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UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

SECTION 02 41 13

SELECTIVE SITE DEMOLITION
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:
1. Remove site structural and site utility items and dispose of them off site.
2. Salvage.
1.2 REFERENCES
A. Related Requirements:

1. Section 01 11 00 “Summary”: Limitations on CONTRACTOR’s use of site and
premises.

2. Section 01 11 00 “Summary”: Description of items to be salvaged or removed for
re-use by CONTRACTOR.

3. Section 01 57 00 “Temporary Facilities and Controls”: Site fences, security,
protective barriers, and waste removal.

4. Section 01 66 00 “Product Requirements”: Handling and storage of items.

5. Section 01 78 50 “Closeout Procedures”: Project conditions; protection of
benchmarks, survey control points, and existing construction to remain;
reinstallation of removed products; temporary bracing and shoring.

6. Section 31 11 00 “Site Clearing”: Vegetation and existing debris removal.

1.3 SUBMITTALS

A. Not Applicable.
1.4 QUALITY ASSURANCE

A. Not Applicable.
15 ACCEPTANCE

A. Not Applicable.
1.6 ENVIRONMENTAL AND PERMIT REQUIREMENTS

A. Obtain project environmental impact review from OWNER prior to start of work.

B. Obtain necessary permits and comply with environmental regulations and applicable
codes during the demolition process.
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1.7

WORKER SAFETY AND TRAINING

A. Ensure all workers involved in the demolition process receive appropriate safety
training and adhere to all OSHA regulations and guidelines.

B. Train workers in handling of hazardous materials, fall protection, and use of personal
protective equipment (PPE).

PART 2 - PRODUCTS NOT USED

PART 3 - EXECUTION

3.1

3.2

PREPARATION

A. Review all work procedures with ENGINEER and with representatives of any utility in
the work zone.

B. Locate and preserve all active utilities which are to remain in service.
C. Implement traffic control plan requirements, Section 01 55 26 Traffic Control.
PROTECTION
A. Protect irrigation systems.
B. Protect structures to be removed and their contents from vandalism and theft.
C. Protect trees:
1. Avoid or minimize damage to trees and tree roots.

2. Provide certified arborist observation of root cuts larger than four (4) inches
diameter. Roots provide anchorage, storage of energy, and absorption and
conduction of water and mineral elements. Loss of root connection affects health
and stability of tree and safety of people and property. Notify ENGINEER of such
root cut.

D. Protect the Environment:
1. Control dust, Section 01 57 00 Temporary Controls.
2. Protect plant and animal habitats.

3. Protect migratory birds. Removal of trees and shrubs during bird nesting season
will require a nest survey by a qualified biologist.

E. Protect water resources:

1. Control stormwater runoffs from disturbed areas. Follow federal, state, and local
regulations.

F. Repair or replace damage at no additional cost to OWNER.
02 41 13 — SELECTIVE SITE DEMOLITION
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3.3 STRUCTURE DEMOLITION

A.

M.

N.

Remove structures and incidentals such as foundations, fences, outbuildings, etc.
Take precautions to prevent catastrophic or uncontrolled collapse of structures to be
removed; do not allow worker or public access within range of potential collapse of
unstable structures.

. Provide demolition sequencing plan for review by ENGINEER for structures required

to be removed.
Provide, erect, and maintain temporary barriers and security devices.

Conduct operations to minimize effects on and interference with adjacent structures
and occupants.

Do not close or obstruct roadways or sidewalks without permit.

Conduct operations to minimize obstruction of public and private entrances and exits;
do not obstruct required exits at any time; protect persons using entrances and exits
from removal operations.

Obtain written permission from owners of adjacent properties when demolition
equipment will traverse, infringe upon or limit access to their property.

. Do not begin removal until receipt of notification to proceed from OWNER.

Protect existing structures and other elements that are not to be removed.

1. Provide bracing and shoring.

2. Prevent movement or settlement of adjacent structures.

3. Stop work immediately if adjacent structures appear to be in danger.
Partial Removal of Paving and Curbs: Neatly saw cut at right angle to surface.
Remove floor slab or break it into pieces no larger than three (3) feet square.

Remove structures so that no remaining portion is closer than three (3) feet to any
water course or closer than two (2) feet to the Subgrade and Embankment surface,
or within two (2) feet of the natural ground surface. Excavation shall be confined,
whenever feasible, within a maximum distance of two feet from the foundation
perimeter and should not exceed a depth greater than six inches below the
foundation level to minimize soil disturbance.

Backfilling and compaction of excavations for structures, Section 31 23 23 Backfilling
for Structures.

Building components, Section 02 41 19 Selective Building Demolition-Alterations.

3.4 PIPELINE DEMOLITION

A.

General:
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1. Abandoned pipelines not to be salvaged are considered as incidental excavation
work, Section 31 23 16 Excavation.

2. Do not damage pipe or structures that remain in service or are to be salvaged for
OWNER.

B. Gravity Pipe Demolition:

1. Plug abandoned pipe with a permanent, water-tight concrete plug extending into
the abandoned pipe at least two (2) feet.

2. Seal openings in walls of remaining manholes, catch basins, or structures with
water-tight plugs.

C. Pressure Pipe Demolition:
1. Coordinate demolition with ENGINEER and agency owning the utility pipe.
2. Plug abandoned pipe with a permanent water-tight plug.
3. Cap and restrain the active pipe with a blind flange or equivalent type of plug.

4. For service line demolition or abandonment, disconnect the line from the mainline
and shut off the corporation stop.

3.5 BURIED FUEL TANK DEMOLITION
A. Coordinate with UTA Environmental.
B. Comply with the local authority having jurisdiction over fuel tank removals.

C. Remove buried fuel storage tanks and dispose of tank contents in accordance with
Laws and Regulations.

D. Do not spill fuel on Subgrade.
3.6 MISCELLANEOUS DEMOLITION

A. Remove miscellaneous structures and obstructions or cover them with backfill if the
result meets the following requirements:

1. Backfill is stable.
2. Burial does not interfere with construction.
3. Permission to do so is obtained from ENGINEER.
4. No remaining portion is within two (2) feet of the final ground surface contours.
3.7 SALVAGE
A. Remove existing bridges and abutments indicated.

B. Salvage designated equipment and materials for OWNER.
02 41 13 — SELECTIVE SITE DEMOLITION
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C. All other material becomes the property of CONTRACTOR unless such materials are
not owned by OWNER.

3.8 HAZARDOUS MATERIALS IDENTIFICATION AND HANDLING
A. Coordinate with UTA Environmental.

B. Conduct surveys to identify hazardous materials, such as asbestos, lead-based
paint, or contaminated soil and groundwater.

C. Handle and dispose of hazardous materials in compliance with applicable regulations
under the guidance of a licensed professional, Section 02 60 00 Contaminated Site
Material Removal.

3.9 EXISTING UTILITIES

A. Notify and coordinate with neighboring properties, utility companies, and other
stakeholders affected by the demolition activities. Obtain required permits.

B. Protect existing utilities to remain from damage.
C. Do not disrupt public utilities without permit from authority having jurisdiction.

D. Do not close, shut off, or disrupt existing life safety systems that are in use without at
least 7 days prior written notification to OWNER.

E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use
without at least 3 days prior written notification to OWNER.

F. Locate and mark utilities to remain; mark using highly visible tags or flags, with
identification of utility type; protect from damage due to subsequent construction,
using substantial barricades if necessary.

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of
disconnected and abandoned utilities.

H. Prepare building demolition areas by disconnecting and capping utilities outside the
demolition zone; identify and mark utilities to be subsequently reconnected, in same
manner as other utilities to remain.

3.10 SITE RESTORATION

A. Following demolition, restore the site through grading, erosion control measures, and
revegetation as required.

3.11 DEMOLITION WASTE MANAGEMENT

A. Handle, recycle, and dispose of demolition waste in accordance with local, state, and
federal regulations.

END OF SECTION

02 41 13 — SELECTIVE SITE DEMOLITION
Page 5 of 5
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

SECTION 02 41 14

PAVEMENT REMOVAL

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Remove roadway Pavement.
2. Remove curb, gutter, sidewalk, Driveway Approach, waterway, and similar flat
work.
3. Remove pavement markings and traffic control devices related to the removed
pavement.
1.2 REFERENCES
A. APWA (Utah) Standards Plan 256 Concrete pavement patch.
B. APWA Specifications 00 72 00 Section 6.18 Hazardous Waste Generation for
removal and handling of hazardous waste.
1.3 SUBMITTALS
A. Traffic control plan, Section 01 55 26 Traffic Control.
B. Hazardous materials survey report and disposal plan (if applicable).
C. Site restoration plan including grading, erosion control, and revegetation measures (if
applicable).
1.4 QUALITY ASSURANCE
A. Not Applicable.
15 ACCEPTANCE
A. Not Applicable.
PART 2 - PRODUCTS NOT USED

PART 3 - EXECUTION

3.1

PREPARATION

A. Implement traffic control plan requirements, Section 01 55 26 Traffic Control.
B. Coordinate utility locations, Section 01 31 13.

C. Preserve all active utilities.
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D. Notify neighborhood at least 48 hours before day and time of operation.
E. Mark existing utilities on redline drawings.
3.2 PROTECTION
A. Install Invert Covers, Section 01 71 13.
B. Trees:
1. Avoid or minimize damage to trees and tree roots.

2. Provide certified arborist observation of root cuts larger than four (4) inches
diameter. Roots provide anchorage, storage of energy, and absorption and
conduction of water and mineral elements. Loss of root connection affects health
and stability of tree and safety of people and property. Notify ENGINEER of such
root cut.

C. Existing Surfaces:

1. Protect adjacent surfaces including concrete walls, planters, carriage walks,
driveway approaches, rock walls, rock gardens, concrete steps, sidewalks, and
curb cut assemblies. Replace damaged facilities at no additional cost to
OWNER.

2. Use rubber cleats or Pavement pads when operating backhoes, outriggers, track
equipment, or any other equipment on or crossing paved surfaces.

3. Restore paved surfaces that are damaged by removal operations at no additional
cost to the OWNER. Match the existing Pavement surface.

D. Environment:
1. Control dust, Section 01 57 00 Temporary Controls.

2. Implement silica dust controls on cutting equipment according to Table 1 of the
OSHA Silica Dust standard 29 CFR 1926.1153.

3. Protect plant and animal habitat.

4. Protect migratory birds. Removal of trees and shrubs during bird nesting season
will require a nest survey by a qualified biologist.

5. Protect water resources. Control stormwater runoffs from disturbed areas.
6. Follow federal, state and local regulations.
E. Repair or replace any damage at no additional cost to OWNER.
3.3 REMOVE PORTLAND CEMENT CONCRETE PAVEMENT
A. See APWA Plan 256 requirements.
02 41 14 - PAVEMENT REMOVAL
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B.

C.

D.

Cutting:

1. DO NOT use machine mounted impact hammers.

2. Make concrete cuts straight, vertical, true, full-depth.

3. Cut along perimeter of panel to be removed. Where edge of existing surface is
cracked, broken, or deteriorated, make the cut so the defective surface can be
removed.

4. Cut along any edge that is damaged during construction, including cavities
underneath caused by construction or concrete removal.

Removal:

1. Remove concrete to the nearest expansion joint or vertical saw cut.

2. Remove panels without damaging remaining panels.

3. Remove all bonding inhibitors.

Dispose of removed concrete in compliance with local, state, and federal regulations.

3.4 REMOVE BITUMINOUS CONCRETE PAVEMENT

A. Cutting:
1. Use any method that produces a true, vertical, full-depth cut.
2. When bituminous pavement overlays Portland cement concrete Pavement, DO
NOT use machine mounted impact hammers.
3. If an edge of an existing surface is cracked, broken, or deteriorated, make the cut
so the defective surface can be removed.
4. Re-cut along any edge that is damaged during construction, and where cavities

underneath pavement are caused by construction.

B. Remove Pavement. Remove pavement without damaging remaining.

C. Dispose of removed bituminous concrete, in compliance with local, state, and federal
regulations.

3.5 REMOVE CONCRETE FLAT WORK

A.

B.

Saw cut flat work at weakened plane joints. Saw cut full depth.

Where edge of existing surface is cracked, broken, or deteriorated, make the cut so
the defective surface can be removed.

Saw along any edge that is damaged during construction, including cavities
underneath caused by construction.

02 41 14 - PAVEMENT REMOVAL
Page 3 of 4
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

3.6

3.7

3.8

3.9

3.10

3.11

3.12

D. If flat work that is not scheduled for removal is damaged, remove and replace the flat
work at no additional cost to OWNER.

CLEANING

A. Remove all debris and dust. Clean surrounding rails, sidewalks, Driveways,
Driveway approaches, landscaping, concrete flat work, and other objects in vicinity of
work.

HAZARDOUS MATERIALS IDENTIFICATION AND HANDLING

A. Conduct survey to identify hazardous materials that might be encountered during
pavement removal. This may include, but not limited to lead-based paint, petroleum-
based products, or contaminated soil underneath the pavement.

SITE RESTORATION

A. Following pavement removal, restore the site through grading, erosion control
measures, and revegetation as required.

PAVEMENT REMOVAL WASTE MANAGEMENT

A. Handle, recycle, and/or dispose of pavement removal waste in accordance with
local, state, and federal regulations.

QUALITY CONTROL

A. Maintain strict quality control throughout the pavement removal process, ensuring
that cuts are clean and precise, and damage to adjacent structures and surfaces is
minimized.

B. Inspect the work area and take corrective action as needed.
VIBRATION MONITORING

A. Monitor vibrations during pavement removal operations to ensure that adjacent
structures are not damaged or adversely affected.

B. If vibration levels exceed established limits, adjust or modify pavement removal
methods as needed.

COORDINATION WITH OTHER TRADES

A. Coordinate pavement removal activities with other trades and stakeholders, such as
utility companies, traffic control personnel, and nearby property owners, to minimize
disruption and ensure a smooth workflow.

END OF SECTION
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SECTION 02 41 15

CURB AND TRIP HAZARD REMOVAL
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:
1. Saw cut and remove a curb.
2. Remove a trip hazard by saw cutting, grinding, or jacking.
1.2 REFERENCES

A. APWA (Utah) Standards:

1. Plan 222 Saw cut driveway approach.
2. Plan 235 Corner curb cut assembly.
3. Plan 236 Tangent curb cut assembly.
4. Plan 237 Island and median.

B. Applicable federal, state, and local safety regulations.
1.3 SUBMITTALS

A. Traffic control plan, Section 01 55 26 Traffic Control.
1.4 QUALITY ASSURANCE

A. Not Applicable.
15 ACCEPTANCE

A. Not Applicable.
1.6 SITE CONDITIONS

A. Control dust, Section 01 57 00 Temporary Controls.

B. Ensure that operations do not interfere with pedestrian or vehicular traffic flow, as per
traffic control plan.

PART 2 - PRODUCTS NOT USED
PART 3 - EXECUTION
3.1 PROTECTION

A. Implement traffic control plan requirements, Section 01 55 26.
02 41 15 - CURB AND TRIP HAZARD REMOVAL
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3.2

3.3

3.4

B. Do not damage abutting surfaces that are not scheduled for cutting or removal.

C. Protect plant and animal habitat. Follow federal, state or local protection
requirements.

CURB REMOVAL FOR NEW DRIVEWAY APPROACH
A. Remove curb as shown in APWA Plan 222.

B. Atthe Apron: Saw off curb so surface of curb cut matches slope of apron. Do not
provide a lip at flow-line unless indicated elsewhere.

C. At the Curb Flare: Saw off curb perpendicular to the back of curb:

1. Ifthe flare is in a pedestrian walking area, limit the curb cut slope (parallel to the
flow-line) to 10 percent (1:10) maximum.

2. If the flare is NOT in a pedestrian walking area, make the length of the curb cut
slope (parallel to the flow-line) three (3) feet minimum.

D. Remove blade marks on sawed surfaces by grinding.

E. Verify that the curb removal does not affect the stability or integrity of the surrounding
infrastructure or nearby signage.

1. CONTRACTOR to repair/replace any damaged surroundings that are out of
scope.

CURB REMOVAL FOR NEW CURB CUT ASSEMBLY
A. For assembly types see APWA Plans 235, 236, and 237.

B. Curb Ramp or Blended Transition: Saw off curb to match the surface slope of the
Curb Ramp or Blended Transition.

C. Curb Flare: Saw off the curb perpendicular to the back of curb:

1. Ifthe flare is in a pedestrian walking area, limit the curb cut slope (parallel to the
flow-line) to 10 percent (1:10) maximum.

2. If the flare is NOT in a pedestrian walking area, typical horizontal length of the
curb cut slope is two (2) feet.

D. Remove blade marks on sawed surfaces by grinding.
TRIP HAZARD REMOVAL

A. DO NOT cut or grind structural elements such as bridge decks, catch basins,
manholes, concrete borders, culverts, etc. ENGINEER must determine other means
of trip hazard removal.

02 41 15 — CURB AND TRIP HAZARD REMOVAL
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3.5

B.

STANDARD SPECIFICATIONS

Remove trip hazards greater than 1/4 inch high but less than 1 1/2 inches high.
ENGINEER must determine acceptable means for removing trip hazards higher than
1 1/2 inches.

Make saw cut slopes, grinding slopes, and milled slopes not steeper than 10 percent
(1:10) measured in direction of pedestrian travel. Grind sawed or milled surfaces to
remove blade marks or to make smooth.

If flat work is jacked (Section 32 01 29), jack until displacement differential is less
than 1/4 inch. Repair adjacent flat work elevations if adversely moved out of place
because of the jacking process. Repair damaged form strip irrigation system or
vegetation if growth is adversely affected.

CLEANING AND REPAIR

A.

Remove debris and dust from work site. Ensure that all materials are disposed of
properly, in compliance with local and federal regulations.

Clean surrounding rails, concrete flat work, Driveway aprons, landscaping and other
objects in vicinity of work.

Repair damage at no additional cost to OWNER.

Conduct a final site inspection to ensure full compliance with the cleaning and repair
requirements. Document any remaining issues and schedule necessary follow-up
actions.

Provide a post-operation report that includes a detailed account of the work done,
issues encountered, and the resolution of those issues. This report should be
submitted to the OWNER for record-keeping and future reference.

END OF SECTION
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SECTION 02 41 19

SELECTIVE BUILDING DEMOLITION-ALTERATIONS
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:
1. Selective demolition of building elements for alteration purposes.
1.2 REFERENCES
A. Related Requirements:

1. Section 01 11 00 “Summary”: Limitations on CONTRACTOR's use of site and
premises.

2. Section 01 11 00 “Summary”: Description of items to be salvaged or removed for
re-use by CONTRACTOR.

3. Section 01 50 00 “Temporary Facilities and Controls”: Site fences, security,
protective barriers, and waste removal.

4. Section 01 60 00 “Product Requirements”: Handling and storage of items.

5. Section 01 70 00 “Closeout Procedures”: Project conditions; protection of
benchmarks, survey control points, and existing construction to remain;
reinstallation of removed products; temporary bracing and shoring.

6. Section 31 11 00 “Site Clearing”: Vegetation and existing debris removal.
7. Section 31 23 16 “Excavation”; Topsoil removal.
1.3 SUBMITTALS
A. Not Applicable.
1.4 QUALITY ASSURANCE
A. Not Applicable.
15 ACCEPTANCE
A. Not Applicable.
1.6 DEFINITIONS

A. Remove: Remove and legally dispose of items except those indicated to be
reinstalled, salvaged, or to remain OWNER’s property unless indicated otherwise by
ENGINEER.
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B.

STANDARD SPECIFICATIONS

Remove and Salvage: Items indicated to be removed and salvaged remain
OWNER’s property. Remove, clean, and pack or crate items to protect against
damage. ldentify contents of containers and deliver to OWNER’s designated storage
area.

Remove and Reinstall: Remove items indicated. Clean, service, and otherwise
prepare them for re- use. Store and protect against damage. Reinstall them in
locations indicated.

1. Remove exposed piping, valves, meters, equipment, supports, and foundations
of disconnected and abandoned utilities.

2. Prepare building demolition areas by disconnecting and capping utilities outside
the demolition zone; identify and mark utilities to be subsequently reconnected, in
same manner as other utilities to remain.

Existing to Remain: Protect construction indicated to remain against damage and
soiling during selective demolition. When permitted by ENGINEER, items may be
removed to a suitable, protected storage location during selective demolition and
then cleaned and reinstalled in their original locations.

1.7 PROJECT CLOSEOUT
A. Record removals on Drawings. Submit Record Documents, Section 01 78 39 Project
Record Documents.
PART 2 - PRODUCTS NOT USED

PART 3 - EXECUTION

3.1

3.2

PREPARATION

A.

Survey condition of building to determine whether removing any element might result
in structural deficiency or unplanned collapse of any portion of structure or adjacent
structures during selective demaolition.

Obtain project environmental impact review.

All furnishing environmental, equipment, etc. that are to be removed from site shall
remain property of OWNER. ENGINEER shall determine appropriate action for
property in guestion.

. If OWNER occupies portions of building immediately adjacent to selective demolition

area, conduct selective demolition so OWNER’s operations will not be disrupted.

Provide not less than 72 hours notice to OWNER of activities that will affect
OWNER’s operations. Also submit 72 hour notifications to ENGINEER.

OWNER assumes no responsibility for actual condition of buildings to be selectively
demolished.

DEMOLITION

02 41 19 — SELECTIVE BUILDING DEMOLITION-ALTERATIONS
Page 2 of 4
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

A.

Comply with Laws and Regulations before, during, and after selective demolition.
Comply with hauling and disposal regulations of authorities having jurisdiction.

. Photograph or videotape existing conditions of adjoining construction and site

improvements that might be misconstrued as damage caused by selective demolition
operations.

Storage or sale of removed items or materials on site will not be permitted.

Drawings showing existing construction and utilities are based on casual field
observation and existing record documents only.

1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to ENGINEER before disturbing existing installation.

3. Beginning of demolition work constitutes acceptance of existing conditions that
would be apparent upon examination prior to starting demolition.

Remove existing work as indicated and as required to accomplish new work.
1. Remove items indicated on drawings.

2. Remove exposed piping, valves, meters, equipment, supports, and foundations
of disconnected and abandoned utilities.

3. Prepare building demolition areas by disconnecting and capping utilities outside
the demolition zone; identify and mark utilities to be subsequently reconnected, in
same manner as other utilities to remain.

Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical,
Telecommunications, and [ ]): Remove existing systems and equipment as
indicated.

1. Maintain existing active systems that are to remain in operation; maintain access
to equipment and operational components.

2. Where existing active systems serve occupied facilities but are to be replaced
with new services, maintain existing systems in service until new systems are
complete and ready for service.

3. Verify that abandoned services serve only abandoned facilities before removal.

4. Remove abandoned pipe, ducts, conduits, and equipment, including those above
accessible ceilings; remove back to source of supply where possible, otherwise
cap stub and tag with identification.

. Protect existing work to remain.

1. Prevent movement of structure; provide shoring and bracing if necessary.

2. Perform cutting to accomplish removals neatly and as specified for cutting new
work.
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3. Evaluate any changes or damages to existing adjacent structures and report to
the respective owner/authority prior to commencing any repairs.

4. Repair adjacent construction and finishes damaged during removal work.
5. Patch as specified for patching new work.
3.3  SITE RESTORATION

A. Following demolition, restore the site through grading, erosion control measures, and
revegetation as required.

3.4 DEMOLITION WASTE MANAGEMENT

A. Handle, recycle, and dispose of demolition waste in accordance with local, state, and
federal regulations.

END OF SECTION
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SECTION 02 60 00

CONTAMINATED SITE MATERIAL REMOVAL

PART 1 - GENERAL

1.1

1.2

1.3

1.4

15

SUMMARY

A. Comply with provisions of UTA "Materials Management Procedures” and/or the
project-specific contaminated material management plan.

B. Execute the removal, handling, transportation, and disposal of contaminated
materials in a manner that ensures the safety of workers and the public, prevents
further contamination of the environment, and complies with federal, state, and local
regulations.

C. Maintain thorough documentation of all contaminated materials, their sources, and
disposal methods.

REFERENCES
A. Related Documents:

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 01 Specification Sections, apply
to this Section.

2. Relevant health and safety standards and guidelines for handling and
disposal of contaminated materials.

SUBMITTALS

A. Not Applicable.
QUALITY ASSURANCE
A. Not Applicable.
ACCEPTANCE

A. Not Applicable.

PART 2 - PRODUCTS

21

EQUIPMENT AND MATERIALS

A. Utilize equipment and materials that are suitable for the task, comply with safety
standards, and minimize the potential for spreading contamination.

PART 3 - EXECUTION

3.1

PROCEDURES

02 60 00 — CONTAMINATED SITE MATERIAL REMOVAL
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Carry out the contaminated site material removal in accordance with the Materials
Management Procedures.

Regularly monitor and adjust operations as needed to ensure safety and efficacy.

Document the removal process, including the volume of material removed, the
methods used, any issues encountered, and the steps taken to resolve them.

3.2 SAFETY MEASURES

A.

Implement safety measures to protect workers and the public from exposure to
contaminated materials.

Train workers on safe handling and disposal procedures for contaminated
materials.

Provide appropriate personal protective equipment (PPE) to all workers involved
in the removal process.

3.3 POST-REMOVAL ACTIONS

A.

B.

Carry out thorough site cleanup after the removal of contaminated materials.

Validate that the site is free from contamination post-removal, using appropriate
testing methods.

Document all post-removal actions and provide a comprehensive report to the
relevant stakeholders.

END OF SECTION
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Division 03 — Concrete
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SECTION 03 11 00

CONCRETE FORMING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SUMMARY
A. Section Includes:
1. Formwork for cast-in-place concrete.
2. Openings in formwork for other affected work.
3. Form accessories such as snap ties, bracing, etc.
4. Stripping formwork.
REFERENCES
A. ACI Standards.
1. 301 Specifications for Concrete Construction
2. 347 Recommended Practice for Concrete Formwork
3. SP-4 Formwork for Concrete
SUBMITTALS

A. Shop Drawings: Fabrication and erection drawings of forms for specific finished
concrete surfaces, as indicated. Show general construction of forms, jointing,
special joints or reveals, location and pattern of form tie placement, and other items
affecting exposed concrete visibility.

B. Form Release Agent: Where concrete surfaces are scheduled to receive special
finishes or applied coverings which may be affected by agent submit
manufacturer's instructions for use of agent.

QUALITY ASSURANCE

A. Designer's Qualifications: Structural design professional who complies with Utah
licensing law, has experience in concrete formwork, and is acceptable to the
authority having jurisdiction.

B. Design Forms:

1. True to line and grade, with sufficient strength to maintain finished tolerances
indicated in Section 03 35 00, to support loads, pressures, and allowable
stresses as outlined in ACI 301 and 347 and for design considerations such as
wind loads, allowable stresses, and other applicable requirements of local Laws
and Regulations.
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15

1.6

1.7

1.8

2. To permit easy removal.
3. Forrequired finishes.

C. Design, engineering, and construction of formwork is CONTRACTOR's
responsibility.

ACCEPTANCE

A. Secure ENGINEER's inspection of form layout for concrete flat work.
DEFINITIONS

A. Shoring: The activity to support formwork.

B. Reshoring: The activity to reduce the amount of formwork supporting concrete
elements. As concrete sets and strength increases, less need for formwork occurs
gradually until concrete becomes free standing.

JOB CONDITIONS

A. For reference purposes, establish and maintain sufficient control points and
benchmarks to check tolerances. Maintain in an undisturbed condition and until
final completion and acceptance of Work.

B. Regardless of tolerances specified, allow no portion of Work to extend beyond
legal boundaries.

FIELD SAMPLES
A. Prepare field Samples and submit per Section 01 33 00 Submittal Procedures.

B. Construct and erect sample formwork panel for architectural concrete surfaces
receiving special treatment or finish as a result of formwork. Formwork to
include vertical and horizontal form joints and typical rustication joints when
required.

C. Size panel to indicate special treatment or finish required, including form
release agent.

D. Remove formwork after casting concrete.

PART 2 - PRODUCTS

2.1 FORM MATERIALS

A. Faced with material which will produce smooth and uniform texture on
concrete, unless indicated otherwise.

B. Arrange facing material orderly and symmetrical, keeping number of seams
to a minimum.
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C.

Do not use material with raised grain, patches, or other defects which will
impair texture of concrete surface.

2.2 FORMWORK ACCESSORIES

A.

B.

C.

Form Ties:

1. Use ties constructed so end fasteners can be removed without
spalling concrete faces. For water retaining structures, suitable ties to
be used subject to approval by ENGINEER.

2. After end fasteners of ties have been removed, embedded portion of ties
are to terminate not less than two (2) times the diameter or thickness of the
fasteners from formed faces of concrete, but in no case greater than 3/4
inch.

3. When formed face on concrete is not exposed, form ties may be cut off and
the exposed metal portion of the tie shall be sealed to prevent corrosion or
possible staining of the surface, except where stainless steel form ties or
fiberglass ties are used. Use ties with 3/4 inch diameter cones on both
ends or an approved equal for water retaining structures.

Premolded Expansion Joint Filler: F-1 sheet, Section 32 13 73 Concrete Paving Joint
Sealants unless indicated elsewhere.

Form Release Agent: Colorless material which will not stain or discolor concrete,
absorb moisture, impair natural bonding or color characteristics of concrete. To
prevent contamination, agents used on potable water structures are subject to
review by ENGINEER before use.

Fillets for Chamfered Corners: Wood strips 1 inch x 1 inch size, maximum
length possible.

PART 3 - EXECUTION

3.1 INSPECTION

A.

Verify lines, levels, and measurements before proceeding with formwork.

3.2 FORM CONSTRUCTION

A.

B.

Make forms sufficiently tight to prevent loss of concrete and mortar.

Unless indicated otherwise, place %" x %” reveal/chamfer strips in corners of
forms to produce beveled edges on permanently exposed exterior corners. Use
rigid plastic or wood strip type. Use maximum possible lengths. Mill wood strips
from straight-grained lumber and surface all sides.

To maintain specified finish tolerances, camber formwork to compensate for
anticipated deflections.

Provide positive means of adjustment using wedges, jacks, Shores, and struts to
take up all settlement during concrete placing operation.
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Provide temporary ports in formwork to facilitate cleaning and inspection. Locate
openings at bottom of forms to allow flushing water to drain.

At construction joints, overlap forms over hardened concrete at least six (6) inches.
Hold forms against hardened concrete to prevent offsets or loss of mortar at
construction joint and to maintain true surface.

Construct wood forms for wall openings to facilitate loosening or counteract
swelling.

Fasten wedges used for final adjustment of forms before concrete placement
in position after final check.

Anchor formwork to Shores, supporting surfaces or members to prevent upward or
lateral movement and deflection of any part of formwork system during concrete
placement.

Provide runways for moving equipment with struts or legs, supported directly on
formwork or structural member without resting on reinforcing.

Position expansion joint material and other embedded items accurately and
support to prevent displacement.

To prevent entry of concrete, fill voids in sleeves, inserts, and anchor slots
temporarily with readily removable material.

For architectural concrete, limit deflection of facing materials between studs as
well as deflection of studs and walers to 0.0025 times span.

For underground concrete work, do not use soil walls for forming unless
authorized by ENGINEER.

3.3 INSERTS, EMBEDDED PARTS, AND OPENINGS

A.

Provide formed openings for elements embedded in or passing through
concrete.

Coordinate work of other sections for the forming and setting of openings,
slots, recesses, chases, sleeves, bolts, anchors, and other inserts.

. Install accessories per manufacturer's instructions. Ensure items are not

disturbed during concrete placement.

3.4 FORM FINISHES

A. Use forms with smooth rubbed, scrubbed, sand floated finishes that meet ACI

B.

347 unless indicated otherwise.
For As-cast Finishes:

1. Install form panels in orderly arrangement with joints planned in
approved relation to building elements.
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C.

2. Where panel joints are recessed or otherwise emphasized, locate form
ties within joints, not within panel areas.

3. Where an as-cast finish is required, no grouting will be permitted in the
finishing operation.

Textured Finishes: As indicated.

3.5 APPLICATION OF FORM RELEASE AGENT

A.

Apply form release agent on formwork per manufacturer's instructions. Apply
before placing reinforcing steel, anchoring devices, and embedded items.

3.6 FORM REMOVAL

3.7

A.

B.

Do not pry against face of concrete. Use only wooden wedges.

When repair of surface defects or finishing is required at an early age,
remove forms as soon as concrete has hardened sufficiently to resist
damage from removal operations.

Remove top forms on sloping surfaces of concrete as soon as concrete has
attained sufficient stiffness to prevent sagging. Perform needed repairs or
treatment required on such sloping surfaces at once, followed by specified
curing.

. Loosen wood forms for wall openings as soon as it can be accomplished

without damage to concrete.

Formwork for columns, walls, sides of beams, and other members not
supporting weight of concrete may be removed as soon as concrete has
hardened sufficiently to resist damage from removal.

Where no Reshoring is planned, leave forms and Shoring used to support
weight of concrete in beams, slabs, and other concrete members in place until
concrete has attained its specified strength.

Where Reshoring is planned, supporting formwork may be removed when concrete
has reached 70 percent of specified strength, provided Reshoring is installed
immediately.

When Shores and other vertical supports are so arranged that non-load carrying,
form-facing material may be removed without loosening or disturbing Shores and
supports, facing material may be removed at an earlier age.

RESHORING

A.

When Reshoring is permitted or required, plan operations in advance and obtain
approval.

During Reshoring do not subject concrete in beam, slab, column, or any other
structural member to combined dead and construction loads and live loads in
excess of loads permitted for developed concrete strength at time of Reshoring.
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C. Place Reshores as soon as practical after stripping operations are complete,
but in no case later than end of working day on which stripping occurs.

D. Tighten Reshores to carry required loads without over-stressing.

E. Leave Reshores in place until the concrete being supported has reached its
specified strength.

F. For floors supporting Shores under newly placed concrete, level original supporting
Shore or Reshore:

1.

Reshoring system shall have a capacity to resist anticipated loads in all cases
equal to at least 1/2 the capacity of the Shoring system.

Unless otherwise specified locate Reshores directly under a Shore.

In multistory buildings, extend Reshoring through a sufficient number of stories
to distribute the weight of newly placed concrete, forms, and construction live
loads in such a manner that design loads of floors and supporting Shores are
not exceeded.

G. Design, engineering, and construction of Shoring and Reshoring is the
responsibility of the CONTRACTOR.

3.8 REMOVAL STRENGTH

A. When removal of formwork or Reshoring is based on concrete reaching a
specified strength, it shall be assumed that concrete has reached this strength
when either of the following conditions has been met:

1.

2.

When test cylinders, field cured along with the concrete they represent,
have reached the specified strength.

When concrete has been cured per Section 03 39 00 Concrete Curing for the
same length of time as the site-cured cylinders that reached specified strength.
Determine the length of time the concrete has been cured in the structure by
cumulative number of days or fractions thereof, not necessarily consecutive,
during which the air temperature is above 50 deg F and concrete has been
damp or sealed from evaporation and loss of moisture.

3.9 REUSE OF FORMS

A. Do not reuse forms if there is any evidence of surface wear or defect which
would impair quality of concrete surface.

B. Thoroughly clean and properly coat forms before reuse.

3.10 FIELD QUALITY CONTROL

A. Before commencing a pour, verify connections, form alignment, ties, inserts
and Shoring are placed and secure.
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B. Observe formwork continuously while concrete is being placed to verify that the
forms are plumb and there are no deviations from desired elevation, alignment,
or camber.

C. If during construction any weakness develops and false-work shows undue
settlement or discoloration, stop work, remove affected construction if
permanently damaged, and strengthen false-work.

END OF SECTION
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SECTION 03 20 00

CONCRETE REINFORCING
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:

1. Reinforcing steel bars, dowel bars, wire fabric or rod mats for cast-in-place
concrete.

2. Support chairs, bolsters, bar supports, and spacers for supporting
reinforcement.

1.2 REFERENCES
A. AASHTO Standards:
1. M254 Corrosion Resistant Coated Dowel Bars.
2. M336 Steel Wire and Welded Wire.
B. ACI Standards:
1. 301 Structural Concrete for Buildings.
2. 315 Concrete Reinforcement.
3. 355.4 Qualification of Post-Installed Adhesive Anchors in Concrete.
C. ASTM Standards:
1. A82 Steel Wire, Plain, for Concrete Reinforcement.
A185 Steel Welded Wire, Fabric, Plain, for Concrete Reinforcement.

2
3. A615 Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.
4. A706 Low-Alloy Steel Deformed Bars for Concrete Reinforcement.

5

A767 Standard Specification for Zinc-Coated (Galvanized) Steel
Bars for Concrete Reinforcement.

6. ASTM A775 Standard Specification for Epoxy Coated Steel
Reinforcing.

7. C1116 Fiber-Reinforced Concrete and Shotcrete.
8. D3963 Epoxy-Coated Reinforcing Steel.
D. AWS Standards:
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1. D1.1  Structural Welding Code Steel.
2. D1.4  Structural Welding Code Reinforcing Steel.
E. CRSI Standards:
1. Manual of Standard Practice.
1.3 SUBMITTALS

A. Manufacturer's Certificate: Submit mill test certificates of supplied concrete
reinforcement, indicating physical and chemical analysis.

B. Welder's certification.
C. Shop Drawings:

1. Indicate sizes, spacings, locations, and quantities of reinforcing steel, wire
fabric, bending and cutting schedules, splicing, stirrup spacing,
supporting, and spacing devices.

2. When required, prepare Shop Drawings by an engineer who complies with
Utah licensing law and is acceptable to agency having jurisdiction.

1.4 QUALITY ASSURANCE

A. Perform concrete reinforcement work per CRSI Manual of Standard
Practice.

B. Comply with ACI 301.
C. Welders: Certified to comply with AWS D1.1 or AWS D1.4 as applicable.
1.5 ACCEPTANCE

A. Unless specified otherwise, chairs for supporting reinforcement in flat slabs
are spaced as follows:

1. Three (3) feet maximum for No. 5 and smaller bars.
2. Five (5) feet maximum for bars larger than No. 5.
B. Dowels are placed on dowel baskets and properly aligned.

C. Epoxy and galvanized coatings shall not be chipped or cut. Ends of cut bars
are epoxy coated or galvanize painted before placement.

D. Minimum covering over reinforcement is as specified.
PART 2 - PRODUCTS
2.1 MATERIALS

A. Fiber Reinforcement: Glass, ASTM C1116.
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B. Reinforcement:

1. Grade 60 ksi deformed steel bars, ASTM A615 and supplementary requirements
S1 or ASTM A706 for welding. Welded wire fabric. Plain steel type, ASTM A185
in flat sheets or coiled rolls. Dimensions of the mesh 4”x 4” or as indicated.

C. Stirrups: Steel, ASTM A82.
D. Dowel Bars for Expansion Joints: Grade 60 ksi smooth steel bar, ASTM A615.
1. Galvanized or epoxy coated in roadway Pavements.

2. Provide plastic cap to permit longitudinal movement of dowel bar within
concrete section equal to joint width plus 1/4 inch.

3. Forload transfer joints, paint bars with 1 coat of paint conforming to
AASHTO M254 and coat 1/2 with grease.

E. Coatings for Corrosion Protection:
1. Epoxy coat, ASTM D3963 and ASTM A775.
2. Galvanized, ASTM A767.
2.2 ACCESSORY MATERIALS
A. Tie Wire: Minimum 16 gage annealed type or an acceptable patented system.

B. Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for strength and
support of reinforcement during installation and placement of concrete.

2.3 FABRICATION
A. Fabricate reinforcement, ACI 315 providing for concrete cover.

B. Locate reinforcing splices not indicated on Drawings at points of minimum
stress. Indicate location of splices on Shop Drawings.

C. Weld reinforcing bars; with AWS D1.4.
PART 3 - EXECUTION
3.1 PLACING

A. All reinforcement to be free of loose mill scale, loose or thick rust, dirt, paint, oil or
grease.

B. Protect the reinforcement and the coating during handling and storage.
C. Use systems with padded contact areas when handling epoxy coated bars.
1. Pad all bundling bands for epoxy coated bars.

2. Lift all bundles with strong-back, multiple supports, or a platform bridge.
03 20 00 — CONCRETE REINFORCING
Page 3 of 5
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

3. Do not drag or drop bars.

D. Place all reinforcement in the exact position indicated. With tie wire, tie bars
together at all intersections except where spacing is less than 12 inches in each
direction, in which case tie alternate intersections.

E. Maintain the distance from vertical forms and between layers of reinforcement by
means of prefabricated chairs, ties, hangers, or other approved devices. Placing
and fastening of reinforcement in each section of the Work must be approved
before concrete is placed.

F. Overlap sheets of metal mesh one square plus six (6) inches to maintain a uniform
strength. Securely fasten at the ends, edges, and supports to maintain clearances.

G. Flat Slab Work:

1. Support reinforcing steel of formed flat slabs with plastic chairs, precast
concrete blocks or other non-oxidizing slab bolsters.

2. Size chairs or bolsters to position the steel in the exact location indicated.

3. Space chairs and bolsters not more than five (5) feet on centers in each
direction.

4. Coat metal supports in contact with forms to prevent rust.

5. Tie down deck steel to beams or forms at regular intervals of not more than
five (5) feet on centers along the beams or forms to prevent movement of
steel during concrete placement.

3.2 SPLICING

A. Furnish all reinforcement in the full lengths indicated unless otherwise
permitted. Splicing of bars, except where indicated is not permitted without
ENGINEER’s knowledge. Stagger splices where possible.

B. Unless indicated otherwise, overlap reinforcing bars a minimum of 30
diameters to make the splice. In lapped splices, place the bars and wire to
maintain the minimum distance for clear spacing to the surface of the concrete.

C. Do not use lap splices on bars greater than No. 11 diameter unless
approved.

D. Weld reinforcing steel only if indicated or if authorized in writing. Weld in
conformance to AWS D1.4.

E. Do not bend reinforcement after embedding in hardened concrete.

F. Do not permit reinforcement or other embedded metal items bonded to the
concrete, to extend continuously through any expansion joint, except dowels in
floors bonded on only one side of joints.

3.3 PLACING EMBEDDED ITEMS
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A. Place all sleeves, inserts, anchors, and embedded items before concrete
placement. Temporarily fill voids in embedded items to prevent entry of
concrete.

B. Give all trades whose work is related to the concrete section (Section 03 30 00)
ample notice and opportunity to introduce or furnish embedded items before
concrete placement.

END OF SECTION
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SECTION 03 30 00

CAST IN PLACE CONCRETE
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:
1. Material requirements for Cast-in-Place concrete.
1.2 REFERENCES
A. ACI Standards:
1. 211.1 Selecting Proportions for Normal, Heavyweight, and Mass Concrete.

2. 211.2 Selecting Proportions for Structural Lightweight Concrete.

3. 211.3 Standard Practice for Selecting Proportions for No-Slump Concrete.
4. 214  Evaluation of Strength Test Results of Concrete.
5. 301 Specifications for Structural Concrete for Buildings.

6. 305 Hot Weather Concreting.

7. 306 Cold Weather Concreting.

8. 318 Building Code Requirements for Reinforced Concrete.
B. ASTM Standards:

1. C33 Concrete Aggregates.

2. C39 Compressive Strength of Cylindrical Concrete Specimens.

3. C88 Soundness of Aggregates by Use of Sodium Sulfate or Magnesium
Sulfate.

4. C94 Ready-Mixed Concrete.

5. C117 Material Finer than 75u (No. 200) Sieve in Mineral Aggregates by
Washing.

6. C123 Lightweight Particles in Aggregate.
7. C138 Unit Weight, Yield, and Air Content (Gravimetric) of Concrete.
8. C142 Clay lumps and Friable Particles in Aggregates.

9. C143 Slump of Hydraulic-Cement Concrete.
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10. C150 Portland Cement.
11. C172 Sampling Freshly Mixed Concrete.

12. C227 Potential Reactivity of Cement-Aggregate Combinations (Mortar Bar
Method).

13. C231 Air Content of Freshly Mixed Concrete by the Pressure Method.
14.C260 Air-Entraining Admixtures for Concrete.

15.C289 Potential Reactivity of Aggregates (Chemical Method).

16. C295 Petrographic Examination of Aggregates for Concrete.

17.C441 Effectiveness of Mineral Admixtures or Ground Blast- Furnace
Slag in Preventing Excessive Expansion of Concrete Due to The Alkali-
Silica Reaction.

18. C494 Chemical Admixtures for Concrete.

19. C535 Resistance to Degradation of Large-Size Coarse Aggregate by
Abrasion and Impact in the Los Angeles Machine.

20. C595 Blended Hydraulic Cements.

21.C618 Fly Ash and Raw or Calcined Natural Pozzolan for Use as a Mineral
Admixture in Portland Cement Concrete.

22.C1064 Temperature of Freshly Mixed Portland Cement Concrete.

23.C1077 Laboratories Testing Concrete and Concrete Aggregates for use in
Construction and Criteria for Laboratory Evaluation.

24. C1116 Fiber-Reinforced Concrete and Shot Crete.
25. C1157 Blended Hydraulic Cement.

26. C1240 Use of Silica Fume as a Mineral Admixture in Hydraulic Cement
Concrete, Mortar, and Grout.

27.C1260 Potential Alkali Reactivity of Aggregates (Mortar-Bar Method).

28. C1293 Concrete Aggregates by Determination of Length Change of
Concrete Due to Alkali-Silica Reaction.

29. C1567 Determining the Potential Alkali-Silica Reactivity of Combinations
of Cementitious Materials and Aggregate (Accelerated Mortar-Bar
Method).

30. C1602 Mixing Water Used in The Production of Hydraulic Cement
Concrete.
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31.

32.

C1609 Flexural Performance of Fiber-Reinforced Concrete (Using
Beam with Third-Point Loading).

STP 15-C Manual on Quality Control of Materials.

1.3 SUBMITTALS

A. Quality Assurance:

1.

2.

Independent Laboratory: Submit names, certification levels, and years of
experience of testing agency’s field technicians that are assigned to the
Work. Verify laboratory complies with ASTM and ACI standards.

Mixing Equipment: Submit certification of plant equipment.

B. Mix Design: Allow ENGINEER 10 days to evaluate the submittal. Provide
the following information.

1.

10.

11.

12.

13.

Date of mix design. If older than 180 days from date of submission recertify
mix design.

Physical properties of the aggregate (this section article 2.3). Test results
shall not be older than 365 days from the date of submission. The

information is for suitability of source and not for project control. A new
report will be required if aggregate source is changed.

Identify whether mix is for hot, cold, or normal weather placement.
Cement source, type, and chemical composition.
Aggregate soundness and potential reactivity.

a. Test results demonstrating the ability of the combinations of cementitious
materials and aggregates to control the reactivity when using potentially
reactive aggregates in a mix design.

Average Strength (fe), per quality control chart.

Target and allowable range of slump and air content.

Water cement ratio.

Proportions of materials in the mix.

Unit weight.

Analysis of water if water is not potable.

Mortar bar or prism test results if a pozzolan is included in the mix.

Flexural strength test results when mix uses synthetic fiber reinforcement.
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14. Technical data sheets for additives to be used at the plant and at the job site.
Certify additives are compatible with each other.

C. Pre-approved Mix Design: Submit name and address of Supplier and
Suppliers mix design number if available.

D. Before Changing Mix Design: Submit a new design and allow ENGINEER
10 days to evaluate the changes.

E. Hot and/or Cold Weather Plan: Include in all mix design submittals both a
hot and a cold weather plan for concreting in conformance with ACI
requirements. At a minimum include:

1. Detailed procedures for protection from adverse weather conditions
during: placement, curing, and temperature monitoring of concrete
during cold and hot weather.

2. Procedures to be implemented upon abrupt changes in weather
conditions or equipment failures.

3. Refer to Section 03 30 10 Concrete Placement, Article 3.4 for
requirements.

14 QUALITY ASSURANCE
A. General:
1. Use alaboratory that follows and complies with ASTM C1077.
2. Reject concrete that does not meet requirements of this section.

3. If requested, submit a quality control and testing report describing source and
field quality assurance activities performed by CONTRACTOR and Suppliers.

B. At Source:

1. Do not change material sources, type of cement, air-entraining agent, water
reducing agent, other admixtures except as allowed by mix design.

2. Store bagged and bulk cement in weatherproof enclosures. Exclude moisture
and contaminants.

3. Prevent segregation and contamination of aggregate stockpiles.

4. Avoid contamination, evaporation, or damage to admixtures. Protect
liquid admixtures from freezing.

C. At Site: Use of admixtures will not relax hot or cold weather placement
requirements.

1.5 ACCEPTANCE
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A. Materials:
1. Aggregate Source:
a. Verify suitability of aggregate source.
b. Verify aggregate gradation.
c. Verify percent of combined aggregate passing No. 200 sieve.
2. Atthe Site:

a. Verify mix identification, batch time, slump, air content, and
temperature.

b. Verify drum rotation is less than 300 revolutions.
3. At the Laboratory: Verify strength in 28 days.
B. Defective Material: Popouts, scaling, etc.

1. Price adjustment, Section 01 29 00 Payment Procedures and Section 03 30 10
Concrete Placement.

2. Dispute resolution, Section 01 35 10.
PART 2 - PRODUCTS
2.1 CEMENT
A. General:
1. Do not use air entraining cement.
2. Do not use cement containing lumps or is partially set.
3. Do not mix cement originating from different sources.
B. Standard Set Cement:
1. ASTM C150 Type Il or Type V, low alkali.

C. Blended Hydraulic Cement: The following are cement equivalencies when
substituting blended cement for a Portland cement.

Table 1 — Cement Equivalencies
Portland Cement Blended Cement
ASTM C150 ASTM C595 ASTM C1157
Type | IP, IL GU
Type Il IP (MS), IL (MS) MS
Type Il - HE
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Type IV -
Type V IL (HS) HS

2.2 WATER
A. Clean, non-staining, non-detrimental per ASTM C1602.
B. Screen out extraneous material.
C. Do not use alkali soil water.

2.3 AGGREGATES

A. Gravel, crushed gravel, crushed stone, crushed concrete, slag, sand or
combination with the following physical properties.

Table 2 — Physical Properties

| Standard | Min | Max
Coarse Aggregate
Wear (hardness or toughness), percent

a -- 50
(a) @
NaS04 C88 - 12
Soundness (5 cycles), percent Mg,SO, cas _ 18
Coal and lignite (SG = 2.4 min.), percent C123 0.5 1.0
(b) ' '
Clay lumps, friable particles, chert, C142 B 7
percent
Material finer than 200 sieve, percent Cl17 - 1.0
Fine Aggregate
Na>SO4 C88 -- 10
Soundness (5 cycles), percent Mg>SO4 cas _ 15
Fineness modulus C33 2.3 3.1
Coal and lignite (SG = 2.4 min.), percent C123 05 1.0
(b) ' '
Clay lumps, friable particles, chert, C142 - 3.0
percent '

Aggregate blend (meets one of the following)
1. Average prism length change in 12

C1293 -- 0.04
months, percent (c)
2. Average mortar bar length change in C1260 B 0.10
16 days, percent (c)
3. Petrography limits, percent
Quartz (d) - 5.0
Chert or Chalcedon - 3.0
Tridymite or cristobalite C295 - 1.0
Opal - 0.5
Natural glass in volcanic rock - 3
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24

4. Historical data acceptable to ENGINEER

NOTES:

1) Wear retained on No. 8 sieve. For aggregate less than 1 1/2" use ASTM C131. For
larger aggregates use ASTM C535.

2) Organic impurities producing a dark color concrete may cause rejection.

3) Prism length change and mortar bar length change based upon unmodified
ASTM tests.

4) Quartz must NOT be optically strained, micro-fractured, or
microcrystalline in nature.

ADDITIVES
A. Calcium Chloride: Not allowed.

B. Air Entrainment: ASTM C260. For extrusion enhancement use non- vinsal
resin.

C. Set Enhancement and Water Reducing Agents: ASTM C494.
1. Type A: Water reducing.

Type B: Set retarding.

Type C: Set accelerating.

Type D: Water reducing and set retarding.

o A w0 D

Type E: Water reducing and set accelerating.
6. Type F: High range water reducing (super plasticizer). *
7. Type G: High range water reducing and set retarding. *

* Keep the relative durability factor of water reducing additives not less than
90 and the chlorides content (as CI) not exceeding 1 percent by weight of
the admixtures.

D. Pozzolan:
1. Natural or fly ash per ASTM C618.
2. Silica fume per ASTM C1240.
E. Special Admixtures: Allowed if mix design submittal is accepted:

1. Lithium nitrate based solution for control of reactive aggregates.

03 30 00 — CAST IN PLACE CONCRETE
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2. Calcium nitrite based solution for corrosion protection of reinforced
structures subject to chloride-induced corrosion.

3. Shrinkage reducer for controlling drying shrinkage in concrete.

4. Viscosity modifier for enhancement of self-consolidating concrete or for
workability.

2.5 MIX DESIGN
A. Class: Unless specified elsewhere, as follows.
1. Above Ground: 5000 minimum.
2. At Ground Level: 4000 minimum.
3. Underground: 4000 minimum.
4. Duct bank: 3000 minimum.
B. Selection of Cement:

1. For sulfate resistance, use Type V or Type Il Portland cement, or
equivalent from Table 1.

2. Class F fly ash may be used as an addition to Type V Portland cement.
3. Class N natural pozzolan to be used with Type IL cement.
4. Do not use fly ash with Type IP(MS) or Type Ill Portland cement.
C. Selection of Aggregates:
1. Maximum Particle Size:
a. 1/5 of narrowest dimension between forms.
b. 1/3 of depth of slab.
c. 3/4 of minimum clear spacing between reinforcing bars.
2. Gradation: ASTM C33.

a. Coarse Aggregate: Choose from the following grades. Gradations are
based upon percent of material passing sieve by weight.

Table 3 — Coarse Aggregate Gradation
Sieve Grade
357 (2”) | 467 (1.5”) | 57(1") 67 (3/4”)
2-1/2” 100 -- -- --
2 Inch 95 - 100 100 -- --

03 30 00 — CAST IN PLACE CONCRETE
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1-1/2” - 95 -100 100 -

1” 35-20 - 95 -100 100
3/4" - 35-70 - 90 -100
1/2" 10-30 - 25- 60 -
3/8” - 10-30 - 20-55

No. 4 0-5 0-5 0-10 0-10

b. Fine Aggregate:

Table 4 — Fine Aggregate Gradation
Sieve Percent Passing by Weight
3/8” 100
No. 4 95 to 100
No. 16 45 to 80
No. 50 10to 30
No. 100 21010

c. Silts and Clays: The amount of material smaller than the No. 200 sieve in
any combined gradation sample is limited to the following percentages by
weight of the combined sample:

1) 1.75 percent maximum for concrete subject to abrasion.
2) 3.0 percent maximum for all other concrete.
D. Selection of Pozzolan:

1. General: If a blended aggregate passes an unmodified ASTM C1293 test, use
of a pozzolan is CONTRACTOR’s choice. If aggregate does not pass ASTM
C1293, select a pozzolan (or blended cement, or both) and determine the
effective dosage to meet one of the following tests:

a. ASTM C1567. The expansion of a cement-pozzolan-aggregate job-mix
mortar bar is less than or equal to 0.10 percent at 16 days. Do not use this
test if a lithium admixture is used in the job-mix.

b. ASTM C441. The expansion of a test mixture at 56 days is less than or
equal to a control mixture prepared with cement with equivalent alkalis
between 0.5 and 0.6 percent.

2. Fly Ash (Class F): Allowed as a cement replacement under the
following conditions:

a. Before replacement is made, use the minimum cement content in the
design formula to establish the water/cement ratio.

b. Replace up to 20 percent of the cement by weight on a one (1) part fly
ash to one (1) part cement basis.

03 30 00 — CAST IN PLACE CONCRETE
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c. Submit to ENGINEER a quality history of the fly ash identifying a
minimum of 20 of the most current ASTM C618 analysis.

3. Natural Pozzolan (Class N): Allowed as a cement replacement if the 14 day
expansion test (ASTM C1567) with job aggregates, job cement and natural
pozzolan does not exceed the 14 day expansion test of job aggregates, job
cement and Class F fly ash.

4. Silica Fume: Allowed as a cement replacement if replacement of hydraulic
cement on a 1 part silica fume to 1 part cement does not exceed 10
percent, and water/cement ratio is established before cement is replaced
with silica fume.

E. Selection of Mix Properties: Select and proportion the mix to produce
appropriate strength, durability and workability. Use ACI 211.1, 211.2, or
211.3, and meet the following properties and limitations:

Table 5 — Mix Properties and Limitations

Properties Standard 2000 3000 4000 5000
Comprgss"’e Strength (fc) at28 | a9 | 5000 | 3000 | 4000 | 5000
ays, psi, minimum
Compressive Strength at 7 days, C39 1340 2010 2680 3350
psi, (for reference only)

Average Strength, psi (fcr) 214 (a) (@) (@) (@)
Cement conten(tk,))bags, minimum _ 45 55 6.5 75
Water-cemenf[ ratio (by weight), 318 d) d) 0.44

maximum (c)
. . 2’ 3.0t06.04.5t07.5 40t07.0
Entrained air, percent » ” "
1-1/2 45t07.5

(based upon 47 C231 ” » 50t07.5

aggregate size) (e) 3/4" ” » 5:0 to 7: 5
Slump C143 (d) (d) d | (d

NOTES:

1) The amount by which average strength (fcr) exceeds compressive strength (fc') is
based upon statistical assurance that no more than 1 test in 100 tests will fall
below compressive strength (fc’).

2) Unless allowed otherwise by ENGINEER.

3) Before pozzolan substitution.

4) Specific to exposure conditions and finishing need.
5) Comply with ACI 211.1 if air content is changed.

6) 1 bag of cement =94 pounds.
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2.6

F.

STANDARD SPECIFICATIONS

1. Cold Weather: ACI 306. Unless allowed otherwise by ENGINEER, increase
cement content in the mix design by 1 class between October 1 and March 1,
i.e. Class 3000 becomes Class 4000, Class 4000 becomes Class 5000, etc.

2. Hot Weather: ACI 305. Reduce temperature of mix ingredients or use an
admixture appropriate to job conditions when air temperature is over 75 deg F.

3. Concrete Deposited Under Water: Increase cement content one (1) class for
concrete placed above water or use viscosity modifying admixture.

Selection of Fiber Reinforcement: The basis for determining material proportions
of fiber-reinforced concrete is the Supplier's responsibility per ASTM C1116
subject to mix property requirements of this Section. Unless specified otherwise
provide synthetic fibers.

SOURCE QUALITY CONTROL

A.

General: Collect Samples randomly. Do not change source quality control
sampling point.

Aggregate:
1. Soundness, ASTM C88.
2. Alkali-silica reactivity, ASTM C289, C1567, C1260, C227 and C1293.

3. Petrographically examine fine and coarse aggregate sources once every
three (3) years, ASTM C295.

Concrete Mix: Obtain samples per ASTM C172 and run the following tests:
1. Compressive strength, ASTM C39.

Unit weight, ASTM C138.

Slump, ASTM C143.

Air, ASTM C231.

o & w0 DN

Temperature, ASTM C1064.

Concrete Quality Charts: Comply with ACI 214 and ACI 301. Plot new results and
identify trends on quality control charts that comply in form to ASTM STP 15-C.
Show the Specified Strength (f¢"), the required Average Strength (fe), and the
compressive strength versus date of Sample.

Equipment: Certify at least every two (2) years through the services of a design
professional licensed in the State of Utah, that plant equipment complies with
requirements of the National Ready Mixed Concrete Association and ASTM C94.

1. Transit Trucks: Equip transit trucks with plates indicating total volume,
agitating volume and mix volume.

03 30 00 — CAST IN PLACE CONCRETE
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2. Weights and Measures: Comply with regulatory requirements of State of

Utah.
Table 5 — Mix Properties and Limitations
Properties Standard 2000 3000 4000 5000
Compressive Strengih (f¢)at28 | c39 | 2000 | 3000 | 4000 | 5000
ays, psi, minimum
Compressive Strength at 7 days,
psi, (for reference only) C39 1340 2010 2680 3350
Average Strength, psi (fcr) 214 (a) (@) (@) (@)
Cement conten(tt,))bags, minimum B 45 55 6.5 75
Water-cement ratio (by weight),
maximum (c) 318 (d) (d) 0.44
. . 2’ 3.0t06.04.5t07.5 40t07.0
Entrained air, percent ” p »
1-1/2 45t07.5
(based upon 47 C231 ” » 501t07.5
aggregate size) (e) 3/4" » » 5:0 to 7:5
Slump C143 (d) (d) d | @

NOTES:

1) The amount by which average strength (fcr) exceeds compressive strength (fc') is
based upon statistical assurance that no more than 1 test in 100 tests will fall
below compressive strength (fc’).

2) Unless allowed otherwise by ENGINEER.

3) Before pozzolan substitution.

4) Specific to exposure conditions and finishing need.
5) Comply with ACI 211.1 if air content is changed.
6) 1 bag of cement =94 pounds.

PART 3 - EXECUTION
3.1 INSTALLATION

A. Placement, Section 03 30 10 Concrete Placement.
3.2 FIELD QUALITY CONTROL

A. Mixing Plant: ASTM C94.

1. Use option C and requirements in this Section for preparing ready-
mixed concrete.

2. Use scales certified by the State of Utah. Do not use volume
measurement except for water and liquid admixtures.
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3. Mixing time must exceed 80 seconds after adding air entrainment
admixture.

B. Hand Mixing:
1. Do not hand mix batches larger than 0.5 cubic yard.
2. Hand mix only on a watertight platform.

3. Ensure all stones are thoroughly covered with mortar and mixture is of
uniform color and consistency before adding water.

END OF SECTION
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SECTION 03 30 05

CONCRETE TESTING
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:
1. Concrete sampling and testing requirements.
1.2 REFERENCES
A. ACI Standards:
1. 318 Building Code Requirements for Reinforced Concrete.
B. ASTM Standards:
1. C31 Making and Curing Concrete Test Specimens in the Field.
2. C39 Compressive Strength of Cylindrical Concrete Specimens.

C42 Obtaining and Testing Drilled Cores and Sawed Beams of Concrete.

W

C78 Standard Test Method for Flexural Strength of Concrete (Using Simple
Beam with Third Point Loading).

o

C136 Standard Method for Sieve Analysis of Fine and Coarse Aggregates.
6. C138 Unit Weight, Yield, and Air Content (Gravimetric) of Concrete.

7. C143 Slump of Portland Cement Concrete.

8. C172 Sampling Freshly Mixed Concrete.

9. C173 Air Content of Freshly Mixed Concrete by Volumetric Method.

10. C231 Air Content of Freshly Mixed Concrete by the Pressure Method.

11. C567 Unit Weight of Structural Lightweight Concrete.

12. C1064 Temperature of Freshly Mixed Portland Cement Concrete.

13. C1077 Laboratories Testing Concrete and Concrete Aggregates for Use in
Construction and Criteria for Laboratory Evaluation.

1.3 SUBMITTALS

A. Concrete Supplier: If requested, submit reports and material certificates
verifying concrete quality control.
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B. Laboratory: Promptly submit test data results for seven (7) and 28 day breaks to
Supplier, CONTRACTOR, and ENGINEER.
1.4 QUALITY ASSURANCE
A. Provide an ASTM C1077 compliant and ACI certified laboratory.
B. Provide Level | ACI certified field sampling technicians.
1.5 ACCEPTANCE
A. Atthe Laboratory:
1. Compressive strength, ASTM C31.
2. Flexure strength, ASTM C78.
B. At the Site:
1. Acceptance: Reject non-complying batches until two (2) consecutive
batches are compliant then proceed in random batch testing for

acceptance.

2. Sampling Protocol: ASTM C172. Unless indicated otherwise follow Table 1
sampling frequency requirements. Collect sample at discharge chute before
placement, or at pumper hose after priming grout has been wasted.

Table 1 — Sampling Frequency
Rate of Placement (Cubic ,
Yard / Day) Temperature Air Slump Strength
Determined by
0-8 1 1 1 ENGINEER
0-100 1 1 1 1
Each additional 100 cu. yd. or
: 1 1 1 1
fraction thereof

3. Testing Protocol:
a. Temperature, ASTM C1064.

b. Air content, ASTM C231 or ASTM C173 if lightweight aggregate is
used.

c. Slump, ASTM C143.
d. Compressive Strength, ASTM C39 and ASTM C31.
1.6 SITE CONDITIONS
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A. Assist ENGINEER: Furnish labor to assist ENGINEER in obtaining and
handling acceptance Samples at site or sources.

B. Store and Cure Test Specimens: Safely store and cure concrete test
specimens and acceptance test specimens for first 24 hours:

1. Follow ASTM C31 in making and curing cylinders or beams at site. Do not
move the cylinders or beams for the initial 16-hour cure period. Provide
initial cure temperature as follows:

a. 60 to 80 deg F for Class 4,000 or less.
b. 68to 78 deg F for Class 5,000 or greater.

2. Equip storage device with an automatic 24-hour temperature recorder
with an accuracy of plus or minus two (2) deg F.

3. Use water containing hydrated lime if water is to be in contact with
cylinders or beams.

4. Ensure the device(s) can accommodate the required number of test
cylinders or beams. Lack of capacity will cause the placement of concrete
to cease.

5. Have the storage devices available at the point of placement at least 24
hours before placement.

6. A 24-hour test run may be required.

PART 2 - PRODUCTS NOT USED
PART 3 - EXECUTION
3.1 PRECAST PRODUCTS

A. Obtain composite Samples from different portions of the batch.

B. Make and cure concrete test specimens for acceptance, ASTM C31.
C. Cure all precast products with water vapor or water.
D

. Do not damage precast products by stripping forms or handling before the
concrete reaches its specified strength.

3.2 CAST-IN-PLACE PRODUCTS
A. Obtaining Samples:
1. Batch samples, ASTM C172.

2. Core samples, ASTM C42.
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B. Identify location of tests on test reports.
C. Compressive strength, ASTM C39:
1. Mold four (4) test specimens, ASTM C31.
2. For strength test perform slump, air, unit weight, and temperature test.
3. Break one (1) cylinder at seven (7) days and three (3) cylinders at 28 days.

a. For high strength concrete: break one (1) cylinder at twenty-four (24) hours,
one (1) cylinder at seven (7) days, one (1) cylinder at 14 days, and one (1)
cylinder at 28 days.

D. The average strength of three (3) cylinder breaks shall be considered the
test result.

1. If any one cylinder in a 28 day test shows definite evidence of improper
sampling, molding, handling, curing, or testing, discard the cylinder. The
average strength of the remaining cylinders shall be considered the test
result.

E. Tensile (flexural) strength, ASTM C78:
1. Mold four (4) test specimens, ASTM C31.
2. For strength test perform slump, air, unit weight, and temperature test.

3. Break 1 beam at seven (7) days and three (3) beams at 28 days. The
average strength of the three (3) beam breaks shall be considered the test
result.

4. If any one beam in a 28 day test shows definite evidence of improper
sampling, molding, handling, curing, or testing, discard the beam. The
average strength of the remaining beams shall be considered the test
result.

F. Aggregate, ASTM C136 and C566 for fine and coarse aggregate.
G. Slump test, ASTM C143.
H. Air Test:

1. Normal weight concrete, ASTM C231.

2. Light weight concrete, ASTM C173.
I.  Unit Weight:

1. Normal weight concrete, ASTM C138.

2. Light weight concrete, ASTM C567.
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J. When requested, test in-place concrete by impact hammer, sonoscope, or other
non-destructive device:

1.
2.
3.

4.

To determine relative strengths in various locations in Work.
To aid in evaluating concrete strength.
To select areas to be cored.

To verify quality control in the absence of control testing.

3.3 RETESTING DEFECTIVE CONCRETE STRENGTH

A.

If CONTRACTOR desires to do a retest, a request to ENGINEER for retesting
must be made within 35 days from time of concrete placement. No coring or
retesting shall be done after 40 days have elapsed from the time of placement:

1.

Choose three (3) random test locations and verify choice with ENGINEER.
Obtain retest samples per ASTM C42 and test compressive strength per
ASTM C39 or flexure strength per ASTM C78.

Establish a chain of custody for all test samples.

If concrete placed in the Work will be dry under service condition, air dry
cores for seven (7) days before tests. Unless otherwise specified, use air
temperature 60 to 80 deg F and relative humidity less than 60 percent.

If concrete placed in the Work will be more than superficially wet under
service conditions, test cores after moisture conditioning (liquid or vapor water
cure).

If more than 1 core shows evidence of having been damaged before testing,
provide replacement cores, otherwise evaluation will be done on two (2) or
more core samples.

Evaluate cores in accordance with ACI 318 requirements.

If core tests are inconclusive, or impractical to obtain, or if structural analysis
does not confirm the safety of the Work, load test may be used and evaluated in
accordance with ACI 318 requirements.

. Coat sides of core hole with concrete epoxy resin adhesive. Fill core holes with

non-shrink concrete mortar. Match color and texture of surrounding concrete.

Within 40 days from time of placement publish the chain of custody record and
the results of retesting.

END OF SECTION
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SECTION 03 30 10

CONCRETE PLACEMENT
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:

1. Concrete placement for slabs on grade, slabs on fill, structural building frame,
and other concrete components.

1.2 REFERENCES
A. ACI Standards:
1. 301 Structural Concrete for Buildings.
2. 305 Hot Weather Concreting.
3. 306 Cold Weather Concreting.
4. 309 Consolidation of Concrete.
B. ASTM Standards:
1. C881 Epoxy-Resin-Base Bonding Systems for Concrete.
2. C1059 Latex Agents for Bonding Fresh to Hardened Concrete.
1.3 SUBMITTALS
A. Batch Delivery Ticket: For each batch delivered to site, identify:
1. Date and Project description.

2. Producer and plant.

w

Name of contractor.

Serial number of ticket.

a &

Mix identification number or code.
6. Truck number and time dispatched.
7. Volume of concrete.

8. Type and amount of cement.

9. Total water and water/cement ratio.

10. Water added for receiver of concrete and receiver's initials.
03 30 10 — CONCRETE PLACEMENT
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11. Admixture types.
12. Separate weights of fine and coarse aggregate.
13. Statement of whether batch is pre-mixed at plant or mixed in transit.

B. Record of Placed Concrete: Identify date of record, location of pour, quantity, air
temperature, and CONTRACTOR’s quality control test Samples taken.

C. Bonding Compound: Identify product name, type, and chemical analysis.
14 QUALITY ASSURANCE
A. Provide ACI certified finishers.

B. Concrete shall not be placed until formwork and accessories have been inspected
and approved per Section 03 30 05 Concrete Testing requirements.

C. Remove and replace any placed concrete suffering hot or cold weather
damage.

D. For control testing follow Section 03 30 05 Concrete Testing requirements.
15 ACCEPTANCE
A. General:

1. Price adjustment, Section 01 29 00 Payment Procedures. CONTRACTOR
may request ENGINEER determine appropriate Modifications or payment
adjustments to pay for Defective work.

2. Retesting by CONTRACTOR, Section 01 35 10 and Section 03 30 05
Concrete Testing.

3. Concrete work that fails to meet any of the following requirements will be
considered defective. Replace Defective Work at no additional cost to
OWNER.

B. Placement:

1. Reinforcing steel size, quantity, strength, position, damage, or
arrangement is not as specified or does not comply with code.

2. Formwork differs from required dimensions or location in such a manner as
to reduce concrete’s strength or load carrying capacity or physical
esthetics.

3. Workmanship likely to result in deficient strength.
C. Finishing:

1. Concrete exposed to view has defects that adversely affect
appearance.
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2. Slab tolerances of Section 03 35 00 Concrete Finishing are not met.
D. Protection:
1. Method of curing is not as specified.

2. Inadequate protection of concrete during early stages of hardening
and strength development from:

a. temperature extremes.
b. rapid moisture loss.

3. Mechanical injury, construction fires, accidents, or premature removal of
formwork likely to result in deficient strength development.

PART 2 - PRODUCTS
2.1 MATERIALS
A. Concrete: Section 03 30 00 Cast In Place Concrete. Class as indicated:
1. Forroadway cuts, Section 33 05 25 Pavement Restoration.

B. Bonding Compound: ASTM C1059. Either polyvinyl acetate base or acrylic base
latex:

1. Use type | in areas not subject to high humidity or immersion in water with
minimum bond strength of 400 psi.

2. Use type Il in areas subject to high humidity or immersion in water with
minimum bond strength of 1250 psi.

C. Vapor Retarder: 10 mil thick clear polyethylene sheet. Type
recommended for below grade application.

Forms: Section 03 11 00 Concrete Forming.
Reinforcement: Section 03 20 00 Concrete Reinforcing.

Coverings and Curing Compound: Section 03 39 00 Concrete Curing.

® m m o

. Shrinkage Compensating Grouts: Section 03 61 00 Cementitious Grouting.
H. Epoxy Adhesive: Section 03 61 00 Cementitious Grouting.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify items to be cast into concrete are accurately placed and held securely.

B. Verify slump, air content range, mix identity, and batch time on delivery ticket
matches mix design.
03 30 10 - CONCRETE PLACEMENT
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3.2

3.3

C. Verify slab steel mats are supported by steel chairs, precast concrete blocks, or
other slab bolsters. Do not pour if absent.

PREPARATION
A. Implement traffic control plan requirements, Section 01 55 26 Traffic Control.

B. Notify ENGINEER no later than 24 hours before commencement of concrete
placement.

C. Do not allow construction loads to exceed structural capacity.

D. Clean previously placed concrete. Apply bonding compound per
manufacturer's instructions.

E. At locations where new concrete is dowelled to existing work, drill, remove
dust, insert, and pack steel dowels with shrink compensating grout, and
expansion caps where required.

DELIVERY

A. Concrete Temperature: Keep mixed concrete temperature before
placement between 60 deg F. and 90 deg F.

B. Slump and Air Content: Keep within allowable ranges.

C. Transport Time:

Air Temperature Time After Initial Batching

Less than 90 deg F 1-1/2 hours
Greater than 90 deg F 1-hour (without retarder)
Greater than 90 deg F 1-1/2 hours (with retarder)

To increase time past 1-1/2 hours, a hydration stabilizer that is acceptable to
Supplier may be used.

D. Tempering:
1. Water may be added if all following conditions are met:
a. The mix design water/cement ratio is not exceeded.

b. The delivery ticket allows for addition of water based upon
water/cement ratio.

c. The amount of water added is accurately measured to within 1 gallon
of the design addition.

d. Water addition is followed by three (3) minutes of mixing at mixing
speed before discharge.
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2.

e. Supplier and CONTRACTOR mutually agree on who is authorized
to add water.

Do not add water after 1 cubic yard of concrete has discharged from the
delivery vehicle.

E. Super-plasticizer: Comply with manufacturer’s requirements. If none, then as
follows:

1.

If added at site, add agent using injection equipment capable of rapidly and
uniformly distributing admixture to concrete. Before discharge, mix for a
minimum of five (5) minutes at a drum rate not less than 12 rpm or more
than 15 rpm.

If added at plant, do not deliver to site unless batch delivery ticket displays
water/cement ratio before super-plasticizer addition.

3.4 CONCRETE PLACEMENT

A. In General: ACI 301.

1.
2.

3.

Do not disturb reinforcement, inserts, embedded parts, and formed joints.
Do not break or interrupt successive pours such that cold joints occur.

Honeycomb or embedded debris in concrete is not acceptable.

B. Hot Weather Placement: ACI 305. If the rate of evaporation approaches 0.2
Ib./ft>/nr. precautions against plastic shrinkage cracking are necessary. (i.e.
dampening Subgrade and forms; placing concrete at the lowest possible
temperature; erecting windbreaks and sunshades; fog sprays; use of
evaporation retardants; or rescheduling time of placement).

C. Cold Weather Placement: ACI 306. Accelerating admixture may be used in
concrete work placed at ambient temperatures below 50 deg F Use of admixtures
will not relax cold weather placement, curing, or protection requirements. If air
temperature is forecasted to fall below 32 deg F. within 14 days of placement,
proceed as follows:

1.

2.

Provide cold weather protection (cover, insulation, heat, etc.).

Do not use chemical “anti-freeze” additives in the concrete. (NOTE: this does
not apply to normal accelerators.)

Do not proceed with the placement of concrete until the temperature of all
contact surfaces is 35 degrees F and ambient temperature is ascending.

Protect the concrete from freezing until a compressive strength of at least 90
percent of design strength has been achieved, determined by either:

a. Maturity meter. Refer to AASHTO T 325, or

b. Field cured cylinders.
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5. Adequately vent combustion-type heaters that produce carbon monoxide.

6. When applying external heat, maintain moist conditions to avoid excessive
moisture loss from concrete.

7. When removing heat, limit drop in temperature of concrete surfaces to 20
degrees F during any 12-hour period until the surface temperature of the
concrete reaches that of the atmosphere.

D. Concrete Temperature: Keep mixed concrete temperature at time of placement
between 60 deg F and 90 deg F.

E. Do not disturb reinforcement, inserts, embedded parts, and formed joints.
F. Do not break or interrupt successive pours such that cold joints occur.
G. Honeycomb or embedded debris in concrete is not acceptable.

3.5 JOINTS AND JOINT SEALING

A. Steel edging and jointing tools are acceptable. Preferred are magnesium,
aluminum, or wood tools.

B. Pavement joint sealing, Section 32 13 73 Concrete Paving Joint Sealants.
3.6 CONSOLIDATION

A. Keep spare vibrator available during concrete placement operations.

B. Follow ACI 309 requirements.
3.7 CURING

A. Section 03 39 00 Concrete Curing. Use a membrane forming compound unless
specified otherwise.

3.8 FINISHING

A. Section 03 35 00 Concrete Finishing and as follows.

Table 1 — Finishes

Type of work Finish
Sidewalks, garage floors, ramps, Broom or belt
exterior concrete Pavement
Exterior platforms, steps, and landings, Non-slip

exterior and interior pedestrian ramps,
not covered by other finish materials

Surfaces intended to receive bonded Scratched

applied cementitious applications

03 30 10 — CONCRETE PLACEMENT
Page 6 of 7
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

Surfaces intended to receive roofing, Floated
except future floors, waterproofing
membranes, and roof surfaces that are
future floors or sand bed terrazzo
Floors and roof surfaces that are floors Troweled

intended as walking surfaces or to

receive floor coverings

Unpainted concrete surfaces not Rough as-cast form
exposed to public view finish

Unpainted concrete surfaces exposed |Smooth as-cast form
to public view finish

Concrete surfaces to receive paint or |Grout cleaned finish

plaster

3.9 PROTECTION AND REPAIR
A. Protection:

1. Immediately after placement, protect concrete from premature drying,
excessively hot or cold temperatures, graffiti, and mechanical injury.

2. Maintain concrete with minimal moisture loss at relatively constant
temperature for period necessary for hydration of cement and hardening of
concrete.

B. Repair:

1. Modify or replace concrete not conforming to required levels, lines, details,
and elevations.

2. Structural analysis and additional testing may be required at no
additional cost to OWNER when the strength of a structure is
considered potentially deficient.

3. To patch imperfections refer to Section 03 35 00 Concrete Finishing
requirements.

4. Remove graffiti and mechanical injury.

END OF SECTION
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SECTION 03 35 00

CONCRETE FINISHING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

SUMMARY
A. Section Includes:

1. Finishing interior and exterior concrete surfaces.
REFERENCES
A. ACI Standards:

1. 303 Guide to Cast-in-Place Architectural Concrete Practice.
SUBMITTALS

A. Name, type, chemical analysis, and manufacturer's recommended rate of
application for liquid chemical hardener.

QUALITY ASSURANCE
A. Not Applicable.
ACCEPTANCE

A. Not Applicable.
PROJECT CONDITIONS

A. Protect adjacent materials and finishes from dust, dirt and other surface or
physical damage during finishing operations. Provide protection as required and
remove from site at completion of Work.

PART 2 - PRODUCTS

21

MATERIALS
A. Masonry Mortar and Grout: Section 04 05 16 Masonry, Mortar, and Grout.

B. Dry Shake: Blend of metallic or mineral aggregate with Portland cement
concrete in proportions recommended by manufacture.

C. Proprietary Materials: If permitted or required, proprietary compounds may be used
in lieu of or in addition to foregoing blended materials. Use such compounds per
manufacturer's recommendations.
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D. Liquid-Chemical Hardener: Colorless, aqueous solution containing a blend of
magnesium fluosilicate, zinc fluosilicate and a wetting agent. Mixture contains not
less than two (2) pounds fluosilicate per gallon and does not interfere with
adhesives and bonding.

PART 3 - EXECUTION

3.1

3.2

PREPARATION

A. Examine areas and conditions under which work of this section will be performed.
B. Correct conditions detrimental to timely and proper finishing.

C. Do not proceed until unsatisfactory conditions are corrected.

FINISHING HORIZONTAL SLABS

A. Do not apply water (i.e. sprinkle) to any surface of concrete when finishing
slabs.

B. Edges and Joints: Tools may be made out of steel. Preferred is wood,
aluminum or magnesium.

C. Tolerances: A permissible variation from lines, grades, or dimensions given in
contract documents, shall be as below unless noted in the item specification.

1. Class A: 1 in 1000.
2. Class B: 1in 500.
3. Class C: 1in 250.

D. Float Finish: After concrete has been placed, consolidated, struck-off, and
leveled, do not work further until ready for floating:

1. Begin floating when water sheen has disappeared, and surface has
sufficient stiffness.

2. During or after first floating, check planeness of entire surface with a 10
feet long straightedge applied at two (2) or more different angles.

3. Cut down high spots and fill low spots to the required tolerance.
4. Refloat slab immediately to a uniform sandy texture.
E. Trowel Finish:

1. Do not use steel trowel or a power trowel on exterior concrete or on
concrete that contains more than three (3) percent air.

2. First troweling shall produce smooth surface relatively free of defects
but which may still show some trowel marks.
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F.

G.

3. Second troweling after surface has stiffened shall make finished surface
essentially free of trowel marks, uniform in texture and appearance.

4. On surfaces intended to support floor coverings, grind off defects that

would show through floor covering.

Broom or Belt Finish: Sweep surface with brushes, rakes, tines or burlap belt
before final set.

"Dry Shake" Finish: Give the surface a floated finish. Evenly apply
approximately 2/3 of a blended unsegregated material:

1. Begin floating immediately after application of first "dry shake."

2. After material has been embedded by floating, apply remainder of blended
material to surface at right angles to previous application.

3. Make second application heavier in any areas not sufficiently covered
by first application.

4. Immediately follow with second floating.

5. After selected material has been embedded by second floating, complete
operation with a broomed, floated, or troweled finish, as indicated.

Non-slip Finish: Give surface a "dry shake" application, using crushed ceramically
bonded aluminum oxide particles. Apply at 25 pounds per 100 square feet.

Exposed Aggregate Finish: Immediately after surface of concrete has been
leveled to tolerance and surface water has dissipated, spread aggregate
uniformly over surface to provide complete coverage to the depth of a single
stone:

1. Embed aggregate into surface by light tamping.

2. Float surface until embedded aggregate is fully coated with mortar and
surface has been brought to tolerance.

3. Start exposure of aggregate after matrix has hardened sufficiently to prevent
dislodgment.

4. Flow ample quantities of water, without force, over surface of concrete while
matrix encasing aggregate is removed by brushing with a fine bristle brush.

5. Continue until aggregate is uniformly exposed.

6. An approved chemical retarder sprayed onto freshly floated surface may be
used to extend working time.
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J. Chemical-Hardener Finish: Apply liquid chemical-hardener finish to interior
concrete floors where indicated. Do not apply liquid chemical hardener on floor
areas scheduled to receive synthetic matrices terrazzo, setting beds for tile,
terrazzo, vinyl flooring, or like items. Apply hardener after complete curing and
drying of concrete surface per manufacturer's recommendations. Evenly apply
each coat, and allow 24 hours for drying between coats. After final coat of
chemical-hardener solution is applied and dried, remove surplus hardener by
scrubbing and mopping with water.

3.3 FINISHING FORMED SURFACES
A. General:

1. Allow concrete to cure not more than 72 hours before commencing surface
finish operations, unless approved otherwise.

2. Revise the finishes as needed to secure approval.

3. Tolerances: A permissible variation from lines, grades, or dimensions given in
contract documents. Abrupt irregularities shall be measured within 1 in. of the
irregularity. Gradual surface irregularities shall be measured by determining the
gap between concrete and near surface of a 5 ft straightedge, measured
between contact points.

Class of Formed Surface

A B C D
1/8 in. (3mm) | 1/4 in. (6mm) 1/2in. (13 1lin. (25 mm)
mm)

Designated class of surfaces for formed concrete, unless
otherwise noted:

Class A: For surfaces prominently exposed to public view
where appearance is of special importance.

Class B: Coarse-textured, concrete-formed surfaces intended
to receive plaster, stucco, or wainscoting.

Class C: General standard for permanently exposed surfaces
where other finishes are not specified.

Class D: Minimum quality surface where roughness is not
objectionable, usually applied where surfaces will be
concealed.

B. As-Cast Form Finish:
1. Rough: Patch defects, chip or rub off fins exceeding 1/4 inch height.

2. Smooth: Patch tie holes and defects and remove fins completely:
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a. When surface texture is impaired and form joints misaligned, grind, bush-
hammer, or correct affected concrete.

b. Slurry grout areas evidencing minor mortar Leakage to match adjacent
concrete.

c. Repair major mortar Leakage as a defective area.

d. When workmanship is less than acceptable standard, provide one of
rubbed finishes at no additional cost to OWNER.

C. Rubbed Finishes:

1. Smooth: Remove forms and perform necessary patching as soon after
placement as possible:

a. Finish newly hardened concrete no later than 24 hours following
form removal.

b. Wet surfaces and rub with carborundum brick or other abrasive until
uniform color and texture are produced.

2. Grout Cleaned: Undertake no cleaning operations until all
contiguous surfaces are completed and accessible:

a. Wet surface of concrete sufficiently to prevent absorption of water
from grout.

b. Apply grout uniformly.

c. Immediately after grouting, scrub surface with cork float or stone to
coat surface and fill voids.

d. While grout is still plastic, remove excess grout by working surface
with rubber float or sack.

e. After surface whitens from drying, rub vigorously with clean burlap.
f. Keep damp for at least 36 hours after final rubbing.

3. Cork Floated: Remove forms within two (2) to three (3) days of
placement where possible:

a. Remove ties.
b. Remove all burrs and fins.
c. Dampen wall surface.

d. Apply mortar with firm rubber float or with trowel, filling all surface
voids.

e. Compress mortar into voids.
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f. If mortar surface dries too rapidly to permit proper compaction and
finishing, apply a small amount of water with fog sprayer.

g. Produce final texture with cork float using a swirling motion.
D. Unformed Finish:

1. After concrete is placed, strike smooth, tops of walls or buttresses,
horizontal offsets, and similar unformed surfaces occurring adjacent to
formed surfaces.

2. Float to texture that is reasonably consistent with formed surfaces.

3. Continue final treatment on formed surfaces uniformly across
uniformed surfaces.

E. Blasted Finish:
1. Perform abrasive blasting within 24 to 72 hours after casting.

2. Coordinate with form work construction, concrete placement schedule, and
formwork removal to ensure that surfaces are blasted at the same age for
uniform results.

3. Reapply curing protection after blast finishing.
F. Architectural Finish, ACI 303:
1. Tooled Finish:

a. Dress thoroughly cured concrete surface with electric, air, or hand tools
to uniform texture, and give a bush hammered surface texture.

b. Remove sufficient mortar to exposed coarse aggregate in relief and to
fracture coarse aggregate for tooled finish.

G. Patched Finish:
1. Repair defective areas:
a. Remove honeycomb and defective concrete to sound concrete.
b. Make edges perpendicular to surface or slightly undercut.
c. Feather edges are not permitted.

d. Dampen area to be patched and at least six (6) inches surrounding it to
prevent absorption of patching mortar water.

e. Prepare bonding grout.
f. Mix to consistency of thick cream.
03 35 00 — CONCRETE FINISHING

Page 6 of 7
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

g. Brush into surface.

2. Tie Holes: Unless indicated otherwise, after being cleaned and thoroughly
dampened, fill tie hole solid with patching mortar.

3. Make patches in concrete closely match color and texture of surrounding
surfaces. Determine mix formula for patching mortar by trial and obtain a
good color match with concrete when both patch and concrete are cured
and dry:

a. Mix white and gray Portland cement as required to match surrounding
concrete to produce grout having consistency of thick paint.

b. Use a minimum amount of mixing water.

c. Mix patching mortar in advance and allow to stand without frequent
manipulation, without addition of water, until it has reached stiffest
placeable consistency.

d. After initial set, dress surfaces of patches manually to obtain same
texture as surrounding surfaces.

4. After surface water has evaporated from patch area, brush bond coat into
surface:

a. When bond coat begins to lose water sheen, apply patching mortar.

b. Thoroughly consolidate mortar into place and strike-off to leave patch
slightly higher than surrounding surface.

c. Leave undisturbed for at least one (1) hour before final finish.
d. Keep patched area damp for 72 hours or apply curing compound.
e. Do not use metal tools in finishing an exposed patch.

5. Whereas-cast finishes are indicated, total patched area may not exceed
1 in 500 of as-cast surface. This is in addition to form tie patches if ties
are permitted to fall within as-cast areas.

6. In any finishing process which is intended to expose aggregate on
surface, patched areas must show aggregate:

a. Outer 1 inch of patch shall contain same aggregate as
surrounding concrete.

b. For aggregate transfer finish, patching mixture shall contain
same selected colored aggregates.

c. After curing, expose aggregates together with aggregates of
adjoining surfaces by same process.

END OF SECTION

03 35 00 — CONCRETE FINISHING
Page 7 of 7
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

SECTION 03 39 00

CONCRETE CURING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

SUMMARY
A. Section Includes:
1. Concrete curing requirements.
REFERENCES
A. ACI Standards:
1. 301 Structural Concrete for Buildings.
2. 305 Hot Weather Concreting.
3. 306 Cold Weather Concreting.
B. ASTM Standards:
1. C171 Sheet Materials for Curing Concrete.

2. C1315 Liguid Membrane-Forming Compounds Having Special Properties for
Curing and Sealing Concrete.

SUBMITTALS
A. Curing agent data sheet.
B. Curing plan. Describe estimated cure quantity and procedure.

C. Manufacturer certificates, Section 01 33 00 Submittal Procedures that shows product
meets performance criteria.

D. Manufacturer's recommended installation procedures which, when accepted by
ENGINEER, will become the basis for accepting or rejecting installed product.

QUALITY ASSURANCE

A. Use workers knowledgeable of ACI 301, 305, 306.

ACCEPTANCE

A. Not Applicable.

PRODUCT HANDLING

A. Protect materials of this Section before, during, and after installation.

B. Protect the work and materials of other trades.
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C. Inthe event of damage, immediately make replacements and repair at no
additional cost to OWNER.

1.7 WEATHER LIMITATIONS
A. Above 75 deg F, ACI 305.
B. Below 55 deg F, ACI 306.
PART 2 PRODUCTS
2.1 COVERS
A. Water or Fog-Spray: Clean, non-staining and non-detrimental to concrete.

B. Sheet Coverings: White waterproof paper, polyethylene film, or
polyethylene coated burlap sheet complying with ASTM C171.

C. Mat Coverings: Clean roll goods of cotton or burlap fabric.
D. Insulating Coverings: Non-staining curing blankets.
2.2 MEMBRANE FORMING COMPOUND
A. Material:
1. Styrene-acrylic.
2. Styrene-butadiene.
3. Alpha-methylstyrene.
B. Reference: ASTM C1315:
1. Type Il Class A or B (white pigmented).
2. Type ID Class A (clear with fugitive dye).

C. Volatile Organic Compounds (VOC): Comply with local, state and federal
requirements.

PART 3 EXECUTION
3.1 PREPARATION
A. DO NOT DILUTE CURING COMPOUNDS.

B. Do not use membrane forming curing compound on surfaces that are to
receive hardeners.

C. Commence curing operation within 20 minutes after finishing.

3.2 APPLICATION - COVERS
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A. Water: Apply water-fog spray or ponding.

B. Absorptive Mat: Place absorptive mat to provide coverage of concrete
surfaces and edges. Lap over adjacent absorptive covers. Thoroughly
saturate with water and keep continuously wet.

C. Moisture-Retaining Sheet: Place cover in widest practicable width with sides
and ends lapped and sealed to prevent moisture loss. Repair any holes or
tears during curing period.

D. Formed Surface Curing: Cure formed concrete surfaces, including underside of
beams, supported slabs and other similar surfaces by moist curing with forms in
place for full curing period. If forms are removed before curing completion,
applying cure film or penetrant or use methods indicated above, as applicable.

3.3 APPLICATION — MEMBRANE FORMING COMPOUND

A. Apply coating continuously and uniformly. Follow manufacturer’s
recommendations.

B. Protect continuity of film coatings and repair damage during cure period.

C. If forms are removed before expiration of cure period, apply coating to
unprotected areas.

3.4 CONCRETE CURE TEMPERATURE

A. During cure period, eliminate thermal shock of concrete by keeping cure
temperature even throughout extent and depth of concrete.

3.5 SCHEDULE
A. Concrete Exposed to Potable Water (as in Water Storage reservoirs):
1. Moisture cover curing, or
2. Acrylic cure, or
3. Styrene acrylic silane co-polymer cure.

END OF SECTION
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PART 1 - GENERAL

1.1 SUMMARY

SECTION 04 05 16

MASONRY, MORTAR, AND GROUT

A. Section Includes:

1. Mortar and grout for masonry work.

1.2 REFERENCES

A. ASTM Standards:

1.
2.

3.

1.3 SUBMITTALS

C144
C150
C207
C270
C404
C476

C780

Aggregate for Masonry Mortar.

Portland Cement.

Hydrated Lime for Masonry Purposes.
Mortar for Unit Masonry.

Aggregates for Masonry Grout.

Mortar and Grout for Reinforced Masonry.

Preconstruction and Construction Evaluation of Mortars for Plain and

Reinforced Unit Masonry.

C1019 Sampling and Testing Grout.

D1667 Standard Specification for Flexible Cellular Materials—Poly (Vinyl
Chloride) Foam (Closed-Cell) (For Insulated Concrete Forms).

A. Certification of Material: Submit manufacturer's mill test certificates covering
materials shipped. Bags shall show contents meet specifications herein.

B. Design Mix: Indicate proportions of Portland cement, hydrated lime and sand to be
used, required environmental conditions, and admixture limitations.

C. Concrete Forming Systems: Provide details of proposed concrete forming systems
including type, material, and manufacturer.

1.4 QUALITY ASSURANCE

A. Follow ASTM C780 for testing mortar mix.

B. Follow ASTM C1019 fortesting grout mix.
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C. All concrete forms must comply with the applicable standards and best practices for
the specific form type being used.

1.5 ACCEPTANCE
A. Not Applicable.
1.6  DELIVERY, STORAGE AND HANDLING

A. Maintain packaged materials clean, dry and protected against dampness, freezing
and foreign matter.

B. Maintain materials and surrounding air temperature to at least 50 deg F before,
during, and 48 hours after completion of masonry work.

PART 2 - PRODUCTS
2.1 MATERIALS

A. Cement: Natural color, Type Il (normal) or Type IlA (air entraining), ASTM
C150.

B. Water: Clean, non-staining, non-detrimental.
C. Hydrated Lime: Type S, ASTM C207. No substitutes permitted.

D. Mortar Aggregate: Standard masonry type except containing not more than
10 percent material passing through No. 100 sieve, ASTM C144. Measure
damp and loose throughout batches.

E. Grout Aggregate, ASTM C404:.
1. Fine aggregate (no. 4 through no. 100 sieves): Size 2.
2. Coarse aggregate (1/2 inch through no. 16 sieves): Size 8.
2.2 MORTAR MIXES

A. Referto ASTM C270. Vary volumes of materials in mix design only slightly
to assist workability:

1. Type S Mix (1,800 psi at 28 days): For reinforced masonry with high
flexural bond strength. Use for all walls.

2.  Type M Mix (2,500 psi at 28 days): For structural masonry, frost
resistance, below grade masonry and masonry in contact with earth.

3.  Mixing: Mix for a minimum of three (3) minutes.
B. Admixtures: Not permitted.
C. Color: Natural gray.
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2.3 GROUT MIXES

A. Referto ASTM C476. Vary volumes of materials in mix design only slightly
to assist workability:

1. Reinforced masonry; 2,000 psi at 28 days.
2. Do not use antifreeze additives.

B. Mixing: Mix at least five (5) minutes to a slump of 10 inches plus or minus
1 inch at time of placement.

C. Admixtures: Not permitted.
D. Color: Natural gray.
PART 3 - EXECUTION
3.1 INSPECTION

A. Ensure substrates are clean and dry, free of frost, dirt, grease, oil, loose paint, or
other foreign materials.

3.2 PREPARATION
A. Dampen masonry units before application of mortar.

B. Prepare and mix mortar and grout in accordance with manufacturer's instructions
and the approved design mix.

3.3 INSTALLATION

A. Use mortar or grout within two (2) hours after mixing at temperatures of 80 deg
F or greater or 2-1/2 hours at temperatures under 50 degF.

B. Use fine grout for filling concrete masonry unit cores and when pumping is required.

C. Use fine or coarse grout for bond beams or where grout does not have to pass
through openings less than two (2) inches.

3.4 CLEANING

A. Clean up excess mortar and grout from masonry units and surrounding areas
during installation.

3.5 PROTECTION

A. Protect completed masonry work from damage until completion of the project. Use
temporary protective covers if required.

3.6 QUALITY ASSURANCE
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A. Engage a qualified independent testing and inspecting agency to inspect and test
the quality of masonry work in accordance with the relevant standards.

B. CONTRACTOR shall submit mix designs for mortar and grout to agency for review
and acceptance prior to starting any masonry work.

C. CONTRACTOR will coordinate with agency to allow opportunities for agency
representatives to perform the following tasks:

1. Inspect the preparation and installation of masonry work on a regular basis to
verify conformance with the specifications and approved submittals.

2. Perform tests on field-prepared mortar and grout as specified in this section
and in accordance with ASTM C780 and ASTM C1019, respectively.

END OF SECTION
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SECTION 04 22 00

CONCRETE UNIT MASONRY
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:
1. Concrete masonry units, reinforcement, anchorages, and accessories.
1.2 REFERENCES
A. ACI Standards:
1. 315 Details and Detailing of Concrete Reinforcement.
B. ASTM Standards:

1. A615 Deformed and Plain Billet-Steel Bars for Concrete
Reinforcement.

2. CSS Concrete Building Brick.

3. C90 Hollow Load-Bearing Concrete Masonry Units.
4. C145 Solid Load-Bearing Concrete Masonry Units.
5

. D226 Asphalt—Saturated Organic Felt Used in Roofing and
Waterproofing.

6. D1056 Flexible Cellular Materials —Sponge or Expanded Rubber.
7. D2000 Rubber Products in Automotive Applications.

8. D2287 Nonrigid Vinyl Chloride Polymer and Copolymer Molding and Extrusion
Compounds.

C. AWS Standards:
1. D1.1 Structural Welding Code Steel.
D. BIA Standards:
1. A606 Cold Weather Masonry Construction.
E. UBC Standards:
1. Chapter 24 Masonry.
1.3 SUBMITTALS

A. Submit 10 Samples of units to illustrate color range and texture, Section 01 33 00.
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B. Indicate bar sizes, spacing, locations, and quantities of reinforcing steel, and wire
fabric, bending and cutting schedules, and support and spacing devices.

C. Prepare Shop Drawings under seal of a design professional licensed in the State
of Utah and acceptable to ENGINEER.

D. Submit manufacturer's certificate that concrete masonry units and
reinforcing steel materials meet or exceed specified requirements.

1.4  QUALITY ASSURANCE
A. Not Applicable.

15 ACCEPTANCE
A. Not Applicable.

1.6 PROJECT CONDITIONS

A. Cold weather: In accordance with BIA Publication A606 requirements protect
materials from damage by rain, snow, inclement weather, wind, freezing
temperatures, and other trades. Do not use frozen materials or materials
mixed or coated with ice or frost. Do not build on frozen substrate. Remove
and replace masonry damaged by frost or freezing. No antifreeze materials
permitted.

B. Protection:

1. Cover tops of masonry walls with tarp or reinforced plastic each day at end
of work and when work is not in progress. Keep walls covered and
protected until final wall copings are installed.

2. Brace and protect walls during erection against damage by storm and
wind. Maintain bracing in place until permanent floors, walls and roof
framing are installed.

C. Temperature: Temperature of masonry units when laid shall not be less than
20 deg F. Maintain masonry work above 50 deg F before, during, and 48
hours after completion. Do not use salamander heaters or other Petroleum
type heaters that cause excessive drying or smoke. Use heaters on both
sides of wall under construction.

D. Heating Materials: Heat materials to at least 50 deg F but not more than 160
deg F to produce material temperature of between 50 deg F and 160 deg F.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Store masonry units on elevated platforms in a dry location. If units are not
stored in an enclosed location, cover tops and sides of stacks with waterproof
sheeting, securely tied.

B. Store cementitious materials on elevated platforms, under cover, and in a dry
location. Do not use cementitious materials that have become damp.
04 22 00 — CONCRETE UNIT MASONRY
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STANDARD SPECIFICATIONS

Store aggregates where grading and other required characteristics can be
maintained and contamination avoided.

. Deliver pre-blended, dry mortar mix in moisture-resistant containers. Store in

a dry location.

PART 2 - PRODUCTS

2.1

2.2

2.3

CONCRETE MASONRY UNITS

A.

B.

Hollow Load Bearing Units: Grade N, Type I, light weight, ASTM C90.

Solid Load Bearing Units, Grade N, Type I, light weight, ASTM C145.

. Decorative Units, ASTM C90 or C145:

1. Interior Location: Grade S, Type I, single scored horizontally, single
scored vertically, double scored vertically, triple scored vertically,
ribbed or ribbed and split as indicated.

2. Exterior Locations: Grade N units.
Concrete Brick: Grade N, Type |, normal weight, ASTM C55.

Masonry Units: Modular sized to 7-5/8 x 7-5/8 x 15-5/8 inches or as
indicated; provide special units for 90-degree corners, bond beams,
lintels, covered base, and bull-nose corners as required.

REINFORCEMENT, ANCHORS AND TIES

A.

E.

Single Wythe Joint Reinforcement: Truss type, galvanized steel, 3/16 inch
side rods with No. 9 cross ties.

Double wythe walls without drip cross ties.

Masonry Joint Reinforcement: Ladder or truss type with 9-gauge side rods and 9-
gauge cross rods.

. Wall Ties: Corrosion-resistant, adjustable, of type and size recommended by

manufacturer for application.

Reinforcement: Grade 60 deformed billet steel bars, ASTM A615.

MASONRY FLASHINGS

A.

B.

Plastic Flashings: Sheet polyethylene or PVC; 10 mil thick.

Copper and Kraft Paper Flashings: two (2) ounces per square foot copper bonded
to layer of fiber reinforced asphalt and backed with Kraft paper.

Sheet Metal Flashing: Galvanized steel, 22 gage minimum.
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24

2.5

2.6

D.

STANDARD SPECIFICATIONS

Plastic and Kraft Paper Flashings: Three (3) mil thick sheet polyethylene bonded to
layer of fiber reinforced asphalt and backed with Kraft paper.

Flexible Flashing: Composite, self-adhering stainless-steel flashing product or
elastomeric flashing; non-staining; of type recommended by manufacturer for
application.

ACCESSORIES

A.

F.
G.

Nonmetallic Expansion Joint Strips: Grade RE41E1 premolded, flexible cellular
neoprene rubber filler strips, ASTM D1056, capable of compression up to 35
percent of width and thickness indicated.

Premolded Control Joint Strips: Material as indicated below, designed to fit standard
sash block and to maintain lateral stability in masonry wall, Size and configuration
as indicated:

1. Styrene-butadiene rubber compound complying with ASTM D2000, Designation
2AA-805, or

2. Polyvinyl chloride compound complying with ASTM D2287, General
Purpose Grade, Designation PVC-63506.

Bond Breaker Strips: Type | (No. 15 asphalt-saturated organic roofing felt), ASTM
D226.

Joint Filler: Closed cell polyethylene oversized 50 percent, self-
expanding, 1 inch wide by maximum lengths.

Building Paper: Asphalt saturated felt 16-pound type, ASTMD226.
Nailing Strips: Western softwood, preservative treated, sized to masonry joints.

Weep Holes: PVC tubes or open vertical joints between units on bottom course.

MORTAR AND GROUT

A.

Section 04 05 16 Masonry, Mortar, and Grout.

WATER REPELLENTS

A.

Provide integral water repellent for masonry units and mortar admixtures.

PART 3 - EXECUTION

3.1

PREPARATION

A.

Supply metal anchors to framing or structural erector where required and direct the
placement of the anchors for anchoring the masonry work to other structural
members.

Verify items provided by other sections of work are properly sized and located.

04 22 00 — CONCRETE UNIT MASONRY
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C. Establish lines, levels, and coursing. Protect from disturbance.

D. Provide temporary bracing during erection of masonry work. Maintain in place until
building structure provides permanent bracing.

E. Provide safe and secure scaffolding, staging, and ladders that conform to
current Laws and Regulations.

3.2 COURSING
A. Place masonry to lines and levels required.

B. Maintain masonry courses to uniform width. Make vertical and
horizontal joints equal and of uniform thickness.

C. Unless indicated otherwise, lay concrete masonry units in running or stacked
bond as indicated. Course one block unit and one mortar joint to equal eight (8)
inches. Form concave, raked, flush, or beveled mortar joints as required.

D. Maintain masonry courses to uniform length. Break vertical continuity of head
joints in adjacent courses by at least a quarter of a unit length.

3.3 PLACING AND BONDING

A. Laymasonry in full bed of mortar, properly jointed with other work. Do not
butter corners of joints or make deep or excessive furrowing of mortar joints.

B. Fully bond intersections, external and internal corners.

C. Do not shift or tap masonry units after mortar has taken initial set.
Where adjustment must be made, remove mortar and replace.

D. Remove excess mortar.

E. Perform job site cutting with masonry saws to provide straight
unchipped edges. Do not break masonry unit corners or edges.

F. Do not install broken or cracked units.

G. Strike mortar joints of concrete masonry units flush where bitumen damp-
proofing isapplied.

3.4 REINFORCEMENT AND ANCHORAGES

A. Unlessindicated otherwise, install horizontal joint reinforcement 16 inches
on center; 24 inches on center if used in veneer. Joint reinforcement is in
addition to bond beams.

B. Place masonry joint reinforcement in first and second horizontal joints above
and below openings. Extend 16 inches, minimum, each side of opening.

C. Bond beams atall floors, roofs, 48 inches on center maximum, and at top of
walls.
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3.5

3.6

3.7

D.

STANDARD SPECIFICATIONS

Lap joint reinforcement ends minimum six (6) inches. Extend 16 inches,
minimum, each side of opening.

Embed wall ties in masonry backup for veneer at maximum 16 inches on center
vertically and 18 inches on center horizontally. Place so that no single tie will
support more than two (2) square feet of veneer. Place at maximum three (3)
inches on center each way around perimeter of opening within 12 inches of
openings. Use joint reinforcement for veneer ties on masonry walls.

Reinforce joint corners and intersections with reinforcement anchor
systems.

REINFORCING STEEL

A.

B.

Place reinforcement, ACI 315 and UBC Chapter 24.

Locate reinforcing splices at points of minimum stress. Review location of splices
with ENGINEER.

Weld reinforcement, AWS D1.1.

Place reinforcing bars supported and secured against displacement. Maintain
position within 1/2 inch of true dimension.

Verify reinforcement is clean, free of scale, rust, dirt, and other foreign coatings
that would reduce bond to grout.

TOLERANCES

A.
B.
C.

F.
G.

Alignment of Columns and Pilaster: 1/4 inch maximum from true line.
Variation from Unit to Adjacent Unit; 1/32 inch maximum.

Variation from Plane of Wall: 1/4 inch in 10 feet and 1/2 inch in 20 feet or more.

. Variation from Plumb: 1/4 inch per story non-cumulative, 1/2 inch maximum in

two (2) stories or more.

Variation from Level Coursing: 1/8 inch in three (3) feet, 1/4 inch in 10 feet, 1/2 inch
maximum.

Variation of Joint Thickness: 1/8 inch in three (3) feet.

Maximum Variance from Cross-Sectional Thickness of Walls: 1/4 inch plus or
minus.

MASONRY FLASHINGS

A.

B.

Extend flashings through veneer, turn up minimum eight (8) inches and bed into
mortar joints of masonry, seal substrate as required.

Lap end joints six (6) inches minimum and seal watertight.
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3.8

3.9

C.

Use flashing manufacturer's recommended sealant.

LINTELS

A.
B.
C.

D.

E.

Furnish and install steel lintels as indicated.
Install precast concrete lintels as indicated.

Install reinforced unit masonry lintels over openings where steel or precast
concrete lintels are not scheduled. Construct or shop fabricate lintels using grout
fill and reinforcing. Maintain eight (8) inches minimum bearing on each side of
opening.

Do not splice reinforcing bars in lintels.

Allow lintels to reach full strength before removing temporary supports.

GROUTED COMPONENTS

A.

Reinforce bond beams as indicated. Use "H" blocks for bond beams and "U"
blocks for lintels.

Reinforce pilaster as indicated.
Lap splices minimum 40 bar diameters.

Place and consolidate grout fill without disturbing reinforcing. Grout lifts greater than
eight (8) inches shall be mechanically vibrated. Do not consolidate by rodding or
shaking the vertical bars.

At bearing points fill masonry cores with grout a minimum of 24 inches wide
from bearing point to lower support member or bond beam.

3.10 CONTROL JOINTS

3.11

A.

B.

Do not continue horizontal joint reinforcing across control joints.

Form control joint by use of sheet building paper bond breaker one side fitted
to hollow contour of block unit end. Fill created core with grout fill. Rake joint
at exposed faces of rod and sealant.

Install resilient control joint in continuous lengths. Heat or solvent weld butt and
corner joints in accordance with manufacturer's instructions.

BUILT-IN WORK

A. Build in metal door frames, fabricated metal frames, window frames, wood

B.

nailing strips, anchor bolts, plates, and other items. Place all anchor bolts
in solid grouted cores.

Build items plumb and level.
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3.12

3.13

3.14

3.15

D.

Bed anchors of metal door and glazed frames in mortar joints. Fill frame voids
solid with mortar. Fill masonry cores with grout for one core from framed
openings.

Do not build in organic materials.

CUTTING AND FITTING

A.

Modify completed work for chases, pipes, conduit, sleeves, grounds, and other
items as required. Cooperate with other sections of work to provide correct
size, shape, and location.

Obtain approval before modifying any area notindicated or where
appearance or strength of masonry work may be impaired.

CLEANING AND SEALING

A.

C.

Brush off excess mortar as work progresses. Dry brush at the end of each
day's work.

. Final Cleaning: After mortar is thoroughly set and cured and damaged

surfaces are repaired, clean sample wall area of approximately 20 square feet.
Obtain ENGINEER's approval of sample cleaning before proceeding to clean
masonry work:

1. Dryclean toremove large particles of mortar using wood paddles and
scrapers. Use chisel or wire brush if necessary.

2. Scrub down wall with stiff fiber brush and either a solution of 1/2 cup of
trisodium phosphate and 1/2 cup of household detergent dissolved in 1
gallon of water, or other approved masonrycleaner.

3. Rinse walls by washing off cleaning solution, dirt, and mortar crumbs
using clean, 100 percent soluble pressurized water.

Sealing: Organo-Siloxane, Section 07 19 00 on indicated surfaces.

PROTECTION

A.

B.

C.

D.

E.

F.

Protect installed products until completion of project.
Touch-up, repair or replace damaged products before Substantial Completion.

Maintain protective boards at exposed external corners that may be damaged by
construction activities.

Provide protection without damaging completed work.
At day's end, cover unfinished walls to prevent moisture infiltration.

Protect adjacent finished surfaces from damage.

WARRANTY
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A. Provide a material and labor warranty for a period of 2 years from Date of Substantial
Completion.

END OF SECTION
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UTAH TRANSIT AUTHORITY Version 1, 2024 — Issue Date
Project Name:
UTA Project No:

SECTION 05 05 13

SHOP-APPLIED COATINGS FOR METAL
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:

1. Shop-applied coatings for structural and miscellaneous metalwork, including
surface preparation, application, and finishing.

2. Galvanized coatings for structural and miscellaneous metalwork, including
surface preparation and application.

1.2 RELATED SECTIONS
A. Not Applicable.
1.3 REFERENCES
A. American Society for Testing Materials (ASTM):

1. A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products.

2. A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and
Steel Hardware.

3. A385/A385M - Standard Practice for Providing High-Quality Zinc Coatings (Hot-
Dip).

4. A780 - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip
Galvanized Coatings.

5. D16 - Standard Terminology for Paint, Related Coatings, Materials, and
Applications.

6. D610 — Standard Practice for Evaluating Degree of Rusting on Painted Steel
Surfaces.

7. E376 - Standard Practice for Measuring Coating Thickness by Magnetic-Field or
Eddy-Current (Electromagnetic) Testing Methods.

B. Society for Protective Coatings (SSPC):
1. SP 1 - Solvent Cleaning.
2. SP 6/NACE No. 3 — Commercial Blast Cleaning.

3. SP 10/NACE No. 2 — Near-White Blast Cleaning.
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1.4

1.5

1.6

1.7

Project Name:
UTA Project No:

4. PA 1 - Shop, Field, and Maintenance Painting of Steel.

C. American Institute for Steel Construction (AISC):

1. 303 - Code of Standard Practice for Steel Buildings and Bridges.

SUBMITTALS

A.

Product Data: Submit manufacturer's technical data for each type of coating
specified, including application instructions.

Certifications: Submit certification that coatings comply with specified requirements.

Test Reports: Submit test reports showing compliance with specified performance
characteristics and physical properties.

. Samples: Submit samples of each type and color of shop-applied coating for

approval.

QUALITY ASSURANCE

A.

Manufacturer Qualifications: Manufacturer shall have a minimum of 5 years of
experience producing similar coatings.

. Applicator Qualifications: Applicator shall have a minimum of 5 years of experience

with application of similar coatings.

Mock-Up: Provide a mock-up of each coating system for approval prior to full
application.

ACCEPTANCE

A.

Not Applicable.

DELIVERY, STORAGE, AND HANDLING

A.

Deliver materials to the site in manufacturer's original, unopened containers and
packaging, with labels clearly identifying product name and manufacturer.

Store materials in a clean, dry area in accordance with manufacturer's instructions.

Protect materials during handling and application to prevent contamination and
damage.

PART 2 - PRODUCTS

21

MATERIALS

A. Primer: Rust-inhibitive primer conforming to [insert specific standard, e.g., SSPC

B.

Paint 25, Type I].

Intermediate Coat: [insert specific intermediate coat, if applicable].
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2.2

2.3

2.4

Project Name:
UTA Project No:

C. Topcoat: High-performance topcoat conforming to [insert specific standard, e.g.,
SSPC Paint 36, Type II].

D. Zinc for Galvanizing: Conforming to ASTM B6, High Grade.

E. Galvanized Coating: Hot-dip galvanizing conforming to ASTM A123/A123M or ASTM
A153/A153M.

COATING SYSTEMS
A. Coating System 1:
1. Primer: [Product Name], applied at [specified mil thickness].
2. Intermediate Coat: [Product Name], applied at [specified mil thickness].
3. Topcoat: [Product Name], applied at [specified mil thickness].
B. Coating System 2:
1. Primer: [Product Name], applied at [specified mil thickness].
2. Topcoat: [Product Name], applied at [specified mil thickness].
C. Galvanized Coating System:
1. Surface Preparation: Clean and prepare in accordance with ASTM A385/A385M.

2. Galvanized Coating: Hot-dip galvanizing conforming to ASTM A123/A123M for
structural steel and ASTM A153/A153M for hardware.

FINISHES

A. Color and Gloss: As selected by ENGINEER from manufacturer's standard colors.
B. Texture: Smooth, uniform finish, free from defects.

REPAIR MATERIALS

A. Zinc-Rich Paint: Conforming to ASTM A780 for repair of damaged and uncoated
areas of hot-dip galvanized coatings.

PART 3 — EXECUTION

3.1

25

EXAMINATION

A. Verify that substrates are acceptable for application of coatings. Do not proceed with
application until unacceptable conditions are corrected.

PREPARATION
A. Surface Preparation:
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3.2

3.3

3.4

Project Name:
UTA Project No:

1. Clean and prepare surfaces in accordance with SSPC-SP 1 and SSPC-SP
6/NACE No. 3 or SSPC-SP 10/NACE No. 2, as required.

2. For Galvanized coatings, clean and prepare surfaces in accordance with ASTM
A385/A385M.

B. Remove all grease, oil, dirt, loose rust, and other contaminants prior to coating
application.

APPLICATION

A. Apply coatings in accordance with manufacturer's instructions and approved
submittals.

B. Ensure even application without runs, sags, or other defects.

C. Apply each coat to the specified thickness and allow sufficient drying time between
coats.

D. Use proper tools and equipment to ensure accurate and consistent coating
application.

E. Galvanizing:

1. Perform hot-dip galvanizing in accordance with ASTM A123/A123M or ASTM
A153/A153M.

2. Ensure proper immersion and coating thickness according to applicable
standards.

3. Repair damaged and uncoated areas of hot-dip galvanized coatings in
accordance with ASTM A780.

4. Apply zinc-rich paint to repaired areas to achieve a coating thickness equivalent
to surrounding galvanized coating.

FIELD QUALITY CONTROL

A.

B.

Inspect applied coatings for compliance with project specifications.

Perform field tests to verify coating thickness, adhesion, and appearance.

. For Galvanized coatings, perform field tests to verify coating thickness, adhesion,

and appearance in accordance with ASTM E376.

Repair or replace any defective or damaged coatings at no additional cost to the
OWNER.

CLEANING

A.

Clean all coated surfaces and adjacent areas of any dirt, debris, or excess materials.
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B. Dispose of all waste materials in accordance with local regulations.
3.5 PROTECTION
A. Protect coated surfaces from damage during construction activities.

B. Repair or replace any coatings damaged during construction at no additional cost to
the OWNER.

3.6 DOCUMENTATION AND REPORTING

A. Maintain detailed records, and submit a final comprehensive report to OWNER, of all
activities, including field inspections, and mil testing.

END OF SECTION
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SECTION 05 05 23

METAL FASTENINGS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

15

1.6

SUMMARY

A. Section Includes:
1. Metal fastenings for structural and miscellaneous metal fabrications.
2. Bolts, nuts, washers, screws, and anchors.

RELATED SECTIONS

05 05 13 — Shop-Applied Coatings for Metal

05 12 00 — Structural Steel Framing

05 50 00 — Metal Fabrications

REFERENCES

A. American Society for Testing Materials (ASTM):

1. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength.

2. ASTM A490 - Standard Specification for Structural Bolts, Alloy Steel, Heat
Treated, 150 ksi Minimum Tensile Strength.

3. ASTM F436 - Standard Specification for Hardened Steel Washers.

4. ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-
ksi Yield Strength.

SUBMITTALS

A. Product Data: Submit manufacturer's technical data for each type of fastening
specified, including material specifications, strength characteristics, and finish.

B. Certificates: Submit certificates of compliance with the specified standards.
QUALITY ASSURANCE

A. Manufacturer Qualifications: Manufacturer shall have a minimum of 5 years of
experience producing similar fastenings.

B. Installer Qualifications: Installer shall have a minimum of 5 years of experience with
installation of similar fastenings.

DELIVERY, STORAGE, AND HANDLING
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A. Deliver materials to the site in manufacturer's original, unopened containers and
packaging, with labels clearly identifying product name and manufacturer.
B. Store materials in a clean, dry area in accordance with manufacturer's instructions.
PART 2 - PRODUCTS
2.1 MATERIALS
A. Structural Bolts:
1. ASTM A325 for standard high-strength bolts.
2. ASTM A490 for higher-strength applications.
B. Nuts:
1. Heavy hex nuts conforming to ASTM A563.
2. Finish to match bolts.
C. Washers:
1. Hardened steel washers conforming to ASTM F436.
2. Finish to match bolts.
D. Anchor Bolts:
1. Anchor bolts conforming to ASTM F1554, Grade 55 minimum.
2.2 FINISHES
A. Hot-Dip Galvanizing:

1. Bolts, nuts, and washers to be hot-dip galvanized in accordance with ASTM
A153.

2. Touch-up materials for field repairs to be zinc-rich paint conforming to ASTM
A780.

B. Electroplating:
1. Electroplated finishes for specific applications as required.
PART 3 - EXECUTION
3.1 EXAMINATION

A. Verify that conditions are suitable for installation. Do not proceed until unsatisfactory
conditions have been corrected.

2.3 INSTALLATION
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3.2

3.3

3.4

3.5

A. Install fastenings in accordance with manufacturer's instructions and approved shop
drawings.

B. Use proper tools and equipment to ensure secure and accurate placement.
C. Ensure that all fastenings are tightened to the specified torque values.
FIELD QUALITY CONTROL

A. Inspect installed fastenings to ensure they comply with project specifications.

B. If torque values are specified, inspections shall be performed to verify the torque has
been achieved.

C. Test a representative sample of fastenings to confirm compliance with specified
strength requirements. This requirement may be waived with written permission from
the OWNER.

CLEANING

A. Clean all exposed fastenings and adjacent surfaces of any dirt, debris, or excess
materials.

B. Dispose of all waste materials in accordance with local regulations.
PROTECTION

A. Protect installed fastenings from damage during construction activities.

B. Repair or replace damaged fastenings at no additional cost to the OWNER.
DOCUMENTATION AND REPORTING

A. Maintain detailed records, and submit a final comprehensive report to OWNER, of all
activities, including field inspections, and testing.

END OF SECTION
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SECTION 05 12 00

STRUCTURAL STEEL FRAMING
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:
1. Structural steel.
2. Field-installed shear connectors.
3. Grout.
B. Structural Steel Finishes:

1. Steel fully enclosed in walls and partitions, or not visible in completed
construction need not be primed unless indicated otherwise on
Drawings.

2. Visible, Dry Exposures: Anti-corrosive shop primer.

3. Visible Exterior or Wet Exposures: Either zinc-rich primer or hot-dip galvanize at
CONTRACTOR's discretion, unless hot-dip galvanized only is indicated on
Structural Drawings.

1.2 RELATED SECTIONS
A. Section 01 60 01 “Buy America Requirements” for special product requirements.

B. Section 05 31 00 “Steel Decking” for field installation of shear connectors through
deck.

C. Section 05 50 00 “Metal Fabrications” for steel lintels and shelf angles not attached
to structural-steel frame, miscellaneous steel fabrications and other steel items not
defined as structural steel.

D. Section 09 91 13 “Exterior Painting”, and Section 09 91 23 Interior Painting for field
application of intermediate and topcoat finishes over primers applied in this Section.

1.3 REFERENCES
A. Related Documents:

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

1.4 SUBMITTALS
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A. Product Data: For each type of product.

B.

E.

1. Manufacturers printed technical data indicating products provided that comply
with requirements of the drawings.

Shop Drawings: Show fabrication of structural-steel components.
1. Indicate material type for all structural shapes and plates.

2. Include layout, spacings, sizes thicknesses, and types of framing; fabrication;
and fastening and anchorage details, including mechanical fasteners.

3. Include details of cuts, connections, splices, camber, holes, and other
pertinent data.

4. Include embedment Drawings.

5. Indicate welds by standard AWS symbols, distinguishing between shop and
field welds, and show size, length, and type of each weld. Show backing bars
that are to be removed and supplemental fillet welds where backing bars are to
remain.

6. Indicate type, size, and length of bolts, distinguishing between shop and field
bolts. Identify pretensioned and slip-critical, high-strength bolted connections.

7. ldentify members and connections of the Seismic-Load-Resisting System.
8. Indicate locations and dimensions of protected zones.
9. Identify demand critical welds.

Welding Procedure Specifications (WPSs) and Procedure Qualification Records
(PQRSs): Provide according to AWS D1.1/D1.1M, "Structural Welding Code -
Steel," for each welded joint whether prequalified or qualified by testing, including
the following:

1. Power source (constant current or constant voltage).
2. Electrode manufacturer and trade name, for demand critical welds.

Delegated-Design Submittal: For structural-steel connections indicated to
comply with design loads, include analysis data sighed and sealed by the
gualified professional engineer responsible for their preparation.

Informational Submittals:

1. Qualification Data: For Installer, fabricator, shop-painting applicators, and
testing agency.

2. Welding certificates.
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1.5

STANDARD SPECIFICATIONS

3. Mill test reports (MTRS) for structural steel, including chemical and physical
properties.

4. Product Test Reports: For the following:

5. Bolts, nuts, and washers including mechanical properties and chemical
analysis.

6. Direct-tension indicators.

7. Shear stud connectors.

8. Shop primers.

9. Non-shrink grout.

10. Survey of existing conditions.
11. Source quality-control reports.

12. Field quality-control and special inspection reports.

QUALITY ASSURANCE

A.

Fabricator Qualifications: A qualified fabricator that participates in the AISC
Quiality Certification Program and is designated an AISC-Certified Plant, Category
STD, or is accredited by the IAS Fabricator Inspection Program for Structural
Steel (AC 172).

. Installer Qualifications: A qualified installer who participates in the AISC

Quiality Certification Program.

Shop-Painting Applicators: Qualified according to AISC's Sophisticated Paint
Endorsement P1 or Endorsement P2 or to SSPC-QP 3, "Standard Procedure
for Evaluating Qualifications of Shop Painting Applicators."

Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

1. Welders and welding operators performing work on bottom-flange, demand-
critical welds shall pass the supplemental welder qualification testing, as required
by AWS D1.8/D1.8M. FCAW-S and FCAW-G shall be considered separate
processes for welding personnel qualification.

. Comply with applicable provisions of the following specifications and documents:

1. AISC 303.
2. AISC 341 and AISC 341s1.
3. AISC 360.
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1.6

1.7

1.8

1.9

STANDARD SPECIFICATIONS

4. RCSC's "Specification for Structural Joints Using High Strength Bolts."

ACCEPTANCE

A.

Not Applicable.

DEFINITIONS

A.

Structural Steel: Elements of the structural frame indicated on Drawings and as
described in AISC 303, "Code of Standard Practice for Steel Buildings and
Bridges."

. Seismic-Load-Resisting System: Elements of structural-steel frame designated

as "SLRS" or along grid lines designated as "SLRS" on Drawings, including
columns, beams, and braces and their connections.

Heavy Sections: Rolled and built-up sections as follows:

1. Shapes included in ASTM A 6/A 6M with flanges thicker than 1-1/2 inches.
2. Welded built-up members with plates thicker than 2 inches.

3. Column base plates thicker than 2 inches.

Protected Zone: Structural members or portions of structural members indicated
as "Protected Zone" on Drawings. Connections of structural and nonstructural
elements to protected zones are limited.

Demand Critical Welds: Those welds, the failure of which would result in
significant degradation of the strength and stiffness of the Seismic-Load-
Resisting System and which are indicated as "Demand Critical" or "Seismic
Critical" on Drawings.

COORDINATION

A.

Coordinate selection of shop primers with topcoats to be applied over them.
Comply with paint and coating manufacturers' written recommendations to ensure
that shop primers and topcoats are compatible with one another.

. Coordinate installation of anchorage items to be embedded in or attached to

other construction without delaying the Work. Provide setting diagrams, sheet
metal templates, instructions, and directions for installation.

PREINSTALLATION MEETINGS

A.

Preinstallation Conference: Conduct conference at Project site.

1. Prior to the start of steel framing work, and at the CONTRACTOR’s direction,
meet at the site and review the installation procedures and coordination with
other work.
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2. Include CONTRACTOR, OWNER, OWNER’s Testing and Inspection Agency, as
well as any subcontractors or material technical service representative whose
work, or products, must be coordinated with the steel framing work.

1.10 DELIVERY, STORAGE, AND HANDLING

A. Store materials to permit easy access for inspection and identification. Keep
steel members off ground and spaced by using pallets, dunnage, or other
supports and spacers. Protect steel members and packaged materials from
corrosion and deterioration.

1. Do not store materials on structure in a manner that might cause distortion,
damage, or overload to members or supporting structures. Repair or replace
damaged materials or structures as directed.

B. Store fasteners in a protected place in sealed containers with manufacturer's
labels intact.

1. Fasteners may be repackaged provided OWNER's testing and inspecting
agency observes repackaging and seals containers.

2. Clean and relubricate bolts and nuts that become dry or rusty before use.

3. Comply with manufacturers' written recommendations for cleaning and
lubricating ASTM F1852 fasteners and for retesting fasteners after lubrication.

PART 2 - PRODUCTS
2.1 STRUCTURAL-STEEL MATERIALS

A. Use ASTM designation for structural shapes and plates listed below unless
noted otherwise in the plans.

1. W-Shapes: ASTM A992/A992M, ASTM A572/A572M, Grade 50, ASTM
A529/A529M, Grade 50, or ASTM A913/A913M, Grade 50.

2. Channels, Angles, M and S-Shapes: ASTM A36/A36M.
3. Plate and Bar: ASTM A36/A36M ASTM A572/A572M, Grade 50.

4. Cold-Formed Hollow Structural Sections: ASTM A500/A500M, Grade B,
structural tubing.

5. Steel Pipe: ASTM A53/A53M, Type E or Type S, Grade B.
6. Welding Electrodes: Comply with AWS requirements.

2.2 BOLTS, CONNECTORS, AND ANCHORS
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A. High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325,
Type 1, heavy-hex steel structural bolts; ASTM A563, Grade C, heavy-hex carbon-
steel nuts; and ASTM F436/F436M, Type 1, hardened carbon-steel washers; all
with plain finish.

1. Direct-Tension Indicators: ASTM F959/F959M, Type 325-1, compressible-
washer type with plain finish.

B. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM
F3125/F3125M, Grade F1852, Type 1, round head assemblies, consisting of
steel structural bolts with splined ends; ASTM A563, Grade C, heave-hex
carbon-steel nuts; and ASTM F436/F436M, Type 1, hardened carbon-steel
washers.

1. Finish: Plain.

C. Shear Connectors: ASTM A108, AISI C-1015 through C-1020, headed-stud
type, cold-finished carbon steel; AWS D1.1/D1.1M, Type B.

D. Unheaded Anchor Rods: ASTM F1554, Grade 36 ASTM F1554, Grade
55, weldable.

1. Configuration: Straight or Hooked as indicated on Drawings.
Nuts: ASTM A563 heavy-hex carbon steel.

Plate Washers: ASTM A36/A36M carbon steel.

P w0 DN

Washers: ASTM F436, Type 1, hardened carbon steel.
5. Finish: Plain.
E. Threaded Rods: ASTM A36/A36M.
1. Nuts: ASTM A563 heavy-hex carbon steel.
2. Washers: ASTM F436, Type 1, hardened or ASTM A36/A36M carbon steel.
3. Finish: Plain.
2.3 PRIMER

A. Anti-Corrosive Shop Primer: Either of following, compatible with finish
paints specified to be used over it; use primer containing pigments that
make it easily distinguishable from zinc-rich primer:

1. Anti-Corrosive Alkyd Primer for Metal: Fast-curing, lead- and chromate-free,
universal modified-alkyd primer complying with MP1#79 and compatible with
topcoat.
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C.

2. Rust-Inhibitive, Water-Based Primer: Emulsion type, anticorrosive primer for
mildly corrosive environments that is resistant to flash rusting when applied
to cleaned steel, complying with MPI#107 and compatible with topcoat.

Zinc-Rich Primer: Either of following, compatible with finish paints specified to
be used over it:

1. Organic Zinc-Rich Primer: Solvent based, one component, anti-corrosive
primer complying with MPI#18.

2. Inorganic Zinc-Rich Primer: Inorganic based, anti-corrosive primer complying
with MPI#19.

3. Epoxy Zinc-Rich Primer: Solvent based, two or three component, epoxy
type complying with MPI1#20.

Galvanizing Repair Paint: MPI1#18, MPI#19, or SSPC-Paint 20 or ASTM
A780/A780M.

24 GROUT

A.

Nonmetallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, factory-
packaged, nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with
water to consistency suitable for application and a 30-minute working time.

2.5 FABRICATION

A.

Structural Steel: Fabricate and assemble in shop to greatest extent possible.
Fabricate according to AISC 303, "Code of Standard Practice for Steel Buildings
and Bridges," and to AISC 360.

1. Camber structural-steel members where indicated.
2. Fabricate beams with rolling camber up.

3. Identify high-strength structural steel according to ASTM A6/A6M and maintain
markings until structural steel has been erected.

4. Mark and match-mark materials for field assembly.

5. Complete structural-steel assemblies, including welding of units, before
starting shop-priming operations.

. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.

1. Plane thermally cut edges to be welded to comply with requirements in
AWS D1.1/D1.1M.

Finishing: Accurately finish ends of columns and other members transmitting
bearing loads.
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D.

Cleaning: Clean and prepare steel surfaces that are to remain unpainted according
to SSPC-SP 3.

Shear Stud Connectors: Prepare steel surfaces as recommended by
manufacturer of shear connectors. Use automatic end welding of headed-stud
shear connectors according to AWS D1.1/D1.1M and manufacturer's written
instructions.

Holes: Provide holes required for securing other work to structural steel and for
other work to pass through steel members.

1. Cut, drill, or punch standard bolt holes perpendicular to steel surfaces. Do not
thermally cut bolt holes or enlarge holes by burning.

2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes
perpendicular to steel surfaces.

3. Weld threaded nuts to framing and other specialty items indicated to
receive other work.

4. Grind sheared, punched, and flame-cut edges to remove burrs and provide
smooth surface and eased edges.

5. Make intermittent welds appear continuous, using filler or additional
welding.

6. Limit butt and plug weld projections to 1/16 inch.
7. Remove weld spatter, slivers, and similar surface discontinuities.

8. Remove blemishes and surface irregularities resulting from temporary
braces or fixtures by filling or grinding, before cleaning, treating, and shop
priming.

9. Grind tack welds smooth unless incorporated into final welds.
10. Remove backing and runoff tabs, and grind welds smooth.

11. Conceal fabrication and erection markings from view in the complete
structure.

12. Make welds uniform and smooth.

2.6 SHOP CONNECTIONS

A.

High-Strength Bolts: Shop install high-strength bolts according to RCSC's
"Specification for Structural Joints Using High Strength Bolts" for type of bolt and
type of joint specified.

1. Joint Type: As indicated.
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B. Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for
tolerances, appearances, welding procedure specifications, weld quality, and
methods used in correcting welding work.

1.

Assemble and weld built-up sections by methods that maintain true alignment
of axes without exceeding tolerances in AISC 303 for mill material.

2.7 SHOP PRIMING

A. Shop prime steel surfaces except the following:

1.

7.

8.

Surfaces embedded in concrete or mortar. Extend priming of partially
embedded members to a depth of 2 inches.

Surfaces to be field welded.

Surfaces of high-strength bolted, slip-critical connections.

Surfaces to receive sprayed fire-resistive materials (applied fireproofing).
Galvanized surfaces [unless indicated to be painted].

Corrosion-resisting (weathering) steel surfaces.

Surfaces enclosed in interior construction.

Surface indicated in the drawings to not be primed.

B. Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill
scale and spatter, slag, or flux deposits. Prepare surfaces according to the
following specifications and standards:

1.

Items Indicated to Receive Anti-Corrosive Shop Primer: SSPC-SP 3, "Power
Tool Cleaning."

Items Indicated to Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3,
"Commercial Blast Cleaning."

C. Priming: Immediately after surface preparation, apply primer according to
manufacturer's written instructions and at rate recommended by SSPC to
provide a minimum dry film thickness of 1.5 mils. Use priming methods that
result in full coverage of joints, corners, edges, and exposed surfaces.

1.

2.

Stripe paint corners, crevices, bolts, welds, and sharp edges.

Apply two coats of shop paint to surfaces that are inaccessible after
assembly or erection. Change color of second coat to distinguish it from
first.

2.8 GALVANIZING
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2.9

A.

STANDARD SPECIFICATIONS

Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to
structural steel according to ASTM A123/A123M.

1. Fill vent and drain holes that are exposed in the finished Work unless
they function as weep holes, by plugging with zinc solder and filing of
smooth.

SOURCE QUALITY CONTROL

A.

E.

Testing Agency: Engage a qualified testing agency to perform shop tests
and inspections.

1. Provide testing agency with access to places where structural-steel work is
being fabricated or produced to perform tests and inspections.

Bolted Connections: Inspect and test shop-bolted connections according to
RCSC's "Specification for Structural Joints Using High-Strength Bolts."

Welded Connections: Visually inspect shop-welded connections according to
AWS D1.1/D1.1M and the following inspection procedures, at testing agency's
option:

1. Liquid Penetrant Inspection: ASTM E165/E165M.

2. Magnetic Particle Inspection: ASTM E709; performed on root pass and on
finished weld. Cracks or zones of incomplete fusion or penetration are not
accepted.

3. Ultrasonic Inspection: ASTM E164.

4. Radiographic Inspection: ASTM E94/E94M.

. In addition to visual inspection, test and inspect shop-welded shear

connectors according to requirements in AWS D1.1/D1.1M for stud welding
and as follows:

1. Perform bend tests if visual inspections reveal either a less-than-
continuous 360-degree flash or welding repairs to any shear connector.

2. Conduct tests according to requirements in AWS D1.1/D1.1M on additional
shear connectors if weld fracture occurs on shear connectors already tested.

Prepare test and inspection reports.

PART 3 - EXECUTION

3.1

EXAMINATION

A.

Verify, with certified steel erector present, elevations of concrete- and masonry-
bearing surfaces and locations of anchor rods, bearing plates, and other
embedments for compliance with requirements.
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1. Prepare a certified survey of existing conditions. Include bearing surfaces,
anchor rods, bearing plates, and other embedments showing dimensions,
locations, angles, and elevations.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION

A. Provide temporary shores, guys, braces, and other supports during erection to
keep structural steel secure, plumb, and in alignment against temporary
construction loads and loads equal in intensity to design loads. Remove
temporary supports when permanent structural steel, connections, and bracing
are in place unless otherwise indicated.

1. Do not remove temporary shoring supporting composite deck construction
and structural-steel framing until cast-in-place concrete has attained its
design compressive strength.

3.3 ERECTION

A. Set structural steel accurately in locations and to elevations indicated and
according to AISC 303 and AISC 360.

B. Baseplates, Bearing Plates, and Leveling Plates: Clean concrete- and masonry-
bearing surfaces of bond-reducing materials and roughen surfaces prior to setting
plates. Clean bottom surface of plates.

1. Set plates for structural members on wedges, shims, or setting nuts as required.
2. Weld plate washers to top of baseplate.

3. Snug-tighten anchor rods after supported members have been positioned
and plumbed. Do not remove wedges or shims but, if protruding, cut off flush
with edge of plate before packing with grout.

4. Promptly pack shrinkage-resistant grout solidly between bearing surfaces
and plates so no voids remain. Neatly finish exposed surfaces; protect
grout and allow to cure. Comply with manufacturer's written installation
instructions for shrinkage-resistant grouts.

C. Maintain erection tolerances of structural steel within ANSI/AISC 303, "Code of
Standard Practice for Steel Buildings and Bridges."

D. Align and adjust various members that form part of complete frame or structure
before permanently fastening. Before assembly, clean bearing surfaces and other
surfaces that are in permanent contact with members. Perform necessary
adjustments to compensate for discrepancies in elevations and alignment.

1. Level and plumb individual members of structure. Slope roof framing members to
slopes indicated on Drawings.
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3.4

r
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STANDARD SPECIFICATIONS

2. Make allowances for difference between temperature at time of erection
and mean temperature when structure is completed and in service.

Splice members only where indicated.

Do not use thermal cutting during erection unless approved by ENGINEER.
Finish thermally cut sections within smoothness limits in AWS D1.1/D1.1M.

Do not enlarge unfair holes in members by burning or using drift pins. Ream
holes that must be enlarged to admit bolts.

Minimize damage to shop priming during erection.

Remove welded tabs that are used for attaching temporary bracing and safety
cabling that are exposed to view in the completed work. Take care to avoid any
blemishes, holes, or unsightly surfaces resulting from the use of removal of
temporary elements.

Grind tack welds smooth.

Remove backing and runoff tabs, and grind welds smooth.

Conceal fabrication and erection markings from view in the completed structure.
Remove weld spatter, slivers, and similar surface discontinuities.

Grind off butt and plug weld projections larger than 1/16 inch.

Continuous welds shall be of uniform size and profile.

Shear Connectors: Prepare steel surfaces as recommended by manufacturer
of shear connectors. Use automatic end welding of headed-stud shear
connectors according to AWS D1.1/D1.1M and manufacturer's written
instructions.

FIELD CONNECTIONS

A.

B.

High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification
for Structural Joints Using High Strength Bolts" for bolt and joint type specified.

1. Joint Type: As indicated.

Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for
tolerances, appearances, welding procedure specifications, weld quality, and
methods used in correcting welding work.

1. Comply with ANSI/AISC 303 and ANSI/AISC 360 for bearing, alignment,
adequacy of temporary connections, and removal of paint on surfaces adjacent
to field welds.
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3.5

3.6

2. Remove backing bars or runoff tabs where indicated, back gouge, and grind

steel smooth.

3. Assemble and weld built-up sections by methods that maintain true alignment
of axes without exceeding tolerances in ANSI/AISC 303 for mill material.

FIELD QUALITY CONTROL

A.

Special Inspections: Engage a qualified special inspector to perform the
following special inspections:

1. Verify structural-steel materials and inspect steel frame joint details.

2. Verify weld materials and inspect welds.

3. Verify connection materials and inspect high-strength bolted connections.
Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Bolted Connections: Inspect bolted connections according to RCSC's
"Specification for Structural Joints Using High Strength Bolts."

Welded Connections: Visually inspect field welds according to AWS D1.1/D1.1M.

1. In addition to visual inspection, test and inspect field welds according to AWS
D1.1/D1.1M and the following inspection procedures, at testing agency's
option:

a. Liquid Penetrant Inspection: ASTM E165/E165M.

b. Magnetic Particle Inspection: ASTM E709; performed on root pass and on
finished weld. Cracks or zones of incomplete fusion or penetration are not
accepted.

c. Ultrasonic Inspection: ASTM E164.
d. Radiographic Inspection: ASTM E94/E94M.

In addition to visual inspection, test and inspect field-welded shear
connectors according to requirements in AWS D1.1/D1.1M for stud welding
and as follows:

1. Perform bend tests if visual inspections reveal either a less-than-
continuous 360-degree flash or welding repairs to any shear connector.

2. Conduct tests according to requirements in AWS D1.1/D1.1M on additional
shear connectors if weld fracture occurs on shear connectors already tested.

F. Prepare and test and inspection reports.

REPAIRS AND PROTECTION
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A. Touchup Painting: Immediately after erection, clean exposed areas where primer
is damaged or missing and paint with the same material as used for shop
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP
3 power-tool cleaning.

3.7 DOCUMENTATION

A. Submit inspection reports, test reports, shop drawings, warranties, and maintenance
instructions.

B. Provide final as-built drawings showing the location and details of the installed steel
framing.

END OF SECTION
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SECTION 05 31 00

STEEL DECKING
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:
1. Roof Deck.
2. Composite floor deck.
B. Related Requirements:
1. Section 01 60 01 “Buy America Requirements” for special product requirements.

2. Section 05 12 00 “Structural Steel Framing” for shop- and field-welded shear
connectors.

3. Section 05 50 00 “Metal Fabrications” for framing deck openings with
miscellaneous steel shapes.

1.2 REFERENCES
A. Related Documents:

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
section.

1.3 SUBMITTALS
A. Action Submittals:
1. Product Data: For each type of deck, accessory, and product indicated.

2. Shop Drawings:

a. Include layout and types of deck panels, anchorage details, reinforcing
channels, pans, cut deck openings, special jointing, accessories, and
attachments to other construction.

B. Informational Submittals:
1. Welding certificates.

2. Product certificates: For each type of steel deck. Product Test Reports: Based on
evaluation of comprehensive tests performed by a qualified testing agency,
indicating that each of the following complies with requirements:
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a. Power-actuated mechanical fasteners.
3. Evaluation Reports: For steel deck.
4. Field quality-control reports.
1.4 QUALITY ASSURANCE

A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing
indicated.

B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.3,
“Structural Welding Code — Sheet Steel.”

C. FM Global Listing: Provide steel roof deck evaluated by FM Global and listed in its
“Approval Guide, Building Materials” for Class 1 fire rating and Class 1-90 windstorm
ratings.

15 ACCEPTANCE
A. Not Applicable.
1.6 DELIVERY, STORAGE, AND HANDLING

A. Protect steel deck from corrosion, deformation, and other damage during delivery,
storage, and handling.

B. Stack steel deck on platforms or pallets and slope to provide drainage. Protect with a
waterproof covering and ventilate to avoid condensation.

PART 2 - PRODUCTS
2.1 PERFORMANCE REQUIREMENTS

A. AISI Specifications: Comply with calculated structural characteristics of steel deck
according to AlISI's "North American Specification for the Design of Cold-Formed
Steel Structural Members."

2.2 ROOF DECK

A. Manufacturers: Subject to compliance with requirements, provide products by
the following:

1. SC Profiles, Inc.; a Blue Scope Steel company.
2. Verco Manufacturing Co.
3. Orequal

B. Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with
"SDI Specifications and Commentary for Steel Roof Deck," in SDI Publication No.
31, and with the following:
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7.
8.

Project Name:
UTA Project No:

Galvanized-Steel Sheet (CONTRACTOR's discretion in lieu of Aluminum-Zinc-
Allow-Coated Steel Sheet): ASTM A 653/A 653M, Structural Steel (SS), Grade
50, G60 zinc coating.

a. Application: Where deck is not exposed to view from below in finished
construction.

Galvanized and Shop-Primed Steel Sheet: ASTM A 653/A 653M, Structural
Steel (SS), Grade 50, G60 zinc coating; cleaned, pretreated, and primed
with manufacturer's standard baked-on, rust-inhibitive primer.

a. Color: Gray top surface with white underside.

b. Application: Where deck is exposed to view from below in finished
construction and exposed surface will be field painted.

Aluminum-Zinc-Alloy-Coated Steel Sheet (CONTRACTOR's discretion in lieu of
Galvanized-Steel Sheet): ASTM A 792/A 792M, Structural Steel (SS), Grade 50
minimum, AZ50 aluminum-zinc-alloy coating.

a. Application: Where deck is not exposed to view from below in finished
construction.

Deck Profile: As indicated.

Profile Depth: As indicated.

Design Uncoated-Steel Thickness: As indicated.
Span Condition: Triple span or more.

Side Laps: Interlocking seam.

2.3 COMPOSITE FLOOR DECK

A. Composite Floor Deck: Fabricate panels, with integrally embossed or raised pattern
ribs and interlocking side laps, to comply with "SDI Specifications and Commentary
for Composite Steel Floor Deck," in SDI Publication No. 31, with the minimum
section properties indicated, and with the following:

1.

3.

4.

Prime-Painted Steel Sheet: ASTM A 1008/A 1008M, Structural Steel (SS),
Grade 50 minimum, with top surface phosphatized and unpainted and
underside surface shop primed with manufacturers' standard white baked-on,
rust-inhibitive primer.

Profile Depth: As indicated.
Design Uncoated-Steel Thickness: Minimum 0.0358 inch.

Span Condition: Triple span or more.

24 ACCESSORIES
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General: Provide manufacturer's standard accessory materials for decks that
comply with requirements indicated.

Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or
pneumatically driven carbon-steel fasteners; or self-drilling, self-threading
screws.

Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-
drilling, carbon-steel screws, No. 10 minimum diameter.

Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber.

Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength
of 33,000 psi, not less than 0.0359-inch design uncoated thickness, of same
material and finish as deck; of profile indicated or required for application.

Pour Stops and Girder Fillers: Steel sheet, minimum yield strength of 33,000 psi,
of same material and finish as deck, and of thickness and profile recommended by
SDI Publication No. 31 for overhang and slab depth.

Weld Washers: Uncoated steel sheet, shaped to fit deck rib, 0.0598 inch thick,
with factory-punched hole of 3/8-inchminimum diameter.

Galvanizing Repair Paint: ASTM A 780 or SSPC-Paint 20 or MIL-P-21035B, with
dry film containing a minimum of 94 percent zinc dust by weight.

Repair Paint: Manufacturer's standard rust-inhibitive primer of same color as
primer.

PART 3 - EXECUTION

3.1 EXAMINATION

A

B.

Examine supporting frame and field conditions for compliance with requirements
for installation tolerances and other conditions affecting performance.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL

A

Install deck panels and accessories according to applicable specifications
and commentary in SDI Publication No. 31, manufacturer's written
instructions, and requirements in this Section.

Install temporary shoring before placing deck panels if required to meet
deflection limitations.

Locate deck bundles to prevent overloading of supporting members.

Place deck panels on supporting frame and adjust to final position with
ends accurately aligned and bearing on supporting frame before being
permanently fastened. Do not stretch or contract side-lap interlocks.

05 31 00 — STEEL DECKING
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3.3

Project Name:
UTA Project No:

E. Place deck panels flat and square and fasten to supporting frame without warp
or deflection.

F. Cut and neatly fit deck panels and accessories around openings and other
work projecting through or adjacent to deck.

G. Provide additional reinforcement and closure pieces at openings as required
for strength, continuity of deck, and support of other work.

H. Comply with AWS requirements and procedures for manual shielded metal arc
welding, appearance and quality of welds, and methods used for correcting
welding work.

I.  Mechanical fasteners may be used in lieu of welding to fasten deck. Locate
mechanical fasteners and install according to deck manufacturer's written
instructions.

ROOF-DECK INSTALLATION

A. Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of
the surface diameter indicated or arc seam welds with an equal perimeter that is not
less than 1-1/2 inches long, and as follows:

1. Weld Diameter: 3/4 inch, nominal.

2. Weld Spacing: Weld edge and interior ribs of deck units with a minimum of two
welds per deck unit at each support. Space welds as indicated.

3. Weld Washers: Install weld washers at each weld location.

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of
panels between supports, at intervals not exceeding the lesser of 1/2 of the span or
18 inches, and as follows:

1. Mechanically clinch or button punch.
2. Fasten with a minimum of 1-1/2 inch long welds.

C. End Bearing: Install deck ends over supporting frame with a minimum end bearing
of 1-1/2 inches, with end joints as follows:

1. End Joints: Lapped 2 inches minimum.

D. Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish
strips, end closures, and reinforcing channels according to deck manufacturer's
written instructions. Weld or mechanically fasten to substrate to provide a
complete deck installation.

1. Weld cover plates at changes in direction of roof-deck panels unless
otherwise indicated.

05 31 00 — STEEL DECKING
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34

35

3.6

E.

Project Name:
UTA Project No:

Flexible Closure Strips: Install flexible closure strips on top side of flutes at ends
over beams, at drain penetrations, at cutouts for other penetrations, where
indicated, and anywhere where interior building air could flow freely to flute troughs
on top side of deck. Install with adhesive according to manufacturer's written
instructions to ensure complete airtight closure.

FLOOR-DECK INSTALLATION

A

Fasten floor-deck panels to steel supporting members by arc spot (puddle)
welds of the surface diameter indicated and as follows:

1. Weld Diameter: 3/4 inch, nominal.

2. Weld Spacing: Weld edge ribs of panels at each support. Space additional
welds an average of 12 inches apart, but not more than 18 inches apart.

3. Weld Spacing: Space and locate welds as indicated.
4. Weld Washers: Install weld washers at each weld location.

End Bearing: Install deck ends over supporting frame with a minimum end bearing
of 2 inches, with end joints as follows:

1. End Joints: Lapped or butted at CONTRACTOR's option.

Pour Stops and Girder Fillers: Weld steel sheet pour stops and girder fillers to
supporting structure according to SDI recommendations unless otherwise
indicated.

FIELD QUALITY CONTROL

A
B.
C.

m

Testing Agency: Engage a qualified testing agency to perform tests and inspections.
Field welds will be subject to inspection.

Testing agency will report inspection results promptly and in writing to
CONTRACTOR and ENGINEER.

Remove and replace work that does not comply with specified requirements.

Additional inspecting, at CONTRACTOR's expense, will be performed to
determine compliance of corrected work with specified requirements.

PROTECTION

A

Galvanizing Repairs: Prepare and repair damaged galvanized coatings on
both surfaces of deck with galvanized repair paint according to ASTM A 780
and manufacturer's written instructions.

Repair Painting: Wire brush and clean rust spots, welds, and abraded areas on
both surfaces of prime-painted deck immediately after installation and apply repair
paint.

05 31 00 — STEEL DECKING
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1. Apply repair paint, of same color as adjacent shop-primed deck, to
bottom surfaces of deck exposed to view.

2. Wire brushing, cleaning, and repair painting of bottom deck surfaces are
included in Section 09 91 13 "Exterior Painting" and Section 09 91 23 "Interior
Painting."

C. Provide final protection and maintain conditions to ensure that steel deck is
without damage or deterioration at time of Substantial Completion.

END OF SECTION

05 31 00 — STEEL DECKING
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SECTION 05 50 00

METAL FABRICATIONS
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:

1. Steel framing and supports for operable partitions.

2. Steel framing and supports for overhead doors.

3. Steel framing and supports for countertops.

4. Steel tube reinforcement for half-high partitions.

5. Steel framing and supports for mechanical and electrical equipment.

6. Steel framing and supports for applications where framing and supports are
not specified in other Sections.

7. Elevator hoist beams.

8. Steel shapes for supporting elevator door sills.
9. Shelf angles.

10. Elevator pit sump covers.

11. Miscellaneous steel trim.

12. Steel angle corner guards.

13. Steel edgings.

14. Loose bearing and leveling plates for applications where they are not specified
in other Sections.

B. Products furnished, but not installed, under this Section include the following:
1. Loose steel lintels.
2. Anchor bolts indicated to be cast into concrete or built into unit masonry.

3. Steel weld plates and angles for casting into concrete for applications where
they are not specified in other Sections.

1.2 RELATED SECTIONS
01 60 01 — Buy America Requirements
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1.3

1.4

STANDARD SPECIFICATIONS

33 11 00 — Water Distribution and Transmission

33 31 00 — Sanitary Sewerage Systems

03 30 00 — Cast in Place Concrete

05 12 00 — Structural Steel Framing

09 91 13 — Exterior Painting

09 91 23 — Interior Painting

REFERENCES

A. Related Documents:

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

B. ASTM

1. A36/A36M - Standard Specification for Carbon Structural Steel.

2. A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless.

3. A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products.

4. A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod.

C. AWS D1.1/D1.1M - Structural Welding Code — Steel.

SUBMITTALS

A. Action submittals:

1.

Product Data for items related to metal fabrications. Including, but not limited to
the following:

a. Paint products.
b. Grout.

Shop Drawings: Show fabrication and installation details. Include plans,
elevations, sections, and details of metal fabrications and their connections.
Show anchorage and accessory items. Provide Shop Drawings for the following:

a. Steel framing and supports for operable partitions.
b. Steel framing and supports for overhead doors.
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1.5

1.6

1.7

Steel framing and supports for countertops.
Steel tube reinforcement for half-high partitions.
Steel framing and supports for mechanical and electrical equipment.

Steel framing and supports for applications where framing and supports are
not specified in other Sections.

Elevator hoist beams.

Steel shapes for supporting elevator door sills.
Shelf angles.

Elevator pit sump covers.

Miscellaneous steel trim.

Steel angle corner guards.

. Steel edgings.

Loose bearing and leveling plates for applications where they are not
specified in other Sections.

Loose steel lintels.
Anchor bolts indicated to be cast into concrete or built into unit masonry.

Steel weld plates and angles for casting into concrete for applications where
they are not specified in other Sections.

QUALITY ASSURANCE

A. Manufacturer Qualifications: Manufacturer must have a minimum of 5 years’
experience producing similar products and be certified to relevant standards.

B. Welding Qualifications: Qualify procedures and personnel according to the following:
1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."

ACCEPTANCE

A. Not Applicable.

COORDINATION
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1.8

A.

STANDARD SPECIFICATIONS

Coordinate installation of metal fabrications that are anchored to or that receive
other work. Furnish setting drawings, templates, and directions for installing
anchorages, including sleeves, concrete inserts, anchor bolts, and items with
integral anchors, that are to be embedded in concrete or masonry. Deliver such
items to Project site in time for installation.

FIELD CONDITIONS

A.

Field Measurements: Verify actual locations of walls and other
construction contiguous with metal fabrications by field measurements
before fabrication.

PART 2 - PRODUCTS

2.1

2.2

METALS

A.

G.

Metal Surfaces, General: Provide materials with smooth, flat surfaces unless
otherwise indicated. For metal fabrications exposed to view in the completed Work,
provide materials without seam marks, roller marks, rolled trade names, or
blemishes.

Steel Plates and Bars: ASTM A 36/A 36M, ASTM A572/A572M, Grade 50.

W-Shapes: ASTM A992/A992M, ASTM A572/A572M, Grade 50, ASTM
A529/A529M, Grade 50, or ASTM A913/A913M, Grade 50.

Channels, Angles, M and S-Shapes: ASTM A36/A36M.
Steel Tubing: ASTM A 500/A 500M, cold-formed steel tubing.

Steel Pipe: ASTM A 53/A 53M, Standard Weight (Schedule 40) unless otherwise
indicated.

Slotted Channel Framing: Cold-formed metal box channels (struts) complying with
MFMA-4.

FASTENERS

A.

General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for
exterior use and zinc-plated fasteners with coating complying with ASTM B 633 or
ASTM F 1941, Class Fe/zn 5, at exterior walls. Select fasteners for type, grade, and
class required.

Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A; with hex
nuts, ASTM A 563; and, where indicated, flat washers.

Stainless-Steel Bolts and Nuts: Regular hexagon-head annealed stainless-steel
bolts, ASTM F 593; with hex nuts, ASTM F 594; and, where indicated, flat washers;
Alloy Group 1.

Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A
563; and, where indicated, flat washers.
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2.3

2.4

E.

1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item
being fastened is indicated to be galvanized.

Anchors, General: Anchors capable of sustaining, without failure, a load equal to six
times the load imposed when installed in unit masonry and four times the load
imposed when installed in concrete, as determined by testing according to ASTM E
488/E 488M, conducted by a qualified independent testing agency.

MISCELLANEOUS MATERIALS

A.

Anti-Corrosive Shop Primer: Either of following, compatible with finish paints
specified to be used over it; use primer containing pigments that make it easily
distinguishable from zinc-rich primer:

1. Anti-Corrosive Alkyd Primer for Metal: Fast-curing, lead- and chromate-free,
universal modified-alkyd primer complying with MPI#79 and compatible with
topcoat.

2. Rust-Inhibitive, Water-Based Primer: Emulsion type, anticorrosive primer for
mildly corrosive environments that is resistant to flash rusting when applied to
cleaned steel, complying with MPI#107 and compatible with topcoat.

Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-
coated metal and compatible with finish paint systems indicated.

Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint
20 and compatible with paints specified to be used over it.

Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187/D
1187M.

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive,
nongaseous grout complying with ASTM C 1107/C 1107M. Provide grout specifically
recommended by manufacturer for interior and exterior applications.

FABRICATION, GENERAL

A.

Shop Assembly: Preassemble items in the shop to greatest extent possible.
Disassemble units only as necessary for shipping and handling limitations. Use
connections that maintain structural value of joined pieces. Clearly mark units for
reassembly and coordinated installation.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to
a radius of approximately 1/32 inch unless otherwise indicated. Remove sharp or
rough areas on exposed surfaces.

Form bent-metal corners to smallest radius possible without causing grain separation
or otherwise impairing work.

Form exposed work with accurate angles and surfaces and straight edges.

Weld corners and seams continuously to comply with the following:
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2.5

2.6

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended
S0 no roughness shows after finishing.

F. Form exposed connections with hairline joints, flush and smooth, using concealed
fasteners or welds where possible. Where exposed fasteners are required, use
Phillips flat-head (countersunk) fasteners unless otherwise indicated. Locate joints
where least conspicuous.

G. Fabricate seams and other connections that are exposed to weather in a manner to
exclude water. Provide weep holes where water may accumulate.

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish
hardware, screws, and similar items.

I.  Provide for anchorage of type indicated; coordinate with supporting structure. Space
anchoring devices to secure metal fabrications rigidly in place and to support
indicated loads.

J. Where units are indicated to be cast into concrete or built into masonry, equip with
integrally welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch
embedment and 2-inch hook, not less than 8 inches from ends and corners of units
and 24 inches o.c., unless otherwise indicated.

STEEL SUPPORT FRAMING FOR OPERABLE PARTITIONS

A. Fabricate supports from continuous steel beams of sizes recommended by partition
manufacturer with attached bearing plates, anchors, and braces as recommended by
partition manufacturer. Drill or punch bottom flanges of beams to receive patrtition
track hanger rods; locate holes where indicated on operable partition Shop
Drawings.

B. Shop Finish:
1. Anti-corrosive primer.

2. Exception: Primer not required where framing is completely concealed in interior
wall or ceiling construction.

STEEL SUPPORT FRAMING FOR OVERHEAD DOORS
A. Fabricate supports for overhead doors in metal framed partitions walls as follows:

1. Support Posts: 4 inch square by 1/4 inch wall minimum, steel tube post with base
plate and slip joint assembly at top, detailed to support ends of overhead door
units.

05 05 50 — METAL FABRICATIONS
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B.

a. Base Plate: 3/8 inch thick rectangular or square as indicated on Drawings,
Drill baseplates at all 4 corners for 1/2 inch anchor bolts.

b. Slip Joint Assembly: Weldment, as indicated on Drawings, comprised of steel
tube receptor sized to accept post and allow for only vertical movement of
post in receptor. Attach receptor to overhead steel support angles sized to
span between steel joist and beam or other deck support members.

c. Door Support Plates: Steel plates, angle, or other steel unit required to attach
overhead door unit to steel post. Comply with door manufacturer's
recommendations for support plate location and fastening details.

2. Furnish expansion anchors of type required for attachment to concrete floor slab
or deck.

Shop Finish:
1. Anti-corrosive primer.

2. Exception: Primer not required where framing is completely concealed in interior
wall or ceiling construction.

2.7 STEEL SUPPORT FRAMING FOR COUNTERTOPS

A.

Fabricate "L" shaped steel tube weldments from two 24-inch lengths of 2-inch
square, 3/16-inch wall steel tube. Attached tube, end to side, at 90-degree angle;
butt weld joint all around.

1. Provide longer tube leg if indicated on Drawings.

. Shop Finish:

1. Anti-corrosive primer.

2.8 STEEL TUBE SUPPORT FRAMING FOR HALF-HIGH PARTITIONS

A.

Fabricate half-high wall support framing from square steel tubing 3-1/2 by 3-1/2 by
1/4 inch wall-thickness.

1. Cap wall supports with 1/4-inch- thick steel plate.

. Fabricate support framing with 3/8-inch- thick steel baseplates for bolting to concrete

slab. Drill baseplates at all 4 corners for 1/4-inch anchor bolts.

1. Where wall supports are to be anchored to sloping concrete slabs, angle
baseplates for plumb alignment of support tubes.

2. For thru-bolted wall supports, provide backing plate fabricated same as
baseplate.

Shop Finish:
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2.9

2.10

211

1. Anti-corrosive primer.

2. Exception: Primer not required where framing is completely concealed in interior
wall or ceiling construction.

STEEL FRAMING AND SUPPORTS FOR MECHANICAL AND ELECTRICAL
EQUIPMENT / WHERE FRAMING AND SUPPORT NOT SPECIFIED IN OTHER
SECTIONS

A. General:

1. Provide steel framing and supports not specified in other Sections as needed to
complete the Work.

2. Fabricate units from steel shapes, plates, and bars of welded construction unless
otherwise indicated. Fabricate to sizes, shapes, and profiles indicated and as
necessary to receive adjacent construction.

3. Fabricate units from slotted channel framing where indicated.
4. Furnish inserts for units installed after concrete is placed.
B. Shop Finish:
1. For Interior Dry Environment Locations:
a. Anti-corrosive primer.
2. For Exterior and Interior Wet Environment Locations:
a. Galvanized and primed with shop primer for galvanized steel.

C. Exception: Primer not required where framing is completely concealed in interior wall
or ceiling construction.

STEEL ELEVATOR HOIST BEAMS

A. Fabricate units from steel shapes, plates, and bars of welded construction unless
otherwise indicated. Fabricate to sizes, shapes, and profiles indicated and as
necessary to receive elevator.

B. Furnish inserts for units installed after concrete is placed.
C. Shop Finish:
1. Anti-corrosive primer.
STEEL SHAPES FOR SUPPORTING ELEVATOR DOOR SILLS

A. Fabricate units from steel shapes, plates, and bars of welded construction unless
otherwise indicated. Fabricate to sizes, shapes, and profiles indicated and as
necessary to receive elevator door sills.
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212

2.13

2.14

1. Furnish inserts for units installed after concrete is placed.
B. Shop Finish:

1. Anti-corrosive primer.
SHELF ANGLES

A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to
concrete framing. Provide horizontally slotted holes to receive 3/4-inch bolts, spaced
not more than 6 inches from ends and 24 inches o.c., unless otherwise indicated.

1. Provide mitered and welded units at corners.

2. Provide open joints in shelf angles at expansion and control joints. Make open
joint approximately 2 inches larger than expansion or control joint.

B. For cavity walls, provide vertical channel brackets to support angles from backup
masonry and concrete.

C. Shop Finish:
1. Galvanized.

2. Exception: Primer not required where framing is completely concealed in interior
wall or ceiling construction.

D. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles
to cast-in-place concrete.

ELEVATOR PIT SUMP COVERS

A. Fabricate from 3/16-inch plate with four 1-inch- diameter holes for water drainage
and for lifting.

B. Provide steel angle supports as indicated.
C. Shop Finish:

1. Galvanized.
MISCELLANEOUS STEEL TRIM

A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of
profiles shown with continuously welded joints and smooth exposed edges. Miter
corners and use concealed field splices where possible.

B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and
installation with other work.

1. Provide with integrally welded steel strap anchors for embedding in concrete or
masonry construction.
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2.15

2.16

2.17

2.18

C.

Shop Finish:
1. Anti-corrosive primer.

2. Galvanized and primed with shop primer for galvanized steel.

STEEL ANGLE CORNER GUARDS

A.

C.

Unless otherwise indicated, fabricate units from steel angle shapes of profiles shown
with continuously welded joints and smooth exposed edges. Miter corners and use
concealed field splices where possible.

. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and

installation with other work.

1. Provide with integrally welded steel strap anchors for embedding in concrete or
masonry construction.

Shop Finish:

1. Anti-corrosive primer.

STEEL EDGINGS

A.

Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of
profiles shown with continuously welded joints and smooth exposed edges. Miter
corners and use concealed field splices where possible.

Provide cutouts, fittings, and anchorages as nheeded to coordinate assembly and
installation with other work.

1. Provide with integrally welded steel strap anchors for embedding in concrete or
masonry construction.

Shop Finish:

1. Galvanized.

LOOSE BEARING AND LEVELING PLATES

A.

Provide loose bearing and leveling plates for steel items bearing on masonry or
concrete construction. Drill plates to receive anchor bolts and for grouting.

Shop Finish:

1. Galvanized.

LOOSE STEEL LINTELS

05 05 50 — METAL FABRICATIONS
Page 10 of 14
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

2.19

2.20

2.21

A.

B.

Fabricate loose steel lintels from steel angles and shapes of size indicated for
openings and recesses in masonry walls and partitions at locations indicated.
Fabricate in single lengths for each opening unless otherwise indicated. Weld
adjoining members together to form a single unit where indicated.

Shop Finish:

1. Galvanized.

STEEL WELD PLATES AND ANGLES

A.

Provide steel weld plates and angles not specified in other Sections, for items
supported from concrete construction as needed to complete the Work. Provide each
unit with no fewer than two integrally welded steel strap anchors for embedding in
concrete.

Shop Finish:

1. Galvanized.

FINISHES, GENERAL

A.

B.

Finish metal fabrications after assembly.

Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend
into surrounding surface.

STEEL AND IRON FINISHES

A.

Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A
153M for steel and iron hardware and with ASTM A 123/A 123M for other steel and
iron products.

1. Do not quench or apply post galvanizing treatments that might interfere with paint
adhesion.

Preparation for Shop Priming Galvanized Items: After galvanizing, thoroughly clean
items of grease, dirt, oil, flux, and other foreign matter, and treat with metallic
phosphate process.

Shop prime iron and steel items not indicated to be galvanized unless they are to be
embedded in concrete, sprayed-on fireproofing, or masonry, or unless otherwise
indicated.

Preparation for Shop Priming: Prepare surfaces to comply with requirements
indicated below:

1. Items Indicated to Receive Anti-Corrosive Shop Primer: SSPC-SP 3, "Power Tool
Cleaning."

2. Other Items: SSPC-SP 3, "Power Tool Cleaning."
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E.

STANDARD SPECIFICATIONS

Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application
Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop
painting.

PART 3 - EXECUTION

3.1

3.2

INSTALLATION, GENERAL

A.

Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for
installing metal fabrications. Set metal fabrications accurately in location,
alignment, and elevation; with edges and surfaces level, plumb, true, and free of
rack; and measured from established lines and levels.

Fit exposed connections accurately together to form hairline joints. Weld
connections that are not to be left as exposed joints but cannot be shop welded
because of shipping size limitations. Do not weld, cut, or abrade surfaces of
exterior units that have been hot-dip galvanized after fabrication and are for bolted
or screwed field connections.

Field Welding: Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop strength
and corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and
blended so no roughness shows after finishing and contour of welded surface
matches that of adjacent surface.

Fastening to In-Place Construction: Provide anchorage devices and fasteners
where metal fabrications are required to be fastened to in-place construction.
Provide threaded fasteners for use with concrete and masonry inserts, toggle
bolts, through bolts, lag screws, wood screws, and other connectors.

Provide temporary bracing or anchors in formwork for items that are to be built
into concrete, masonry, or similar construction.

INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS

A.

General: Install framing and supports to comply with requirements of items being
supported, including manufacturers' written instructions and requirements
indicated on Shop Drawings.

. Framing for Operable Partitions: Anchor supports securely to, and rigidly brace

from, building structure.

Framing for Overhead Doors: Anchor supports securely to, and rigidly brace from,
building structure.
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3.3

3.4

3.5

3.6

3.7

INSTALLING BEARING AND LEVELING PLATES

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and
roughen to improve bond to surfaces. Clean bottom surface of plates.

B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing
members have been positioned and plumbed, tighten anchor bolts. Do not
remove wedges or shims but, if protruding, cut off flush with edge of bearing plate
before packing with non-shrink grout. Pack grout solidly between bearing
surfaces and plates to ensure that no voids remain.

ADJUSTING AND CLEANING

A. Touchup Painting: Immediately after erection, clean field welds, bolted
connections, and abraded areas. Paint uncoated and abraded areas with the
same material as used for shop painting to comply with SSPC-PA 1 for touching
up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas
and repair galvanizing to comply with ASTM A 780/A 780M.

FIELD QUALITY CONTROL
A. Testing:

1. Conduct non-destructive testing (NDT) of welds to ensure integrity and
compliance with specifications.

2. Perform load tests on installed assemblies as required.
B. Inspection:

1. Perform inspections at various stages of fabrication and installation to
ensure compliance with project specifications and industry standards.

2. Document all test results and inspection findings.

3. Conduct a final inspection with the Architect/Engineer to ensure compliance
with specifications and project requirements.

C. Obtain final approval and acceptance of the installed systems.
CLEANING
A. Remove excess material and debris from the site.

B. Clean the surface of installed metal components to remove dirt, stains, and other
contaminants.

PROTECTION
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UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

A. Protect installed systems from damage during the remainder of construction
activities.

3.8 DOCUMENTATION

A. Submit test reports, fabrication records, and maintenance instructions.
B. Provide final as-built drawings showing the location and details of installed systems.

END OF SECTION
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UTAH TRANSIT AUTHORITY

STANDARD SPECIFICATIONS

SECTION 05 50 01

METAL BOLLARDS

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY

A. Section Includes:

1.
2.
3.
4.

5.

Steel bollards permanently set with anchored base plates.
Steel bollard permanently set in preset sleeves.

Steel bollards permanently set in core-drilled holes.

Steel bollards permanently set in concrete footings.

Steel bollards, removable, and set using preset sleeves.

B. Products furnished, but not installed, under this Section include the following:

1.

Steel pipe sleeves indicated to be cast into concrete or built into unit masonry.

RELATED SECTIONS

01 60 01 — Buy America Requirements

03 30 00 — Cast-in-Place Concrete

05 12 00 — Structural Steel Framing

05 50 00 — Metal Fabrications

REFERENCES

A. Related Documents:

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

B. ASTM:

1. A36/A36M - Standard Specification for Carbon Structural Steel.

2. A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless.

3. A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products.

4. A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod.

05 50 01 — METAL BOLLARDS
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UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

5. F3016 - Standard Specification for Crash-Rated Bollards.
1.4 SUBMITTALS
A. Action Submittals:

1. Shop Drawings: Show fabrication and installation details. Provide Shop Drawings
for the following:

a. Steel bollards permanently set with anchored base plates.
b. Steel bollard permanently set in preset sleeves.

c. Steel bollards permanently set in core-drilled holes.

d. Steel bollards permanently set in concrete footings.

e. Steel bollards, removable, and set using preset sleeves.

f. Steel pipe sleeves indicated to be cast into concrete or built into unit
masonry.

B. Product Data: Manufacturer’s technical data for bollards, finishes, and related
components.

C. Samples: Physical samples of bollard finishes and materials for approval.

D. Test Reports: Certified test reports demonstrating compliance with specified
standards, particularly for crash-rated bollards.

E. Manufacturer’s Instructions: Detailed instructions for the installation, operation, and
maintenance of bollards.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications: Manufacturer must have a minimum of 5 years’
experience producing similar products and be certified to relevant standards.

B. Installer Qualifications: Installer must have a minimum of 3 years’ experience
performing similar work and be licensed as required by local authorities.

1.6 ACCEPTANCE
A. Not Applicable.
1.7 COORDINATION

A. Coordinate installation of metal fabrications that are anchored to or that receive other
work. Furnish setting drawings, templates, and directions for installing anchorages,
including sleeves, concrete inserts, anchor bolts, and items with integral anchors,
that are to be embedded in concrete or masonry. Deliver such items to Project site in
time for installation.
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1.8

STANDARD SPECIFICATIONS

FIELD CONDITIONS

A.

Field Measurements: Verify actual locations of walls and other construction
contiguous with metal fabrications by field measurements before fabrication.

PART 2 - PRODUCTS

2.1

2.2

2.3

METALS

A.

Metal Surfaces, General: Provide materials with smooth, flat surfaces unless
otherwise indicated. For metal fabrications exposed to view in the completed Work,
provide materials without seam marks, roller marks, rolled trade names, or
blemishes.

Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
Steel Tubing: ASTM A 500/A 500M, cold-formed steel tubing.

Steel Pipe: ASTM A 53/A 53M, Standard Weight (Schedule 40) unless otherwise
indicated.

FASTENERS

A.

General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for
exterior use and zinc-plated fasteners with coating complying with ASTM B 633 or
ASTM F 1941, Class Fe/zn 5, at exterior walls. Select fasteners for type, grade, and
class required.

. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A; with hex

nuts, ASTM A 563; and, where indicated, flat washers.

Stainless-Steel Bolts and Nuts: Regular hexagon-head annealed stainless-steel
bolts, ASTM F 593; with hex nuts, ASTM F 594; and, where indicated, flat washers;
Alloy Group 1.

Anchors, General: Anchors capable of sustaining, without failure, a load equal to six
times the load imposed when installed in unit masonry and four times the load
imposed when installed in concrete, as determined by testing according to ASTM E
488/E 488M, conducted by a qualified independent testing agency.

MISCELLANEOUS MATERIALS

A.

Anti-Corrosive Shop Primer: Either of following, compatible with finish paints
specified to be used over it; use primer containing pigments that make it easily
distinguishable from zinc-rich primer:

1. Anti-Corrosive Alkyd Primer for Metal: Fast-curing, lead- and chromate-free,
universal modified-alkyd primer complying with MP1#79 and compatible with
topcoat.

2. Rust-Inhibitive, Water-Based Primer: Emulsion type, anticorrosive primer for
mildly corrosive environments that is resistant to flash rusting when applied to
cleaned steel, complying with MPI#107 and compatible with topcoat.
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24

B.

C.

STANDARD SPECIFICATIONS

Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint
20 and compatible with paints specified to be used over it.

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive,
nongaseous grout complying with ASTM C 1107/C 1107M. Provide grout specifically
recommended by manufacturer for interior and exterior applications.

. Concrete: Comply with requirements in Section 03 30 00 Cast-in-Place Concrete for

normal-weight, air-entrained, concrete with a minimum 28-day compressive strength
of 3000 psi.

FABRICATION, GENERAL

A.

Shop Assembly: Preassemble items in the shop to greatest extent possible.
Disassemble units only as necessary for shipping and handling limitations. Use
connections that maintain structural value of joined pieces. Clearly mark units for
reassembly and coordinated installation.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to
a radius of approximately 1/32 inch unless otherwise indicated. Remove sharp or
rough areas on exposed surfaces.

Form bent-metal corners to smallest radius possible without causing grain separation
or otherwise impairing work.

Form exposed work with accurate angles and surfaces and straight edges.
Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended
S0 no roughness shows after finishing.

Form exposed connections with hairline joints, flush and smooth, using concealed
fasteners or welds where possible. Where exposed fasteners are required, use
Phillips flat-head (countersunk) fasteners unless otherwise indicated. Locate joints
where least conspicuous.

Fabricate seams and other connections that are exposed to weather in a manner to
exclude water. Provide weep holes where water may accumulate.

Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish
hardware, screws, and similar items.

Provide for anchorage of type indicated; coordinate with supporting structure. Space
anchoring devices to secure metal fabrications rigidly in place and to support
indicated loads.
0550 01 — METAL BOLLARDS
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2.5

2.6

2.7

STANDARD SPECIFICATIONS

Where units are indicated to be cast into concrete or built into masonry, equip with
integrally welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch
embedment and 2-inch hook, not less than 8 inches from ends and corners of units
and 24 inches o.c., unless otherwise indicated.

STEEL BOLLARDS PERMANENTLY SET WITH ANCHORED BASE PLATES

A.

Fabricate metal bollards from Schedule 40 steel pipe unless indicated otherwise on
Drawings.

1. Where bollards are indicated to receive controls for door operators, provide
cutouts for controls and holes for wire.

2. Where bollards are indicated to receive light fixtures, provide cutouts for fixtures
and holes for wire.

Unless indicated otherwise on Structural Drawings, fabricate bollards with 1/2 inch
thick steel baseplates for bolting to concrete slab. Drill baseplates at all four corners
for 3/4-inch anchor bolts.

1. Where bollards are to be anchored to sloping concrete slabs, angle baseplates
for plumb alignment of bollards.

Shop Finish:
1. Anti-corrosive primer for interior dry exposures.

2. Galvanized for exterior exposures and interior wet exposures.

STEEL BOLLARDS PERMANENTLY SET IN PRESET SLEEVES

A.

Fabricate metal bollards from Schedule 40 steel pipe unless indicated otherwise on
Drawings.

1. Where bollards are indicated to receive controls for door operators, provide
cutouts for controls and holes for wire.

2. Where bollards are indicated to receive light fixtures, provide cutouts for fixtures
and holes for wire.

Fabricate sleeves for bollard anchorage from steel pipe or tubing with 1/4-inch- thick
steel plate welded to bottom of sleeve. Make sleeves not less than 8 inches deep
and 3/4 inch larger than OD of bollard.

Shop Finish:
1. Anti-corrosive primer for interior dry exposures.

2. Galvanized for exterior exposures and interior wet exposures.

STEEL BOLLARDS PERMANENTLY SET IN CORE-DRILLED HOLES
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A. Fabricate metal bollards from Schedule 40 steel pipe unless indicated otherwise on

Drawings.

1. Where bollards are indicated to receive controls for door operators, provide
cutouts for controls and holes for wire.

2. Where bollards are indicated to receive light fixtures, provide cutouts for fixtures
and holes for wire.

B. Shop Finish:
1. Anti-corrosive primer for interior dry exposures.
2. Galvanized for exterior exposures and interior wet exposures.

2.8 STEEL BOLLARDS, PERMANENTLY SET IN CONCRETE FOOTINGS

A. Fabricate metal bollards from Schedule 40 steel pipe unless indicated otherwise on
Drawings.

1.

Where bollards are indicated to receive controls for door operators, provide
cutouts for controls and holes for wire.

Where bollards are indicated to receive light fixtures, provide cutouts for fixtures
and holes for wire.

B. Shop Finish:

1.

2.

Anti-corrosive primer for interior dry exposures.

Galvanized for exterior exposures and interior wet exposures.

29 STEEL BOLLARDS, REMOVABLE, SET USING PRESET SLEEVES

A. Fabricate metal bollards from Schedule 40 steel pipe unless indicated otherwise on
Drawings.

1.

2.

Cap bollards with 1/4-inch- thick steel plate.

Where bollards are indicated to receive controls for door operators, provide
cutouts for controls and holes for wire.

Where bollards are indicated to receive light fixtures, provide cutouts for fixtures
and holes for wire.

B. Recessed Sleeve: Fabricate sleeves for bollard anchorage from steel pipe or tubing
with 1/4-inch- thick steel plate welded to bottom of sleeve. Make sleeves not less
than 8 inches deep and 3/4 inch larger than OD of bollard.

C. Projecting Sleeve: Fabricate internal sleeves for removable bollards from Schedule
40 steel pipe or 1/4-inch wall-thickness steel tubing with an OD approximately 1/16
inch less than ID of bollards. Match drill sleeve and bollard for 3/4-inch steel machine
bolt.
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UTAH TRANSIT AUTHORITY

D.

STANDARD SPECIFICATIONS

Shop Finish:
1. Anti-corrosive primer for interior dry exposures.

2. Galvanized for exterior exposures and interior wet exposures.

2.10 FINISHES, GENERAL

211

A.

B.

Finish metal fabrications after assembly.

Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend
into surrounding surface.

STEEL AND IRON FINISHES

A.

Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A
153M for steel and iron hardware and with ASTM A 123/A 123M for other steel and
iron products.

1. Do not quench or apply post galvanizing treatments that might interfere with paint
adhesion.

Preparation for Shop Priming Galvanized Items: After galvanizing, thoroughly clean
items of grease, dirt, oil, flux, and other foreign matter, and treat with metallic
phosphate process.

Shop prime iron and steel items not indicated to be galvanized unless they are to be
embedded in concrete, sprayed-on fireproofing, or masonry, or unless otherwise
indicated.

Preparation for Shop Priming: Prepare surfaces to comply with requirements
indicated below:

1. Items Indicated to Receive Anti-Corrosive Shop Primer: SSPC-SP 3, "Power Tool
Cleaning."

2. Other Items: SSPC-SP 3, "Power Tool Cleaning."
Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application

Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop
painting.

PART 3 - EXECUTION

3.1

INSTALLATION, GENERAL

A.

Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for
installing metal fabrications. Set metal fabrications accurately in location, alignment,
and elevation; with edges and surfaces level, plumb, true, and free of rack; and
measured from established lines and levels.
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3.2

3.3

3.4

B.

STANDARD SPECIFICATIONS

Fit exposed connections accurately together to form hairline joints. Weld connections
that are not to be left as exposed joints but cannot be shop welded because of
shipping size limitations. Do not weld, cut, or abrade surfaces of exterior units that
have been hot-dip galvanized after fabrication and are for bolted or screwed field
connections.

Field Welding: Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended
so no roughness shows after finishing and contour of welded surface matches
that of adjacent surface.

Fastening to In-Place Construction: Provide anchorage devices and fasteners where
metal fabrications are required to be fastened to in-place construction. Provide
threaded fasteners for use with concrete and masonry inserts, toggle bolts, through
bolts, lag screws, wood screws, and other connectors.

Provide temporary bracing or anchors in formwork for items that are to be built into
concrete, masonry, or similar construction.

INSTALLING METAL BOLLARDS PERMANENTLY SET USING ANCHORED BASE
PLATES

A.

C.

Fill metal-capped bollards solidly with concrete and allow concrete to cure seven
days before installing.

Anchor bollards to existing construction with expansion anchors. Provide four 3/4-
inch bolts at each bollard unless otherwise indicated.

1. Embed anchor bolts at least 4 inches in concrete.

Fill bollards solidly with concrete, mounding top surface to shed water.

INSTALLING METAL BOLLARDS PERMANENTLY SET USING PRESET SLEEVES

A.

B.

Anchor bollards in concrete with pipe sleeves preset and anchored into concrete. Fill
annular space around bollard solidly with nonshrink grout; mixed and placed to
comply with grout manufacturer's written instructions. Slope grout up approximately
1/8 inch toward bollard.

Fill bollards solidly with concrete, mounding top surface to shed water.

INSTALLING METAL BOLLARDS PERMANENTLY SET IN CORE DRILLED HOLES
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3.5

3.6

3.7

3.8

A.

B.

Anchor bollards in concrete in formed or core-drilled holes not less than 8 inches
deep and 3/4 inch larger than OD of bollard. Fill annular space around bollard solidly
with nonshrink grout; mixed and placed to comply with grout manufacturer's written
instructions. Slope grout up approximately 1/8 inch toward bollard.

Fill bollards solidly with concrete, mounding top surface to shed water.

INSTALLING METAL BOLLARDS PERMANENTLY SET IN CONCRETE FOOTINGS

A.

B.

Anchor bollards in place with concrete footings. Center and align bollards in holes 3
inches above bottom of excavation. Place concrete and vibrate or tamp for
consolidation. Support and brace bollards in position until concrete has cured.

Fill bollards solidly with concrete, mounding top surface to shed water.

INSTALLING METAL BOLLARDS, REMOVABLE, SET USING PRESET SLEEVES

A.

Anchor external sleeves for removable bollards in concrete with pipe sleeves preset
and anchored into concrete.

Place removable bollards into sleeves.

Anchor internal sleeves for removable bollards in concrete by inserting in pipe
sleeves preset into concrete. Fill annular space around internal sleeves solidly with
nonshrink grout; mixed and placed to comply with grout manufacturer's written
instructions. Slope grout up approximately 1/8 inch toward internal sleeve.

Anchor internal sleeves for removable bollards in place with concrete footings.
Center and align sleeves in holes 3 inches above bottom of excavation. Place
concrete and vibrate or tamp for consolidation. Support and brace sleeves in position
until concrete has cured.

Place removable bollards over internal sleeves and secure with 3/4-inchmachine
bolts and nuts. After tightening nuts, drill holes in bolts for inserting padlocks.
OWNER furnishes padlocks.

ADJUSTING AND CLEANING

A.

Touchup Painting: Immediately after erection, clean field welds, bolted connections,
and abraded areas. Paint uncoated and abraded areas with the same material as
used for shop painting to comply with SSPC-PA 1 for touching up shop-painted
surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and
repair galvanizing to comply with ASTM A 780/A 780M.

FIELD QUALITY CONTROL

A.

Testing:
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1. Conduct necessary tests to ensure compliance with crash-rating specifications, if
applicable.

B. Inspection:

1. Perform inspections at various stages of installation to ensure compliance with
project specifications and industry standards.

2. Document all test results and inspection findings.

3. Conduct a final inspection with the Architect/Engineer to ensure compliance with
specifications and project requirements.

C. Obtain final approval and acceptance of the installed bollards.
3.9 CLEANING

A. Remove excess material and debris from the site.

B. Clean the surface of installed bollards to remove dirt, stains, and other contaminants.
3.10 PROTECTION

A. Protect installed bollards from damage during the remainder of construction
activities.

3.11 DOCUMENTATION
A. Submit test reports, installation records, and maintenance instructions.

B. Provide final as-built drawings showing the location and details of installed bollards.

END OF SECTION
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SECTION 05 51 13

CONCRETE FILLED METAL PAN STAIRS
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:
1. Preassembled steel stairs with concrete-filled treads for the following:
a. Stair #1, interior exposure.
b. Stair #2, interior exposure.
1.2 RELATED SECTIONS
01 40 00 - Quality Requirements
01 60 01 — Buy America Requirements
03 30 00 - Cast-in-Place Concrete
05 52 13 — Pipe and Tube Railings
05 50 00 — Metal Fabrication
1.3 REFERENCES
A. Related Documents:

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

B. ASTM
1. A36/A36M - Standard Specification for Carbon Structural Steel.

2. A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products.

3. C94/C94M - Standard Specification for Ready-Mixed Concrete.
C. AWS D1.1/D1.1M - Structural Welding Code — Steel
1.4 SUBMITTALS
A. Action Submittals:

a. Product Data: Manufacturer’s technical data for metal components, finishes,
and related items.
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1.5

1.6

1.7

2. Shop Drawings: Include plans, elevations, sections, details, and attachments to
other work.

3. Delegated-Design Submittal: For stairs and railings, including analysis data
signed and sealed by the qualified professional engineer responsible for their
preparation.

. Informational Submittals:

1. Welding certificates.

C. Manufacturer’s Instructions: Detailed instructions for the installation, operation, and

maintenance of metal pan stairs.

QUALITY ASSURANCE
. Installer Qualifications: Fabricator of products.

B. Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."

2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel."

ACCEPTANCE
A. Not Applicable.
COORDINATION

A. Coordinate installation of anchorages for metal stairs. Furnish setting drawings,

templates, and directions for installing anchorages, including sleeves, concrete
inserts, anchor bolts, and items with integral anchors, that are to be embedded in
concrete or masonry. Deliver such items to Project site in time for installation.

. Coordinate locations of hanger rods and struts with other work so that they do not

encroach on required stair width and are within the fire-resistance-rated stair
enclosure.

PART 2 - PRODUCTS

2.1

PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, as defined in Section

01 40 00 Quality Requirements, to design stairs and railings to the extent not shown
on Structural Drawings.

. Structural Performance of Stairs: Metal stairs shall withstand the effects of gravity

loads and the following loads and stresses within limits and under conditions
indicated:

1. Uniform Load: 100 Ibf/sq. ft.
0551 13 - CONCRETE FILLED METAL PAN STAIRS
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2.2

STANDARD SPECIFICATIONS

2. Concentrated Load: 300 Ibf applied on an area of 4 sqg. in.
3. Uniform and concentrated loads need not be assumed to act concurrently.

4. Stair Framing: Capable of withstanding stresses resulting from railing loads in
addition to loads specified above.

5. Limit deflection of treads, platforms, and framing members to L/360 or 1/4 inch,
whichever is less.

C. Structural Performance of Railings: Railings shall withstand the effects of gravity
loads and the following loads and stresses within limits and under conditions
indicated:

1. Handrails and Top Rails of Guards:

a. Uniform load of 50 Ibf/ft. applied in any direction.

b. Concentrated load of 200 Ibf applied in any direction.

c. Uniform and concentrated loads need not be assumed to act concurrently.
2. Infill of Guards:

a. Concentrated load of 50 Ibf applied horizontally on an area of 1 sq. ft.

b. Infill load and other loads need not be assumed to act concurrently.

D. Seismic Performance of Stairs: Metal stairs shall withstand the effects of earthquake
motions determined according to ASCE/SEI 7.

1. Component Importance Factor: As indicated on Structural Drawings.

METALS

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless
otherwise indicated. For components exposed to view in the completed Work,
provide materials without seam marks, roller marks, rolled trade names, or
blemishes.

B. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

C. Steel Tubing: ASTM A 500 (cold formed) or ASTM A 513.

D. Cast Iron: Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M,
unless otherwise indicated.

E. Uncoated, Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, either commercial

steel, Type B, or structural steel, Grade 25, unless another grade is required by
design loads; exposed.
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F. Uncoated, Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, either commercial steel,
Type B, or structural steel, Grade 30, unless another grade is required by design
loads.

2.3 FASTENERS

A. General: Provide zinc-plated fasteners with coating complying with ASTM B 633 or
ASTM F 1941, Class Fe/zZn 5. Select fasteners for type, grade, and class required.

B. Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A; with hex nuts,
ASTM A 563; and, where indicated, flat washers.

C. Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A
563; and, where indicated, flat washers.

D. Post-Installed Anchors: Torque-controlled expansion anchors capable of sustaining,
without failure, a load equal to six times the load imposed when installed in unit
masonry and four times the load imposed when installed in concrete, as determined
by testing according to ASTM E 488/E 488M, conducted by a qualified independent
testing agency.

1. Material for Interior Locations: Carbon-steel components zinc plated to comply
with ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless otherwise indicated.

24 MISCELLANEOUS MATERIALS

A. Anti-Corrosive Shop Primer: Either of following, compatible with finish paints
specified to be used over it; use primer containing pigments that make it easily
distinguishable from zinc-rich primer:

1. Anti-Corrosive Alkyd Primer for Metal: Fast-curing, lead- and chromate-free,
universal modified-alkyd primer complying with MP1#79 and compatible with
topcoat.

2. Rust-Inhibitive, Water-Based Primer: Emulsion type, anticorrosive primer for
mildly corrosive environments that is resistant to flash rusting when applied to
cleaned steel, complying with MPI#107 and compatible with topcoat.

B. Concrete Materials and Properties: Comply with requirements in Section 03 30 00
"Cast-in-Place Concrete" for normal-weight, air-entrained, ready-mix concrete with a
minimum 28-day compressive strength of 3000 psi unless otherwise indicated.

C. Nonslip-Aggregate Concrete Finish: Factory-packaged abrasive aggregate made
from fused, aluminum-oxide grits or crushed emery; rustproof and nonglazing;
unaffected by freezing, moisture, or cleaning materials.

D. Welded Wire Reinforcement: ASTM A 185/A 185M, 6 by 6 inches, W1.4 by W1.4,
unless otherwise indicated.

25 FABRICATION, GENERAL
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2.6

A.

STANDARD SPECIFICATIONS

Provide complete stair assemblies, including metal framing, hangers, struts, railings,
clips, brackets, bearing plates, and other components necessary to support and
anchor stairs and platforms on supporting structure.

1. Join components by welding unless otherwise indicated.

2. Use connections that maintain structural value of joined pieces.

Preassembled Stairs: Assemble stairs in shop to greatest extent possible.
Disassemble units only as necessary for shipping and handling limitations. Clearly
mark units for reassembly and coordinated installation.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to
a radius of approximately 1/32 inch unless otherwise indicated. Remove sharp or
rough areas on exposed surfaces.

Form bent-metal corners to smallest radius possible without causing grain separation
or otherwise impairing work.

Form exposed work with accurate angles and surfaces and straight edges.
Weld connections to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

Obtain fusion without undercut or overlap.
Remove welding flux immediately.

Weld exposed corners and seams continuously unless otherwise indicated.

o 0 w0 D

At exposed connections, finish exposed welds to comply with NOMMA's
"Voluntary Joint Finish Standards" for Type 3 welds: partially dressed weld with
spatter removed.

Form exposed connections with hairline joints, flush and smooth, using concealed
fasteners where possible. Where exposed fasteners are required, use Phillips flat-
head (countersunk) screws or bolts unless otherwise indicated. Locate joints where
least conspicuous.

STEEL-FRAMED STAIRS

A.

NAAMM Stair Standard: Comply with "Recommended Voluntary Minimum Standards
for Fixed Metal Stairs” in NAAMM AMP 510, "Metal Stairs Manual," Service Class,
unless more stringent requirements are indicated.

. Stair Framing:

1. Fabricate stringers of steel channels unless indicated otherwise on Structural
Drawings.

a. Provide closures for exposed ends of channel stringers.
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2.

Construct platforms of steel channel headers and miscellaneous framing
members as needed to comply with performance requirements unless indicated
otherwise on Structural Drawings.

Weld or bolt stringers to headers; weld or bolt framing members to stringers and
headers.

Where stairs are enclosed by gypsum board shaft-wall assemblies, provide
hanger rods or struts to support landings from floor construction above or below.
Locate hanger rods and struts where they do not encroach on required stair
width and are within the fire-resistance-rated stair enclosure.

Where masonry walls support metal stairs, provide temporary supporting struts
designed for erecting steel stair components before installing masonry.

C. Metal Pan Stairs: Form risers, subtread pans, and subplatforms to configurations
shown from steel sheet of thickness needed to comply with performance
requirements, but not less than 0.067 inch.

1.

2.

Steel Sheet: Uncoated cold -rolled steel sheet unless otherwise indicated.

Attach risers and subtreads to stringers with brackets made of steel angles or
bars. Weld brackets to stringers and attach metal pans to brackets by welding,
riveting, or bolting.

Shape metal pans to include nosing integral with riser.

At CONTRACTOR's option, provide stair assemblies with metal pan subtreads
filled with reinforced concrete during fabrication.

Provide subplatforms of configuration indicated or, if not indicated, the same as
subtreads. Weld subplatforms to platform framing.

2.7 STAIR RAILINGS

A. Comply with applicable requirements in Section 05 52 13 "Pipe and Tube Railings."

1.

Connect posts to stair framing by direct welding unless otherwise indicated.

B. Connect posts to stair framing by direct welding unless otherwise indicated.

2.8 FINISHES

A. Finish metal stairs after assembly.

B. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply
with SSPC-SP 3, "Power Tool Cleaning."

C.

Apply shop primer to uncoated surfaces of metal stair components, except those with
galvanized finishes and those to be embedded in concrete or masonry unless
otherwise indicated. Comply with SSPC-PA 1, "Paint Application Specification No. 1:
Shop, Field, and Maintenance Painting of Steel," for shop painting.
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PART 3 - EXECUTION

3.1 INSTALLING METAL PAN STAIRS

1.

Fastening to In-Place Construction: Provide anchorage devices and fasteners
where necessary for securing metal stairs to in-place construction. Include
threaded fasteners for concrete and masonry inserts, through-bolts, lag bolts,
and other connectors.

Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for
installing metal stairs. Set units accurately in location, alignment, and elevation,
measured from established lines and levels and free of rack.

Install metal stairs by welding stair framing to steel structure or to weld plates
cast into concrete unless otherwise indicated.

Provide temporary bracing or anchors in formwork for items that are to be built
into concrete, masonry, or similar construction.

Fit exposed connections accurately together to form hairline joints. Weld
connections that are not to be left as exposed joints but cannot be shop welded
because of shipping size limitations. Do not weld, cut, or abrade surfaces of
exterior units that have been hot-dip galvanized after fabrication and are for
bolted or screwed field connections.

Field Welding: Comply with requirements for welding in "Fabrication, General"
Article.

Place and finish concrete fill for treads and platforms to comply with Section 03
30 00 "Cast-in-Place Concrete."

3.2 INSTALLING RAILINGS

A. Adjust railing systems before anchoring to ensure matching alignment at abutting
joints. Space posts at spacing indicated or, if not indicated, as required by design
loads. Plumb posts in each direction. Secure posts and rail ends to building
construction as follows:

1.

2.

Anchor posts to steel by welding to steel supporting members.

Anchor handrail ends to concrete and masonry with steel round flanges welded
to rail ends and anchored with post-installed anchors and bolts.

B. Attach handrails to wall with wall brackets. Locate brackets as indicated or, if not
indicated, at spacing required to support structural loads. Secure wall brackets to
building construction as follows:

1.

2.

For concrete and solid masonry anchorage, use drilled-in expansion shields and
hanger or lag bolts.

For hollow masonry anchorage, use toggle bolts.
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3.3

3.4

3.5

3.6

3. For steel-framed partitions, use hanger or lag bolts set into wood backing
between studs. Coordinate with stud installation to locate backing members.

ADJUSTING AND CLEANING

A. Touchup Painting: Immediately after erection, clean field welds, bolted connections,
and abraded areas of shop paint, and paint exposed areas with same material as
used for shop painting to comply with SSPC-PA 1 for touching up shop-painted
surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.
FIELD QUALITY CONTROL
A. Testing:

1. Conduct necessary tests to ensure concrete strength and adhesion to the metal
pans.

B. Inspection:

1. Perform inspections at various stages of installation to ensure compliance with
project specifications and industry standards.

2. Document all test results and inspection findings.

3. Conduct a final inspection with the Architect/Engineer to ensure compliance with
specifications and project requirements.

C. Obtain final approval and acceptance of the installed stairs.
CLEANING
A. Remove excess material and debris from the site.

B. Clean the surface of installed metal components to remove dirt, stains, and other
contaminants.

PROTECTION

A. Protect installed stairs from damage during the remainder of construction activities.
DOCUMENTATION

A. Submit test reports, installation records, and maintenance instructions.

B. Provide final as-built drawings showing the location and details of installed stairs.

END OF SECTION
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SECTION 05 52 13

PIPE AND TUBE RAILINGS
PART 1 - GENERAL
11 SUMMARY
A. Section Includes:

1. This section includes requirements for the design, fabrication, and installation of
pipe and tube railings for various applications, including stairs, ramps, balconies,
and other areas requiring guardrails or handrails.

B. Railing Finishes:
1. Dry Exposures: Anti-corrosive shop primer.

2. Exterior or Wet Exposures: Either zinc-rich primer or hot-dip galvanize at
CONTRACTOR's discretion.

1.2 RELATED SECTIONS
01 40 00 - Quality Requirements
01 60 01 — Buy America Requirements
05 50 00 — Metal Fabrication
1.3 REFERENCES
A. Related Documents:

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

B. ASTM

1. A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless.

2. Al123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings
on Iron and Steel Products.

3. A276 — Standard Specification for Stainless Steel Bars and Shapes.

4. B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded
Bars, Rods, Wire, Profiles, and Tubes.

5. A153/A 153M for hot-dip galvanized hardware.

C. AWS D1.1/D1.1M - Structural Welding Code — Steel
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D. National Association of Architectural Metal Manufacturers (NAAMM) — Metal
Finishes Manual for Architectural and Metal Products

1.4 SUBMITTALS

A. Action Submittals:

1.

10.

11

Product Data: For the following:
a. Grout, anchoring cement, and paint products.

Shop Drawings: Include plans, elevations, sections, details, and attachments to
other work.

Delegated-Design Submittal: For railings, including analysis data signed and
sealed by the qualified professional engineer responsible for their preparation.

Submit calculations, including analysis data signed and sealed by the party
responsible for their preparation.

Samples for Initial Selection: For products involving selection of color, texture,
or design.

Samples for Verification: For each type of exposed finish required.

a. Sections of each distinctly different linear railing member, including
handrails, top rails, posts, and balusters.

b. Assembled Sample of railing system, made from full-size components,
including top rail, post, handrail, and infill. Sample need not be full height.

1) Show method of connecting members at intersections.
Qualification Data: For qualified professional engineer.

Mill Certificates: Sighed by manufacturers of stainless-steel products
certifying that products furnished comply with requirements.

Welding certificates.

Paint Compatibility Certificates: From manufacturers of topcoats applied over
shop primers certifying that shop primers are compatible with topcoats.

. Product Test Reports: Based on evaluation of comprehensive tests performed

by a qualified testing agency, according to ASTM E 894 and ASTM E 935.

15 QUALITY ASSURANCE

A.

Manufacturer Qualifications: Manufacturer must have a minimum of 5 years’
experience producing similar products and be certified to relevant standards.

. Installer Qualifications: Installer must have a minimum of 3 years’ experience

performing similar work and be licensed as required by local authorities.
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1.6

1.7

1.8

C.

STANDARD SPECIFICATIONS

Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel.”

ACCEPTANCE

A.

Not Applicable.

COORDINATION

A.

Coordinate installation of anchorages for railings. Furnish setting drawings, templates,
and directions for installing anchorages, including sleeves, concrete inserts, anchor
bolts, and items with integral anchors, that are to be embedded in concrete or
masonry. Deliver such items to Project site in time for installation.

Schedule installation so wall attachments are made only to completed walls. Do
not support railings temporarily by any means that do not satisfy structural
performance requirements.

TRADE CONTRACTOR QUALITY CONTROL

A.

Source Limitations: Obtain each type of railing from single source from single
manufacturer.

Welding Qualifications: Qualify procedures and personnel according to AWS
D1.1/D1.1M, "Structural Welding Code - Steel."

Welding Qualifications: Qualify procedures and personnel according to the following:
1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."

2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."

3. AWS D1.6, "Structural Welding Code - Stainless Steel."

Standards: comply with the applicable provisions and recommendations of the
following.

1. American Institute of Steel Construction (AISC) "Manual of Steel Construction”.
2. American Iron and Steel Institute (AlISI) "Cold Formed Steel Design Manual".
3. National Association of Architectural Metal Manufacturers (NAAMM):

a. AMP-521 "Pipe Handrails and Railing Systems Manual including Round
Tube.”

Regulatory Requirements: Comply with the requirements of Part 1910 of the
Occupational Safety and Health Standards (OSHA), and the American Disabilities
Act (ADA) as applicable to handrails and the protection of openings.

Provide qualified engineer licensed in the State of Utah for the design of rails.
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1.9 DELIVERY, STORAGE, AND HANDLING

A. Protect mechanical finishes on exposed surfaces from damage by applying a
strippable, temporary protective covering before shipping.

1.10 FIELD CONDITIONS

A. Field Measurements: Verify actual locations of walls and other construction
contiguous with metal fabrications by field measurements before fabrication.

PART 2 - PRODUCTS
2.1 MANUFACTURERS
A. Steel Pipe and Tube Railings:

1. Source Limitations: Obtain each type of railing from single source from single
manufacturer.

2.2 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, as defined in Section
01 40 00 Quality Requirements, to design railings, including attachment to building
construction.

B. Structural Performance: Railings, including attachment to building construction,
shall withstand the effects of gravity loads and the following loads and stresses
within limits and under conditions indicated:

1. Handrails and Top Rails of Guards:
a. Uniform load of 50 Ibf / ft. applied in any direction.
b. Concentrated load of 200 Ibf applied in any direction.
c. Uniform and concentrated loads need not be assumed to act concurrently.
d. Testin accordance to ASTM E935.
2. Infill of Guards:
a. Concentrated load of 50 Ibf applied horizontally on an area of 1 sq. ft.
b. Infill load and other loads need not be assumed to act concurrently.
c. Testin accordance to ASTM E935.

C. Thermal Movements: Allow for thermal movements from ambient and
surface temperature changes.

1. Temperature Change: 120 deg F for ambient; and 180 deg F for surface.
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2.3

24

25

D.

STANDARD SPECIFICATIONS

Control of Corrosion: Prevent galvanic action and other forms of corrosion by
insulating metals and other materials from direct contact with incompatible materials.

METALS, GENERAL

A.

Metal Surfaces, General: Provide materials with smooth surfaces, without
seam marks, roller marks, rolled trade names, stains, discolorations, or
blemishes.

Brackets, Flanges, and Anchors: Cast or formed metal of same type of
material and finish as supported rails unless otherwise indicated.

STEEL AND IRON

A.

B.

Tubing: ASTM A 500 (cold formed) or ASTM A 513.

Pipe: ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight
(Schedule 40), unless another grade and weight are required by structural
loads.

1. Provide galvanized finish for exterior installations and where indicated.

Plates, Shapes, and Bars: ASTM A 36/A 36M.

Cast Iron: Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A
47M, unless otherwise indicated.

Brackets, Flanges, and Anchors:

1. Cast or formed metal of same type of material and finish as supported
rails unless otherwise indicated.

2. Provide brackets with 1-1/2-inch clearance from inside face of handrail to
finished wall surface.

FASTENERS

A.

B.

C.

General: Provide the following:
1. Steel Railings:

a. Hot-Dip Galvanized: Type 304 stainless-steel or hot-dip zinc-coated steel
fasteners complying with ASTM A 153/A 153M or ASTM F 2329 for zinc
coating.

Fasteners for Anchoring Railings to Other Construction: Select fasteners of
type, grade, and class required to produce connections suitable for anchoring
railings to other types of construction indicated and capable of withstanding
design loads.

Fasteners for Interconnecting Railing Components:
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2.6

D.

STANDARD SPECIFICATIONS

1. Provide Phillips flat-head machine screws for exposed fasteners
unless otherwise indicated.

Post-Installed Anchors: Torque-controlled expansion anchors capable of sustaining,
without failure, a load equal to 6 times the load imposed when installed in unit
masonry and 4 times the load imposed when installed in concrete, as determined
by testing according to ASTM E 488/E 488M, conducted by a qualified independent
testing agency.

1. Material for Dry Interior Locations: Carbon-steel components zinc-plated to
comply with ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless
otherwise indicated.

2. Material for Wet Interior and Exterior Locations and Where Stainless Steel Is
Indicated: Alloy Group 1 stainless-steel bolts, ASTM F 593, and nuts, ASTM F
594,

MISCELLANEOUS MATERIALS

A.

Welding Rods and Bare Electrodes: Select according to AWS specifications for
metal alloy welded.

Etching Cleaner for Galvanized Metal: Complying with MPI#25.

Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint
20 and compatible with paints specified to be used over it.

. Anti-Corrosive Shop Primer: Either of the following, compatible with finish

paints specified to be used over it; use primer containing pigments that make
it easily distinguishable from zinc-rich primer.

1. Anti-Corrosive Alkyd Primer for Metal: Fast-curing, lead- and chromate-free,
universal modified-alkyd primer complying with MP1#79 and compatible with
topcoat.

2. Rust-Inhibitive, Water-Base Primer: Emulsion type, anticorrosive primer for
mildly corrosive environments that is resistant to flash rusting when applied
to cleaned steel, complying with MPI#107 and compatible with topcoat.

Zinc-Rich Primer: Either of following, compatible with finish paints specified to
be used over it:

1. Organic Zinc-Rich Primer: Solvent based, one component, anti-corrosive primer
complying with MPI#18.

2. Inorganic Zinc-Rich Primer: Inorganic based, anti-corrosive primer complying
with MPI#19.

3. Epoxy Zinc-Rich Primer: Solvent based, two or three component, epoxy type
complying with MPE#20.
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2.7

F.

G.

STANDARD SPECIFICATIONS

Non-shrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive,
nongaseous grout complying with ASTM C 1107/C 1107M. Provide grout
specifically recommended by manufacturer for interior and exterior applications.

Anchoring Cement: Factory-packaged, non-shrink, nonstaining, hydraulic-
controlled expansion cement formulation for mixing with water at Project site to
create pourable anchoring, patching, and grouting compound.

1. Water-Resistant Product: Provide formulation that is resistant to erosion from
water exposure without needing protection by a sealer or waterproof coating
and that is recommended by manufacturer for exterior use for the following
locations:

a. Exterior locations.

b. Interior locations subject to water spray or immersion.

FABRICATION

A.

General: Fabricate railings to comply with requirements indicated for design,
dimensions, member sizes and spacing, details, finish, and anchorage, but not
less than that required to support structural loads.

Shop assemble railings to greatest extent possible to minimize field splicing and
assembly. Disassemble units only as necessary for shipping and handling
limitations. Clearly mark units for reassembly and coordinated installation. Use
connections that maintain structural value of joined pieces.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges
to a radius of approximately 1/32 inch unless otherwise indicated. Remove sharp
or rough areas on exposed surfaces.

Form work true to line and level with accurate angles and surfaces.

Fabricate connections that are exposed to weather in a manner that excludes
water. Provide weep holes where water may accumulate.

Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and
similar items.

. Welded Connections: Cope components at connections to provide close fit, or use

fittings designed for this purpose. Weld all around at connections, including at
fittings.

1. Use materials and methods that minimize distortion and develop strength
and corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove flux immediately.
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4. At exposed connections, finish exposed surfaces smooth and blended so
no roughness shows after finishing and welded surface matches contours
of adjoining surfaces.

H. Nonwelded Connections: Connect members with concealed mechanical
fasteners and fittings. Fabricate members and fittings to produce flush, smooth,
rigid, hairline joints.

1. Fabricate splice joints for field connection using an epoxy structural adhesive
if this is manufacturer's standard splicing method.

I.  Form Changes in Direction as Follows:
1. As detailed.

J. For changes in direction made by bending, use jigs to produce uniform curvature
for each repetitive configuration required. Maintain cross section of member
throughout entire bend without buckling, twisting, cracking, or otherwise
deforming exposed surfaces of components.

K. Close exposed ends of railing members with prefabricated end fittings.

L. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated.
Close ends of returns unless clearance between end of rail and wall is 1/4 inch or
less.

M. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges,
miscellaneous fittings, and anchors to interconnect railing members to other
work unless otherwise indicated.

1. At brackets and fittings fastened to gypsum board partitions, provide crush-
resistant fillers or other means to transfer loads through wall finishes to structural
supports and prevent bracket or fitting rotation and crushing of substrate.

N. Provide inserts and other anchorage devices for connecting railings to concrete or
masonry work. Fabricate anchorage devices capable of withstanding loads
imposed by railings. Coordinate anchorage devices with supporting structure.

O. For removable railing posts, fabricate slip-fit sockets from steel tube or pipe whose
ID is sized for a close fit with posts; limit movement of post without lateral load,
measured at top, to not more than one-fortieth of post height. Provide socket
covers designed and fabricated to resist being dislodged.

P. For railing posts set in concrete, provide steel sleeves not less than 6 inches (150
mm) long with inside dimensions not less than 1/2 inch (13 mm) greater than
outside dimensions of post, with metal plate forming bottom closure.

Q. For removable railing posts, fabricate slip-fit sockets from steel tube or pipe whose
ID is sized for a close fit with posts; limit movement of post without lateral load,
measured at top, to not more than one-fortieth of post height. Provide socket
covers designed and fabricated to resist being dislodged.
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1. Provide chain with eye, snap hook, and staple across gaps formed by
removable railing sections at locations indicated. Fabricate from same metal as
railing.

R. Toe Boards: Where indicated, provide toe boards at railings around openings and
at edge of open-sided floors and platforms. Fabricate to dimensions and details
indicated.

2.8 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products"
for recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying a
strippable, temporary protective covering before shipping.

C. Appearance of Finished Work: Variations in appearance of abutting or adjacent
pieces are acceptable if they are within one-half of the range of approved Samples.
Noticeable variations in the same piece are not acceptable. Variations in appearance
of other components are acceptable if they are within the range of approved
Samples and are assembled or installed to minimize contrast.

D. Provide exposed fasteners with finish matching appearance, including color and
texture, of railings.

29 STEEL AND IRON FINISHES
A. Galvanized Railings:
1. Hot-dip galvanize steel railings, including hardware, after fabrication.
2. Comply with ASTM A 123/A 123M for hot-dip galvanized railings.
3. Comply with ASTM A 153/A 153M for hot-dip galvanized hardware.

4. Do not quench or apply post galvanizing treatments that might interfere with
paint adhesion.

5. Fill vent and drain holes that are exposed in the finished Work, unless
indicated to remain as weep holes, by plugging with zinc solder and filing off
smooth.

B. For galvanized railings, provide hot-dip galvanized fittings, brackets,
fasteners, sleeves, and other ferrous components.

C. Preparing Galvanized Railings for Shop Priming: After galvanizing, thoroughly
clean railings of grease, dirt, oil, flux, and other foreign matter, and treat with
etching cleaner.

D. For nongalvanized-steel railings, provide nongalvanized ferrous-metal fittings,
brackets, fasteners, and sleeves; however, galvanize anchors to be
embedded in exterior concrete or masonry.

05 52 13 — PIPE AND TUBE RAILINGS
Page 9 of 13
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY

E.

Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to
comply with requirements indicated below:

1. Railings Indicated to Receive Anti-Corrosive Shop Primer: SSPC-SP 3, "Power
Tool Cleaning."

2. Railings Indicated to Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3,
"Commercial Blast Cleaning."

Primer Application: Apply shop primer to prepared surfaces of railings unless
otherwise indicated. Comply with requirements in SSPC-PA 1, "Shop, Field,
and Maintenance Painting of Steel," for shop painting. Primer need not be
applied to surfaces to be embedded in concrete or masonry.

PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

A. Examine plaster and gypsum board assemblies, where reinforced to receive

anchors, to verify that locations of concealed reinforcements are clearly marked
for Installer. Locate reinforcements and mark locations if not already done.

INSTALLATION, GENERAL

A. Fit exposed connections together to form tight, hairline joints.

B.

Perform cutting, drilling, and fitting required for installing railings. Set railings
accurately in location, alignment, and elevation; measured from established lines
and levels and free of rack.

1. Do not weld, cut, or abrade surfaces of railing components that are coated or
finished after fabrication and that are intended for field connection by
mechanical or other means without further cutting or fitting.

2. Set posts plumb within a tolerance of 1/16 inch in 3 feet.

3. Align rails so variations from level for horizontal members and variations from
parallel with rake of steps and ramps for sloping members do not exceed 1/4
inch in 12 feet.

. Control of Corrosion: Prevent galvanic action and other forms of corrosion by

insulating metals and other materials from direct contact with incompatible
materials.

Adjust railings before anchoring to ensure matching alignment at abutting joints.

Fastening to In-Place Construction: Use anchorage devices and fasteners
where necessary for securing railings and for properly transferring loads to in-
place construction.

RAILING CONNECTIONS
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A. Nonwelded Connections: Use mechanical or adhesive joints for permanently
connecting railing components. Seal recessed holes of exposed locking screws
using plastic cement filler colored to match finish of railings.

B. Welded Connections: Use fully welded joints for permanently connecting
railing components. Comply with requirements for welded connections in
"Fabrication" Article whether welding is performed in the shop or in the field.

C. Expansion Joints: Install expansion joints at locations indicated but not farther
apart than required to accommodate thermal movement. Provide slip-joint
internal sleeve extending 2 inches beyond joint on either side, fasten internal
sleeve securely to one side, and locate joint within 6 inches of post.

3.4 ANCHORING POSTS

A. Form or core-drill holes not less than 5 inches deep and 3/4 inch larger than OD of
post for installing posts in concrete. Clean holes of loose material, insert posts, and
fill annular space between post and concrete with non-shrink, nonmetallic grout or
anchoring cement, mixed and placed to comply with anchoring material
manufacturer's written instructions.

1. Steel Railings: Finish anchorage joint as follows:

a. Leave anchorage joint exposed with 1/8-inch buildup, sloped away from
post.

B. Anchor posts to surfaces indicated with oval or rectangular flanges, angle type
flanges, or floor type flanges as required by conditions, connected to posts and to
supporting members as follows:

1. Steel Railings:
a. Attach posts using fittings of type indicated on Drawings.

C. Install removable railing sections, where indicated, in slip-fit metal sockets
cast in concrete.

D. Secure bolted post flanges to building construction as follows:

1. For concrete and solid masonry anchorage, use drilled-in expansion shields
and hanger or lag bolts.

2. For hollow masonry anchorage, use toggle bolts.

3. For Steel-Framed Walls, Parapets and Similar Structures: One or more of the
following as applicable for conditions indicated on Drawings:

a. Use hanger or lag bolts set into wood backing between framing members
(e.g. studs). Coordinate with framing installation to locate backing
members.

b. Use self-tapping screws fastened to steel framing or to concealed steel
reinforcements.
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c. Use toggle bolts installed through flanges of steel framing or through
concealed steel reinforcements.

3.5 ATTACHING RAILINGS

A. Anchor railing ends to walls, partitions, and similar building elements indicated
with round or square flanges by one or more of the following:

1. With flanges bolted or screwed to wall construction and welded to railing ends.
2. With flanges welded to metal substrate and welded to railing ends.

B. Attach railings to wall with midrail wall brackets. Locate brackets as indicated or, if
not indicated, at spacing required to support structural loads. Anchor brackets by
one or more of the following:

1. With brackets bolted or screwed to wall construction and welded to railing.
2. With bracket welded to metal substrate and welded to railing.

C. Secure handrails, wall brackets, and railing end flanges to building construction
as follows:

1. For concrete and solid masonry anchorage, use drilled-in expansion shields
and hanger or lag bolts.

2. For hollow masonry anchorage, use toggle bolts.

3. For steel-framed partitions, walls, parapets and similar construction us one
or more of the following as applicable for conditions indicated on Drawings:

a. Use hanger or lag bolts set into wood backing between framing members
(e.g. studs). Coordinate with framing installation to locate backing
members.

b. Use self-tapping screws fastened to steel framing or to concealed steel
reinforcements.

c. Use toggle bolts installed through flanges of steel framing or through
concealed steel reinforcements.

3.6 ADJUSTING AND CLEANING

A. Touchup Painting: Immediately after erection, clean field welds, bolted
connections, and abraded areas of shop paint, and paint exposed areas with the
same material as used for shop painting to comply with SSPC-PA 1 requirements
for touching up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas,
and repair galvanizing to comply with ASTM A 780/A 780M.

05 52 13 — PIPE AND TUBE RAILINGS
Page 12 of 13
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

3.7 FIELD QUALITY CONTROL
A. Testing:

1. Conduct necessary tests to ensure compliance with specified strength and
stability requirements.

B. Inspection:

1. Perform inspections at various stages of installation to ensure compliance with
project specifications and industry standards.

2. Document all test results and inspection findings.

3. Conduct a final inspection with the Architect/Engineer to ensure compliance with
specifications and project requirements.

C. Ohbtain final approval and acceptance of the installed railings.
3.8 REPAIR

A. Any damage to coatings and linings must be repaired within a specified time period
to avoid potential corrosion and degradation.

B. Manufacturer to provide guidelines on the repair of damaged coatings and the
criteria for replacement vs repair.

C. Repairs to any pipe and tube railings discovered shall be repaired at no cost to the
OWNER.

3.9 CLEANING

A. Remove excess material and debris from the site.

B. Clean the surface of installed railings to remove dirt, stains, and other contaminants.
3.10 PROTECTION

A. Protect finishes of railings from damage during construction period with temporary
protective coverings approved by railing manufacturer. Remove protective coverings
at time of Substantial Completion.

3.11 DOCUMENTATION
A. Submit test reports, installation records, and maintenance instructions.
B. Provide final as-built drawings showing the location and details of installed railings.

END OF SECTION
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SECTION 08 31 13

ACCESS DOORS AND FRAMES
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:
1. Access doors and frames for walls and ceilings.
B. Schedule: Provide access door and frames at following installation locations:
1. Interior Non-Fire-Rated Walls:
a. Equipment Accessed: Piping Shut-Off Valves (See Note 2).
1) Type: Flush Access Doors and Frames with Exposed Flanges.
2) Nominal Size: 12 inches square.
b. Equipment Accessed: Clean-Outs (See Note 2).
1) Type: Flush Access Doors and Frames with Exposed Flanges.
2) Nominal Size: 12 inches square.
2. Interior Fire-Rated Walls (See Note 1):
a. Equipment Accessed: Piping Shut-Off Valves (See Note 2).

1) Type: Flush, Uninsulated, Fire-Rated Access Doors and Frames with
Exposed Flanges.

2) Nominal Size: 12 inches square.

b. Equipment Accessed: Clean-Outs (See Note 2).
1) Type: Flush Access Doors and Frames with Exposed Flanges.
2) Nominal Size: 12 inches square.

3. Interior Non-Fire-Rated Gypsum Board Ceilings:

a. Equipment Accessed: Manual Volume Dampers (See Note 3).
1) Type: Flush Access Doors and Frames with Exposed Flanges.
2) Nominal Size: 18 inches square.

b. Equipment Accessed: VAV Terminal Units (See Note 3).

1) Type: Flush Access Doors and Frames with Exposed Flanges.
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1.2

1.3

STANDARD SPECIFICATIONS

2) Nominal Size: 18 inches square.

Equipment Accessed: Combination Fire/Smoke dampers (See Note 3).
1) Type: Flush Access Doors and Frames with Exposed Flanges.
2) Nominal Size: 18 inches square.

Equipment Accessed: Piping Shut-Off Valves (See Note 2).

1) Type: Flush Access Doors and Frames with Exposed Flanges.
2) Nominal Size: 12 inches square.

Equipment Accessed: Clean-Outs (See Note 2).

1) Type: Flush Access Doors and Frames with Exposed Flanges.
2) Nominal Size: 12 inches square.

Equipment Accessed: Fan Coil Units.

1) Type: Flush Access Doors and Frames with Exposed Flanges.

2) Nominal Size: 24 inches square.

4. Notes:

a.

b.

C.

Note 1: In fire-resistance rated building elements provide access doors
and frames with fire rating not less than that of adjacent construction.

Note 2: Reference Plumbing Drawings.

Note 3. Reference Mechanical HYAC Drawings.

C. Related Requirements:

1. Section 01 60 01 “Buy America Requirements” for special product requirements.

REFERENCES

A. Related Documents

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply
to this Section.

SUBMITTALS

A. Action Submittals

1. Product Data: For each type of product.
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a. Include construction details, fire ratings, materials, individual
components and profiles, and finishes.

2. Product Schedule: Provide complete access door and frame schedule, including
types, locations, sizes, latching or locking provisions, and other data pertinent to
installation.

1.4  QUALITY ASSURANCE
A. Not Applicable.
15 ACCEPTANCE
A. Not Applicable.
PART 2 - PRODUCTS
2.1 PERFORMANCE REQUIREMENTS

A. Fire-Rated Access Doors and Frames: Units complying with NFPA 80 that are
identical to access door and frame assemblies tested for fire-test-response
characteristics according to the following test method and that are listed and labeled
by UL or another testing and inspecting agency acceptable to authorities having
jurisdiction:

B. NFPA 252 or UL 10B for fire-rated access door assemblies installed vertically.
2.2  ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS

A. Source Limitations: Obtain each type of access door and frame from single
source from single manufacturer.

B. Flush Access Doors with Exposed Flanges:

1. Assembly Description: Fabricate door to fit flush to frame. Provide
manufacturer's standard-width exposed flange, proportional to door size.

2. Locations: Wall and ceiling.
3. Door Size: No less than indicated in Schedule above.
4. Uncoated Steel Sheet for Door: Nominal 0.060 inch, 16 gage.
a. Finish: Factory prime.
b. Application: In dry exposures.
5. Metallic-Coated Steel Sheet for Door: Nominal 0.064 inch, 16 gage.
a. Finish: Factory prime.
b. Application: In humid exposures, except shower rooms.
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6. Stainless-Steel Sheet for Door: Nominal 0.062 inch, 16 gage.
a. Finish: No. 4.
b. Application: In shower rooms.
7. Frame Material: Same material, thickness, and finish as door.
8. Hinges: Manufacturer's standard.
9. Hardware:
a. Latch:
1) Cam latch operated by screwdriver.
C. Fire-Rated, Flush Access Doors with Exposed Flanges:

1. Assembly Description: Fabricate door to fit flush to frame, with a core of
mineral-fiber insulation enclosed in sheet metal. Provide self-latching door
with automatic closer and interior latch release. Provide manufacturer's
standard-width exposed flange, proportional to door size.

2. Locations: Wall.

3. Fire-Resistance Rating: Not less than that of adjacent construction.
4. Uncoated Steel Sheet for Door: Nominal 0.036 inch, 20 gage.

a. Finish: Factory prime.

b. Application: In dry exposures.
5. Metallic-Coated Steel Sheet for Door: Nominal 0.040 inch, 20 gage.

a. Finish: Factory prime.

b. Application: In humid exposures, except shower rooms.
6. Stainless-Steel Sheet for Door: Nominal 0.038 inch, 20 gage.

a. Finish: No. 4.

b. Application: In shower rooms.

7. Frame Material: Same material, thickness, and finish as door.

8. Hinges: Manufacturer's standard.
9. Hardware:
a. Latch:

1) Slam latch operated by screwdriver.
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2.3

24

25

STANDARD SPECIFICATIONS

MATERIALS

A. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

B. Steel Sheet: Uncoated or electrolytic zinc coated, ASTM A 879/A 879M, with cold-
rolled steel sheet substrate complying with ASTM A 1008/A 1008M, Commercial
Steel (CS), exposed.

C. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type
B; with minimum G60 or A60 metallic coating.

D. Stainless-Steel Sheet, Strip, Plate, and Flat Bars: ASTM A 666, Type 304.
Remove tool and die marks and stretch lines or blend into finish.

E. Frame Anchors: Same type as door face.

F. Inserts, Bolts, and Anchor Fasteners: Hot-dip galvanized steel according to
ASTM A 153/A 153M or ASTM F 2329.

FABRICATION

A. General: Provide access door and frame assemblies manufactured as integral
units ready for installation.

B. Metal Surfaces: For metal surfaces exposed to view in the completed Work,
provide materials with smooth, flat surfaces without blemishes. Do not use
materials with exposed pitting, seam marks, roller marks, rolled trade names, or
roughness.

C. Doors and Frames: Grind exposed welds smooth and flush with adjacent
surfaces. Furnish attachment devices and fasteners of type required to secure
access doors to types of supports indicated.

1. Provide mounting holes in frames for attachment of units to metal or
wood framing.
2. Provide mounting holes in frame for attachment of masonry anchors.

D. Latching Mechanisms: Furnish number required to hold doors in flush, smooth
plane when closed.

FINISHES

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal
Products" for recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by
applying a strippable, temporary protective covering before shipping.

C. Steel and Metallic-Coated-Steel Finishes:
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1. Factory Prime: Apply manufacturer's standard, fast-curing, lead- and
chromate-free, universal primer immediately after surface preparation
and pretreatment.

D. Stainless-Steel Finishes:

1. Surface Preparation: Remove tool and die marks and stretch lines, or blend
into finish.

2. Directional Satin Finish: No. 4. Grind and polish surfaces to produce uniform
finish, free of cross scratches.

a. Run grain of directional finishes with long dimension of each piece.

b. When polishing is completed, passivate and rinse surfaces. Remove
embedded foreign matter and leave surfaces chemically clean.

PART 3 - EXECUTION
3.1 EXAMINATION

A. Examine substrates for compliance with requirements for installation tolerances
and other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION

A. Comply with manufacturer's written instructions for installing access doors and
frames.

B. Install doors flush with adjacent finish surfaces.
3.3  ADJUSTING
A. Adjust doors and hardware, after installation, for proper operation.

B. Remove and replace doors and frames that are warped, bowed, or
otherwise damaged.

END OF SECTION
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SECTION 08 33 23

OVERHEAD COILING DOORS

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY
A. Section Includes:
1. Service doors, manually operated, including Door 137C.
2. Service doors, motor operated, including Doors 002D, 021B.
B. Related Requirements:
1. Section 01 60 01 “Buy America Requirements” for special product requirements.
2. Section 05 50 00 “Metal Fabrications” for miscellaneous steel supports.
REFERENCES
A. Related Documents:

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply
to this Section.

SUBMITTALS
A. Action Submittals:
1. Product Data: For each type and size of overhead coiling door and accessory.

a. Include construction details, material descriptions, dimensions of
individual components, profiles for slats, and finishes.

b. Include rated capacities, operating characteristics, electrical
characteristics, and furnished accessories.

2. Shop Drawings: For each installation and for special components not
dimensioned or detailed in manufacturer's product data.

a. Include plans, elevations, sections, and mounting details.

b. Include details of equipment assemblies, and indicate dimensions, required
clearances, method of field assembly, components, and location and size of
each field connection.

c. Include points of attachment and their corresponding static and dynamic
loads imposed on structure.

d. Show locations of controls, locking devices, and other accessories.
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1.4

B.

STANDARD SPECIFICATIONS

e. Include diagrams for power, signal, and control wiring.

3. Samples for Verification: For each type of exposed finish on the
following components, in manufacturer's standard sizes:

a. Curtain slats.
Closeout Submittals

1. Maintenance Data: For overhead coiling doors to include in maintenance
manuals.

QUALITY ASSURANCE

A.

Installer Qualifications: An entity that employs installers and supervisors who are
trained and approved by manufacturer for both installation and maintenance of
units required for this Project.

1. Maintenance Proximity: Not more than two hours' normal travel time from
Installer's place of business to Project site.

Source Limitations: Obtain overhead coiling doors from single source from
single manufacturer.

1. Obtain operators and controls from overhead coiling door manufacturer.

Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are
listed and labeled by a qualified testing agency, for fire-protection ratings
indicated, based on testing at as close to neutral pressure as possible
according to NFPA 252 or UL 10B.

1. Oversize Fire-Rated Door Assemblies: For units exceeding sizes of
tested assemblies, provide certification by a qualified testing agency that
doors comply with standard construction requirements for tested and
labeled fire-rated door assemblies except for size.

2. Temperature-Rise Limit: At exit enclosures and exit passageways, provide doors
that have a maximum transmitted temperature end point of not more than 450
deg F (250 deg C) above ambient after 30 minutes of standard fire-test exposure.

3. Smoke Control: In corridors and smoke barriers, provide doors that are listed and
labeled with the letter "S" on the fire-rating label by a qualified testing agency for
smoke- and draft-control based on testing according to UL 1784; with maximum
air-leakage rate of 3.0 cfm/sq. ft. (0.01524 cu. m/s x sqg. m) of door opening at
0.10-inch wg (24.9 Pa) for both ambient and elevated temperature tests.

4. Electrical Components, Devices, and Accessories: Listed and labeled as defined
in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

. Regulatory Requirements: Comply with applicable provisions in the U.S.

Architectural & Transportation Barriers Compliance Board's ADA-ABA
Accessibility Guidelines and ICC A117.1.
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1.5 ACCEPTANCE
A. Not Applicable
PART 2 - PRODUCTS
2.1 MANUFACTURERS, GENERAL

A. Source Limitations: Obtain overhead coiling doors from single source from
single manufacturer.

1. Obtain operators and controls from overhead coiling door manufacturer.
2.2 PERFORMANCE REQUIREMENTS

A. Structural Performance, Exterior Doors: Capable of withstanding the
design wind loads.

1. Testing: According to ASTM E 330.

2. Deflection Limits: Design overhead coiling doors to withstand design
wind load without evidencing permanent deformation or
disengagement of door components.

B. Seismic Performance: Overhead coiling doors shall withstand the effects
of earthquake motions determined according to ASCE/SEI 7.

1. Component Importance Factor: 1.0.
2.3 SERVICE DOORS NON-FIRE RATED, NOT INSULATED, MANUALLY OPERATED
A. Service Door: Overhead coiling door formed with curtain of interlocking metal slats.

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a. C.H.l. Overhead Doors.
b. Clopay Building Products.
c. Raynor.

d. Wayne-Dalton Corp.

B. Operation Cycles: Door components and operators capable of operating for not
less than 10,000. One operation cycle is complete when a door is opened from the
closed position to the fully open position and returned to the closed position.

C. Door Curtain Slats:
1. Slat Material:
08 33 23 — OVERHEAD COILING DOORS
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24

a. Aluminum: ASTM B 209 sheet or ASTM B 221 extrusions, alloy and
temper standard with manufacturer for type of use and finish indicated;
thickness of 0.050 inch; and as required.

2. Profile: Flat.
3. Center-To-Center Height: 1-7/8-inch to 3-1/4-inch.

4. Gasket Seal. Manufacturer's standard continuous gaskets between slats.

. Bottom Bar: Two angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch thick.

1. Fabricate from aluminum extrusions.

2. Finish to match door.

. Curtain Jamb Guides: Aluminum with exposed finish matching curtain slats.

Hood: Match curtain material and finish.
1. Shape: Square.
2. Mounting: As shown on Drawings.
3. Material:
a. Aluminum: 0.040-inch- thick aluminum sheet complying with ASTM B 209,

of alloy and temper recommended by manufacturer and finisher for type of
use and finish indicated.

. Manual Door Operator: Equip door with manual door operator by door manufacturer.

1. Chain-Hoist Operator: Consisting of endless steel hand chain, chain-pocket
wheel and guard, and gear-reduction unit with a maximum 25-Ibf force for
door operation. Include the following:

a. Alloy-steel hand chain with chain holder secured to operator guide.

. Curtain Accessories: Equip door with the following:

1. Astragal for Interior Doors: Equip each door bottom bar with a replaceable,
adjustable, continuous, compressible gasket of flexible vinyl, rubber, or
neoprene as a cushion bumper.

Door Finish:

1. Aluminum, Interior Doors: Clear anodized.

SERVICE DOORS NON-FIRE RATED, NOT INSULATED, MOTOR OPERATED

A. Service Door: Overhead coiling door formed with curtain of interlocking metal slats.
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1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work
include, but are not limited to, the following:

a. Alpine Overhead Doors, Inc.

b. C.H.l. Overhead Doors.

c. Clopay Building Products.

d. Cookson Company.

e. Cornell Iron Works, Inc.

f.  McKeon Rolling Steel Door Company, Inc.

g. Wayne-Dalton Corp.

B. Operation Cycles: Door components and operators capable of operating for not
less than 50,000. One operation cycle is complete when a door is opened from the
closed position to the fully open position and returned to the closed position.

C. Door Curtain Slats:
1. Slat Material:

a. Galvanized Steel at Door 002D: Zinc-coated (galvanized), cold-rolled
structural steel sheet; complying with ASTM A 653/A 653M, with G90 zinc
coating; nominal sheet thickness (coated) of 0.028 inch; and as required.

b. Aluminum at Door 021B: ASTM B 209 sheet or ASTM B 221 extrusions,
alloy and temper standard with manufacturer for type of use and finish
indicated; thickness of 0.050 inch; and as required.

2. Profile: Flat.
3. Center-To-Center Height: 1-7/8-inch to 3-1/4-inch.
D. Bottom Bar: Two angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch thick.
1. Door 002D: Fabricate from hot-dip galvanized steel.
2. Door 021B: Fabricate from aluminum extrusions.
3. Finish to match door.
E. Curtain Jamb Guides: Following material with exposed finish matching curtain slats.
1. At Door 002D: Galvanized steel.
2. At Door 021B: Aluminum.

F. Hood: Match curtain material and finish.
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1.
2.

3.

Shape: Round.
Mounting: As shown on Drawings.
Material:

a. Galvanized Steel at Door 002D: Nominal 0.028-inch- thick, hot-dip
galvanized steel sheet with G90 zinc coating, complying with ASTM A
653/A 653M.

b. Aluminum at Door 021B: 0.040-inch- thick aluminum sheet complying with
ASTM B 209, of alloy and temper recommended by manufacturer and
finisher for type of use and finish indicated.

G. Electric Door Operator:

1.

Usage Classification: Medium duty, up to 12 cycles per hour and up to 50
cycles per day.

a. Operator Location(s): Wall Mounted: Operator is mounted to the inside front
wall on the left or right side of door and connected to door drive shaft with
drive chain and sprockets. Side room is required for this type of mounting.
Wall mounted operator can also be mounted above or below shaft; if above
shaft, headroom is required.

Safety: Listed according to UL 325 by a qualified testing agency for
commercial or industrial use.

Motor: Reversible-type motor with controller (disconnect switch) for motor
exposure indicated:

a. Motor Exposure:
1) Door 002D: Interior, dry.
2) Door 021B: Interior, wet, and humid.
b. Electrical Characteristics: See Electrical Drawings for electrical service.

c. Motor Size: Large enough to start, accelerate, and operate door in either
direction from any position, at a speed not less than 8 in./sec. and not more
than 12 in./sec., without exceeding hameplate ratings or service factor.

Emergency Manual Operation: Chain type.

Obstruction Detection Devices: External entrapment protection consisting of
indicated automatic safety sensor capable of protecting full width of door
opening. For non-fire-rated doors, activation of device immediately stops and
reverses downward door travel.

c. Automatic Photoelectric Sensor: Manufacturer’s standard system designed
to detect an obstruction in door opening without contact between door and
obstruction.
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1) Exposure:
a) Door 002D: Dry.
b) Door 021b: Wet and humid.

6. Control Station(s), Mounting Location(s), and Exposure(s): Three-button
control station in fixed location with momentary-contact push-button controls
labeled "Open" and "Stop" and sustained- or constant-pressure push-button
control labeled "Close."

c. Interior-Mounted Units, Dry Conditions - Door 002D: Full-guarded,
surface-mounted, heavy-duty type, with general-purpose NEMA ICS 6,
Type 1 enclosure. Locate where shown on the Drawings.

d. Interior-Mounted Units, Wet and Humid Conditions - Door 021B: Full-
guarded, standard-duty, surface-mounted, weatherproof type, NEMA ICS 6,
Type 4 enclosure, key operated. Locate where shown on the Drawings.

H. Curtain Accessories: Equip door with the following:

1. Astragal for Interior Doors: Equip each door bottom bar with a replaceable,
adjustable, continuous, compressible gasket of flexible vinyl, rubber, or
neoprene as a cushion bumper.

I.  Door Finish:

1. Aluminum: Baked-enamel or powder-coated finish; color as indicated on
Drawings.

2. Steel: Baked-enamel or powder-coated finish; color as indicated on Drawings.

J. Electrical Components, Devices, and Accessories: Listed and labeled as defined
in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

2.5 DOOR CURTAIN MATERIALS AND CONSTRUCTION

A. Door Curtains: Fabricate overhead coiling-door curtain of interlocking metal slats,
designed to withstand wind loading indicated, in a continuous length for width of
door without splices. Unless otherwise indicated, provide slats of thickness and
mechanical properties recommended by door manufacturer for performance, size,
and type of door indicated.

B. Curtain Jamb Guides: Manufacturer’'s standard angles or channels and angles of
same material and finish as curtain slats unless otherwise indicated, with sufficient
depth and strength to retain curtain, to allow curtain to operate smoothly, and to
withstand loading. Slot bolt holes for guide adjustment. Provide removable stops on
guides to prevent overtravel of curtain.

2.6 HOODS
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2.7

2.8

A.

STANDARD SPECIFICATIONS

General: Form sheet metal hood to entirely enclose coiled curtain and operating
mechanism at opening head. Contour to fit end brackets to which hood is
attached. Roll and reinforce top and bottom edges for stiffness. Form closed
ends for surface-mounted hoods and fascia for any portion of between-jamb
mounting that projects beyond wall face. Equip hood with intermediate support
brackets as required to prevent sagging.

COUNTERBALANCING MECHANISM

A.

General: Counterbalance doors by means of manufacturer's standard
mechanism with an adjustable-tension, steel helical torsion spring mounted
around a steel shaft and contained in a spring barrel connected to top of curtain
with barrel rings. Use grease-sealed bearings or self-lubricating graphite
bearings for rotating members.

Counterbalance Barrel: Fabricate spring barrel of manufacturer's standard hot-
formed, structural-quality, seamless carbon-steel pipe, of sufficient diameter and
wall thickness to support rolled-up curtain without distortion of slats and to limit
barrel deflection to not more than 0.03 in./ft. of span under full load.

Counterbalance Spring: One or more oil-tempered, heat-treated steel helical
torsion springs. Size springs to counterbalance weight of curtain, with uniform
adjustment accessible from outside barrel. Secure ends of springs to barrel and
shaft with cast-steel barrel plugs.

Torsion Rod for Counterbalance Shaft: Fabricate of manufacturer's
standard cold-rolled steel, sized to hold fixed spring ends and carry
torsional load.

Brackets: Manufacturer's standard mounting brackets of either cast iron or
cold-rolled steel plate.

ELECTRIC DOOR OPERATORS

A.

C.

General: Electric door operator assembly of size and capacity recommended and
provided by door manufacturer for door and operation-cycles requirement
specified, with electric motor and factory-prewired motor controls, starter, gear-
reduction unit, solenoid-operated brake, clutch, control stations, control devices,
integral gearing for locking door, and accessories required for proper operation.

1. Comply with NFPA 70.

2. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS
6, with NFPA 70 Class 2 control circuit, maximum 24-V ac or dc.

Usage Classification: Electric operator and components capable of operating for
not less than number of cycles per hour indicated for each door.

Motors: As indicated for each door.

1. Operating Controls, Controllers, Disconnect Switches, Wiring Devices,
and Wiring: Manufacturer's standard unless otherwise indicated.
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2.9

2. Coordinate wiring requirements and electrical characteristics of motors and
other electrical devices with building electrical system and each location where
installed.

. Limit Switches: Equip each motorized door with adjustable switches interlocked

with motor controls and set to automatically stop door at fully opened and fully
closed positions.

. Emergency Manual Operation: Equip each electrically powered door with

capability for emergency manual operation. Design manual mechanism so
required force for door operation does not exceed 30 Ibf.

Emergency Operation Disconnect Device: Equip operator with hand-operated
disconnect mechanism for automatically engaging manual operator and
releasing brake for emergency manual operation while disconnecting motor
without affecting timing of limit switch. Mount mechanism so it is accessible from
floor level. Include interlock device to automatically prevent motor from
operating when emergency operator is engaged.

. Motor Removal: Design operator so motor may be removed without

disturbing limit-switch adjustment and without affecting emergency manual
operation.

GENERAL FINISH REQUIREMENTS

C. Comply with NAAMM/NOMMA's "Metal Finishes Manual for Architectural and Metal

Products (AMP 500-06)" for recommendations for applying and designating finishes.

D. Appearance of Finished Work: Noticeable variations in same piece are not

acceptable. Variations in appearance of adjoining components are acceptable if they
are within the range of approved Samples and are assembled or installed to
minimize contrast.

2.10 ALUMINUM FINISHES

211

A. Clear Anodic Finish, Interior Doors - Door 137C: AAMA 611, AA-M12C22A31,

Class Il, 0.010 mm or thicker.

. Baked-Enamel or Powder-Coat Finish - Door 021B: AAMA 2603. Comply

with coating manufacturer's written instructions for cleaning, conversion
coating, application, and baking.

STEEL AND GALVANIZED-STEEL FINISHES

A. Baked-Enamel or Powder-Coat Finish - Door 002D: Manufacturer's standard baked-

on finish consisting of prime coat and thermosetting topcoat. Comply with coating
manufacturer's written instructions for cleaning, pretreatment, application, and
minimum dry film thickness.

PART 3 - EXECUTION

3.1

EXAMINATION
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A. Examine substrates areas and conditions, with Installer present, for compliance
with requirements for substrate construction and other conditions affecting
performance of the Work.

B. Examine locations of electrical connections.
C. Proceed with installation only after unsatisfactory conditions have been corrected.

D. Accessibility: Install overhead coiling doors, switches, and controls along accessible
routes in compliance with regulatory requirements for accessibility.

E. Smoke-Control Doors: Install according to NFPA 80 and NFPA 105.
F. Power-Operated Doors: Install according to UL 325.
3.2 INSTALLATION
A. Install overhead coiling doors and operating equipment complete with
necessary hardware, anchors, inserts, hangers, and equipment supports;

according to manufacturer's written instructions and as specified.

B. Install overhead coiling doors, hoods, controls, and operators at the mounting
locations indicated for each door.

C. Smoke-Control Doors: Install according to NFPA 80 and NFPA 105.
D. Power-Operated Doors: Install according to UL 325.
3.3 STARTUP SERVICE
A. Engage a factory-authorized service representative to perform startup service.

1. Perform installation and startup checks according to manufacturer's
written instructions.

2. Test and adjust controls and safety devices. Replace damaged and
malfunctioning controls and equipment.

3. Test door closing when activated by detector or alarm-connected
fire release system. Reset door-closing mechanism after
successful test.

3.4 ADJUSTING

A. Adjust hardware and moving parts to function smoothly so that doors operate
easily, free of warp, twist, or distortion.

B. Lubricate bearings and sliding parts as recommended by manufacturer.
C. Adjust seals to provide tight fit around entire perimeter.
3.5 MAINTENANCE SERVICE
08 33 23 — OVERHEAD COILING DOORS
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A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance
service shall include 12 months' full maintenance by skilled employees of coiling-
door Installer. Include quarterly preventive maintenance, repair or replacement of
worn or defective components, lubrication, cleaning, and adjusting as required for
door operation. Parts and supplies shall be manufacturer's authorized
replacement parts and supplies.

1. Perform maintenance, including emergency callback service, during
normal working hours.

3.6 DEMONSTRATION AND TRAINING

A. Engage a factory-authorized service representative to train OWNER's
personnel to operate overhead coiling doors.

B. Engage a factory-authorized service representative to train OWNER's
maintenance personnel to adjust, operate, and maintain overhead coiling
doors.

END OF SECTION
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UTAH TRANSIT AUTHORITY

STANDARD SPECIFICATIONS

SECTION 09 91 13

EXTERIOR PAINTING

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY

A. Section Includes:

1.

8.

Surface preparation and the application of paint systems on the following exterior
substrates.

Concrete.

a. Non-traffic bearing surfaces.
Clay masonry.

Concrete masonry units (CMUS).
Steel and iron.

Galvanized metal.

Wood.

a. Dressed lumber including doors, door and window frames, casings, battens,
and smooth facias.

EXTERIOR PAINTING SCHEDULE

RELATED SECTIONS

Not Applicable

REFERENCES

A. Related Documents:

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

B. ASTM

1. D16 - Standard Terminology for Paint, Related Coatings, Materials, and
Applications.

2. D4442 - Sstandard Test Methods for Direct Moisture Content Measurement of
Wood and Wood-Base Materials.

C. SSPC
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1. SP 1 - Solvent Cleaning.
2. SP 2 —Hand Tool Cleaning.
3. SP 3 - Power Tool Cleaning.
4. SP 6 — Commercial Blast Cleaning.
D. MPI — Master Painters Institute Architectural Painting Specification Manual
1.4 SUBMITTALS
A. Action Submittals:

1. Product Data: For each type of product. Include preparation requirements and
application instructions.

a. Include printout of current “MPI Approved Products List” for each product
category specified, with the proposed product highlighted.

b. Indicate VOC content.

2. Samples for Verification: For each type of paint system and each color and gloss
of topcoat.

a. Submit Samples on rigid backing, 8 inches square.
b. Apply coats on Samples in steps to show each coat required for system.
c. Label each coat of each Sample.
d. Label each Sample for location and application area.

3. Certification that products meet specified standards.

4. Mock-ups as required.

15 QUALITY ASSURANCE

1. Applicator Qualifications: Minimum of 5 years’ experience in applying specified
products and successful completion of at least three projects of similar scope and
complexity.

2. Mock-Ups: Provide a 4x4 foot mock-up of each type of finish on each substrate
for approval before proceeding with the full-scale application.

1.6 ACCEPTANCE
A. Not Applicable.
1.7 DEFINITIONS

A. MPI Gloss Level 1: Not more than five units at 60 degrees and 10 units at 85
degrees, according to ASTM D523.
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B. MPI Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees,
according to ASTM D523.

C. MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85
degrees, according to ASTM D523.

D. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D523.

E. MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D523.

F. MPI Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D523.
1.8 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to the site in the original, unopened packages with manufacturer’s
labels intact.

B. Store materials in a dry, well-ventilated area at a temperature between 50°F (10°C)
and 90°F (32°C).

C. Maintain containers in clean condition, free of foreign materials and residue.
D. Remove rags and waste from storage areas daily.
1.9 FIELD CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air
temperatures are between 50 and 95 deg F.

B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85
percent; at temperatures less than 5 deg F above the dew point; or to damp or wet
surfaces.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

1. PPG Architectural Finishes, Inc.
2. Sherwin-Williams Company (The).
3. Tnemec.

4. Zinsser; Rust-Oleum Corporation.
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B.

Products (As Scheduled): Subject to compliance with requirements, provide products
listed in the Exterior Painting Schedule at end of this Section. Products are listed
(with some exceptions) by MPI number and shall be selected from the “MPI
Approved Products Lists” (see https://www.mpi.net/APL/index.asp). Equivalent
products not included in the “MPI Approved Products Lists” shall be submitted as
substitution requests.

2.2  PAINT, GENERAL

A.

D.

MPI Standards: Unless indicated otherwise, products shall comply with MPI
standards indicated and shall be listed in its “MPI Approved Products Lists,” except if
approved by a substitution request.

Material Compatibility:

1. Materials for use within each paint system shall be compatible with one another
and substrates indicated, under conditions of service and application as
demonstrated by manufacturer, based on testing and field experience.

2. For each coat in a paint system, products shall be recommended in writing by
topcoat manufacturers for use in paint system and on substrate indicated.

VOC Content, General: For field applications, paints and coatings shall comply with
VOC content limits of authorities having jurisdiction.

Colors: As indicated on Drawings Paint Schedule.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

C.

Examine substrates and conditions, with Applicator present, for compliance with
requirements for maximum moisture content and other conditions affecting
performance of the Work.

Maximum Moisture Content of Substrates: When measured with an electronic
moisture meter as follows:

1. Concrete: 12 percent.

2. Clay Masonry: 12 percent.

3. Concrete Masonry Units (CMUSs): 12 percent.
4. Wood: 15 percent.

Verify suitability of substrates, including surface conditions and compatibility, with
existing finishes and primers.

Proceed with coating application only after unsatisfactory conditions have been
corrected.

1. Application of coating indicates acceptance of surfaces and conditions.
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3.2

PREPARATION

A.

Comply with manufacturer’s written instructions and recommendations in “MPI
Architectural Painting Specification Manual” applicable to substrates and paint
systems indicated.

Remove hardware, covers, plates, and similar items already in place that are
removable and are not to be painted. If removal is impractical or impossible because
of size or weight of item, provide surface-applied protection before surface
preparation and painting.

1. After completing painting operations, use workers skilled in the trades involved to
reinstall items that were removed. Remove surface-applied protection.

Clean substrates of substances that could impair bond of paints, including dust, dirt,
oil, grease, and incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers or
apply tie coat as required to produce paint systems indicated.

Concrete Substrates: Remove release agents, curing compounds, efflorescence,
and chalk. Do not paint surfaces if moisture content or alkalinity of surfaces to be
painted exceeds that permitted in manufacturer’s written instructions.

Clay Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if
moisture content or alkalinity of surfaces or mortar joints exceeds that permitted in
manufacturer’s written instructions.

Concrete Masonry Unit (CMU) Substrates: Remove efflorescence and chalk. Do not
paint surfaces if moisture content or alkalinity of surfaces or mortar joints exceeds
that permitted in manufacturer’s written instructions.

Bare Steel Substrates: Remove rust, loose mill scale, and residual coatings if any.
Clean using methods recommended in writing by paint manufacturer but not less
than SSPC-SP 7/NACE No. 4, Brush-Off Blast Cleaning or SSPC-SP 11, Power Tool
Cleaning to Bare Metal.

. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas

where shop paint is abraded. Paint exposed areas with the same material as used
for shop priming to comply with SSPC-PA 1 (Shop, Field, and Maintenance Painting
of Steel) for touching up shop-primed surfaces.

Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet
metal by mechanical methods to produce clean, lightly etched surfaces that promote
adhesion of subsequently applied paints.

Wood Substrates:

1. Scrape and clean knots. Before applying primer, apply coat of knot sealer
recommended in writing by topcoat manufacturer for exterior use in paint system
indicated.
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2.

3.

4.

Sand surfaces that will be exposed to view; remove sanding dust.
Prime edges, ends, faces, undersides, and backsides of wood.

After priming, fill holes and imperfections in the finish surfaces with putty or
plastic wood filler. Sand smooth when dried.

3.3 APPLICATION

A. Apply paints according to manufacturer’s written instructions and recommendations
in “MPI Architectural Painting Specification Manual”.

1.

2.

Use applicators and techniques suited for paint and substrate indicated.

Paint surfaces behind movable items same as similar exposed surfaces. Before
final installation, paint surfaces behind permanently fixed items with prime coat
only.

Paint both sides and edges of exterior doors and entire exposed surface of
exterior door frames.

Paint entire exposed surface of window frames and sashes.

Do not paint over labels of independent testing agencies or equipment name,
identification, performance rating, or nomenclature plates.

Primers specified in painting schedules may be omitted on items that are factory
primed or factory finished if acceptable to topcoat manufacturers.

B. If undercoats or other conditions show through topcoat, apply additional coats until
cured film has a uniform paint finish, color, and appearance.

C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps,
brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut
in sharp lines and color breaks.

D. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and
Electronic Safety and Security Work:

1.

Paint the following work where exposed to view:
a. Equipment, including panelboards and switch gear.
b. Uninsulated metal piping.
¢. Uninsulated plastic piping.
d. Pipe hangers and supports.
e. Metal conduit.
f. Plastic conduit.
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g. Tanks that do not have factory-applied final finishes.

3.4 FIELD QUALITY CONTROL

A.

C.

Dry Film Thickness Testing: OWNER may engage the services of a qualified testing
and inspecting agency to inspect and test paint for dry film thickness.

1. CONTRACTOR shall touch up and restore painted surfaces damaged by testing.

2. If test results show that dry film thickness of applied paint does not comply with
paint manufacturer’s written recommendations, CONTRACTOR shall pay for
testing and apply additional coats as needed to provide dry film thickness that
complies with paint manufacturer’s written recommendations.

. Conduct a final inspection with the Architect/Engineer to ensure compliance with

specifications and project requirements.

Obtain final approval and acceptance of the painted surfaces.

3.5 CLEANING AND PROTECTION

A.

At end of each workday, remove rubbish, empty cans, rags, and other discarded
materials from Project site.

After completing paint application, clean spattered surfaces. Remove spattered
paints by washing, scraping, or other methods. Do not scratch or damage adjacent
finished surfaces.

. Protect work of other trades against damage from paint application. Correct damage

to work of other trades by cleaning, repairing, replacing, and refinishing, as approved
by ENGINEER, and leave in an undamaged condition.

. At completion of construction activities of other trades, touch up and restore

damaged or defaced painted surfaces.

3.6 EXTERIOR PAINTING SCHEDULE

A.

Concrete Substrates, Non-traffic Bearing Surfaces:
1. Water-Based Light Industrial Coating System MPI EXT 3.1C:
a. Prime Coat: Primer, alkali resistant, water based, MPI #3.

b. Intermediate Coat: Light industrial coating, exterior, water based, matching
topcoat. Apply where Premium Grade system is indicated.

c. Topcoat: One of the following matching gloss levels indicated:

1) Light industrial coating, exterior, water based (MPI Gloss Level 3), MPI
#161.

2) Light industrial coating, exterior, water based, semi-gloss (MPI Gloss
Level 5), MPI #163.
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3) Light industrial coating, exterior, water based, gloss (MPI Gloss Level 6),
MPI #164.

B. Clay Masonry Substrates:
1. Water-Based Light Industrial Coating System MP1 EXT 4.1C:
a. Prime Coat: Primer, alkali resistant, water based, MPI #3.

b. Intermediate Coat: Light industrial coating, exterior, water based, matching
topcoat. Apply where Premium Grade system is indicated.

c. Topcoat: One of the following matching gloss levels indicated:

1) Light industrial coating, exterior, water based (MPI Gloss Level 3), MPI
#161.

2) Light industrial coating, exterior, water based, semi-gloss (MPI Gloss
Level 5), MPI #163.

3) Light industrial coating, exterior, water based, gloss (MPI Gloss Level 6),
MPI #164.

C. CMU Substrates:
1. Water-Based Light Industrial Coating System MPI EXT 4.2C:
a. Prime Coat: Block filler, latex, interior/exterior, MPI #4.

b. Intermediate Coat: Light industrial coating, exterior, water based, matching
topcoat. Apply where Premium Grade system is indicated.

c. Topcoat: One of the following matching gloss levels indicated:

1) Light industrial coating, exterior, water based (MPI Gloss Level 3), MPI
#161.

2) Light industrial coating, exterior, water based (MPI Gloss Level 5), MPI
#163.

3) Light industrial coating, exterior, water based (MPI Gloss Level 6), MPI
#164.

D. Steel and Iron Substrates:
1. Water-Based Light Industrial Coating System MPI EXT 5.1B/C/M/N/R:
a. Prime Coat: One of the following:
1) Primer, zinc rich, inorganic, MPI #19 for 5.1B.
2) Primer, alkyd, anti-corrosive for metal, MPI #79 for 5.1C.
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3) Primer, epoxy, water based, anti-corrosive, for metal, MPI #301 for 5.1M.
4) Primer, epoxy, anti-corrosive MPI #101 for 5.1N & 5.1R.
5) Shop primer specified in Section where substrate is specified.

b. Intermediate Coat:

1) For 5.1B: Light industrial coating, exterior, water based, matching topcoat.
Apply where Premium Grade system is indicated.

2) For 5.1C/M/N: Light industrial coating, exterior, water based, matching
topcoat. Application required.

3) For 5.1R: Epoxy, high build, low gloss MPI #108. Application required.
c. Topcoat: One of the following matching gloss levels indicated.

1) Light industrial coating, exterior, water based (MPI Gloss Level 3), MPI
#161.

2) Light industrial coating, exterior, water based, semi-gloss (MPI Gloss
Level 5), MPI #163.

3) Light industrial coating, exterior, water based, gloss (MPI Gloss Level 6),
MPI #164.

E. Galvanized-Metal Substrates:
1. Water-Based Light Industrial Coating System MPI EXT 5.3G/J/K:
a. Prime Coat: One of the following:
1) Primer, galvanized, cementitious, MPI #26 for 5.3G.
2) Primer, galvanized, water based, MPI #134 for 5.3J.
3) Primer, epoxy, anti-corrosive, MPI #101 for 5.3K.
4) Shop primer specified in Section where substrate is specified.

b. Intermediate Coat: Light industrial coating, exterior, water based, matching
topcoat. Apply where Premium Grade system is indicated.

c. Topcoat: One of the following matching gloss levels indicated:

1) Light industrial coating, exterior, water based (MPI Gloss Level 3), MPI
#161.

2) Light industrial coating, exterior, water based, semi-gloss (MPI Gloss
Level 5), MPI #163.
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3) Light industrial coating, exterior, water based, gloss (MPI Gloss Level 6),
MPI #164.

F. Exposed Wood of Dressed Lumber: Includes doors, door and window frames,
casings, battens, and smooth facias:

1. Water-Based Light Industrial Coating System MPI EXT 6.3J:
a. Prime Coat: Primer, alkyd for exterior wood, MPI #5.

b. Intermediate Coat: Light industrial coating, exterior, water based, matching
topcoat. Apply where Premium Grade system is indicated.

c. Topcoat: One of the following matching gloss levels indicated:

1) Light industrial coating, exterior, water based, semi-gloss (MPI Gloss
Level 5), MPI #163.

2) Light industrial coating, exterior, water based, gloss (MPI Gloss Level 6),
MPI #164.

3.7 DOCUMENTATION
A. Submit product data sheets, color charts, and warranties to the Architect/Engineer.
B. Provide maintenance instructions and touch-up procedures for the owner’s use.

END OF SECTION
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SECTION 09 91 23

INTERIOR PAINTING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1.

2.

Surface preparation and the application of paint systems on the following interior
substrates.

a. Concrete.

1) Non-traffic bearing surfaces.
b. Concrete Masonry Units (CMUS).
c. Steel and Iron.
d. Galvanized Metal.
e. Wood.

1) Dressed lumber including trim, architectural woodwork, doors, windows,
and board paneling.

f. Gypsum board.
g. Cotton, canvas, and All Service Jacket (ASJ) insulation coverings.

See INTERIOR PAINTING SCHEDULE at end of Section.

B. Related Requirements:

1.
2.

Section 01 60 01 “Buy America Requirements” for special product requirements.
Section 05 12 00 “Structural Steel Framing” for shop priming structural steel.
Section 05 50 00 “Metal Fabrications” for shop priming metal fabrications.
Section 05 51 13 “Metal Pan Stairs” for shop priming metal pan stairs.

Section 05 51 16 “Metal Floor Plate Stairs” for shop priming metal floor plate
stairs.

Section 05 51 19 “Metal Grating Stairs” for shop priming metal grating stairs.
Section 05 52 13 “Pipe and Tube Railings” for shop priming pipe and tube

railings.
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1.2

1.3

1.4

1.5

1.6

1.7

1.8

RELATED SECTIONS
Not Applicable
REFERENCES

A. Related Documents:

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

SUBMITTALS

A. Not Applicable.
QUALITY ASSURANCE
A. Not Applicable.
ACCEPTANCE

A. Not Applicable.
DEFINITIONS

A. MPI Gloss Level 1 (Flat): Not more than five units at 60 degrees and 10 units at 85
degrees, according to ASTM D523.

B. MPI Gloss Level 2 (Velvet-Like): Not more than 10 units at 60 degrees and 10 to 35
units at 85 degrees, according to ASTM D523.

C. MPI Gloss Level 3 (Eggshell-Like): 10 to 25 units at 60 degrees and 10 to 35 units at
85 degrees, according to ASTM D523.

D. MPI Gloss Level 4 (Satin-Like): 20 to 35 units at 60 degrees and not less than 35
units at 85 degrees, according to ASTM D523.

E. MPI Gloss Level 5 (Semi-Gloss): 35 to 70 units at 60 degrees, according to ASTM
D523.

MPI Gloss Level 6 (Gloss): 70 to 85 units at 60 degrees, according to ASTM D523.

G. MPI Gloss Level 7 (High Gloss): More than 85 units at 60 degrees, according to
ASTM D523.

DELIVERY, STORAGE, AND HANDLING

A. Store materials not in use in tightly covered containers in well-ventilated areas with
ambient temperatures continuously maintained at not less than 45 deg F.

1. Maintain containers in clean condition, free of foreign materials and residue.
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2. Remove rags and waste from storage areas daily.
1.9 FIELD CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air
temperatures are between 50 and 95 deg F.

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less
than 5 deg F above the dew point; or to damp or wet surfaces.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

1. PPG Paints.

2. Sherwin-Williams Company (The).
3. Tnemec.

4. Zinsser; Rust-Oleum Corporation.

B. Products (As Scheduled): Subject to compliance with requirements provide products
listed in the Interior Painting Schedule at the end of this Section. Products are listed
(with some exceptions) by MPI number and shall be selected from the “MPI
Approved Products Lists” (see www.mpi.net/APL/index.asp). Equivalent products not
included in the “MPI Approved Products Lists” shall be submitted as substitution
requests.

2.2  PAINT, GENERAL

A. MPI Standards: Unless indicated otherwise, products shall comply with MPI
standards indicated and shall be listed in its “MPI Approved Products Lists,” except if
approved by a substitution request.

B. Material Compatibility:

1. Materials for use within each paint system shall be compatible with one another
and substrates indicated, under conditions of service and application as
demonstrated by manufacturer, based on testing and field experience.

2. For each coat in a paint system, products shall be recommended in writing by
topcoat manufacturers for use in a paint system and on substrate indicated.

C. VOC Content: For field applications that are inside the weatherproofing system,
paints and coatings shall comply with VOC content limits of authorities having
jurisdiction and the following VOC content limits:
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1.

o & w D

8.
9.

Flat Paints and Coatings: 50 g/L.

Non-Flat Paints and Coatings: 50 g/L.

Dry-Fog Coatings: 150 g/L.

Primers, Sealers, and Undercoaters: 100 g/L.
Rust-Preventive Coatings: 100 g/L.

Zinc-Rich Industrial Maintenance Primers: 100 g/L.
Pretreatment Wash Primers: 420 g/L.

Shellacs, Clear: 730 g/L.

Shellacs, Pigmented: 550 g/L.

D. Colors: As indicated on Drawings Paint Schedule.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

Examine substrates and conditions, with Applicator present, for compliance with
requirements for maximum moisture content and other conditions affecting
performance of the Work.

. Maximum Moisture Content of Substrates: When measured with an electronic

moisture meter as follows:

1.
2.
3.
4.

Concrete: 12 percent.
Concrete Masonry Units (CMUSs): 12 percent.
Wood: 15 percent.

Gypsum Board: 12 percent.

Gypsum Board Substrates: Verify that finishing compound is sanded smooth.

Verify suitability of substrates, including surface conditions and compatibility, with
existing finishes and primers.

Proceed with coating application only after unsatisfactory conditions have been
corrected.

1.

Application of coating indicates acceptance of surfaces and conditions.
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3.2

PREPARATION

A.

Comply with manufacturer’s written instructions and recommendations in “MPI
Architectural Painting Specification Manual” applicable to substrates and paint
systems indicated.

Remove hardware, covers, plates, and similar items already in place that are
removable and are not to be painted. If removal is impractical or impossible because
of size or weight of item, provide surface-applied protection before surface
preparation and painting.

1. After completing painting operations, use workers skilled in the trades involved to
reinstall items that were removed. Remove surface-applied protection if any.

Clean substrates of substances that could impair bond of paints, including dust, dirt,
oil, grease, and incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers or
apply tie coat as required to produce paint systems indicated.

Concrete Substrates: Remove release agents, curing compounds, efflorescence,
and chalk. Do not paint surfaces if moisture content or alkalinity of surfaces to be
painted exceeds that permitted in manufacturer’s written instructions.

Concrete Masonry Unit (CMU) Substrates: Remove efflorescence and chalk. Do not
paint surfaces if moisture content or alkalinity of surfaces or mortar joints exceeds
that permitted in manufacturer’s written instructions.

Bare Steel Substrates: Remove rust, loose mill scale, and residual coatings, if any.
Clean using methods recommended in writing by paint manufacturer but not less
than the following:

1. Substrates Not Subject to Wetting by Condensation, Dampness, or Humidity:
SSPC-SP 2, Hand Tool Cleaning or SSPC-SP 3, Power Tool Cleaning as
required to achieve a clean surface.

2. Substrates Subject to Wetting by Condensation, Dampness, or Humidity: SSPC-
SP 7/NACE No. 4, Brush-Off Blast Cleaning or SSPC-PC 11, Power Tool
Cleaning to Bare Metal.

Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas
where shop paint is abraded. Paint exposed areas with the same material as used
for shop priming to comply with SSPC-PA 1 (Shop, Field, and Maintenance Painting
of Steel) for touching up shop-primed surfaces.

. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet

metal by mechanical methods to produce clean, lightly etched surfaces that promote
adhesion of subsequently applied paints.

Wood Substrates:
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1.
2.
3.
4.

Scrape and clean knots, and apply coat of knot sealer before applying primer.
Sand surfaces that will be exposed to view, and dust off.
Prime edges, ends, faces, undersides, and backsides of wood.

After priming, fill holes and imperfections in the finish surfaces with putty or
plastic wood filler. Sand smooth when dried.

J. Cotton, Canvas, or All Service Jacket (ASJ) Insulation Covering Substrates: Remove
dust, dirt, and other foreign material that might impair bond of paints to substrates.

3.3 APPLICATION

A. Apply paints according to manufacturer’s written instructions and to
recommendations in “MPI Manual.”

C.

1.

2.

Use applicators and techniques suited for paint and substrate indicated.

Paint surfaces behind movable equipment and furniture the same as similar
exposed surfaces. Before final installation, paint surfaces behind permanently
fixed equipment or furniture with prime coat only.

Paint front and backsides of access panels, removable or hinged covers, and
similar hinged items to match exposed surfaces.

Do not paint over labels of independent testing agencies or equipment name,
identification, performance rating, or nomenclature plates.

Primers specified in painting schedules may be omitted on items that are factory
primed or factory finished if acceptable to topcoat manufacturers.

If undercoats or other conditions show through topcoat, apply additional coats until
cured film has a uniform paint finish, color, and appearance.

Apply paints to produce surface films without cloudiness, spotting, holidays, laps,
brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut
in sharp lines and colorbreaks.

. Painting Fire Suppression, plumbing, HVAC, Electrical, Communication, and

Electronic Safety and Security Work:

1. Occupied Spaces: Paint the following work where exposed:

a. Equipment, including panelboards.
b. Uninsulated metal piping.
c. Uninsulated plastic piping.

d. Pipe hangers and supports.
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e. Metal conduit.
f. Plastic conduit.

g. Duct, equipment, and pipe insulation having cotton or canvas insulation
covering or other paintable jacket material.

h. Other items as directed by ENGINEER.

2. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets
and outlets that are visible from occupied spaces.

3.4 FIELD QUALITY CONTROL

A. Dry Film Thickness Testing: OWNER may engage the services of a qualified testing
and inspecting agency to inspect and test paint for dry film thickness.

1. CONTRACTOR shall touch up and restore painted surfaces damaged by testing.

2. If test results show that dry film thickness of applied paint does not comply with
paint manufacturer’s written recommendations, CONTRACTOR shall pay for
testing and apply additional as needed to provide dry film thickness that complies
with paint manufacturer’s written recommendations.

3.5 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded
materials from Project site.

B. After completing paint application, clean spattered surfaces. Remove spattered
paints by washing, scraping, or other methods. Do not scratch or damage adjacent
finished surfaces.

C. Protect work of other trades against damage from paint application. Correct damage
to work of other trades by cleaning, repairing, replacing, and refinishing, as approved
by ENGINEER, and leave in an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore
damaged or defaces painted surfaces.

3.6 INTERIOR PAINTING SCHEDULE
A. Concrete Substrates, Non-traffic Surfaces.
1. High-Performance Architectural Latex System MPI INT 3.1C:
a. Prime Coat: Primer, alkali resistant, water based, MPI #3.

b. Intermediate Coat: Latex, interior, high performance architectural, matching
topcoat. Apply where Premium Grade system is indicated.

c. Topcoat: One of the following matching gloss levels indicated.
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1) Latex, interior, high performance architectural (MPI Gloss Level 2), MPI
#138.

2) Latex, interior, high performance architectural (MPI Gloss Level 3), MPI
#139.

3) Latex, interior, high performance architectural (MPI Gloss Level 4), MPI
#140.

4) Latex, interior, high performance architectural, semi-gloss (MPI Gloss
Level 5), MPI #141.

B. CMU Substrates.
1. High-Performance Architectural Latex System MPI INT 4.2D/P:
a. Primer/Block Filler: One of the following:
1) Block filler, latex, interior/exterior, MPI #4 for 4.2D.
2) Primer, alkali resistant, water based, MPI #3 for 4.2P.

b. Intermediate Coat: Latex, interior, high performance architectural, matching
topcoat. Apply where Premium Grade system is indicated.

c. Topcoat: One of the following matching gloss levels indicated.

1) Latex, interior, high performance architectural (MPI Gloss Level 2), MPI
#138.

2) Latex, interior, high performance architectural (MPI Gloss Level 3), MPI
#139.

3) Latex, interior, high performance architectural (MPI Gloss Level 4), MPI
#140.

4) Latex, interior, high performance architectural, semi-gloss (MPI Gloss
Level 5), MPI #141.

C. Steel Substrates.
1. High-Performance Architectural Latex System MPI INT 5.1R/RR:
a. Prime Coat: One of the following:
1) Alkyd, quick dry, for metal, MPI #76 for 5.1R.
2) Alkyd, anti-corrosive, for metal, MPI #79 for 5.1RR.

3) Shop primer specified in Section where substrate is specified.
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b. Intermediate Coat: Latex, interior, high performance architectural, matching
topcoat. Apply where Premium Grade system is indicated.

c. Topcoat: One of the following matching gloss levels indicated.

1)

2)

3)

4)

Latex, interior, high performance architectural (MPI Gloss Level 2), MPI
#138.

Latex, interior, high performance architectural (MPI Gloss Level 3), MPI
#139.

Latex, interior, high performance architectural (MPI Gloss Level 4), MPI
#140.

Latex, interior, high performance architectural, semi-gloss (MPI Gloss
Level 5), MPI #141.

2. Water-Based Dry-Fall System MPI INT 5.1C/CC/Z:

a. Prime Coat: One of the following:

1)
2)
3)
4)

Alkyd, quick dry, for metal, MPI #76 for 5.1C.
Alkyd, anti-corrosive, for metal, MPI #79 for 5.1CC.
Quick dry, for shop application, MPI #275 for 5.1Z.

Shop primer specified in Section where substrate is specified.

b. Topcoat: One of the following matching gloss levels indicated:

1)
2)

3)

4)

5)
6)

Dry fall, latex, flat, MPI #118.

Dry fall, water based, for galvanized steel, flat (MPI Gloss Level 1), MPI
#133.

Dry fall, latex (MPI Gloss Level 3), MPI #155.

Dry fall, water based, for galvanized steel, (MPI Gloss Level 3), MPI
#131.

Dry fall, latex (MPI Gloss Level 5), MPI1 #226.

Dry fall, water based, for galvanized steel, (MPI Gloss Level 5), MPI
#158.

D. Galvanized-Metal Substrates.

1. High-Performance Architectural Latex System MPI INT 5.3M:

a. Prime-Coat: One of the following:
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1) Primer, galvanized, water based, MPI #134.
2) Shop primer specified in Section where substrate is specified.

Intermediate Coat: Latex, interior, high performance architectural, matching
topcoat. Apply where Premium Grade system is indicated.

Topcoat: One of the following gloss levels indicated:

1) Latex, interior, high performance architectural (MPI Gloss Level 2), MPI
#138.

2) Latex, interior, high performance architectural (MPI Gloss Level 3), MPI
#139.

3) Latex, interior, high performance architectural (MPI Gloss Level 4), MPI
#140.

4) Latex, interior, high performance architectural, semi-gloss (MPI Gloss
Level 5), MPI #141.

2. Water-Based Dry-Fall System MPI INT 5.3H:

a.

b.

Prime Coat: One of the following:

1) Dry fall, water based, for galvanized steel, matching topcoat.
2) Shop primer specified in Section where substrate is specified.
Topcoat: One of the following matching gloss levels indicated:

1) Dry fall, water based, for galvanized steel, flat (MPI Gloss Level 1), MPI
#133.

2) Dry fall, water based, for galvanized steel (MPI Gloss Level 3), MPI #131.

3) Dry fall, water based, for galvanized steel, semi-gloss (MPI Gloss level 5),
MPI #158.

E. Exposed Wood of Dressed Lumber. Includes trim, architectural woodwork, doors,
windows, and board paneling.

1. High-Performance Architectural Latex System MPI INT 6.3A:

a.

b.

Prime Coat: Primer, latex, for interior wood, MPI #39.

Intermediate Coat: Latex, interior, high performance architectural, matching
topcoat. Apply where Premium Grade system is indicated.

Topcoat: One of the following matching gloss levels indicated:
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1) Latex, interior, high performance architectural (MPI Gloss Level 2), MPI
#138.

2) Latex, interior, high performance architectural (MPI Gloss Level 3), MPI
#139.

3) Latex, interior, high performance architectural (MPI Gloss Level 4), MPI
#140.

4) Latex, interior, high performance architectural, semi-gloss (MPI Gloss
Level 5), MPI #141.

F. Gypsum Board Substrates.
1. Latex System MPI INT 9.2A:
a. Prime Coat: One of the following:

1) Primer sealer, latex, interior, MPI #50. Apply where Premium Grade
system is indicated.

2) Latex, interior, matching topcoat.

b. Intermediate Coat: Latex, interior, matching topcoat. Apply where Premium
Grade system is indicated.

c. Topcoat: One of the following matching gloss levels indicated:
1) Latex, interior, flat (MPI Gloss Level 1), MPI #53.
2) Latex, interior (MPI Gloss Level 2), MPI #44.
3) Latex, interior (MPI Gloss Level 3), MPI #52.
4) Latex, interior (MPI Gloss Level 4), MPI #43.
5) Latex, interior, semi-gloss (MPI Gloss Level 5), MPI #54.

6) Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65
units at 60 degrees), MPI #114.

2. High-Performance Architectural Latex System MPI INT 9.2B:
a. Prime Coat: Primer sealer, latex, interior, MPI #50.

b. Intermediate Coat: Latex, interior, high performance architectural, matching
topcoat. Apply where Premium Grade system is indicated.

c. Topcoat: One of the following matching gloss levels indicated.

1) Latex, interior, high performance architectural (MPI Gloss Level 2), MPI
#138.

09 91 23 — INTERIOR PAINTINGS
Page 11 of 13
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

2) Latex, interior, high performance architectural (MPI Gloss Level 3), MPI
#139.

3) Latex, interior, high performance architectural (MPI Gloss Level 4), MPI
#140.

4) Latex, interior, high performance architectural, semi-gloss (MPI Gloss
Level 5), MPI #141.

3. Wallcovering Primer: Mildew resistant formulation suitable for use with
wallcovering and adhesive types furnished for Project. Tint to match background
color of wallcovering:

a. Available products include, but are not limited to, the following:
1) Zinsser; Shieldz Universal Wallcovering Primer; 1 coat minimum.
2) Zinsser; Shieldz Clear Wall Size; 2 coats minimum.

G. Cotton, Canvas, and All Service Jacket (ASJ) Insulation Coverings. Includes pipe
and duct coverings.

1. Latex System MPIINT 10.1A:
a. Prime Coat: One of the following:

1) Latex, interior, matching topcoat, except use following primer where
Premium Grade system is indicated.

2) Primer sealer, latex, interior, MPI #50.

b. Intermediate Coat: Latex, interior, matching topcoat. Apply where Premium
Grade system is indicated.

c. Topcoat: One of the following matching gloss levels indicated:
1) Latex, interior, flat (MPI Gloss Level 1), MPI #53.
2) Latex, interior (MPI Gloss Level 2), MPI #44.
3) Latex, interior (MPI Gloss Level 3), MPI #52.
4) Latex, interior (MPI Gloss Level 4), MPI #43.
5) Latex, interior, semi-gloss (MPI Gloss Level 5), MPI #54.

6) Latex, interior, gloss (MPI Gloss Level 6, except minimum gloss of 65
units at 60 degrees), MPI #114.

3.7 DOCUMENTATION
A. Submit product data sheets, color charts, and warranties to the Architect/Engineer.

09 91 23 — INTERIOR PAINTINGS
Page 12 of 13
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

B. Provide maintenance instructions and touch-up procedures for the owner’s use.

END OF SECTION
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UTAH TRANSIT AUTHORITY

STANDARD SPECIFICATIONS

SECTION 09 96 53.13

ELASTOMERIC POLYUREA COATINGS

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY

A. Section Includes:

1.

Surface preparation and application of polyurea elastomeric coatings, including
primers, to the following interior substrates:

a. Concrete.
b. Concrete Unit Masonry.
c. Steel.

d. Substrates indicated on Drawings.

B. Section applies to the following:

1.

2.

Vehicle wash bay walls and vertical surfaces.

Vehicle wash bay floors and traffic bearing horizontal surfaces.

RELATED SECTIONS

Not Applicable

REFERENCES

A. ASTM — American Saociety for Testing and Materials.

1.

ASTM C811 Standard Practice for Surface Preparation of Concrete for
Application of Chemical-Resistant Resin Monolithic Surfacings.

ASTM D412 Standard Test Methods for Vulcanized Rubber and Thermoplastic
Elastomers-Tension.

ASTM D624 Standard Test Method for Tear Strength of Conventional Vulcanized
Rubber and Thermoplastic Elastomers.

ASTM D638 Standard Test Method for Tensile Properties of Plastics.
ASTM D2240 Standard Test Method Rubber Property-Durometer Hardness.

ASTM D4060 Standard Test Method for Abrasion Resistance of Organic
Coatings by the Taber Abraser.

ASTM D4263 Standard Test Method for Indicating Moisture in Concrete by the
Plastic Sheet Method.
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8. ASTM E84 Standard Test Method for Surface Burning Characteristics of Building
Materials.

9. ASTM F1869 Standard Test Method for Measuring Moisture Vapor Emission rate
of Concrete Subfloor using Anhydrous Calcium Chloride.

10. ASTM F2170 Standard Test Method for Determining Relative Humidity in
Concrete Floor Slabs Using in situ Probes.

B. Related Documents:

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

1.4 SUBMITTALS
A. Action Submittals:

1. Product Data: For each type of product. Include manufacturer’s technical data,
application instructions, and recommendations for each elastomeric polyurea
coating component required, including primers.

2. Samples for Selection: For each type of exposed finish required, from
manufacturer’s standard color charts.

3. Samples for Verification: For each type of elastomeric polyurea coating indicated
and in each color.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: An authorized representative who is trained and approved by
coating manufacturer.

1. Engage an installer who is certified in writing by coating manufacturer as
qualified to apply coating systems indicated.

1.6 ACCEPTANCE

A. Not Applicable.
1.7 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.
1.8 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in original packages and containers, with seals unbroken, bearing
manufacturer’s labels indicating brand name and directions for storage and mixing
with other components.

1.9 FIELD CONDITIONS
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A.

Environmental Limitations: Comply with coating manufacturer’s written instructions
for substrate temperature, ambient temperature, moisture, ventilation, and other
conditions affecting coating application.

Lighting: Provide permanent lighting or, if permanent lighting is not in place, simulate
permanent lighting conditions during coating application.

Close spaces to traffic during coating application and for 24 hours after application
unless manufacturer recommends a longer period.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.

Source Limitations: Obtain resinous coating materials, including primers, resins, and
hardening agents, from single source from single manufacturer.

Products: Subject to compliance with requirements, provide one of the following:
1. Rhino Linings Industrial; Rhino eXtreme 11-50 FR.

2. SPI Specialty Products Inc.; Polyshield HT 100F or Polyshield HT 100F.

3. VersaFlex Inc.; FSS 50DM FR.

4. Orequal.

2.2 MATERIALS

A.

Elastomeric Polyurea Coating: Abrasion-, impact-, and chemical-resistant, and 100
percent solids polyurea resin-based monolithic coating designed to produce a
seamless wall, floor, or ceiling surface for the applications indicated.

1. Only two component coatings mixed using 1 part isocyanate and 1 part resin will
be accepted.

Performance Requirements:

1. VOC Content: For field applications that are inside the weatherproofing system,
coatings shall comply with VOC content limits of authorities having jurisdiction
and the following VOC content limits:

a. Flat Paints and Coatings: 50 g/L.
b. Non-flat Paints and Coatings: 50 g/L.
c. Primers, Sealers, and Undercoaters: 100 g/L.
d. Floor Coatings: 50 g/L.
2. Service Temperature: Coating shall maintain specified physical properties from

minus 40 deg F to plus 250 deg F.
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3.

Flammability: Class 1 with flame spread of 25 or less and smoke developed of
450 or less according to ASTM E84.

C. System Characteristics:

1.

2.

3.

Color: As selected by ENGINEER from manufacturer’s full range of standard
colors.

Wearing Surface: Orange-peel texture.

Overall System Thickness: Minimum 1/16 inch.

D. System Physical Properties: Provide coating system with the following minimum
physical property requirements when tested according to test methods indicated:

1.

Hardness: Not less than 35 Shore D according to ASTM D2240 as tested using
coating thickness not less than 1/32 inch.

Tensile Strength: Either of the following:
a. Not less than 2200 psi per ASTM D412 as tested using 1/8 inch thick coating.

b. Not less than 2000 psi per ASTM D638 as tested using coating thickness not
less than 1/32 inch and not greater than 1/16 inch.

Elongation:

a. Not less than 200 percent per ASTM D412 as tested using 1/8 inch thick
coating.

b. Not less than 200 percent per ASTM D638 as tested using coating thickness
not less than 1/32 inch and not greater than 1/16 inch.

Tear Resistance per ASTM D624:
a. Not less than 600 Ib./lin. in. as tested using 1/8 inch thick coating.

b. Not less than 300 Ib./lin. in. as tested using coating thickness not less than
1/32 inch and not greater than 1/16 inch.

Tabor Abrasion per ASTM D4060, 1000 g at 1000 Cycles: Either of the following:
a. Not greater than 250 mg weight loss using H-18 wheel.

b. Not greater than 11 mg weight loss using CS-17 wheel.

E. Primer: Coating manufacturer’s recommended, factory-formulated, alkali-resistant
primer compatible with substrate and other materials indicated.

1.

Formulation: Epoxy or modified urethane.
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F. Material Compatibility: Materials for use within coating system shall be compatible
with one another and substrates indicated, under conditions of service and
application as demonstrated by manufacturer, based on testing and field experience.

PART 3 - EXECUTION
3.1 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with
manufacturer’s requirements for maximum moisture content, alkalinity, and other
conditions affecting performance of work.

B. Concrete and Masonry Surfaces:

1. Begin coating only when moisture content of substrate is 12 percent or less when
measured with an electronic moisture meter.

2. Begin coating no sooner than 28 days after substrate is constructed and is
visually dry on both sides.

3. Verify that substrate is within the range of alkalinity recommended by
manufacturer.

4. Prepare concrete floor surfaces as specified under Part 3 Article “Preparation.”

C. Verify suitability of substrates, including surface conditions and compatibility with
existing finishes and primers.

D. Begin coating application only after unsatisfactory conditions have been corrected
and surfaces are dry.

3.2 PREPARATION

A. Comply with manufacturer’s written instructions applicable to substrates and coating
systems indicated.

B. Remove hardware and hardware accessories, plates, machined surfaces, light
fixtures, and similar items already installed that are not to be coated. If removal is
impractical or impossible because of size or weight of item, provide surface-applied
protection before surface preparation and coating.

1. After completing coating operations, use workers skilled in the trades involved to
reinstall items that were removed. Remove surface-applied protection if any.

C. Clean substrates of substances that could impair bond of coatings, including dirt, oil,
grease, curing compounds, form release agents, and incompatible paints and
encapsulants. Do not coat surfaces if moisture content or alkalinity of surfaces to be
coated exceeds that permitted in manufacturer’s written instructions.

1. Remove incompatible primers and reprime substrate with compatible primers as
required to produce coating systems indicated.
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2. Perform cleaning and coating application so dust and other contaminants from
cleaning process will not fall on wet, newly coated surfaces.

D. Concrete Floor Substrates: Provide sound concrete floor surfaces free of laitance,
glaze, efflorescence, curing compounds, form-release agents, dust, dirt, grease, oll,
and other contaminants incompatible with floor coating.

1. Roughen concrete floor substrates as follows:

a.

Shot-blast surfaces with an apparatus that abrades the concrete surface,
contains the dispensed shot within the apparatus, and recirculates the shot
by vacuum pickup.

Comply with ASTM C811 requirements unless manufacturer’s written
instructions are more stringent.

2. Repair damaged and deteriorated concrete according to coating manufacturer’s
written instructions.

3. Verify that concrete substrates are dry and moisture-vapor emissions are within
acceptable levels according to manufacturer’s written instructions.

a.

Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with application of
resinous flooring only after substrates have maximum moisture-vapor-
emission rate of 3 Ib of water/1000 sq. ft. of slab area in 24 hours.

Plastic Sheet Test: ASTM D4263. Proceed with application only after testing
indicates absence of moisture in substrates.

Relative Humidity Test: Use in situ probes, ASTM F2170. Proceed with
installation only after substrates have a maximum 75 percent relative
humidity level measurement.

4. Alkalinity and Adhesion Testing: Verify that concrete substrates have pH within
acceptable range. Perform tests recommended by manufacturer. Proceed with
application only after substrates pass testing.

E. Crack Repair: Fill cracks according to manufacturer’s written instructions before
coating surfaces.

F. Resinous Materials: Mix components and prepare materials according to coating
manufacturer’s written instructions.

3.3 APPLICATION

A. Apply components of elastomeric polyurea coating system according to
manufacturer’s written instructions to produce a uniform, monolithic, seamless
wearing surface of thickness indicated.

1. Coordinate application of components to provide optimum adhesion of coating
system to substrate, and optimum intercoat adhesion.

2. Coat surfaces behind movable items the same as similar exposed surfaces.
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3.

4.

Use equipment and techniques best suited for substrate and type of material
being applied.

a. For elastomeric polyurea coating(s) use only spray equipment designed for 1
part isocyanate to 1 part resin mix ratio. EqQuipment designed for 1 part
isocyanate to 2 parts resin mix ratio will not be accepted.

Multiple coats of elastomeric polyurea material may be applied as required to
build coat to minimum thickness specified. Apply each coat separately according
to manufacturer’s written instructions.

Apply coating to produce surface films without spotting, holidays, laps, runs,
sags, ropiness, or other surface imperfections. Cut in sharp lines and color
breaks.

Cure coating components according to manufacturer’s written instructions.
Prevent contamination during application and curing processes.

B. Primer: Apply primer over prepared substrate at manufacturer's recommended
spreading rate.

1.

Primer must be applied over concrete and masonry substrates.

C. Elastomeric Polyurea Coating Thickness: 1/16 inch.

3.4 FIELD QUALITY CONTROL

A. Material Sampling: OWNER may, at any time and any number of times during
resinous flooring application, require material samples for testing for compliance with
requirements.

1.

2.

OWNER will engage and independent testing agency to take samples of
materials being used. Material samples will be taken, identified, sealed, and
certified in presence of CONTRACTOR.

Testing agency will test samples for compliance with requirements, using
applicable referenced testing procedures or, if not referenced, using testing
procedures listed in manufacturer’s product data.

If test results show applied materials do not comply with specified requirements,
pay for testing, remove noncomplying materials, prepare surfaces coated with
unacceptable materials, and reapply flooring materials to comply with
requirements.

B. Field Testing and Inspection: OWNER reserves the right to engage the services of a
gualified testing agency to verify installed thickness of elastomeric coatings.

3.5 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded
materials from Project site.
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B. After completing coating application, clean spattered surfaces. Remove spattered
coatings by washing, scraping, or other methods. Do not scratch or damage adjacent
finished surfaces.

C. Protect work of other trades against damage from coating application. Correct
damage to work of other trades by cleaning, repairing, replacing, and refinishing, as
approved by ENGINEER, and leave in an undamaged condition.

D. At completion of construction activities, touch up and restore damaged or defaced
coated surfaces.

E. Floor Coatings: Protect floor coatings from damage and wear during the remainder of
construction period. Use protective methods and materials, including temporary
covering, recommended in writing by coating manufacturer.

3.6 DOCUMENTATION
A. Submit product data sheets, color charts, and warranties to the Architect/Engineer.
B. Provide maintenance instructions and touch-up procedures for the owner’s use.

END OF SECTION

09 96 53.13 — ELASTOMERIC POLYUREA COATINGS
Page 8 of 8
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

Division 10 — Specialties

DIVISION 10 — SPECIALTIES
Page 1 of 1
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

SECTION 10 14 63

APPLIED FILM SIGNAGE

PART 1 - GENERAL

1.1 SUMMARY

A. General:

1.

All work and materials shall be constructed in strict accordance with the latest
version of the American Public Works Association (APWA) Manual of Standard
Specifications, all applicable local building codes, the Americans with Disabilities
Act (ADA), except where otherwise noted in this Specifications.

The CONTRACTOR shall be responsible for obtaining and complying with all
permits and licenses required for the construction and completion of the project
and shall perform all work in accordance with the requirements and conditions of
all permits and approvals applicable to this project. The CONTRACTOR shall
ensure that the necessary right-of-ways, easements, and/or permits are secured
prior to construction.

Designs included as part of this package are intended as wayfinding signage
additions at UTA transit facilities. Provide a consistent product across the UTA
transit network.

Use consistent proposed method of construction, materials and finishes to
ensure a common approach and consistent product.

Unless specified otherwise, provide all fabrications manufactured to a tolerance
of +/- 0.125” with respect of parallel and square truth and in respect of the overall
dimensions shown on the drawings.

The details and specifications have been developed to a stage of ‘design intent’
for finished signage. Foundations and supports shall meet the requirements
specified herein. The manufacturer shall provide sign designs compatible with
foundation and support details. In all cases the Sign CONTRACTOR is
responsible for ensuring that the finished product is structurally sufficient for the
service conditions, which would be reasonably expected. This includes any
structural calculations as required.

B. Section Includes: Field applied, shop printed film signage for applications including

the following:

1. Exterior building facade, see Drawing ____.

2. Note to Designer: Add drawing/plan sheet information.

3. Note to Designer: This is required for federally funded projects.

1.2 RELATED SECTIONS
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1.3

1.4

01 60 01 - Buy America Requirements

REFERENCES

A. American Public Works Association (APWA) Manual of Standard Specifications.

SUBMITTALS

STANDARD SPECIFICATIONS

installation instructions for the type of sign required.

A. Submittals Manufacturer’'s Data: Submit the manufacturer’s technical data and

. Samples: Submit samples of the color and finish of exposed materials and

accessories required for specialty signs. The OWNER’s review of samples will be for
color and texture only, Compliance with all other requirements is the exclusive
responsibility of the CONTRACTOR. When requested, full-size samples of sign

materials shall be provided.

1. Submit samples for approval of the following materials and assemblies prior to

proceeding with the work (minimum 12” x 12” plates)

a. Paint/Vinyl color #1 on aluminum and polycarbonate
Primary Color Blue — PMS 2945, 3M Vivid Blue

b. Paint/Vinyl color #2 on aluminum and polycarbonate
Primary Color Red — PMS 186 Red, 3M Cardinal Red

c. Paint/Vinyl color #3 on aluminum
Primary Color White: PMS White, 3M White

d. Paint/Vinyl color #4 on aluminum and polycarbonate
Primary Color Black: PMS White, 3M Black

e. Paint/Vinyl color #5 on aluminum

Cool Gray: PMS Cool Gray 2, 3M Light Gray
Paint/Vinyl color #6 on aluminum and polycarbonate
Dark Gray: PMS Cool Gray, 3M Office Gray
Paint/Vinyl color #7 on aluminum and polycarbonate
Green: PMS 360, 3M Apple Green

Paint/Vinyl color #8 on aluminum and polycarbonate
Purple: PMS Purple C, 3M Dark Magenta
Paint/Vinyl color #9 on aluminum
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1.5

1.6

1.7

STANDARD SPECIFICATIONS

Medium Blue: PMS 7461, 3M Olympic Blue
j. Paint/Vinyl color #10 on aluminum and polycarbonate
Blue: PMS 298, 3M Peacock Blue

Shop Drawings: Submit to UTA shop drawings of all sign components, structural
frame, materials, colors, fittings, parts, wiring, and installation procedures showing
layout, jointing and mounting details: Drawings shall clearly show provisions for all
performance functions described herein. Provide details and sections at full-size
Differences from the Contract drawings and be clearly identified and brought to the
OWNER’s attention is writing.

Sign Face Patterns: Submit accurate full-size face drawings of each sign, accurately
showing the relationship of all parts to each other, including the sign border, and a
description of the method of executing the work. Obtain the OWNER’s approval of all
patterns before proceeding with the work part of the assembly.

QUALITY CONTROL

A.

Manufacturer and installer Qualifications: The Manufacturer and installer shall be an
established firm which is regularly engaged in the fabrication and installation of
specialty signs. Manufacturer shall have 5 years minimum experience in designing
and fabricating signage units of a type and size similar to those shown in the
drawings. The company shall also submit a list of sizable installations provided over
a period of at least five years.

Execution: CONTRACTOR shall be responsible for strength and stability of signage
units. Shop drawings shall include complete description of number and strength of
connections, hinges, etc.

Quiality Assurance

1. Lettering: Whitney Semibold and Whitney Condensed Medium, sizes as
indicated on Contract drawings or OWNER provided master art.

2. Special Graphics: OWNER will provide master art for reproduction of any special
graphics, including logos and symbols.

3. Sign Graphics: All sign graphics are to be computer generated and cut. Hand
redered and/or hand cut graphics are not acceptable.

4. Design Requirements: Comply with the Americans with Disabilities Act
Accessibility Guidelines and all applicable local codes.

ACCEPTANCE

A. Not Applicable.

VISUAL STANDARDS
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A. The Sign CONTRACTOR is responsible for ensuring that all colors and finishes are

compatible with materials or substrates to which they are to be applied, in respect of
ageing, color fastness, light reflectance and physical and chemical properties, such
that the performance when applied is at least equal to the performance standards
quoted by the manufacturer of the color finishing material.

Visual elements, including self-colored materials, applied color finishes and graphics
will not show symptoms or color fade, degradation, brittleness, or substrate
interaction as a result of ageing and/or exposure to daylight, artificial light, climatic
and local environmental conditions such that the colors change beyond the material
manufacturer’s projected tolerances within the defined period.

1.8 STORAGE AND HANDLING

A. Product Handling: Ensure that all signs are adequately protected from damage

during fabrication and installation.

PART 2 - PRODUCTS

2.1 PERFORMANCE OF PRODUCTS

A.

D.

All finished components, materials, methods of construction and fixings are
expected to have a minimum life expectancy of 15 years under normal
circumstances. It will be the Sign CONTRACTOR'’s responsibility to ensure the
finished works meet or exceed the specified life expectancy. Details of maintenance
requirements necessary to meet this specification will be documented by the Sign
CONTRACTOR and provided in the form of a maintenance manual.

All materials utilized to construct or finish these signage products will be appropriate
to the environmental conditions of the surroundings. Consideration will be given not
only to weather conditions and the possible corrosion it may cause, but also to
issues of vandalism, health, and safety.

The Sign CONTRACTOR is responsible for ensuring that all components are fit for
purpose. This includes, but is not limited to, structural engineering, installation fixing
methods, compatibility with existing elements and any highway guidance where
components are located adjacent to the highway.

All products and materials described in this specification, with exception of electrical
components shall be covered by a full performance guarantee (parts and labor) for a
period of 3 years and their structural integrity shall be under warranty for a period of
10 years. Where the original material supplier’'s warranty exceeds these periods then
the material supplier’'s warranty shall apply. The warranty period shall commence
from the date of installation sign off.

2.2 FOUNDATIONS

A.

Reinforcing Steel: Uncoated carbon steel bars conforming to AASHTO M31 or ASTM
A615.

Concrete: APWA Class 4000. Alternate acceptable concrete mix shall meet Utah
Department of Transportation (UDOT) Class AA(AE) specifications.
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C. Anchor Bolts: ASTM F1554, Grade 55 cast into foundation concrete.

2.3 FRAMING SYSTEMS

A. Structural Frame: The framework of all signs shall have sufficient strength and
rigidity to support the weight and horizontal loads of the entire sign assembly,
from mounting points located as indicated in the mounting detail drawings,
without noticeable deformation due to deflection or warping of any part of the
assembly. Provide insulation between dissimilar metals to prevent electrolysis.
Separate aluminum from steel with suitable paint or galvanizing.

1.

All items shall be fabricated to comply with wind loading and other
requirements of the International Building Code and other applicable
codes.

Pieces shall be true, square, and free from warping.

All steel work shall be hot-dip galvanized per ASTM A123 after
fabrication to protect against corrosion.

24 SIGN CABINETS

A. Sign Cabinets, Cladding and Trim

1.

Fabrication: Accomplish fabrication of all metal parts in a uniform manner
with surfaces level, plumb, true, and free of rack. The cutting of any
holes shall be made by mechanical equipment. All machined edges shall
be sufficiently ground before coating.

a. All joints and seams in the exposed cladding shall be precise and
tight fitting with no light leaks. Paint any exposed edges not
anodized to match the color of the fixture.

Aluminum: Provide aluminum sheet and extruded sections where
specified to be used. Single full sheets are to be used for each sign face,
there are to be no joints in sheet unless otherwise shown on drawings
and approved by UTA. Folded corners of aluminum sheet material shall
be fully closed and be made neatly without pinching or other visible
defects. The corners shall be made secure against accidental lifting.

a. Use aluminum sheeting with a minimum thickness of 0.125” for all
signs to prevent buckling of sign due to expansion and
contraction.

Fastenings: Rivets, hex head bolts, washers, and nuts shall be stainless
steel. All exposed fastenings shall be painted to match adjacent
aluminum faces. Review existing fasteners and match.

Accessibility: Provide easy access by the Utah Transit Authority
maintenance crews for changing lamps and ballasts. Provide for easy
removal and easy, accurate reinstallation of the sign components by
maintenance crews.
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10.

11.

STANDARD SPECIFICATIONS

Expansion/Contraction: Provide for expansion and contraction of the sign
components, without bowing, warping, or exposure of light leaks, for a
range of ambient temperatures from +100° to 0° F., taking into account
the added temperature of the light sources.

Heat Dissipation: Provide means to adequately and safely dissipate heat
from the ballast, ensuring that light leaks, moisture, or dust penetration do
not result.

Joints: All vertical and horizontal joints in the sign faces shall be true,
tight, and unnoticeable with respect to shadows, dark strips, light strips,
gaps, or light leaks of adjacent sheets. Location and frequency of joints
shall be only as noted on the drawings.

a. Make provisions to ensure that joints will remain true and tight
under conditions of expansion and contraction of the faces, and
under conditions of reinstallation by maintenance crews.

lllumination: Space lamps and arrange so that the entire sign face has
uniform light intensity.

Plastics: Acrylic sheet to be of a UV stabilized quality cast or extruded
high impact type, approved by UTA to suit the application. Acrylic shall be
non-glare.

Vinyl Graphics: All vinyl films shall be 3M HP Production Adhesive Vinyl,
exterior grade cast vinyl, with a minimum external warranty of 8 years and
must be compatible with the material and / or substrate to which they are
applied. All vinyl shall be cut to projects graphic requirements and shall
be non-glare.

Overlays: Provide anti-graffiti coating free from dirt and debris.

2.4 METAL LETTERING

A. Individual Metal Letters:

1.

Shall be cut from stainless steel plate where unfinished letters are shown. Use
Aluminum plate where painted finish is required.

Cut in the dimensions indicated on the drawings. The router bit shall not exceed
1/8” diameter; finish returns with hand file for smooth finish and clean corners.
The letters shall be cut with 90° returns, straight lines, sharp corners and smooth

radii.

The face shall be free of gouges, cuts, and other surface defects.

Mounting:

a. Large letters shall be stud mounted, welded, or drilled and tapped. Welding

marks shall be buffed out such that they are not visible in the finish.
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b. Small letters too small to be stud mounted, may be mounted with high bond
two-part epoxy over the back of 90% of the surface. Protect surface from
seepage, no visible epoxy shall be allowed.

2.5 FINISHES

A.

General

1. Provide edges and surfaces that are clean, neat and free from burrs and
indentations.

2. Grind, buff or polish welded, brazed, or soldered joints on exposed
surfaces.

3. Buckling or visible surface color variations in exposed material metal

finishes is not allowed.
4. Remove sharp edges to a fine pencil round without excessive radiusing.

5. All visible joints in materials provide even, hairline joints unless noted
otherwise and approved on shop drawings for specific functional or
visual requirements.

6. Match color of sheets, extrusions, and heads of fastening in color
finished work.

Powder Coating

1. All aluminum panels and aluminum display cases (hon-sign surfaces)
shall be powder coated. Industry practice shall be followed. Submit
process and technique to UTA for approval.

2. Powder coating shall have a warranty period of 10 years against fade and
chalking.
3. All powder coating finishes shall have a 60% gloss.

2.6 ELECTRICAL REQUIREMENTS

A.

Electrical Work: All materials and equipment shall be new and approved by
Underwriters Laboratories for the purpose used. Accomplish all work in
accordance with all applicable electrical construction codes and electrical safety
codes.

1. General: Obtain permits and pay fees required by governmental
agencies having jurisdiction over the work. Arrange for inspections
required during installation. Upon completion of the work, furnish
satisfactory evidence that all work has been installed in accordance
with codes.
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PART 3 - EXECUTION

STANDARD SPECIFICATIONS

Do all the cutting and patching required for installation of the
work. Perform all cutting and patching carefully to prevent
damage to the structure and work of other trades. All cutting and
patching shall be done by mechanics skilled in the trade affected
and subject to approval of the ENGINEER.

Promptly remove and dispose of all waste material and rubbish
from the site. At completion of the work, clean all lighting fixtures
and signs and check for satisfactory operation.

All materials and workmanship shall be guaranteed for a period
of one year after acceptance. Repair or replace all failures or
defects in materials or workmanship during this period without
delay, at no expense to the OWNER, providing that in the
judgment of the ENGINEER, such failures are not the result of
misuse or abuse.

Sign Wiring: All sign wiring and installation shall conform to Article 600 of
the National Electrical Code (NEC). Label the stubbed-up conduit with the
appropriate load.

Fixtures: All fixtures and installation shall be Underwriters Laboratories —
and Utah Electrical Code-approved.

3.1 EXAMINATION AND PREPARATION

A. Examine the substrates and conditions under which the exterior signs are to be

3.2 INSTALLATION

A.

installed.

Installation of signs shall be completed within 15 days of notice from UTA that sign
installation may commence.

1.

Install sign units and components at the locations shown or scheduled, securely
mounted. Shims for leveling shall be stainless steel or aluminum to avoid rust

Install level, plumb, and at the proper height. Cooperate with the other trades for
installation of sign units to finish surfaces. Repair or replace damaged units as
directed by the ENGINEER.

3.3 ADJUSTING AND CLEANING

A. Temporary Covers: Signs which are installed prior to their assigned function being
open to public use shall be covered by the CONTRACTOR to conceal the face from
view. Coverings shall be dark gray or black plastic, neatly affixed to the sign face
with matching or concealed fasteners. When coverings are removed, clean the sign
and treat plastic faces with antistatic solution.
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END OF SECTION
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SECTION 13 34 70

PREFABRICATED OPERATOR RESTROOMS
PART 1 - GENERAL
1.1 SUMMARY

A. Description: The work of this Section includes furnishing and installing a prefabricated
building which contains two restrooms and a breakroom, in accordance with the
Contract Documents.

1.2 SUBMITTALS

A. Product Data: Submit two copies of manufacturer's literature for all products furnished,
describing products, installation procedures and maintenance instructions.

B. Deferred Submittal: Procure prefabricated building. Prepare, submit, and obtain
approval of all deferred submittals for the project required by Owner and the
appropriate state or local agency including, but not limited to, quality control plan, the
building structure, electrical requirements, plumbing, and building pad and foundations.

C. Shop Drawings: For all components of prefabricated modular concrete building, include
plans, elevations sections, details, and attachments to other work. Include the
following:

1. Door and window shop drawings. Include the following:

a. Building code data, including allowable area, actual area, occupancy group,
construction type, and occupancy load.

b. Structural design loads, including roof snow load, floor live load, wind load, and
seismic load.

c. Elevations of each door or window type with opening dimensions.

d. Details of doors and windows, including vertical- and horizontal-edge details
and metal thicknesses.

e. Frame details for each frame type, including dimensioned profiles and metal
thicknesses.

f. Locations of reinforcement and preparations for hardware.
g. Details of each different wall opening condition.

h. Details of anchorages, joints, field splices, and connections.
i. Details of accessories.

2. Wiring Diagrams: For power, signal, and control wiring.
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1.3

1.4

1.5

Project Name:
UTA Project No:

3. Delegated-Design Submittal: For prefabricated modular concrete building assembly
indicated to comply with performance requirements and design criteria, including
analysis data and structural design calculations signed and sealed by the qualified
professional engineer responsible for their preparation.

QUALITY CONTROL

A.

Conduct quality control in line with the requirements of the General Provisions, with any
modifications noted in this document.

Obtain manufacturer’s prefabricated concrete structure quality control plan and submit
to Owner and appropriate state or local agency for review and approval.

Prior to transport from manufacturer’s facility, obtain results from all quality reviews and
inspections conducted during unit manufacturing process and submit to Owner and
appropriate state or local agency for review and approval.

Engage an experienced installer (either as a direct employee or as a subcontractor)
who has prefabricated concrete structure installations similar in material, design, and
extent to that indicated for this Project and with a minimum of 3-year record of
successful in-service performance.

DELIVERY, STORAGE AND HANDLING

A.

Deliver and handle modular structures in such a manner to prevent damage to
products and finishes.

Contractor and Owner to jointly inspect modular structure(s) for damage upon delivery.
To ensure that this is done, Contractor is to coordinate delivery date/time with Owner’s
Quality and Construction Inspection team. Any damage, anomalies, or other items of
concern with the structure are to be noted, photographed, itemized, and included in a
written report.

Protect components during storage and construction against rain, snow, or ground
water.

PROJECT CONDITIONS

A. Pre-Installation Conference

1. Conduct pre-installation conference between Contractor’'s Superintendent,
Subcontractor, concrete foreman, the installer of each component of the associated
work, installers of other work requiring coordination with precast concrete unit work,
and the Engineer before beginning prefabricated concrete building assemblies and
associated work.

2. The material selections and procedures to be followed in performing the work to
ensure compliance with the requirements specified.

3. Repeat conference if either the concrete foreman or Contractor's Superintendent
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are replaced before completion of work of this Section.
B. Frozen Work
1. Frozen materials or materials mixed or coated with ice or frost are prohibited.
2. Remove and replace work damaged by frost or freezing at no cost to the Owner.
1.6 WARRANTY

A. Provide warranty in writing from prefabricated concrete building assembly manufacturer
that warrants concrete products against defects in materials or workmanship. Repair or
replace any part of the product that proves, upon manufacturer's inspections, to be
defective in materials and /or workmanship. Finished goods installed in the building will
be covered by the manufacturer:

1. Warranty Period: One (1) year from date of purchase.
B. Warranty Specific Conditions:
1. Follow operating procedures and maintenance instructions for installation.

2. Only authorized representatives of manufacturer must perform repairs or
replacements to the products supplied by manufacturer.

PART 2 - PRODUCTS
2.1 MANUFACTURER

A. The manufacturer supplying the requested precast concrete multi-flush restroom
facility must meet the following:

1. Be ISO 9001 certified at the time of bid.
Manufacturing plant must be PCI certified at the time of bid.

Have not defaulted on any contract within the last five years.

P w0 D

Provide engineering drawings and calculations stamped and signed by an Engineer
licensed to practice in the State of Utah prior to acceptance.

5. Be pre-approved prior to bidding.

6. Show four examples of precast concrete flush facilities produced, installed, and in
use as an example of their ability to perform on this contract.

B. Building manufacturer to provide a 20-year warranty for the structure. Have not
defaulted on any contract within the last five years.
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C. Provide engineering drawings and calculations stamped and signed by an Engineer
licensed to practice in the State of Utah prior to acceptance.

D. Current Prequalified Manufactures:

CXT, Incorporated
Spokane Industrial Park
3808 North Sullivan Road, Building 7
Spokane, WA 99216
Phone: 800-696-5766

Public Restroom Company
2587 Business Parkway
Minden, NV 89423
Phone: 888-888-2060

E. Precast Concrete Manufacturers:

1. Design Components: Provide components of Prefabricated Buildings as indicated
herein, including doors, hardware, accessories, and lighting components or provide
equivalent components, by other manufacturers, approved in writing before bid by
Engineer and prefabricated building manufacturer.

2.2 MATERIALS
A. Concrete, Section 03 30 00.
B. Design the concrete mix according to ACI 211.1 and Section 03 30 00.

1. Provide concrete meeting 5,000 psi compressive strength and adhering to ASTM
C-150.

2. Use coarse aggregates in the concrete mix that conform to ASTM C33 with coarse
aggregate size #67.

3. Ensure air-entraining admixtures conform to ASTM C260 and water-reducing
admixtures conform to ASTM C494, Type A.

4. If using Self Compacting Concrete (SCC), ensure it conforms to ASTM C1611.
C. Colored Concrete

1. Provide color additives conforming to ASTM C979. A 12"x12”x1”. Provide color
sample for approval.

2. The following will contain colored concrete:
a. Toilet building roof panels

b. Building walls
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c. Screen panels
3. Use same brand and type of color additive throughout the manufacturing process.

4. Weigh all ingredients and provide adequate mixing operation to ensure uniform
dispersion of the color.

D. Cold Weather Concrete
1. Concrete, Section 03 30 04.
2. Place cold weather concrete in accordance with ACI 306.

3. Do not place concrete if ambient temperature is expected to be below 35 degrees
F. during the curing period unless heat is readily available to maintain the surface
temperature of the concrete at least 45 degrees F.

4. Do not use materials containing frost or lumps of frozen materials.
E. Hot Weather Concrete

F. Conform to requirements on Section 03 30 04. Do not exceed a concrete's temperature
of 95 degrees F. at placement. When the ambient temperature reaches 90 degrees F.
protect the concrete with moist covering.

G. Concrete Reinforcement
1. Concrete Reinforcing, Section 03 20 00.

2. Conform all reinforcing steel to ASTM A615 and all welded wire fabric to ASTM
A185.

3. Use only new reinforcement that is free of dirt, oil, paint, grease, loose mill scale,
and loose or thick rust when placed.

4. Follow ACI318 for details not shown on drawings or specified.

5. Center steel reinforcement in the cross-sectional area of the walls with at least 1
1/4” of cover on the underside of the floor.

6. Maintain a maximum allowable variation for center-center spacing of reinforcing
steel at 1/2”.

7. Use full lengths of reinforcing steel whenever possible. For long runs requiring
splices, alternate splices from opposite sides of the components for adjacent steel
bars. Lap bars #4 or smaller a minimum of 12”. Lap bars larger than #4 a minimum
of 24 bar diameters.

8. Bend reinforcing bars cold. Do not field bend bars partially embedded in concrete
unless approved by the customer.
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H. Sealers and Curing Compounds

1.

Use colorless curing compounds, complying with ASTM C309, Type | or 1-D, if
necessary.

Apply a clear water repellent penetrating sealer as a weatherproofing sealer for the
exterior of the building.

I. Caulking, Grout, Adhesive and Sealer

1. Cementitious Grouting, Section 03 61 00

2. Caulking service temperatures from -40 to +194 degrees F

3. Caulk interior and exterior joints with a paintable polyurethane sealant.

4. Use a non-shrink type of grout and paint it to closely match the color of the
surrounding concrete.

5. Cement base coating is formulated with a very fine aggregate system and is a built-
in bonding agent.

J. Paint

1. Painting, Section 09 91 00

2. Meet Federal specifications or equivalent. Paints should contain no more than
0.009 percent by weight of lead.

3. Type of paints for toilets

a. Inside concrete surfaces
1) Apply a chemical-resistant urethane on interior floors, colored gray.

2) Use a modified acrylic, water repellent penetrating stain for interior walls
and ceilings, colored white, followed by a clear acrylic anti-graffiti sealer.

b. Metal surfaces both inside and out

1) DTM ALKYD (Direct-to-Metal Alkyd Enamel): A single-component, rust-
inhibitive, high-build coating by Sherwin-Williams, Benjamin Moore, Rust-
Oleum, or approved equivalent.
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c. Exterior concrete surfaces

1) Use clearer on exterior slab. Acceptable products include Ashford Formula
by Curecrete Distribution, Inc., Euco Diamond Hard by Euclid Chemical Co,
or approved equal.

2) Exterior walls and roof will be a water repellent penetrating stain in the
same color as the walls or roof followed by a clear acrylic anti-graffiti
sealer.

K. Grab bars

1. Equip the facility with grab bars 187, 42” and 48” in length and 1 1/2 inches in
diameter, 18-gauge, type 304 stainless steel, and provide a 1-1/2 inch clearance.
Each grab bar must be capable of withstanding a 300-pound top load.

L. Toilet Paper Dispenser

1. Construct the dispenser from 1/4 inch thick, type 304 stainless steel. The dispenser
must hold three (3) standard rolls of toilet paper and its fastening system must
withstand a 300-pound top load.

M. Steel Doors

1. Use flush panel doors that are 1-3/4 inches thick, made of a minimum 16-gauge
galvanized steel, and painted on top with DTM ALKYD.

2. Provide door frames of either knockdown or welded type, single rabbet, using a
minimum of 16-gauge prime coated steel. Paint the top with DTM ALKYD and
ensure the width suits the wall thickness. Provide three (3) rubber door silencers on
the latch side of the frame.

N. Door Hinges

1. Provide 3 door hinges per door with dull chrome plating 4-1/2"x4-1/2”, adjustable
tension, automatic-closing for each door.

O. Lockset

1. All exterior doors to pre-fabricated restroom building shall be equipped with
electronic key entry.

2. Electronic key entry to meet Stone Security typical electrified strike door locking
system, or approved equal. Contractor to provide and install all necessary
equipment.

3. Electronic key entry shall be connected to fiber system.
4. Card Reader to be provided at each exterior door for entry.

5. Lever handle both inside and out.
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6. U.S. 26D finish.
7. Contact UTA locksmith for hardware requirements.

8. End user key cores shall be keyed and installed by the UTA locksmith, unless
otherwise specified.

9. “Construction phase” key core shall be furnished and installed by the General
Contractor unless otherwise arranged with the UTA locksmith. Construction phase
operating and control keys shall be furnished to the UTA locksmith upon installation
of these “construction” key cores. Construction cores will be returned to the
General Contractor when UTA cores are installed.

10. R.I. Merril (801-263-2700) in Salt Lake City, UT. is to be included in any lock
hardware bidding process due to their extensive knowledge and experience with
UTA key systems, hardware and usage.

11. Please contact the UTA locksmith with any lock/keying concerns: J.V. Swanson
(801-243-1288).

P. Door Stop
1. Provide dome style door stop meeting ANSI 156.16.
Q. Double Coat Hook

1. Provide 304 stainless steel 16-gauge (1.5mm) coat hook, formed construction with
a satin finish and have 3/16”x 7/8” nail in anchor. Upper hook will extend at least 2-
1/2” inches from the wall. Lower hook will extend at least 1-1/4” from the wall.

R. Door Sweep

1. Door sweep will be provided at the bottom of door and will be an adjustable brush
type.

S. Wall Vent

1. Provide crank operated wall vent allowing the unit to be opened or closed. Crank
will be removable. Vent cover will be 14-gauge 304 stainless steel painted with
DTM and anchored into the concrete wall with high strength anti-rust tap con
fasteners. Provide insect screen for event. Cover to be recessed a minimum %” on
exterior walls with a 45-degree bevel. Interior to be flush mounted. Wall vent will not
protrude from the wall.

T. Signs
1. Signs to have raised pictograms, letters, and Braille to meet ADA.
2. All signs inset a minimum of %4” into wall with 45-degree bevel.

3. All signs to be anchored into concrete with 74" x %” concrete anchor nail.
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U. Windows

1. Provide steel window frames.

2. Window glazing will be 3/16” thick translucent pebble finished mar-resistant Lexan.

3. Windows to have %" recess with 45-degree bevel.

4. Window frames to have vandal resistant fasteners.

V. Plumbing

1. Allfixtures to meet ANSI A112.19.2.

2. Fixture types shall be stainless steel.

3. Waste and vent material will be ABS or PVC plastic and will be plumbed to meet
Uniform Building Codes.

4. Water material will be copper tubing Type L, hard drawn. A gate valve will be
provided at the inlet end of the water line. All water lines will be of a size to provide
proper flushing action based on a nominal water pressure of 40 psi.

5. Conceal all plumbing in the service area.

6. Provide vitreous china toilet and mount it on the wall. It must have a siphon jet
action and a back spud for connecting to a concealed flush valve. Install the toilet
so that the top of the seat is 18 inches above the finished floor. Use a heavy-duty
solid plastic seat with an open front. Include stainless steel fixtures. Equip the
toilets with floor-mounted supports.

7. Flush valve will be concealed closet flush-o-meter constructed of rough brass.
Furnish valve with integral vacuum breaker and wall mounted push button. Valve
will be of a water saver type with a flow of 1.6 gallons per flush.

8. Lavatory will be vitreous china with back splashguard, front overflow opening,
equipped with brass trap and drainpipe without stopper. Sink will be 20 inches wide
x 18 inches front to back x 5 %4" inches deep with ADA trap cover. Stainless steel
fixtures may be used.

9. Water valve will be self-closing water set with indexed push button.

10. Urinals will be constructed of vitreous china, wall hung with siphon jet action. Urinal
will have a back spud for a concealed flush valve connection and will be mounted
with the lip no higher than 17 inches above the finished floor. Valve will be water
saver .5 gallon flush. Stainless steel fixtures may be used.

11. Hose bib provided in the chase area.

12. Hammer arrester to be installed on water line.
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13. Install a trap primer distribution unit.
14. 30 gallon electric hot water tank.
15. Main Shut off valve and drain.
W. Electrical
1. Electrical General Requirements, Section 26 05 00
2. All components to be UL listed.

3. All electrical wiring will be in conduit, surface mounted in the service area and
concealed in the user compartments. All wire will be copper.

4. A 100 amp breaker panel required. Service 100 amp 120/240 volt single phase.

5. Interior lights will be wall mounted, vandal resistant, 15 watt LED Luminaire. Lights
will be controlled by phot cell and controlled by bypass. Lights will be 2 bulb T8 4
foot wrap around lens fixtures with low temperature ballast, emergency battery
pack and fluorescent night light.

6. Lighting in Mechanical Room will be a 4 ft 2 lamp LED Greenlighting, controlled by
a single pole switch.

7. 3 exterior 35-watt High Pressure Sodium lights, polycarbonate vandal resistant.
8. 1 GFl outlet located next to the sink.

9. 2 restroom HVI certified exhaust fans with 270 CFM speed controlled (control in
chase area).

10. The hand dryer will be an air compression type with remote motor unit. Push button
switch located in cast nozzle housing with flexible hose connecting blower motor,
housing, and nozzle. Power input 120VAC, 7A (non-heated air).

X. Stalls

1. Stall partition walls to be produced of 3-inch concrete. Stall doors to be solid HDPE,
in matching white color.

Y. Miscellaneous ltems

1. Water bottle filling station capable of filling up to 40 oz water bottles to be included
in the breakroom (1 total).

2. Sanitary Napkin Disposal Receptacle to be included in each of the restrooms (2
total).

3. Paper Towel Dispensers to be included in each of the restrooms and in the
breakroom (3 total).
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Z. Climate Control

1. Equip each room within the prefabricated building with a multi-zone wall-mounted
type indoor unit heat pump. The heat pump must have a capacity of 7000 BTU/H.

AA.Rain Gutters and Downspouts
1. 24-gage steel gutters and downspouts attached to fascia of concrete eave:
a. Finish: Bonderized/Paint Grip G40 per ASTM 653
b. Finish Coating: Polyester interior and exterior
c. Color: match color of exterior building paint
2. Attachment to modular concrete building fascia:
a. Wej-Con Concrete Screws www.wejit.com

1) High-strength, case-hardened screw with twin-lead, v-notched threads for
anchoring into concrete.

2) Slotted Hex washer head.
3) Gimlet point.

4) Blue Materials: Anchor Body: Heat treated C1022 carbon steel Heat
Treatment: HRC 52 min. with core hardness of HRC 32 — 40 max. Finish:
Blue R-Blocker coating, which provides 1000+ hours of salt spray resistance
per ASTM B117.

b. Approved equivalent.
3. Sealant: Seal top edge of gutter continuously to concrete fascia of eave.

a. DOWSIL 790 Silicone Building Sealant, manufactured by The Dow Chemical
Company.

1) Conforming to ASTM C 920, Type S, Class100/50, Use T, NT, M, G, A and
0.

2) Conforming to ASTM C 719 — Joint Movement Capabilities of +100%/-50%
according to ASTM Standard Extension/Compression.

3) Color: Gray.
b. Sikasil WS 290, manufactured by Sika Corporation.
1) Approved Equivalent.

2.3 DESIGN AND FABRICATION
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A. The prefabricated modular concrete building must match the dimensions and
specifications detailed in the construction drawings. The structure will include 2
restrooms and 1 breakroom. The Santiago Building Number 22-019-3P, produced by
CXT, has been designed to individually meet the following criteria. An approved equal
prefabricated building meeting the criteria outlined in this special provision may be
used if approved by the Engineer. Calculations and Engineer’s stamped drawings must
be submitted. The design criteria are to ensure the approved prefabricated structure,
not only will withstand the forces of nature listed below but will provide protection from
vandalism and other unforeseen hazards. Design criteria includes 2006 IBC Code,
2006 IPC, 2008 NEC, and Utah Building Code.

B. Roof Snow Load

1. Design the prefabricated restroom to support a snow load of 250 pounds per
square foot.

C. Floor Load

1. Design the prefabricated restroom to support a floor load of 400 pounds per square
foot.

D. Wind Load

1. Design to withstand the effects of 150 mile per hour (3-second gust) wind exposure
C.

E. Earthquake

1. Design to withstand the effects of a seismic group 1 seismic design category E
earthquake.

F. Additional Design Standards

1. Design to meet the requirements of the Americans with Disabilities Act
Requirements and Uniform Federal Accessibility Standards as of the date of this
specification.

2. Provide all-concrete structures with a minimum 3/12 roof pitch.
3. Provide minimum 4-inch wall, 4 % inch roof, and 5-inch floor thickness.

4. Ensure all interior surface seams where the wall meets the floor have a minimum 1-
inch radius coving, made from high strength grout.

G. Provide building structure design and fabrication adequate to withstand wind loads,
show loads, and seismic activity for the geographic region in which it will be installed
and in accordance with governing building codes and the stresses and shocks common
to buildings. Clearly state in design calculations and Shop Drawings design loads and
criteria, safety factors, etc. used to arrive at a design load.

13 34 70 — PREFABRICATED OPERATOR RESTROOMS
Page 12 of 18



UTAH TRANSIT AUTHORITY Version 1, 2024 — Issue Date

24

M.

Project Name:
UTA Project No:

Construct forms for precast components with finished components that have sharp
definition, dimensional accuracy, and uniformity of shape and texture.

1. Prefabricate precast components to sizes and shapes indicated on plans.
Provide assembly with no unfinished edges exposed to view.

Provide finished components that are straight and square.

WD

Do not use waxed, cracked, broken, spalled, stained, or otherwise defective units.
5. Do not use components with imperfections in exposed surfaces.

Prefabricate reinforcing assemblies into single complete units with minimum of 3/4 inch
clearance from edges and surfaces of precast unit. Place and secure in forms all
necessary anchors, clips, inserts, lifting devices, stud bolts, ties and other devices
required for handling and installing precast components and for attachment of
subsequent items.

Cure precast concrete components in forms for minimum of 24 hours, or until concrete
reaches 75 percent of design strength.

1. Cover exposed surfaces to control the loss of moisture and temperature. After the
precast component is removed from the form, cover it or moisture cure it until the
results of a 7 day compression test is available.

Securely attach precast cover panels to walls to create a continuous unit. Firmly
connect wall and floor reinforcing to each other. A professional engineer must approve
the welding procedure.

Only use welders with current valid certifications and recent experience in this type of
welding. Follow the American Welding Society Codes and Recommendations for all
construction activities. Apply paint to all exposed steel plate assemblies, both inside
and outside, over the shop coat.

Install a finished floor that is level along all walls. Ensure that no part of the floor allows
wastewater to accumulate.

MANUFACTURE

A.

B.

Mixing and Delivery of Concrete

1. Mixing and delivery of concrete will be in accordance with ASTM C94, section 10.6
through 10.9 with the following additions:

a. Aggregate and water will be adjusted to compensate for differences in the
saturated surface-dry condition.

Placing and Consolidating Concrete

1. Consolidate concrete using mechanical vibrators.
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2. Ensure the vibration is sufficient to accomplish compaction but not to the point that
segregation occurs.

C. Finishing Concrete
1. Interior floor and exterior slabs will be floated and troweled.

2. All exterior building walls and exterior screen walls will be any one of the available
textures.

3. All exterior surfaces of the roof panels will be cast to simulate any one of the
available textures. The underside of the overhang will have a smooth finish.

D. Cracks and Patching

1. Cracks in concrete components which are judged to affect the structural integrity of
the building will be rejected.

2. Small holes, depressions and air voids will be patched with a suitable material. The
patch will match the finish and texture of the surrounding surface.

3. Patching will not be allowed on defective areas if the structural integrity of the
building is affected.

E. Curing and Hardening Concrete

1. Concrete surfaces will not be allowed to dry out from exposure to hot, dry weather
during initial curing period.

2.5 FINISHING AND FABRICATION
A. Structural Joints

1. Join wall components together using two welded plate pairs at each joint. Place a
6-inch-long weld plate in both the top and bottom quarters of the seam. Anchor
weld plates into the concrete panel and join them with a continuous weld. Use
paintable caulk for inside seams and caulk in a coordinating building color or clear
for outside seams.

2. Connect walls and roof using 3"x6" weld plates at each building corner.

3. Join the joint between the floor slab and walls with a grout mixture inside, a
matching-colored caulk outside, and two 6-inch-long weld plates per wall.

B. Painting/Staining
1. Allow concrete to cure properly before applying paint.

2. Use a 30% hydrochloric acid solution for acid etching when needed, followed by a
water flush and thorough air drying.
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Avoid painting outside in cold, frosty, or damp weather.
Only paint outside in winter if the temperature is at least 50 degrees F.

Do not paint in dusty areas.

o o k~ w

Fill all surface voids before painting.
7. Schedule of finishes
a. Inside concrete surfaces

1) Coat inside floors with 1 coat of 1-part water based chemical
resistant urethane.

2) Coat interior walls and ceilings with 2 coats of a modified acrylic, water
repellent penetrating stain, followed by 1 coat of clear sealer.

b. Metal surfaces both inside and out.

1) 2 coats of Direct-to-Metal Alkyd Enamel (DTM ALKYD) by Sherwin
Williams, Benjamin Moore, Rust-Oleum, or approved equal,
applied per manufacturer's recommendations.

c. Exterior concrete surfaces

1) Coat exterior walls with 2 coats of water repellent penetrating
sealer, PENTREAT 244-100 by W.R. Meadow, Concrete Protector
WB by PROSOCO, Conformal Stain WB — Series 617 by Themec,
or approved equal, in the same color as the walls or roof followed
by 1 coat of clear acrylic anti-graffiti sealer.

d. Exterior Doors and Frames:

1) Prime and apply 2 coats of Urethane Alkyd Enamel. Color to be
selected and approved by Engineer.

C. Caulking Compound: Before all joints of the package plant are sealed, place rolled
polyurethane foam rope in seams. Seal joints with non-sag, non-staining polyurethane
caulking compound meeting ASTM C-920-79. Sika-flex or equal is approved.

D. Gutters, Flashing, Downspouts, and Accessories: Fabricate in longest practical lengths.

E. Interior Walls, Ceiling, and Floor: Steel towel floor slab and provide broom finish. Apply
floor sealer to finished concrete, Benjamin Moore Super Spec Waterborne Epoxy or
approved equivalent. Seal interior walls and ceiling with Benjamin Moore Super Spec
Acrylic Epoxy (or approved equal) tinted to Owner's specifications.

PART 3 - EXECUTION

3.1 INSTALLATION
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A. Scope of Work

1. Work specified under this Section relates to the placement of the prefabricated unit
on the prepared foundations.

B. Location
1. Provide exact location by stakes or other approved method.
2. Provide clear and level site free of overhead and/or underground obstructions.

3. Provide access to the site for truck delivery and sufficient area for the crane to
install and the equipment to perform the contract requirements.

4. Water, electrical, and sewage site connections to be placed per engineered
drawings. Must be placed to easily connect to the building.

C. Compacting

1. The bottom of the area must be compacted after it has been dug out. After the base
has been placed, it must be compacted as well. The bearing of the soil and base
should be a minimum of 1,500 pounds per square foot.

D. Base

1. After compacting the bottom of the excavated area, a minimum of 6” of a
compacted, %” minus material base of gravel (i.e. road base) should be placed for
support, leveling and drainage purposes. The base also limits frost action. The
base must be confined so as to prevent washout, erosion or any other undermining.

E. Access to Site

1. Contractor is responsible for the delivery of the prefabricated structure to the site.
Contractor is responsible for the placement of the prefabricated structure on the
site. Delivery to site made on normal highway trucks and trailers.

F. Install as per each manufacturer's written instructions. Provide all necessary ground
improvements including base material, compaction and concrete as required by
prefabricated building manufacturer.

G. Gutters, Flashing, Downspouts, and Accessories
1. Comply with manufacturer’s instructions for assembly and installation.

2. Install in accordance with approved shop drawings.

3. Secure gutters and downspouts without warp or deflection.
4. Secure gutters true, with a slope down to downspout of 1” per 32’ run.
5. Secure downspout plumb, with a maximum variation of 1/4” in 10 vertical feet and
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in accordance with SMACNA'’s “Architectural Sheet Metal Manual’.

6. Connections and fittings shall be snug and watertight.

7. All downspout elbows shall be seamed.

8. Attachment:

a.

Fasten gutter flange support directly to center of concrete fascia of eave
with 3/16”-diameter self-lagging screws installed in pre-drilled hole at
maximum 18” on center and no more than 6” from each gutter end.

Fasten downspout brackets directly to center of concrete wall with 3/16”-
diameter self-lagging screws installed in pre-drilled hole each side of
downspout.

Installation of self-drilling screws: Follow screw manufacturer’s written
instructions.

1) Use the correct size masonry drill bit and drill the hole at least 1/4"
deeper than the calculated embedment depth for a minimum of 1"
and a maximum of 1-3/4" embedment per fastener manufacturer’s
written instructions.

2) Clean the hole using a nylon brush and compressed air.
3) Place the anchor point through the gutter flange into hole.

4) Drive the anchor in a single continuous motion until the anchor is
set firmly against the gutter flange.

Install gutter and downspout in compliance with Manufacturer’s installation
written instructions and the Engineer approved Shop Drawings.

Install gutter to allow for thermal movement.

Cutting and Fitting: Neat, square, and true. Torch or saw cutting is
prohibited.

9. Sealant Application:

a.

Coat surfaces specified, scheduled, illustrated, and otherwise identified
unless specifically noted otherwise.

Apply sealants of type and color specified.

Apply products in accordance with manufacturer's instructions. Use
application materials, equipment, and techniques as instructed by sealant
manufacturer and best suited for substrate and type of material being applied.

10. Field Quality Control:
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a. Immediately prior to Substantial Completion, perform detailed inspection
of gutters and downspouts and repair or refinish abraded, stained, and
otherwise disfigured surfaces.

11. Cleaning:

a. Promptly remove spilled, splashed, and spattered gutters, flashing,
downspouts and accessories. Clean spots, oil, and other soiling from
finished surfaces using cleaning agents and methods which will not
damage materials.

b. If completed construction is damaged beyond normal cleaning and repair by
coating operations, replace damaged items at no additional cost to Owner.

c. Maintain premises and storage areas free of unnecessary accumulation
of tools, equipment, surplus materials, and debris including fasteners,
cuttings, filings and scraps.

d. Collect waste, cloths, and material which may constitute fire hazards and
place in closed metal containers; remove from site daily along with empty
containers.

12. Protection:

a. Protect work of other trades against damage from coating activities.
Correct damage by cleaning, repairing, replacing, and recoating as
acceptable to Engineer.

3.2 TESTING

A. Perform the following tests on concrete used in the manufacture of toilet facilities.
Conduct all testing in PCI certified laboratories by qualified individuals certified as ACI
Technician Grade 1. Follow ASTM C172 for sampling.

1. Check the air content of the first batch of concrete per ASTM C231. The air content
must fall within the range of 5.0% to 7.0%.

2. Test the compressive strength of the cylinders according to ASTM C39. Make one
(1) cylinder for release, one (1) for 7-days, and one (1) for 28-days. The release
cylinder must achieve a minimum strength of 2500 psi, the 7-day a minimum of
3350 psi, and the 28-day a minimum of 5000 psi.

3. Make all test reports available to the customer as soon as the 28-day test results
are ready.

END OF SECTION
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SECTION 22 05 33

HEAT TRACING
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:

1. Plumbing piping heat tracing for freeze prevention, domestic hot-water-
temperature maintenance, drains and snow and ice melting on roofs and in
gutters and downspouts with the following electric heating cables:

a. Self-regulating, parallel resistance.

2. The CONTRACTOR shall furnish and install complete and functional heat trace
systems including wiring; controls; thermostats; all electrical connections and any
conduit, cable, boxes, outlets and other equipment and accessories required.

1.2 RELATED SECTIONS

A. 26 05 26 — Grounding and Bonding for Electrical Systems

B. 26 05 19 — Low-Voltage Electrical Power Conductors and Cable
1.3 REFERENCES

A. Related Documents:

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

1.4  SUBMITTALS
A. Product Data: For each type of product.

1. Include rated capacities, operating characteristics, and furnished specialties and
accessories.

2. Schedule heating capacity, length of cable, spacing, and electrical power
requirement for each electric heating cable required.

3. Thermostat, controls, warning lights, alarms, and control panels.
B. Shop Drawings: For electric heating cable.
1. Include plans, elevations, sections, and attachment details.

2. Include diagrams for power, signal, and control wiring.
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1.5

1.6

1.7

STANDARD SPECIFICATIONS

3. Layout of wiring, controls, and all other equipment.

4. Calculation data showing the electrical load data for each system.
5. Installation instructions for the system.

Field quality-control reports.

Sample Warranty: For special warranty.

Operation and Maintenance Data: For electric heating cables to be included in
operation and maintenance manuals.

QUALITY ASSURANCE

A.

Manufacturer Qualifications:

1. Manufacturer with at least five years of experience in producing heat tracing
systems.

B. Installer Qualifications:
1. Licensed electrical contractors with experience in installing heat tracing systems.
C. Regulatory Requirements:

1. Comply with NFPA 70 and local electrical codes.

ACCEPTANCE

A.

Not Applicable.

WARRANTY

A.

Special Warranty: Manufacturer agrees to repair or replace electric heating cable
that fails in materials or workmanship within specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

21

GENERAL

A.

The CONTRACTOR shall furnish all necessary labor and tools, materials, and
equipment and shall properly construct and connect the electric heat trace system in
accordance with the manufacturer’s directions and recommendations.

The electric heat trace cable shall be either covered with a protective nickel braid or
covered with a tinned copper braid and a corrosion protective outer fluoropolymer
jacket; unless indicated otherwise.
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2.2

G.

The CONTRACTOR shall coordinate the design and installation of the heat trace
system with the pipe insulation system.

. The design, selection and size of the heat trace cable shall be in accordance with

correct heat transfer calculations as recommended by the equipment manufacturer’s
design guide.

The system shall be controlled and monitored from a single control panel. The
system shall be controlled from a thermostat with provisions for a manual override
from a Hand-Off-Auto switch.

Monitoring and alarm circuits shall be provided that monitor each heat trace circuit
for current and continuity of the heat trace cable, and the entire system for low
temperature failure.

The electric heat trace cable, control panel, and accessories shall have UL, FM, or
CSA system listing.

MATERIALS

A.

The CONTRACTOR shall furnish and install the electric heat trace system which
shall include but not be limited to the electric heat trace cable, tape or banding,
thermostats, control panel and warning lights and alarm.

The electric heat trace system for freeze protection shall be controlled from a
common ambient sensing thermostat set to activate the system at 40 degrees, and a
parallel backup thermostat set at 40 degrees F. An alarm shall be provided to
indicate the failure of either thermostat or lack of power.

. The control panel shall provide the necessary controls and contactors plus an

additional 25 percent spare space. The contactors shall be electrically operated,
electrically held, 30 ampere, 600 Volt, 3 pole, with a 120 Volt control coil. The
contactors shall be as manufactured by Allen Bradley, Square D or an approved
equal.

LED pilot lights shall be provided to indicate control power available, system on, off,
and circuit on and failure alarms for each heat trace circuit.

The system and all components shall be approved by the UTA.

The cable shall be industrial type, rated 8 watts per foot (W/ft), at 120 Volts, at a
temperature 50 degrees F, and a temperature identification number (T-rating) of T6
(185 degrees F exposure). Values shall be established per Institute of Electrical and
Electronics Engineers, Incorporated (IEEE) Standard 515, Testing, Design,
Installation and Maintenance of Electrical Resistance Heat Tracing for Industrial
Applications.

. The heating cable shall be self-regulating. The cable heat output shall decrease with

raising ambient temperature without employment of an auxiliary electrical regulatory
device.
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H. The heating cable shall be composed of two parallel 16 AWG (or larger) stranded,
nickel-plated copper bus wires, embedded in a polymeric conductive (heat
generative) core (web). The wires and core shall be enclosed within a tinned copper,
braided shield, suitable for use as an electrical fault grounding conductor. All cable
components shall be jacketed with a tough, abrasion and moisture resistant
thermoplastic (e.g., polyolefin), inert with aqueous and cleaning chemicals. The over-
jacket shall provide corrosion protection for the cable. A polyolefin or fluoropolymer
over-jacket is an acceptable alternate.

I.  The cable shall have monitor wires and a tinned copper braid, with a fluoropolymer
jacket for mechanical and corrosion protection. The cable is suitable for direct
placement on metallic and polyvinyl chloride (PVC) piping. The heat trace circuits
shall be designed to operate on 20 ampere circuits.

J. The heating cable shall be unaffected by exposure to non-hazardous, unshielded
indoor and outdoor environmental conditions. The cable service life shall not be
diminished by exposure to ultraviolet radiation and random fluctuating temperatures
within a range of -30 degrees to 150 degrees F.

K. The cable shall have a minimum expected service lie of 10 years in applications of
continuous operation. A minimum of 90% of the nominal rated power shall be
exhibited following 1000 hours of continuous operation, in accordance with
Underwriters Laboratories, Incorporated (UL) Standard 746B, Polymeric Materials —
Long Term Property Evaluations.

L. The heating cable shall be UL approved. Cable shall have original manufacturer’s
labeling.

M. The heat trace system shall be manufactured by Delta-Therm, Chemelex, Bylin or
approved equal.

2.3 SELF-REGULATING, PARALLEL-RESISTANCE HEATING CABLES

A. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to the following:

1. Raychem; a division of Tyco Thermal Controls.
2. Preapproved equivalent.
B. Comply with IEEE 515.1

C. Heating Element: Pair of parallel No. 16 (or larger) nickel-coated, stranded copper
bus wires embedded in crosslinked conductive polymer core, which varies heat
output in response to temperature along its length. Terminate with waterproof,
factory-assembled, non-heating leads with connectors at one end and seal the
opposite end watertight. Cable shall be capable of crossing over itself once without
overheating.

D. Electrical Insulating Jacket: Flame-retardant polyolefin.
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STANDARD SPECIFICATIONS

Cable Cover: Tinned-copper braid and polyolefin outer jacket with ultraviolet inhibitor.
Maximum Operating Temperature (Power On): 150 deg F.
Maximum Exposure Temperature (Power Off): 185 deg F.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in

NFPA 70, by a qualified testing agency, and marked for intended location and
application.

I. Capacities and Characteristics:

1.

Maximum Heat Output: 8W/ft.

CONTROLS

A. Pipe-Mounted Thermostats for Freeze Protection:

1.

2.

4.

Remote bulb unit with adjustable temperature range from 30 to 50 deg F.

Snap action; open-on-rise, single-pole switch with minimum current rating
adequate for connected cable.

Remote bulb on capillary, resistance temperature device, or thermistor for
directly sensing pipe-wall temperature.

Corrosion-resistant, waterproof control enclosure.

B. Precipitation and Temperature Sensor for Snow Melting on Roofs and in Gutters:

1.

Microprocessor-based or Automatic control with manual on, automatic, and
standby/reset switch.

Precipitation and temperature sensors shall sense the surface conditions of roof
and gutters and shall be programmed to energize the cable as follows:

a. Temperature Span: 34 to 44 deg F.
b. Adjustable Delay-Off Span: 30 to 90 minutes.

c. Energize Cables: Following two-minute delay if ambient temperature is below
set point and precipitation is detected.

d. De-Energize Cables: On detection of a dry surface plus time delay.

Corrosion-proof and waterproof enclosure suitable for outdoor mounting, for
controls and precipitation and temperature sensors.

Minimum 30-A contactor to energize cable or close other contactors.
Precipitation sensor shall be freestanding.
22 05 33 — HEAT TRACING
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6. Provide relay with contacts to indicate operational status, on or off, for interface
with central HVAC control-system workstation.

2.5 ACCESSORIES

A. Cable Installation Accessories: Fiberglass tape, heat-conductive putty, cable ties,
silicone end seals and splice kits, and installation clips all furnished by manufacturer,
or as recommended in writing by manufacturer.

B. Warning Tape: Continuously printed “Electrical Tracing”; vinyl, at least 3 mils thick,
and with pressure-sensitive, permanent, waterproof, self-adhesive back.

1. Width for markers on pipes with OD, including insulation, less than 6 inches: 3/4
inch minimum.

2. Width for markers on pipes with OD, including insulation, 6 inches or larger: 1-1/2
minimum.

PART 3 - EXECUTION
3.1 EXAMINATION

A. Examine surfaces and substrates to receive electric heating cables for compliance
with requirements for installation tolerances and other conditions affecting
performance.

1. Ensure surfaces and pipes in contact with electric heating cables are free of
burrs and sharp protrusions.

2. Heat tracing shall be installed on clean surfaces free of dirt, debris, protrusions,
oil, grease, and moisture. Remove existing insulation, if any, as required for
proper installation of the heat trace cable. Remove existing heat trace system or
components as required for installation of the new system or components.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

C. Locations for installation of the control panel, thermostat and warning light and alarm
shall be approved by the UTA.

3.2 INSTALLATION - GENERAL

A. The heat trace cable shall be installed in such a manner as to maintain the best
possible contact with the traced pipe, valves, flanges and other in-line equipment.
The heat tracing cable shall be secured to the pipe as recommended by the heat
trace system manufacturers installation instructions.

B. In order to allow for maintenance access to valves, strainers, and other in-line
equipment where additional heat tracing is required, a loose loop of heating cable of
the length required shall be left at the item to be traced. The loop shall be spiraled
around the item and secured as recommended by the heat tracing system
manufacturer’s installation instructions.
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3.3

3.4

STANDARD SPECIFICATIONS

All junction boxes, splices, and terminations requiring maintenance shall be mounted
to be accessible without disturbing the insulation and jacket.

. The location of the ambient sensing thermostats shall be selected to obtain a

representative temperature, be accessible for maintenance, and protected from
tampering.

The installation and final adjustments to the electrical heat tracing system shall be
supervised and field tested by a qualified factory trained equipment manufacturers
service engineer.

After field testing has been completed the installed heat trace system shall be
covered with insulation and a jacket as specified in pipe insulation section of this
Specification.

All pipe electrically heat traced and insulated shall have a plastic label applied to the
insulation every 25 feet. The plastic label shall read “Electric Heat Trace Circuit
Number, Panel Number”.

. Unless otherwise approved, cable of 1000 feet in length and shorter shall be

furnished in one piece. Cable of greater lengths shall be furnished in increments of
this length or longer.

INSTALLATION OF HEATING CABLE

A.

C.

D.

Install electric heating cable across expansion, construction, and control joints
according to manufacturer’s written instructions; use cable-protection conduit and
slack cable to allow movement without damage to cable.

. Electric Heating-Cable Installation for Snow and Ice Melting on Roofs and in Gutters

and Downspouts: Install on roof and in gutters and downspouts with clips furnished
by manufacturer that are compatible with roof, gutters, and downspouts.

Electric Heating-Cable Installation for Freeze Protection for Piping:

1. Install electric heating cables after piping has been tested and before insulation is
installed.

2. Install electric heating cables according to IEEE 515.1.
3. Install insulation over piping with electric cables.

4. Install warning tape on piping insulation where piping is equipped with electric
heating cables.

Set field-adjustable switches and circuit-breaker trip ranges.

CONNECTIONS

A.

Ground equipment according to Section 26 05 26 Grounding and Bonding for
Electrical Systems.
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3.5

3.6

3.7

3.8

3.9

B. Connect wiring according to Section 26 05 19 Low-Voltage Electrical Power
Conductors and Cables.

ELECTRICAL CONNECTIONS

A. Final electrical connections between the heat trace system and the power source
and the energizing of the system will be performed by the UTA’s electrical
department unless directed and approved otherwise.

RE-INSULATION

A. Re-insulate or insulate over the new heat trace cable after installation. See insulation
specification. Type of insulation must be approved to be used with the heat trace
cable to avoid fire and other hazards. Insulate according to manufacturer’s
directions. Take precautions to not damage the heat trace cable.

FIELD QUALITY CONTROL
A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B. Manufacturer’s Field Service: Engage a factory-authorized service representative to
test and inspect components, assemblies, and equipment installations, including
connections.

C. Perform the following tests and inspections with the assistance of a factory-
authorized service representative:

1. Perform tests after cable installation but before application of coverings such as
insulation, wall or ceiling construction, or concrete.

2. Test cables for electrical continuity and insulation integrity before energizing.

3. Test cables to verify rating and power input. Energize and measure voltage and
current simultaneously.

D. Repeat tests for continuity, insulation resistance, and input power after applying
thermal insulation on pipe-mounted cables.

E. Cables will be considered defective if they do not pass tests and inspections.
F. Prepare test and inspection reports.
PROTECTION

A. Protect installed heating cables, including non-heating leads, from damage during
construction.

B. Remove and replace damaged heat-tracing cables.

OPERATION AND MAINTENANCE MANUAL

22 05 33 — HEAT TRACING
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A. Upon completion, CONTRACTOR shall test system for proper operation and set
controls.

B. The equipment manufacturer and installer shall provide adequate training for the
UTA’s Personnel in the proper operation and maintenance of the equipment.

C. The installer shall provide as built drawings indicating the location of heat tracing and
location of connections, controls, thermostats and warning lights and alarms. The
manufacturer shall provide final and complete operation and maintenance manuals
for all components of the heat trace system.

END OF SECTION
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STANDARD SPECIFICATIONS

SECTION 22 11 13

FACILITY WATER DISTRIBUTION PIPING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SUMMARY

A. Section Includes:

1. Installation of building water piping, drain piping, and related work.

2. Installation of pipe hangers, sleeves, supports, brackets, and related

items.

3. Testing of piping systems and correction of any problems found to exist.

RELATED SECTIONS
01 25 00 — Substitution Procedures
33 05 09 — Steel Pipe — Lined and Coated
33 05 05 — Ductile Iron Pipe
33 05 03 — Copper Pipe
33 05 07 — Polyvinyl Pipe
33 05 01 — Acrylonitrile Butadiene Styrene
33 05 11 — Polypropylene Pipe
33 13 00 — Disinfection
33 08 00 — Commissioning of Water Utilities
REFERENCES
A. ASME Standards:

1. B31.1: Power Piping.
SUBMITTALS

A. Product Data:

1. Manufacturer’s technical data for each type of pipe, fitting, valve, and accessory.

2. Installation instructions.

3. Operation and maintenance manuals.
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B. Shop Drawings:
1. Piping layout drawings.
2. Details of pipe supports and hangers.
3. Connection details.
C. Samples:
1. Pipe and fitting samples as requested.
15 QUALITY ASSURANCE
A. Manufacturer Qualifications:
1. Manufacturer with at least five years of experience in producing piping systems.
B. Installer Qualifications:

1. Licensed plumbing contractors with experience in installing water distribution
piping systems.

C. Regulatory Requirements:
1. Comply with IPC, UPC, and local plumbing codes
1.6 ACCEPTANCE
A. Not Applicable.
1.7 PIPING SYSTEM LAYOUTS

A. Piping system Drawings are diagrammatic and are intended to show
approximate location of equipment and piping. Verify dimensions, whether in
figures or scaled, in the field. The CONTRACTOR is responsible for the
installation of complete and workable systems whether completely detailed on
the plans or not.

B. Ascertain locations of apparatus, fixtures, equipment, and piping in the field,
and layout work accordingly. The ENGINEER reserves the right to make minor
changes in location of piping and equipment up to the time of installation
without additional cost to the OWNER.

1.8 REQUIREMENTS OF REGULATORY AGENCIES

A. Install work per applicable provisions of codes, rules, regulations,
statutes, and ordinances of authorities having jurisdiction.

PART 2 - PRODUCTS

21 PIPE
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2.2

A. Provide size, type, and class of pipe for various uses as follows:

1. Steel pipelined and coated, Section 33 05 09.

N

Ductile iron pipe, Section 33 05 05.
Copper pipe, Section 33 05 03.
PVC pipe, Section 33 05 07.

ABS pipe, Section 33 05 01.

o o »~ w

PP pipe, Section 33 05 11.

B. Do not substitute different pipe unless approved in writing before
Substitutions. To request Substitution, refer to Section 01 25 00
Substitution Procedures.

PIPE HANGERS AND SUPPORTS

A. Properly support, suspend, or anchor all piping and fittings to prevent
sagging, overstressing, or longitudinal movement, and to prevent thrust or
loads on or against other equipment.

B. Support horizontal piping on adjustable split steel ring or clevis hangers.
The following schedule shows minimum spacing:

Steel and Copper

1-1/4" and smaller 6'-0" on center
1-1/2" to 3" 8'-0" on center
4" and larger 12'-0" on center

PVC, CPVC, and ABS

1" and smaller 4'-0" on center
1-1/4" to 2" 5'-0" on center
2-1/2" to 4" 6'-0" on center

5" and larger 8'-0" on center

C. Support insulated piping with pipe saddles and hangers that fit on outside of
insulation. Do not compress or damage pipe insulation with hangers or
supports.

D. Provide all rigid hangers with a means of vertical adjustment after
erection.

E. Use copper or copper plated hangers for supporting uninsulated copper
pipe.
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F. Use one of the following means of supporting horizontal piping from a
wall.

1. Steel J-Hook for pipe located close to wall, up to three (3) inches
pipe.

2. For hanger suspension with 750 Ibs. maximum loading, use light
welded steel bracket with hole for one rod, 3/4 inch diameter.

3. For pipe-roll stand support use welded—steel bracket.
G. For vertical piping supports for all pipe except copper:

1. Support vertical piping with wrought steel riser clamps. Make
adequate provision for expansion, contraction, and lateral stability.

2. Use steel extension pipe clamps for vertical pipe supports. Refer to
manufacturer's rated maximum loading for each size pipe. Bolt clamp
securely to pipe rest, clamp end extension on building structure.

3. Where pipe sleeves extend above floor, place pipe clamps at ceiling
below, support clamp end extension from inserts.

H. For uninsulated vertical copper tubing lines, furnish copper tube straps.

I. Use beam clamps that are of malleable iron for 3/8 inch hanger rods; forged
steel beam clamp for hanger rod up to 1-1/2 inches.

2.3 INSERTS

A. Furnish and set inserts in concrete forms; provide reinforcing rods for pipe
sizes over three (3) inches or equivalent.

B. Furnish concrete inserts as follows: Black, malleable iron, universal type for
threaded connections with lateral adjustment.

2.4  SHIELDS
A. Provide shields to protect insulation in all areas.

B. Provide approved galvanized form shields to protect insulation at areas of
contact with hangers and supports.

C. Furnish low compressive insulation protector shields. Size per shield
manufacturer's recommendations.

25 SLEEVES
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A. Where pipes pass through floors, footings, foundations, walls, or ceilings,
furnish and install pipe sleeves. Sleeves for concealed piping shall be of
galvanized iron, and for exposed piping on I.P.S. black steel pipe installed so
as to be completely covered by escutcheons. Extend sleeves through floors
1/2 inch above finish floor.

2.6 ESCUTCHEONS

A. Fit pipe passing through walls, floors, or ceilings with escutcheons with set
screws.

B. Use prime painted escutcheons where surface is to receive a paint finish;
otherwise, use escutcheons that are nickel or chromium plated.

C. Where piping is insulated, use escutcheon outside the insulation.
2.7 JOINTS

A. For screwed pipe make ends with sharp, clean tapered threads using pipe
compound on male thread only. Do not use mill cut threads. Ream cut pipe to
full inside diameter.

B. Welding may be done by either arc or acetylene process, ASME B3l.1.

C. For solder joints use fittings specifically made for soldering. Clean all burrs
and roughen pipe to clean. Solder complete around joint.

D. For grooved pipe jointing systems use mechanical pipe couplings and
fittings.

E. For no-hub cast iron pipe use double screw joint neoprene coupler.
2.8 UNIONS

A. Furnish and install unions necessary for installation and necessary to permit
removal of equipment.

B. For unions in steel pipe 1-1/2 inches and smaller use malleable iron
ground joint unions with brass to iron seat, galvanized or black as
required.

C. For larger unions in steel pipe use standard weight, cast iron flange unions
with 1/16 inch thick gaskets, galvanized or black as required.

PART 3 - EXECUTION
3.1 PREPARATION

A. Before installation of piping, verify that it will not interfere with
clearances required for the erection and finish of structural members,
architectural members, electrical, sprinkler, or mechanical items.
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3.2

3.3

3.4

B.

C.

Hang or support piping materials from roof support system whenever
possible.

Do not cut any structural members for installation of piping.

INSERTS

A.

Use inserts for suspending hangers from reinforced concrete slabs and
sides of reinforced concrete beams wherever practicable.

. Set inserts in position in advance of concrete work. Provide

reinforcement rod in concrete for inserts carrying pipe over four (4)
inches in diameter.

Where concrete slabs form finished ceiling, finish inserts flush with slab
surface.

Where inserts are omitted, drill through concrete slab from below and
provide rod with recessed square steel plate and nut above slab.

SLEEVES

A.

Set sleeves in position in advance of concrete work. Provide suitable
reinforcing around sleeves.

Extend sleeves through potentially wet floors 1 inch above finished floor
level. Caulk sleeves full depth and provide floor plate.

. Where piping passes through floor, ceiling, or wall, close-off space

between pipe and construction with noncombustible insulation. Provide
tight-fitting metal caps on both sides and caulk.

PIPE HANGERS AND SUPPORTS

A.

Support all piping and make adequate provisions for expansion,
contraction, slope, and anchorage.

. The use of pipe hooks, chains, or perforated metal for pipe support will

not be permitted.
Suspend all piping in the building as indicated.

Install hangers to provide minimum 1/2 inch clear space between
finished covering and adjacent work.

Place a hanger within 1 foot of each horizontal elbow.

Use hangers that are vertically adjustable 1-1/2 inches minimum after
piping is erected.

. Support horizontal soil pipe near each hub, with five (5) feet maximum

spacing between hangers.
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3.5

3.6

3.7

H.

STANDARD SPECIFICATIONS

Support vertical piping at every other floor. Support vertical soil pipe at each
floor and at hub.

Where several pipes can be installed in parallel and at same elevation,
provide multiple or trapeze hangers.

Where practical, support riser piping independently of connected
horizontal piping.

PIPING INSTALLATION

A.

Cut piping accurately for fabrication to measurements established at the
construction site and work into place without springing or forcing.

. Remove burrs and cutting slag from pipe by rearing or other approved

cleaning methods.
Make changes in direction with proper fittings.

Arrange piping so as not to interfere with the removal of other equipment,
ducts, or devices. Do not block doors, windows, or access openings. Provide
unions in the piping at connections to all equipment. Unions must be
accessible.

Make connections of dissimilar metals (such as copper and steel) with
insulating couplings suitable for at least 175 psig working pressure at 250
deg F.

Cap or plug open ends of pipes and equipment with PVC caps or expanding
neoprene plugs to keep dirt and other foreign materials out of the system. Plugs
of rags, wool, cotton, waste, or similar materials are not acceptable.

Install all piping systems so they can easily be drained. Provide hose bibs at
low point of water lines.

Slope all soil and waste lines within the building at 1/4 inch per foot fall in the
direction of flow unless indicated otherwise.

PRIMING AND COATING

A.

Prime coat exposed steel hangers and supports and hangers and supports
located in crawl spaces, pipe shafts, and suspended ceiling spaces.

DISINFECTION AND TESTING

A.

B.

Disinfect culinary water piping, Section 33 13 00 Disinfection.

Performance testing culinary water piping, Section 33 08 00 Commissioning of Water
Utilities.
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C. Repair defects that develop under tests promptly and repeat tests. No caulking
of screwed joints, cracks, or holes will be permitted. Replace pipe or fitting or
both with new material when repairing leaks in screwed joints.

D. Repair leaks in copper tubing by melting out joint, thoroughly cleaning both
tubing and fitting, and resoldering.

3.8 FIELD QUALITY CONTROL
A. Inspect installed piping system for proper installation.
B. Perform hydrostatic pressure testing to ensure system is leak-free.

C. Test operation of all valves and accessories.

END OF SECTION
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Division 23 — Heating, Ventilating, and Air
Conditioning

DIVISION 23 — HEATING, VENTILATING, AND AIR CONDITIONING
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SECTION 23 05 00

MECHANICAL GENERAL REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SUMMARY
A. Section Includes:
1. General requirements for mechanical systems.
2. General requirements for submittals, labeling, and servicing mechanical systems.
3. Locating equipment and test run mechanical systems.
RELATED SECTIONS
01 25 00 — substitution procedures
01 31 00 — Project Management and Coordination
REFERENCES
A. Not Applicable.
SUBMITTALS

A. General: Submittals must indicate proper arrangements to suit installation and
maintenance requirements such as but not limited to motor location, access door
openings, filter removal, piping connections. Clearly mark equipment submittal
sheets indicating equipment symbol and exact selection of proposed equipment.

B. Shop Drawings: Submit complete, bound, indexed, loose leaf binder large enough for
all items, including:

1. Equipment schedule items.

2. Vibration elimination devices.

3. Piping and valves.

4. Insulation.

5. Registers and grilles.

6. Automatic temperature controls.

7. Certificates of guarantee.

8. Pipe Tests: If requested, submit a report of tests performed by pipe manufacturer

and the date each test was completed.
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1.6

1.7

1.8

1.9

STANDARD SPECIFICATIONS

QUALITY ASSURANCE

A. Work shall be carried out by personnel who are skilled in their respective trades and
properly supervised by experienced personnel.

B. CONTRACTOR shall obtain all necessary permits and licenses required for work to
proceed and shall comply with all applicable regulations, standards, and codes.

C. Allinstallations should comply with manufacturer's recommendations and guidelines.

ACCEPTANCE

A. Not Applicable.

LABELING

A. Identify all critical items of equipment with permanently etched, laminated plastic
labels indicating function or relationship of each piece of equipment to system
involved. Secure all labels in place in a clearly visible location with appropriate self-
tapping screws.

B. Mark pipe continuously to identify such information as nominal size, pressure rating,
industry standards designation number, flow direction, etc.

SERVICE

A. Provide emergency service for mechanical systems.

B. In the event of a system Failure, OWNER shall be able to telephone a single request
for complete service call by using a number furnished under the contract. The
service organization shall dispatch in the time specified by the ENGINEER a person
to the site who shall be able to analyze the systems and locate the malfunction. If
work should be required out of the normal trade definition, it shall be the
responsibility of this service organization to contact the CONTRACTOR or any other
specialty involved, and take the responsibility of completing the repairs and putting
the system into operation.

C. Service shall be provided by a service business, established and experienced in this
work. Complete information in regard to this service organization, showing the
personnel, equipment, location, experience, etc., shall be submitted for review along
with other items of the system.

D. This service shall be provided starting at the date of Substantial Completion, and for

the duration of the CONTRACTOR’s guarantee period.

SUBSTITUTIONS

A. Section 01 25 00 Substitution Procedures.

B.

Resolve any conflict arising from use of substituted equipment.

C. Pay all costs required to make equipment comply with intent of Contract Documents.

All approvals shall be obtained in writing.
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1.10 COORDINATION

A.
B.
C.
D.

Section 01 31 00, Project Management and Coordination.
Plan all work to proceed with a minimum of interference with other trades.
Inform affected trades of all openings for mechanical work.

Furnish all special frames and sleeves as indicated in other Sections.

1.11 PRODUCT HANDLING

A.

B.

Section 01 65 00, Product Delivery and Handling.

Deliver all materials to the job bearing manufacturer's name and trade name and UL
label in every case where a standard has been established for that particular
material.

Store product in original containers, protect from elements, and make readily
accessible for inspection until ready for installation.

1.12 PROJECT CONDITIONS

A.

C.
D.

Notify ENGINEER if a discrepancy occurs between the equipment supplied and the
intent or function of the equipment, catalog numbers, discontinued products,
Drawings, Specifications, etc.

. Failure to report any conflict does not relieve CONTRACTOR from meeting the intent

of the Contract Documents nor shall it change the contract cost.
Perform all required digging, cutting, incidental work, and make required repairs.

Do not cut into any structural element without ENGINEER’s knowledge.

PART 2 - PRODUCTS

2.1 EQUIPMENT

A.

B.

Where two (2) or more units of the same class of new equipment are
required, provide units of single manufacturer.

Use standard products of the manufacturer unless indicated otherwise.

2.2 MATERIALS

A.

B.

C.

All materials should be new, free from defects, and as per manufacture’s
specifications.

All ferrous materials exposed to weather or damp locations shall be rust-proofed.

All flammable materials shall conform to local and national fire safety standards.

PART 3 - EXECUTION
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3.1

3.2

3.3

3.4

ROUGH IN REQUIREMENTS

A. Refer to architectural, structural, mechanical, civil and electrical
Drawings.

B. Verify that equipment dimensions meet space requirements with
sufficient clearances as may be required by equipment used and as
indicated.

C. Check building and equipment dimensions for exact placement of
sleeves, conduit and equipment.

D. Determine requirements and dimensions relating to manufacturer's Shop
Drawings.

E. Make changes required due to lack of coordination at no additional cost to
OWNER.

ACCESSIBILITY FOR MAINTENANCE

A. Coordinate location of equipment such as valves, dampers, fixtures,
motors, fans, controls, etc. to allow accessibility for maintenance.

B. Ensure access for service or maintenance for proper operation and
function.

C. To facilitate function, coordinate mechanical work of all other trades to avoid
concealing equipment.

D. Refer any critical location or assembly conflicts to ENGINEER.
TEST RUN

A. Perform preliminary operation of all mechanical systems in cooperation with all
trades involved.

B. Arrange time of test run.

C. Make operating test by a team consisting of manufacturer's
representative, CONTRACTOR's representative, and ENGINEER.

D. Complete test run in one (1) working day including possible different date
identification and recheck of significant items under different working
conditions.

INSTALLATION

A. Installation shall be carried out as per manufacturer's guidelines and in
accordance with the project plan.

B. Install mechanical systems so that they can operate without causing
excessive noise, vibration, or other disturbances.
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C.

Ensure that all installations are level, aligned, and securely fastened.

3.5 FIELD QUALITY CONTROL

A.

Perform inspections and tests during installation and upon completion to
ensure conformance to the contract documents.

Defective equipment or systems shall be replaced or repaired at the
CONTRACTOR's expense.

3.6 TRAINING

A.

Provide training to OWNER's personnel on operation and maintenance of
the systems.

Training shall be performed by qualified personnel and should include
documentation for future reference.

PART 4 - MAINTENANCE

4.1 MAINTENANCE SERVICE

A.

Provide all necessary maintenance documentation, including operation and
maintenance manuals, troubleshooting guides, and spare parts lists.

Assist OWNER in establishing a preventative maintenance schedule.

Ensure availability of spare parts and technical support for a period of five years from
date of substantial completion.

END OF SECTION
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SECTION 23 83 16

SNOWMELT SYSTEM AND PIPING
PART 1 - GENERAL
1.1 SUMMARY

A. This Section includes radiant heating piping, including pipes, fittings, and piping
specialties.

1.2 REFERENCES
A. Related Documents

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 23 Specification Sections, apply to this
Section.

1.3 SUBMITTALS

A. Product Data: For each type of radiant heating pipe, fitting, manifold, specialty, and
control.

1. For radiant heating piping and manifolds, include pressure and temperature
rating, oxygen-barrier performance, fire-performance characteristics, and water
flow and pressure drop characteristics.

2. Distribution manifolds
3. Manifold Cabinets
4. Slab Snow / Ice Sensor

B. Shop Drawings: Show piping layout and details drawn to scale, including valves,
manifolds, controls, and support assemblies, and their attachments to building
structure.

1. Snowmelt system hydronic and heat transfer performance data generated by
snowmelt piping manufacturer's computer layout software. Data shall include:

a. Heat output in BTUH/ft.

b. Fluid pressure drop through the snowmelt radiant piping, from the supply
manifold to the return manifold.

c. Snowmelt fluid supply temperature, return temperature, and flow rate.
d. Snowmelt pipe circuiting, pipe size, and pipe routing in each snowmelt slab.

2. Locations of manifold cabinets surface mounted on walls, and sleeves where
snowmelt pipe rises out of slab.
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E.

Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale,
on which the following items are shown and coordinated with each other, based on
input from installers of the items involved.

Operation and Maintenance Data: For radiant heating piping valves and equipment
to include in operation and maintenance manuals.

Field quality-control reports.

1.4 QUALITY ASSURANCE

A.

Not Applicable.

1.5 ACCEPTANCE

A.

Not Applicable.

1.6 DEFINITIONS

A.
B.

C.

EPDM: Ethylene-propylene-diene terpolymer rubber.
PEX: Crosslinked polyethylene.

CWP: Cold working pressure.

PART 2 - PRODUCTS

2.1 PEX PIPE AND FITTINGS

A.

Manufacturers: Subject to compliance with requirements, provide products by one
of the following or other approved equal:

1. HeatLink USA Inc.

2. Stadler-Viega.

3. Uponor Wirsho Co.

4. Vanguard Piping Systems, Inc.

5. Warmboard, Inc.

6. Watts Radiant, Inc.; a division of Watts Water Technologies, Inc.
7. Roth.

Pipe Material: PEX plastic according to ASTM F 876.

Oxygen Barrier: Limit oxygen diffusion through the tube to maximum 0.10 mg per
cu. m/day at 104 deg F according to DIN 4726.

Fittings: ASTM F 1807, metal insert and copper crimp rings.

Pressure/Temperature Rating: Minimum 100 psig and 180 deg F.
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2.2

2.3

STANDARD SPECIFICATIONS

F. Flame-Spread and Smoke-Developed Indices: 25 and 50 or less, respectively, tested
according to ASTM E 84.

EPDM PIPE AND FITTINGS

A. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

F.

G.

1.

2.

Watts Radiant, Inc.; a division of Watts Water Technologies, Inc.

Prior approved equal.

Pipe Material: Crosslinked EPDM (ASTM D1418 Class M) inner and outer tubes.

Wall Thickness: Minimum 0.125 inch.

Oxygen Barrier: Ductile aluminum foil layer applied to the inner tube to limit oxygen
diffusion through the pipe to maximum 0.10 mg per cu. m/day at 104 deg F
according to DIN 4726.

Reinforcing Braid: Braided-aluminum wire between the inner and outer tube.

Fittings: ASTM F 1807, copper with stainless-steel crimps or clamps.

Pressure/Temperature Rating: Minimum 100 psig and 210 deg F.

DISTRIBUTION MANIFOLDS

A. Manifold: Minimum NPS 1, copper or brass.

B. Main Shutoff Valves:

1.

o & w0 DN

6.

7.

Factory installed on supply and return connections.
Three-piece body.

Body: Brass or bronze.

Ball: Chrome-plated bronze.

Seals: PTFE.

CWP Rating: 150 psig.

Maximum Operating Temperature: 225 deg F.

C. Manual Air Vents:

1.

2.

3.

Body: Bronze.
Internal Parts: Nonferrous.

Operator: Key furnished with valve, or screwdriver bit.
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4.
5.
6.

7.

Inlet Connection: NPS 1/2.
Discharge Connection: NPS 1/8.
CWP Rating: 150 psig.

Maximum Operating Temperature: 225 deg F.

D. Balancing Valves:

1.
2.

3.

8.
9.

Body: Plastic or bronze, ball or plug, or globe cartridge type.

Ball or Plug: Brass or stainless steel.

Globe Cartridge and Washer: Brass with EPDM composition washer.
Seat: PTFE.

Visual Flow Indicator: Flowmeter with visible indication in a clear plastic cap at
top of valve.

Differential Pressure Gage Connections: Integral seals for portable meter to
measure loss across calibrated orifice.

Handle Style: Lever or knob, with memory stop to retain set position if used for
shutoff.

CWP Rating: Minimum 125 psig.

Maximum Operating Temperature: 250 deg F.

E. Zone Control Valves:

1.

6.

7.

o & w0 DN

Body: Plastic or bronze, ball or plug, or globe cartridge type.

Ball or Plug: Brass or stainless steel.

Globe Cartridge and Washer: Brass with EPDM composition washer.
Seat: PTFE.

Actuator: Replaceable electric motor.

CWP Rating: Minimum 125 psig.

Maximum Operating Temperature: 250 deg F.

F. Thermometers:

1.

2.

3.

Mount on supply and return connections.
Case: Dry type, metal or plastic, 2-inch diameter.

Element: Bourdon tube or other type of pressure element.
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4. Movement: Mechanical, connecting element and pointer.

5. Dial: Satin-faced, nonreflective aluminum with permanently etched scale
markings.

6. Pointer: Black metal.
7. Window: Plastic.
8. Connector: Rigid, back type.

9. Thermal System: Liquid- or mercury-filled bulb in copper-plated steel,
aluminum, or brass stem.

10. Accuracy: Plus or minus 1 percent of range or plus or minus 1 scale division to
maximum of 1.5 percent of range.

G. Mounting Brackets: Copper, or plastic or copper-clad steel, where in contact with
manifold.

2.4 Manifold Cabinets

A. Surface mounted with galvanized or stainless-steel back plate, stainless steel
sides/top/bottom, stainless steel hinged door with handle that rotates 90 degrees to
secure door and removable lock cylinder in handle. All cabinets to be provided with
identical key sets so one key will lock/unlock all cabinets. Provide minimum 4 keys
per manifold cabinet. Minimum cabinet dimensions 40” x 28” x 4”.

B. Back plate to include horizontal rails, adjustable vertical rails, and mounting brackets
for the radiant manifolds.

25 PIPING SPECIALTIES

A. Cable Ties:
1. Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties.
2. Minimum Width: 1/8 inch.
3. Tensile Strength: 20 Ib, minimum.
4. Temperature Range: Minus 40 to plus 185 deg F.

B. Floor-Mounting Staples:
1. Steel, with corrosion-resistant coating and smooth finish without sharp edges.
2. Minimum Thickness: 3/32 inch.
3. Width: Minimum, wider than tubing.

C. Floor-Mounting Clamps:
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2.6

1. Two bolt, steel, with corrosion-resistant coating and smooth finish without sharp
edges.

2. Minimum Thickness: 3/32 inch.
3. Width: Minimum, wider than tubing.
D. Floor Mounting Tracks:
1. Aluminum or plastic channel track with smooth finish, no sharp edges.
2. Minimum Thickness: 1/16 inch.
3. Slot Width: Snap fit to hold tubing.
4. Slot Spacing: 2-inch intervals.
E. Modular Interlocking Blocks:
1. Polypropylene snap-together blocks with grooves to support piping.
2. Galvanized sheet metal or aluminum emission plates.
3. Natural mineral board cover panel.
F. Heat-Emission Plates:
1. Formed aluminum suitable for radiant heating piping.
2. Minimum Thickness: 1/16 inch.
3. Slot Width: Snap fit to maintain pressure fit on tubing.
G. Galvanized Wire Mesh:

1. Steel mesh with galvanized finish, on a minimum 6” x 6” grid, used to hold
showmelt pipe in place as slab is poured. Include galvanized steel chairs to hold
the wire mesh and snowmelt pipe at the proper elevation during slab pour.

CONTROLS

A. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

1. Alerton VLCA-1688 controller.
B. Precipitation and Temperature Sensor:

1. Microprocessor-based control with manual on, automatic, and standby/reset
switch.

2. Precipitation and temperature sensors shall sense the surface conditions of
pavement and shall be programmed to operate pump and zone control valves
as follows:
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2.7

7.

8.

STANDARD SPECIFICATIONS

a. Temperature Span: 34 to 44 deg F.
b. Adjustable Delay Off Span: 30 to 90 minutes.

c. Start Pump or Open Zone Control Valves: Following two-minute delay if
ambient temperature is below set point and precipitation is detected.

d. Stop Pump or Close Zone Control Valves: On detection of a dry surface plus
time delay.

Corrosion-proof and waterproof enclosure suitable for outdoor mounting, for
controls and precipitation and temperature sensors.

Minimum 30-A contactor to start pump and open valves.
Precipitation sensor shall be mounted in empty conduit below the slab.

Provide relay with contacts to indicate operational status, on or off, for interface
with central HVAC control system workstation.

Relays for lighting control system provided by division 26.

See drawings for other controls boards and required points.

SLAB SNOW/ICE SENSOR

A. Approved Manufacturer: Tekmar.

B. Sensor constructed of silicon brass sensor intended for installation in outdoor slab,
with 5 conductor stranded wire with polyethylene jacket.

C. Provide with silicon brass socket that is installed directly into the outdoor slab.
Sensor to be secured to socket with stainless steel screws. Socket to include
connection point for conduit cast in slab, through which control wiring off sensor shall
be routed.

PART 3 - EXECUTION

3.1

3.2

EXAMINATION

A. Examine surfaces and substrates to receive radiant heating piping for compliance
with requirements for installation tolerances and other conditions affecting

performance.

1. Ensure that surfaces and pipes in contact with radiant heating piping are free of
burrs and sharp protrusions.

2. Ensure that surfaces and substrates are level and plumb.

3. Proceed with installation only after unsatisfactory conditions have been

corrected.

APPLICATIONS
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3.3

A.

STANDARD SPECIFICATIONS

Install the following types of radiant heating piping for the applications described:
1. Piping in Exterior Pavement and Stairs: EPDM.
2. Piping in Interior Reinforced-Concrete Floors: PEX.

3. Piping in Level Fill Concrete Floors (Not Reinforced): PEX.

INSTALLATION

A.

Drawing plans, schematics, and diagrams indicate general location and
arrangement of piping systems. Indicate piping locations and arrangements if such
were used to size pipe and calculate friction loss, expansion, pump sizing, and
other design considerations. Install piping as indicated unless deviations to layout
are approved on Shop or Coordination Drawings.

. Install radiant heating piping continuous from the manifold through the heated panel

and back to the manifold without piping joints in heated panels.
Connect radiant piping to manifold in a reverse-return arrangement.

Do not bend pipes in radii smaller than manufacturer's minimum bend radius
dimensions.

Install manifolds in accessible locations or install access panels to provide
maintenance access as required in Division 8 Section "Access Doors and Frames."

Fire- and Smoke-Barrier Penetrations: Maintain indicated fire rating of walls,
partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with
firestop materials.

Piping in Exterior Pavement and Stairs:

1. Secure piping in concrete floors by attaching pipes to reinforcement using cable
ties.

2. Space cable ties a maximum of 18 inches on-center (0.c.), and at center of turns
or bends.

3. Maintain 3-inch minimum cover.

4. Install a sleeve of 3/8-inch- thick, foam-type insulation or PE pipe around tubing
and extending for a minimum of 10 inches on each side of slab joints to protect
the tubing passing through expansion or control joints. Anchor sleeve to slab
form at control joints to provide maximum clearance for saw cut.

5. Prior to pouring slab, a detailed as-built drawing shall be prepared with the
location of all piping dimensioned and accurately located. The supplier shall visit
the site and confirm in writing that the installation is in conformance with the
snowmelt pipe manufacturer’s instructions and circuiting drawings, and that all
manufacturer’'s recommendations have been followed.
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6.

Maintain minimum 40-psig pressure in piping during concrete placement and
continue for 24 hours after placement.

H. Piping in Interior Reinforced-Concrete Floors:

1.

Secure piping in concrete floors by attaching pipes to reinforcement using cable
ties.

Space cable ties a maximum of 18 inches o.c., and at center of turns and bends.
Maintain 2-inch minimum cover.

Install a sleeve of 3/8-inch-thick, foam-type insulation or PE pipe around tubing
and extending for a minimum of 10 inches on each side of slab joints to protect
the tubing passing through expansion or control joints. Anchor sleeve to slab
form at control joints to provide maximum clearance for saw cut.

Maintain minimum 40-psig pressure in piping during concrete placement and
continue for 24 hours after placement.

I.  Piping in Level Fill Concrete Floors (Not Reinforced):

1.

Secure piping in concrete floors by attaching pipes to subfloor using tracks,
clamps, or staples.

Space tracks, clamps, or staples a maximum of 18 inches o.c., and at center of
turns or bends.

Maintain 3/4-inch minimum cover.

Install a sleeve of 3/8-inch-thick, foam-type insulation or PE pipe around tubing
and extending for a minimum of 10 inches on each side of slab joints to protect
the tubing passing through expansion or control joints. Anchor sleeve to slab
form at control joints to provide maximum clearance for saw cut.

Maintain minimum 40-psig pressure in piping during the concrete pour and
continue for 24 hours during curing.

J. Revise locations and elevations from those indicated as required to suit field
conditions and ensure integrity of piping and as approved by ENGINEER.

K. After system balancing has been completed, mark balancing valves to permanently
indicate final position.

L. Perform the following adjustments before operating the system:

1.

2.

3.

4.

Open valves to fully open position.
Check operation of automatic valves.
Set temperature controls so all zones call for full flow.

Purge air from piping.
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3.4

M. After the concrete or plaster heating panel has cured as recommended by concrete
or plaster supplier, operate radiant heating system as follows:

1. Start system heating at a maximum of 10 deg F above the ambient radiant
panel temperature, and increase 10 deg F each following day until design
temperature is achieved.

2. For freeze protection, operate at a maximum of 60 deg F supply-water
temperature.

FIELD QUALITY CONTROL

A. Prepare radiant heating piping for testing as follows:
1. Open all isolation valves and close bypass valves.
2. Open and verify operation of zone control valves.
3. Flush with clean water, and clean strainers.

B. Tests and Inspections:

1. Leak Test: After installation, charge system and test for leaks. Subject piping to
hydrostatic test pressure that is not less than 1.5 times the design pressure but
not more than 100 psig. Repair leaks and retest until no leaks exist.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.

C. Remove and replace malfunctioning radiant heating piping components that do not
pass tests, and retest as specified above. Snowmelt piping will be considered
defective if it does not pass tests and inspections.

D. Prepare a written report of testing.
E. Protect snowmelt piping system from damage during construction.

END OF SECTION
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SECTION 26 05 00

ELECTRICAL GENERAL REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SUMMARY
A. Section Includes:
1. General requirements for electrical systems.

2. Requirements for electrical system layouts, interpretations of drawings and
specifications, quality assurance, coordination, submittals, operation and
maintenance manuals, record drawings, product handling, project conditions, and
warranty.

B. Related Requirements:
1. Section 01 60 01 “Buy America Requirements” for special product requirements.
a. Note to Designer: This is required for projects with Federal Funds.
RELATED SECTIONS
01 25 00 — Substitution Procedures
01 31 00 — Project Management and Coordination

07 84 13 — Penetration Firestopping

REFERENCES

A. NFPA Standards 70: National Electrical Code

SUBMITTALS

A. Electrical installation certificate from electrical inspection authority having jurisdiction.

B. Wiring Layout: Before installation of the electrical work, submit a complete wiring
layout, showing arrangement of all circuits, conduits, and control equipment, size of
conduit, conductors, wiring diagrams and connections of all equipment necessary for
full understanding and record of the installation.

C. The CONTRACTOR shall submit complete shop drawings and other required
submittals. Incomplete submittals will be returned to the CONTRACTOR unreviewed.
No time extensions or cost increases will be allowed for delays caused by the return
of incomplete submittals.
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D. Shop Drawings: After the contract is awarded, but prior to manufacture or installation
of any equipment, submit electronic copy (PDF format) of shop drawings. Partially
complete sets of shop drawings are not acceptable. Submit all shop drawings in one
complete submittal package. Prior to submitting shop drawings, review and certify
that they are in compliance with the contract documents; Sign all approved shop
drawings. Allow a minimum of two weeks for the ENGINEER to review the shop
drawings. Refer to architectural general provision section for additional requirements.

E. Provide equipment catalog “cut sheets”, brochures and/or drawings which clearly
describe the proposed equipment. Include plans, elevations, sections, isometrics,
and detailed engineering and dimensional information as applicable including
equipment room layouts. Electrical room layouts are required to show all electrical
equipment locations for all projects that include electrical rooms. Do not submit
catalog “cut sheets” which describe several different items in addition to those items
to be used, unless all relevant information is clearly identified. Bind each information
set in three ring binder or binders of sufficient size or sizes to enclose all information.
Organize all information by section. Provide separate tabbed covers for each section
of Divisions 26, 27, and 28, indicating section number for each section requiring
submittals.

F. Include on front cover of binder or binders the name and location of the project,
architect, electrical engineer, general contractor, electrical contractor,
subcontractors, supplier/vendor, order number, volume, date, and any other
applicable information. Certify that shop drawings are submitted in accordance with
the contract documents with a written statement indicating compliance. Submittals
will be reviewed and comments produced two times maximum. Additional reviews
will be billed at current rates.

1.5 QUALITY ASSURANCE
A. Workmanship to be neat with good appearance, NFPA 70.

B. Perform work in accordance with all governing codes, rules, and regulations
including the following minimum codes (latest editions or as otherwise accepted by
the Authorities Having Jurisdiction):

1. National Electric Code (NEC)

2. International Building Code (IBC)

3. International Fire Code (IFC)
4. International Mechanical Code (IMC)
5. International Plumbing Code (IPC)

6. American Disability Act (ADA)
7. National Electrical Safety Code (NESC)
8. Local Codes and Ordinances
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1.6

1.7

C.

G.

STANDARD SPECIFICATIONS
Comply with all standards where applicable for equipment and materials including
the following minimum standards:

1. Underwriter's Laboratories (UL)

American Society for Testing Materials (ASTM)

Certified Ballast Manufacturers (CBM)

H WD

Insulated Cable Engineers Association (ICEA)

5. National Electrical Manufacturer’s Institute (NEMA)

6. American National Standards Institute (ANSI)

7. Electrical Testing Laboratories (ETL)

8. National Fire Protection Association (NFPA)

9. Institute of Electrical and Electronics Engineers (IEEE)

10. American Institute of Electrical Engineer’s Electrical Power
11. Systems Commercial Construction

12. llluminating Engineers Society (IES)

Provide new electrical equipment conforming to all requirements as set forth in the
above standards. Provide UL labeled equipment where such label is applicable.

Comply with all state and local codes and ordinances. When conflicts occur among
codes, standards, drawings, and/or specifications, the most stringent requirements
shall govern.

Obtain all permits, inspections, etc. required by authority having jurisdiction. Include
all fees in bid. Provide a certificate of approval to the OWNER's representative from
the inspection authority at completion of the work.

The CONTRACTOR shall have a current state contracting license applicable to type
of work to be performed under this contract.

ACCEPTANCE

A.

Not Applicable.

ELECTRICAL SYSTEM LAYOUTS

A.

B.

Drawings are diagrammatic, intended to indicate general scope and locations of work
to be installed.

Furnish, as if called for in detail by the Contract Documents, all items of labor and
material or equipment incidental to or necessary for the complete installation and
proper operation of electrical work.
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1.8

1.9

1.10

1.11

C. Adhere to applicable building codes, safety regulations, and industry standards (e.g.,

NEC, IEC) for electrical system layouts and installations.

INTERPRETATIONS OF DRAWINGS AND SPECIFICATIONS

A. Prior to bidding the job, submit requests for clarification in writing to the ENGINEER

prior to issuance of the final addendum.

. After signing the contract, provide all materials, labor, and equipment to meet the

intent, purpose, and function of the contract documents.

. The following terms used in Division 26, 27, and 28 documents are defined as

follows:
1. “Provide” - Means furnish and connect, unless otherwise indicated.
2. “Furnish- Mean purchase new and deliver in operating order to the project site.

"Install" - Means to physically install the items in-place.

> W

"Connect" - Means make final electrical connections for a complete operating
piece of equipment. This includes providing conduit, wire, terminations, etc. as
applicable.

5. "Or Equivalent" - Means to provide equivalent equipment. Such equipment must
be approved by the ENGINEER prior to bidding.

EXAMINATION OF SITE
A. Visit the site and verify existing field conditions prior to submitting bid.

SUBSTITUTIONS
A. See Section 01 25 00 Substitution Procedures.

B. Resolve any conflict arising from use of substituted equipment.

C. Provide only specified products or products approved by addendum. Substitutions

will be considered if two copies of the proposal are received at the Engineer's office
eight (8) working days prior to the bid day. Include in the proposal the specified and
proposed catalog numbers of the equipment under consideration and a catalog cut
sheet(s) with pictorial and descriptive information. Certify that the equipment
proposed is equal to that specified, that it has the same electrical and physical
characteristics, compatible dimensions, is compatible with existing systems or
components, and meets the functional intent of the contract documents. All
approvals shall be obtained in writing.

. Itis the responsibility of the CONTRACTOR to make all substituted equipment

comply with the intent of the contract documents and bear all cost associated with
conflicts arising from the use of substituted equipment.

E. Provide samples if required by the Engineer for approval.

COORDINATION
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A.
B
C.
D
E

See Section 01 31 00 — Project Management and Coordination.

. Plan all work to proceed with a minimum of interference with other trades.

Inform affected trades of all openings for electrical work.

. Furnish all special frames and sleeves as indicated in other Sections.

. Hold regular coordination meetings among trades to ensure smooth project

execution, identify potential conflicts early, and foster communication among
stakeholders. Specify the frequency (e.g., weekly, bi-weekly) and attendees (e.g.,
representatives from each trade) of these meetings.

1.12 OPERATION AND MAINTENANCE MANUALS

A.

Submit electronic copy (PDF format) of operating instruction and maintenance
manuals for all equipment and materials provided under Divisions 26, 27, and 28.

Provide manufacturer's recommended operating and maintenance instructions,
cleaning and servicing requirements, serial and model number of each piece of
equipment, complete list of replacement parts, performance curves and data, wiring
diagrams, warranties, and vendor's name, address, and phone numbers. Do not
submit information which describes several different items in addition to those items
to be used, unless all relevant information is clearly identified. Assemble all data in
completely indexed volume or volumes. Engrave the job title, and name, address,
and phone numbers of the CONTRACTOR on the front cover and on the spine.
Incomplete O&M manuals will be returned to the CONTRACTOR for corrections /
additions.

1.13 RECORD DRAWINGS

A.

Maintain on a daily basis a complete set of "Red-Lined Drawings", reflecting an
accurate record of all work including addendums, revisions, and changes. Indicate
precise dimensioned locations of all concealed work and equipment, including
concealed or embedded conduit, junction boxes, etc. Record all "Red-Lined
Drawing" information on a set of full sized prints of the contract drawings.

. Certify the "Red Lined Drawings" for correctness. Indicate on each drawing the name

of the general and electrical contractors with signatures of each representative
responsible for the work.

. The electrical engineering design firm will create record (as-built) drawings from the

certified red-lined drawings; however, the general and electrical contractors retain
the responsibility for the accuracy of the record drawings.

1.14 PRODUCT HANDLING

A.

Deliver all materials to the job bearing manufacturer's name and trade name and UL
label in every case where a standard has been established for that particular
material.

26 05 00 — ELECTRICAL GENERAL REQUIREMENTS
Page 5 of 13
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

1.15

B.

Store product in original containers, protect from elements, and make readily
accessible for inspection until ready for installation.

PROJECT CONDITIONS

A.

Notify the ENGINEER if a discrepancy occurs between the equipment supplied and
the intent or function of the equipment, catalog numbers, discontinued products,
drawings, specifications, etc.

Failure to report any conflict does not relieve CONTRACTOR from meeting the intent
of the contract documents nor shall it change the contract cost.

Perform all required digging, cutting, incidental work, and make required repairs.
Do not cut into any structural element without ENGINEER’s knowledge.
Maintain site safety and cleanliness by adhering to safety regulations, performing

regular site clean-up, storing materials properly, and using personal protective
equipment (PPE) as required.

1.16 WARRANTY

A.

Ensure that the electrical system installed under this contract is in proper working
order and in compliance with drawings, specifications, and/or authorized changes
and is free from electrical defects. Without additional charge, replace or repair, to
satisfaction of the OWNER's representative, except from ordinary wear and tear, any
part of the installation which may fail or be determined unacceptable within a period
of one (1) year after final acceptance or as otherwise indicated in individual sections,
but in no case less than one year. Warranty incandescent and fluorescent lamps only
for a period of two months from the date of substantial completion.

. Provide complete warranty information for each item including beginning of warranty

period, duration of warranty, names, addresses, and telephone numbers and
procedures for filling a claim and obtaining warranty services. Written warranties and
guarantees are to be submitted separately as:

1. Originals bound in a binder clearly identified with the title, “WARRANTIES AND
GUARANTEES,” the project name, the project number, and the
CONTRACTOR’s business name.

2. Electronic documents in *.pdf format.

PART 2 - PRODUCTS

21

2.2

GENERAL

A.

All materials shall be new and shall bear the manufacturer's name, trade name, and
the approved testing laboratory such as the UL label in every case where a standard
has been established for that particular material. Used materials are acceptable only
if specifically indicated on drawings.

SUBSTITUTION OF MATERIALS
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A.

C.

Provide only specified products or products approved by addendum. Substitutions
will be considered if two copies of the proposal are received at the ENGINEER's
office eight (8) working days prior to the bid day. Include in the proposal the specified
and proposed catalog numbers of the equipment under consideration and a catalog
cut sheet(s) with pictorial and descriptive information. Certify that the equipment
proposed is equal to that specified, that it has the same electrical and physical
characteristics, compatible dimensions, and meets the functional intent of the
contract documents.

It is the responsibility of the CONTRACTOR to make all substituted equipment
comply with the intent of the contract documents and bear all costs associated with
conflicts arising from use of substituted equipment.

Provide samples if so, required by the ENGINEER before or after bid day.

PART 3 — EXECUTION

3.1 GENERAL

A.

Workmanship: Provide only first-class workmanship from competent workers.
Defective materials or workmanship will not be allowed on the project. Provide
competent supervision for the work to be accomplished. Keep same foreman on the
job, unless a change is authorized by the ENGINEER.

Coordination: Prior to construction, layout electrical work and coordinate work with
other trades. Sequence, coordinate, and integrate installation of materials and
equipment for efficient flow of the work. Coordinate the installation of required
supporting devices and sleeves to be set in poured-in-place concrete and other
structural components, as they are constructed. Install electrical equipment to
facilitate maintenance and repair or replacement of equipment components.
Coordinate the installation of electrical materials and equipment above ceilings with
suspension system, mechanical equipment and systems, and structural components.
Coordinate with all utilities including power, communication, and data installations.

Provide cutting, drilling, channeling, etc. only as necessary for proper completion of
the work. Do not cut structural members unless authorization is issued in writing by
the ENGINEER.

. Repairs: Repair damage to building, grounds, or utilities as a result of work under

this contract at no additional cost to the OWNER.

Dimensioning: Electrical drawings indicate locations for electrical equipment only in
their approximate location, unless specifically dimensioned. Do not scale electrical
drawings for dimensional information. Refer to architectural drawings and shop
drawings where applicable for locations of all electrical equipment. Field verify all
dimension on the job site.

Provide block-outs, sleeves, demolition work, etc., required for installation of work
specified in this division.
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3.2

3.3

3.4

G.

STANDARD SPECIFICATIONS

Standards: Provide electrical installation in accordance with manufacturer's written
instructions, applicable requirements of NEC, NEMA standards, and NECA's
"Standards of Installation", and in compliance with recognized industry practices to
ensure that products fulfill requirements.

. Measure indicated mounting heights to bottom of unit for suspended items and to

center of unit for wall-mounting items.

Headroom Maintenance: If mounting heights or other location criteria are
not indicated, arrange and install components and equipment to provide
maximum possible headroom consistent with these requirements.

Equipment: Install to facilitate service, maintenance, and repair or replacement of
components of both electrical equipment and other nearby installations. Connect
in such a way as to facilitate future disconnecting with minimum interference with
other items in the vicinity.

Right of Way: Give to piping systems installed at a required slope.

All workmen doing work of any nature on State of Utah projects must at all times
carry their electrician's license with them and show it upon request. The acceptable
ratio of apprentice to journeyman electricians on the job is 1:1.

REQUESTS FOR INFORMATION

A.

When it is clearly apparent that information is not adequately described in the
construction documents or when a coordination problem exists, submit a request for
information (RFI) through proper contractual channels. The electrical engineering
design firm will provide a response through its contractual channel. Although verbal
direction may be given to expedite changes, responses are not considered part of
the contract documents until a change order has been issued and signed by the
OWNER or his designated representative. The CONTRACTOR shall bear all costs
associated with proceeding on any change order that has not been approved by the
OWNER or his designated representative.

Any damages caused by construction delays due to frivolous RFI’s, will be born
solely by the CONTRACTOR.

SAFETY PRECAUTIONS

A.

Provide all necessary guards or construction barriers and take all necessary
precautions to insure the safety of life and property.

CLEAN

A.

Clean up all equipment, conduit, fittings, wire, packing cartons, plastic, and other
debris that is a direct result of the installation of the work of this division, both during
the execution, and at the conclusion, of the project. Keep the site clean and safe
during the progress of the work. Clean fixtures, interior and exterior of all equipment,
and raceways prior to final acceptance. Vacuum interior of all electrical panels and
equipment. Correct any damaged equipment. Touch-up or repaint if necessary.
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3.5

3.6

3.7

3.8

STANDARD SPECIFICATIONS

TEMPORARY POWER

A.

B.

Make arrangements with the proper institution authority for all temporary electricity.

Provide temporary power, complete with metering and wiring for lighting and power
outlets for construction tools and equipment. Report the initial meter reading to the
OWNERY/institution, or otherwise as may be directed.

Service shall be provided with a main disconnect and all 20 ampere receptacles
protected by 20 amp GFl, single-pole breakers. No attempt is made herein to specify
construction power requirements for equipment in detail. Provide all electrical
equipment and wiring as required.

As soon as permanent power and metering is available, the temporary power supply
shall be disconnected and removed from the project site.

All temporary wiring shall meet the requirements of NEC Article 590 and the State
Industrial Commission.

POWER OUTAGES

A.

All power outages required for execution of this work shall occur during non-standard
working hours and at the convenience of the OWNER. Any electrical service
interruption will be coordinated at least 7 days in advance of the power shut-off.
Include all costs for overtime work in bid. Coordinate all outages and proceed only
after receiving authorization from the OWNER's representative. Keep all outages to
an absolute minimum.

STORAGE AND PROTECTION OF MATERIALS

A.

Provide storage space for storage of materials and apparatus and assume complete
responsibility for all losses due to any cause whatsoever. Lost or damaged materials
will be replaced at no additional cost to OWNER. Do not store materials and
apparatus in any public thoroughfare or in any area on the site where such storage
would constitute a hazard to persons in the vicinity. Protect completed work, work
underway, and apparatus against loss or damage.

EXCAVATING FOR ELECTRICAL WORK

A.

Verification: Prior to excavating, locate and protect existing utilities and other
underground work in a manner which will ensure that no damage or service
interruption will result from excavating and backfilling. Observe all State and Local
codes prior to excavating. Do not disturb walls, footings, and other structural
members in any way.

. Protection: Provide barricades, warning signs, and illumination to protect persons

from injury at excavations. Provide temporary coverings and heat as necessary to
protect bottoms of excavations from freezing and frost action. Do not install electrical
work on frozen excavation bases or subbases.

Coordination: Do not excavate for electrical work until the work is ready to proceed
without delay.
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3.9

D.

STANDARD SPECIFICATIONS

Excavated Materials: Temporarily store excavated materials near excavation in
manner which will not interfere with or damage excavation or other work. Dispose of
and remove excavated materials which are either in excess of quantity needed for
backfilling or do not comply with the requirements for backfill material.

Burial Depths: Burial depths must comply with NEC Section 300-5 (or State of Utah
requirements, whichever is more stringent), unless noted otherwise on drawings.

Excavation Permits: Obtain all shut-down and excavation permits as may be required
for proper completion of the work.

BACKFILL MATERIALS

A.

For buried conduits or cables (other than below slab-on-grade, or concrete-encased),
provide 2" thickness of well-graded sand on all sides of conduits or cables.

For trench backfill to within 6" of final grade, provide soil material suitable for
compacting to required densities.

For top 6" of excavation, provide top soil.

Backfill excavations in 8" high courses of backfill material, uniformly compacted to
the following densities (percent of maximum density, ASTM D 1557), using power-
driven hand-operated compaction equipment.

Lawn/Landscaped Areas: 85 percent for cohesive soils, 95 percent for cohesionless
soils.

Paved Areas, other than roadways: 90 percent for cohesive soils, 95 percent for
cohesionless soils.

Where subsidence is observable at electrical work excavations during project
warranty period, remove surface, add backfill material, compact, and replace surface
treatment. Restore surface to original condition.

3.10 ROOF PENETRATIONS

3.11

A.

Where raceways and/or cables penetrate roofing, provide 26 gauge galvanized iron
roof jack, sized to fit tightly to raceway and/or cable for weather-tight seal, and with
flange extending a minimum of 9" under roofing on all sides. Seal opening between
raceway and roof jack with approved sealant. Coordinate all work with division 7.

LABELING

A.

Engraved black plastic laminated, with white-core labels, 1/16" thick, shall be
permanently attached on both the interior and exterior the following electrical
equipment:

1. Branch panels
2. Switchgear

3. Disconnect switches
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4. Motor starter and controls junction boxes (power and auxiliary)

5. Push buttons

6. Thermal switches

7. Time switches

8. Motor control centers

9. Transformer

10. Similar equipment

11. Lighting contactors and associated switches

12. Junction boxes larger than 4x4x1/2

B. The labels shall have 1/4" high, engraved letters, such as EF-1, AC-1, Panel A, etc.

3.12 CONCRETE BASES

A. Housekeeping Pads: Unless otherwise noted, provide 4" high reinforced concrete
bases for all floor-mounted or floor-standing electrical equipment. Follow supported
equipment manufacturer's anchorage recommendations and setting templates for
anchor-bolt and tie locations, unless otherwise indicated. Use 4000-psi, 28-day
compressive-strength concrete and reinforcement. All this included but not
necessarily limited to the following:

1. Transformers
2. Switchboards
3. Similar Equipment

B. Extend bases 6" beyond equipment or mounting rails on all sides or as shown on the
drawings. Not withstanding this requirement, coordinate with equipment
manufacturer, shop drawings, and height of base to ensure compliance with NEC
380-82.

C. Transformer Pads: Provide and locate properly sized concrete pads for power
company furnished pad mounted transformers in accordance with power company
clearance requirements.

3.13 TESTS

A. Notify ENGINEER prior to all testing specified herein at least three business days
prior to testing. ENGINEER shall observe all tests to insure the proper operation of
the electrical system.

3.14 PROJECT FINALIZATION AND START-UP
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A.

Upon completion of the work, have each factory representative and/or subcontractor
assist in start-up and testing of their respective systems.

. Have each representative give personal instructions on operating and maintenance

of their equipment to the OWNER's maintenance and/or operation personnel.

Have representatives certify each system with a written statement indicating that
they have performed start-up and final check out of their respective systems.

3.15 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

A.

Electrical penetrations occur when raceways, cables, wireways, cable trays, or
busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor
and wall assemblies.

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes
or formed openings are used. Install sleeves during erection of slabs and walls.

Use pipe sleeves unless penetration arrangement requires rectangular
sleeved opening.

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall
assemblies unless openings compatible with firestop system used are fabricated
during construction of floor or wall.

Cut sleeves to length for mounting flush with both surfaces of walls.
Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.

Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between
sleeve and raceway or cable, unless indicated otherwise.

. Seal space outside of sleeves with grout for penetrations of concrete and masonry.

1. Promptly pack grout solidly between sleeve and wall so no voids remain.
Tool exposed surfaces smooth; protect grout while curing.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space
between sleeve and raceway or cable, using joint sealant appropriate for size,
depth, and location of joint. Comply with requirements in 07 92 00 “Joint Sealants.”

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls,
partitions, ceilings, and floors at raceway and cable penetrations. Install sleeves
and seal raceway and cable penetration sleeves with firestop materials. Comply
with requirements in 07 84 13 “Penetration Firestopping.”

Roof-Penetration Sleeves: Seal penetration of individual raceways and cables
with flexible boot-type flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe
sleeves and mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-
mm) annular clear space between pipe and sleeve for installing mechanical
sleeve seals.
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M. Underground, Exterior-Wall Penetrations: Install cast-iron pipe sleeves. Size
sleeves to allow for 1-inch (25-mm) annular clear space between raceway or cable
and sleeve for installing mechanical sleeve seals.

3.16 SLEEVE-SEAL INSTALLATION
A. Install to seal exterior wall penetrations.

B. Use type and number of sealing elements recommended by manufacturer for
raceway or cable material and size. Position raceway or cable in center of sleeve.
Assemble mechanical sleeve seals and install in annular space between raceway
or cable and sleeve. Tighten bolts against pressure plates that cause sealing
elements to expand and make watertight seal.

3.17 FIRESTOPPING

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for
electrical installations to restore original fire-resistance rating of assembly.
Firestopping materials and installation requirements are specified in Section 07
84 13 "Penetration Firestopping."

3.18 ACCESS DOORS

A. Provide access doors to maintain access to junction boxes, cable trays, open
wiring systems and other equipment requiring access. Install access doors in
locations approved by the ENGINEER. Access doors and panels are specified
in Division 08 Section "Access Doors and Frames."

3.19 FINAL REVIEW

A. Have the project foreman accompany their reviewing parties and remove cover
plates, panel covers, access panels, etc. as requested, to allow review of the entire
electrical system.

END OF SECTION
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SECTION 26 05 04

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND

CABLING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SUMMARY
A. Section Includes:
1. Electrical equipment coordination and installation.
2. Sleeves for raceways and cables.
3. Sleeve seals.
4. Grout.
5. Common electrical installation requirements.
B. Related Requirements:
1. Section 01 60 01 “Buy America Requirements” for special product requirements.
a. Note to Designer: This is required for projects with Federal Funds.
RELATED SECTIONS
01 60 01 — Buy America Requirements
07 84 13 — Penetration Firestopping
08 31 13 — Access Doors and Frames
REFERENCES
A. American Society of Testing and Materials (ASTM):

1. A53/A 53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless

2. EB814 - Standard Test Method for Fire Tests of Penetration Firestop Systems
B. National Fire Protection Agency (NFPA) 70 — National Electrical Code (NEC).

C. Underwriters Laboratories (UL) 1479 — Fire Tests of Through-Penetration Firestops.

SUBMITTALS
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1.6

1.7

1.8

STANDARD SPECIFICATIONS

A. Product Data: Submit manufacturer’s technical data for sleeves and sleeve seals,
including installation instructions.

B. Shop Drawings: Indicate sleeve types, sizes, and locations on construction drawings.

C. Certificates: Submit certifications confirming compliance with applicable standards.

QUALITY ASSURANCE

A. Installer Qualifications: Engage an experienced installer who has successfully
completed installations similar in material, design, and extent to that indicated for the
Project.

B. Regulatory Requirements: Comply with NEC, local codes, and authorities having
jurisdiction for electrical installations.

ACCEPTANCE

A. Not Applicable.

DEFINITIONS

A. EPDM: Ethylene-propylene-dieneterpolymer rubber.

COORDINATION

A. Coordinate arrangement, mounting, and support of electrical equipment:

1.

To allow maximum possible headroom unless specific mounting heights
that reduce headroom are indicated.

To provide for ease of disconnecting the equipment with minimum interference
to other installations.

To allow right of way for piping and conduit installed at required slope.

So connecting raceways, cables, wireways, cable trays, and busways will be
clear of obstructions and of the working and access space of other
equipment.

B. Coordinate electrical connections to equipment:

1.

2.

3.

Refer to equipment manufacturer's shop drawings and written
instructions. Provide all power and control wiring with associated
raceways for complete operation.

Where equipment is furnished with a cord and plug, provide receptacle to
match equipment plug.

Verify electrical requirements of equipment on hameplate and installation
manual. Ensure that the electrical connections meet the requirements and
notify ENGINEER of any discrepancies.
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4. Meet with equipment manufacturers representatives to coordinate
equipment installation and electrical connections.

C. Coordinate installation of required supporting devices and set sleeves in cast-in-
place concrete, masonry walls, and other structural components as they are
constructed.

D. Coordinate location of access panels and doors for electrical items that are
behind finished surfaces or otherwise concealed. Access doors and panels are
specified in Section 08 31 13 Access Doors and Frames.

E. Coordinate sleeve selection and application with selection and
application of firestopping specified in Section 07 84 13 Penetration
Firestopping.

PART 2 - PRODUCTS
2.1 SLEEVES FOR RACEWAYS AND CABLES

A. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40,
galvanized steel, plain ends.

B. Cast-lron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-
iron pressure pipe, with plain ends and integral waterstop, unless otherwise
indicated.

C. Sleeves for Rectangular Openings: Galvanized sheet steel.
1. Minimum Metal Thickness:

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270
mm) and no side more than 16 inches (400 mm), thickness shall be 0.052
inch (1.3 mm).

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50
inches (1270 mm) and 1 or more sides equal to, or more than, 16 inches
(400 mm), thickness shall be 0.138 inch (3.5 mm).

2.2 SLEEVE SEALS

A. Description: Modular sealing device, designed for field assembly, to fill annular
space between sleeve and raceway or cable.

1. Manufacturers: Subject to compliance with requirements, provide products
by one of the following:

a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Metraflex Co.

d. Pipeline Seal and Insulator, Inc.
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2.3

STANDARD SPECIFICATIONS

2. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or
conduit. Include type and number required for material and size of raceway
or cable.

3. Pressure Plates: Carbon steel. Include two for each sealing element.

4. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of
length required to secure pressure plates to sealing elements. Include one
for each sealing element.

GROUT

A.

Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged,
nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to
consistency suitable for application and a 30-minute working time.

PART 3 - EXECUTION

3.1

3.2

COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION

A.

B.

E.

Comply with NECA 1.

Measure indicated mounting heights to bottom of unit for suspended items
and to center of unit for wall-mounting items.

Headroom Maintenance: If mounting heights or other location criteria are
not indicated, arrange and install components and equipment to provide
maximum possible headroom consistent with these requirements.

Equipment: Install to facilitate service, maintenance, and repair or replacement of
components of both electrical equipment and other nearby installations. Connect
in such a way as to facilitate future disconnecting with minimum interference with
other items in the vicinity.

Right of Way: Give to piping systems installed at a required slope.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

A.

E.

Electrical penetrations occur when raceways, cables, wireways, cable trays, or
busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor
and wall assemblies.

Concrete Slabs and Wallls: Install sleeves for penetrations unless core-drilled holes
or formed openings are used. Install sleeves during erection of slabs and walls.

. Use pipe sleeves unless penetration arrangement requires rectangular

sleeved opening.

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall
assemblies unless openings compatible with firestop system used are fabricated
during construction of floor or wall.

Cut sleeves to length for mounting flush with both surfaces of walls.
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3.4

3.5

3.6

Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.

. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between

sleeve and raceway or cable, unless indicated otherwise.

. Seal space outside of sleeves with grout for penetrations of concrete and masonry.

1. Promptly pack grout solidly between sleeve and wall so no voids remain.
Tool exposed surfaces smooth; protect grout while curing.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space
between sleeve and raceway or cable, using joint sealant appropriate for size,
depth, and location of joint.

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls,
partitions, ceilings, and floors at raceway and cable penetrations. Install sleeves
and seal raceway and cable penetration sleeves with firestop materials. Comply
with requirements in 07 84 13 Penetration Firestopping.

. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables

with flexible boot-type flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe
sleeves and mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-
mm) annular clear space between pipe and sleeve for installing mechanical
sleeve seals.

. Underground, Exterior-Wall Penetrations: Install cast-iron pipe sleeves. Size

sleeves to allow for 1-inch (25-mm) annular clear space between raceway or cable
and sleeve for installing mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION
. Install to seal exterior wall penetrations.

. Use type and number of sealing elements recommended by manufacturer for

raceway or cable material and size. Position raceway or cable in center of sleeve.
Assemble mechanical sleeve seals and install in annular space between raceway
or cable and sleeve. Tighten bolts against pressure plates that cause sealing
elements to expand and make watertight seal.

FIRESTOPPING

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for

electrical installations to restore original fire-resistance rating of assembly.
Firestopping materials and installation requirements are specified in Section 07
84 13 "Penetration Firestopping."

ACCESS DOORS
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3.7

3.8

3.9

A. Provide access doors to maintain access to junction boxes, cable trays, open
wiring systems and other equipment requiring access. Install access doors in
locations approved by the ENGINEER. Access doors and panels are specified
in Division 08 Section Access Doors and Frames.

FIELD QUALITY CONTROL

A. Inspection: Inspect all installed sleeves and seals for proper installation, alignment,
and tightness.

B. Testing: Perform water and fire-resistance tests on a representative sample of
installed sleeve seals to ensure compliance with specifications.

PROTECTION

A. Protect installed sleeves and sleeve seals from damage during the remainder of
construction.

B. B. Replace damaged sleeves or seals prior to project completion.
DOCUMENTATION
A. Submit test reports, warranties, and maintenance instructions.

B. Provide final as-built drawings showing the location and details of the installed
products.

END OF SECTION
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SECTION 26 05 13

CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

15

SUMMARY
A. Section Includes:

1. Installation of wires or cables required for power distribution, service,
feeders, and branch circuits.

2. Compliance with applicable codes, standards, and regulations for conductor
and cable installations, including local and regional requirements.

RELATED SECTIONS
26 05 26 — Grounding and Bonding for Electrical Systems.
26 05 33 — Raceways and Boxes for Electrical Systems.
26 05 00 — Common Work Results for Electrical.
REFERENCES
A. UL 83 — Thermoplastic-Insulated Wires and Cables.
B. UL 486 — Wire Connectors and Soldering Lugs for Use with Copper Conductors.
C. ICEA S-95-658 — Standard for Nonshielded Power Cables Rated 2000 Volts or Less.
D. NFPA Standards:
1. 70 National Electrical Code.
SUBMITTALS
A. Field Test Data: Megohmmeter test data for circuits under 600 volts.

B. Manufacturer's product data sheets and installation guidelines for all cables and
conductors used in the project.

QUALITY ASSURANCE

A. Installer Qualifications: Engage an experienced installer who has successfully
completed installations similar in material, design, and extent to those indicated for
this Project.

B. Regulatory Requirements: Comply with NEC, local codes, and authorities having
jurisdiction for electrical installations.
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1.6

STANDARD SPECIFICATIONS

ACCEPTANCE

A. Not Applicable.

PART 2 - PRODUCTS

2.1

21

MATERIALS

A.

B.

Building Conductors: Copper, 600 volt insulation, THW.

Branch Circuit Conductors and All Conductors #3 AWG and Smaller: Copper, with
TW, THHN, or THWNZ2insulation #10 AWG and smaller, and THW larger than #10
AWG, where ambient temperature conditions exceed 140 deg. F:

1. Size all conductors; NFPA 70.

2. Minimum size to be #12 AWG.

3. Stranded conductors for #8 AWG and larger.
4

For outlets to fixtures, and in fixture channels (in dry areas); THHN insulated
conductor.

5. In damp locations, under slabs, on exterior provide THWN-2.

. Fire Alarm System Conductors: Cross-linked thermosetting

polyethylene (RW90 X-link) type insulating.
Provide permanent plastic name-tag indicating load feed.
Use type XHHW-2 conductors for water pumping and regulator stations.

Variable Frequency Drives: Provide wire types as required by manufacturer and as
specified by ENGINEER.

Cable Supports: OZ cable supports for vertical risers, type as required by
application.

. Select cables and conductors that meet applicable environmental standards

(e.g., RoHS, REACH) and that minimize the use of hazardous substances.

COLOR AND CODING OF CONDUCTORS

A. 120/208 volt and 277/480 volt as follows:
Table 1 — Color Coding of Conductors
120/208 volt 277/480 volt
A Phase — Black A Phase — Brown
B Phase — Red B Phase — Orange
C Phase — Blue C Phase — Yellow
Neutral — White Neutral — Grey
26 05 13 — CONDUCTORS AND CABLES
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| Ground — Green Ground — Green Stripe |

PART 3 - EXECUTION
3.1 INSTALLATION
A. NFPA 70.
B. Make conductor length for parallel feeders identical.

C. Lace or clip groups of feeder conductors at distribution center, pull-
boxes, and wireway. Neatly arrange wiring within cabinets, junction
boxes, fixtures, etc.

D. Provide copper grounding conductors and straps.
E. Install wire and cable in code conforming raceway.

F. Use non-detrimental wire pulling lubricant for pulling No. 4 AWG and larger
wire.

G. Install wire in conduit runs after concrete and masonry work is complete and
after moisture is swabbed from conduits.

H. Color code conductors to designate neutral conductor and phase.

I.  Furnish necessary reels, reel jacks, and other pulling aids required to
prevent damage to wires and cable.

J. Splicing:

1. Install wires and cables continuous without splices from sources of
supply to distribution equipment and from source of supply to motor,
lighting, or power outlet.

2. Do not use pull boxes for making splices.
3. Do notinstall splices in conduits.

K. Use of cable with more conductors than specified; CONTRACTOR'’s
option. When done, tape off and labeled extra conductors as spares.

3.2 CONDUCTOR CONNECTIONS

A. Use approved pressure type solderless connectors and lugs for service
entrance, feeder, equipment connections and terminal posts.

B. Use connectors of a type compatible to conductors, locations, and load.

C. Make neutral connection and taps individually in order to prevent the
possibility of an "open-neutral."
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3.3

3.4

3.5

3.6

3.7

D.

E.

STANDARD SPECIFICATIONS

Make branch circuit connections with UL approved solderless connectors. Do
not depend solely upon a single insulating material to secure connection as well
as to insulate it.

After first either silverplating the bars or applying suitable non-oxidizing agents, bolt
buss bar connections with adequate nonferrous bolts, washers, and lockwashers.

Insulate joints and taps with patented or molded plastic insulators. Use tapes
compatible with conductor jackets, temperature, and other conditions.

SPECIAL WIRING

A.

Special Systems: Furnish and install equipment, materials, labor, services, and
accessories required for completion of any special systems of an electrical nature,
but not classified otherwise herein, that may be indicated. Applicable portions of
NFPA 70 also apply.

HAZARDOUS AREAS

A.

Comply with NFPA 70 when installing wiring, fixtures, and equipment in locations
classified as "Hazardous Locations."

. Ensure that all electrical components installed in hazardous areas are suitable for

their intended use, properly rated, and certified for use in such environments.

AFTER INSTALLATION TEST FOR CABLE 600 VOLTS AND BELOW

A.

Before energization, test cable and wire for continuity of circuit and for short
circuits. Megger all circuits of 100 amp and greater rating.

Correct malfunctions.
Submit record of mega ohm meter readings to ENGINEER.

Provide documentation of any corrective actions taken during the testing process to
ensure proper functioning of the electrical system.

IDENTIFICATION OF FEEDERS

A.

D.

Affix a marker stamped or embossed on each cable at each entry to and exit for
each manhole, pullhole, pullbox, cable tray switchgear and switch, identifying
circuit; i.e. "MCCI", "PANEL L" "NO 1" etc.

Identification letters to be 1/8 inch size minimum.

Markers to be rigid, noncorrosive, attached to feeder cables with feeder
identification.

Nylon straps to be used to tie the markers.

FIELD QUALITY CONTROL

26 05 13 — CONDUCTORS AND CABLES
Page 4 of 5
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

A. Inspection: Inspect all installed conductors and cables for compliance with the
specifications.

B. Testing: Perform continuity, insulation resistance, and voltage drop tests on
completed installations.

3.8 CLEANING

A. Clean the interior of the piping system before commissioning.

B. Flush the system with clean water to remove any debris or contaminants.
3.9 PROTECTION

A. Protect installed pipes from damage during the remainder of construction activities.
3.10 DOCUMENTATION

A. Protect installed conductors and cables from damage during the remainder of
construction.

B. Replace damaged conductors or cables prior to project completion.

END OF SECTION
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SECTION 26 05 19

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:
1. Building wires and cables rated 600 V or less.
2. Connectors, splices, and terminations rated 600 V or less.
B. Related Requirements:
1. Section 01 60 01 “Buy America Requirements” for special product requirements.
2. Note to Designer: This is required for projects with federal funds.
1.2 RELATED SECTIONS
07 84 13 — Penetration Firestopping
26 05 33 — Raceway and Boxes for Electrical Systems
26 05 04 — Sleeves and Sleeve Seals for Electrical Raceways and Cabling
26 05 53 - Identification for Electrical Systems
1.3 REFERENCES
A. NFPA 70
B. NEMA WC 70/ICEA S-95-658
C. Related Documents:

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to
this Section.

1.4 SUBMITTALS
A. Product Data: For each type of product.
B. Field quality-control reports.

15 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as
defined in NFPA 70, Article 100, by a testing agency acceptable to authorities
having jurisdiction, and marked for intended use.
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1.6

1. Comply with NFPA 70.

ACCEPTANCE

A.

Not Applicable.

PART 2 - PRODUCTS

2.1

2.2

2.3

CONDUCTORS AND CABLES

A.

B.

Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.

Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN-2-
THWN-2, Type XHHW-2 and Type SO.

Multiconductor Cable: Comply with NEMA WC 70 / ICEA S-95-658 for metal-clad
cable, Type MC and Type SO with ground wire.

CONNECTORS AND SPLICES

A.

Description: Factory-fabricated connectors and splices of size, ampacity rating,
material, type, and class for application and service indicated.

SYSTEM DESCRIPTION

A.

B.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency acceptable to authorities having jurisdiction
and marked for intended location and application.

Comply with NFPA 70.

PART 3 - EXECUTION

3.1

3.2

CONDUCTOR MATERIAL APPLICATIONS

A.

B.

Provide conductors in sizes shown on the plans and as specified below.

Service and Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for
No. 8 AWG and larger.

Branch Circuits: Copper. Solid for No. 14 AWG and smaller; stranded for No.
12 AWG and larger.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE
APPLICATIONS AND WIRING METHODS

A

B.

Service Entrance: Type XHHW-2, single conductors in raceway.

Exposed Feeders: Type THHN/THWN-2 for No. 1 AWG and smaller; Type
XHHW-2 for No. 1/0 AWG and larger. All shall be single conductors in
raceway.
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3.3

C.

Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type
THHN/THWN-2 for No. 1 AWG and smaller; Type XHHW-2 for No. 1/0 AWG
and larger. All shall be single conductors in raceway.

Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type XHHW-2. All shall be single conductors in raceway.

Feeders in Cable Tray: Type THHN/THWN-2, single conductors in raceway
for No.1 AWG and smaller; Type XHHW-2, single conductors for No. 1/0 AWG
and larger; Armored cable, Type AC; Metal-clad cable, Type MC.

Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2 for
No. 1 AWG and smaller; Type XHHW-2 for No. 1/0 AWG and larger. All shall
be single conductors in raceway.

BRANCH CIRCUITS

A

B.

1.

Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2 for
No. 1 AWG and smaller; Type XHHW-2 for No. 1/0 AWG and larger. All shall
be single conductors in raceway.

Branch Circuits:

Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type
THHN/THWN-2 for No.1 AWG and smaller; Type XHHW-2 for No. 1/0 AWG and
larger. All shall be single conductors in raceway.

Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and
Underground: Type XHHW-2. All shall be single conductors in raceway.

Branch Circuits in Cable Tray: Type THHN/THWN-2, single conductors in
raceway for No. LAWG and smaller; Type XHHW-2, single conductors for No.
1/0 AWG and larger; Multi-Conductor, PVC-sheathed Tray Cable, Type TC;
Armored cable, Type AC Metal-clad cable, Type MC.

Cord Drops and Portable Appliance Connections: Type SO, hard service cord with
stainless-steel, wire-mesh, strain relief device at terminations to suit application.

Multi-Wire Branch Circuits: Install no more than three circuits in a raceway,
unless specifically shown otherwise.

Neutral Conductors: Provide one neutral conductor for each phase conductor.
Shared neutral conductors are not allowed.

Minimum Branch Circuit Conductor Size: Provide the following minimum sizes
for distances listed on 20A branch circuits to prevent excessive voltage drop.
The circuit length shall be measured along the length of the conductor from
the circuit breaker in the panelboard to the last device on the circuit. Increase
raceway size to comply with conductor fill requirements of NFPA 70.

1. Branch Circuit Voltage of 120V:
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a. Circuit lengths less than 70 feet: Provide minimum #12 AWG
conductor size.

b. Circuit lengths between 70 feet and 110 feet: Provide minimum #10
AWG conductor size.

C. Circuit lengths between 110 feet and 170 feet: Provide minimum #8
AWG conductor size.

d.  Circuit lengths greater than 170 feet: Perform voltage drop
calculations and provide conductor size to keep branch circuit
voltage drop less than 3 % with a 15 amp load.

2. Branch Circuit Voltage of 277V:

a.  Circuit lengths less than 150 feet: Provide minimum #12 AWG
conductor size.

b.  Circuit lengths between 150 feet and 240 feet: Provide minimum
#10 AWG conductor size.

C. Circuit lengths between 240 feet and 380 feet: Provide minimum #8
AWG conductor size.

d.  Circuit lengths greater than 380 feet: Perform voltage drop
calculations and provide conductor size to keep branch circuit
voltage drop less than 3 % with a 15 amp load.

G. Fire Alarm Circuits:

1. Type THWN-2 in raceway for fire alarm power circuits, for horn circuits,
and for strobe circuits.

2. Power-limited, fire-protective, signaling circuit cable in raceway for
initiating loop circuits.

3. Twisted shielded pair in raceway for evacuation speakers.

H. Cord Drops and Portable Appliance Connections: Type SO, hard service cord
with stainless-steel, wire-mesh, and strain relief device at terminations to suit
application.

I. Class 1 Control Circuits: Type THHN-THWN, in raceway.
J. Class 2 Control Circuits: Type THHN-THWN, in raceway.
3.4 INSTALLATION OF CONDUCTORS AND CABLES
A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

B. Install all conductors and cables in raceways per Section 26 05 33 Raceway
and Boxes for Electrical Systems.
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3.5

3.6

3.7

3.8

3.9

C. Complete raceway installation between conductor and cable termination
points according to Section 26 05 33 Raceways and Boxes for Electrical
Systems prior to pulling conductors and cables.

D. Use manufacturer-approved pulling compound or lubricant where necessary;
compound used must not deteriorate conductor or insulation. Do not exceed
manufacturer's recommended maximum pulling tensions and sidewall
pressure values.

E. Use pulling means, including fish tape, cable, rope, and basket-weave
wire/cable grips that will not damage cables or raceway.

F. Install exposed cables parallel and perpendicular to surfaces of exposed
structural members, and follow surface contours where possible.

CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's
published torque-tightening values. If manufacturer's torque values are not
indicated, use those specified in UL 486A-486B.

B. Make splices, terminations, and taps that are compatible with conductor
material and that possess equivalent or better mechanical strength and
insulation ratings than unspliced conductors.

C. Wiring at Outlets: Install conductor at each outlet, with at least 12 inches (300
mm) of slack.

IDENTIFICATION

A. ldentify and color-code conductors and cables according to Section 26 05 53
"Identification for Electrical Systems."

B. ldentify each spare conductor at each end with identity number and location of
other end of conductor and identify as spare conductor.

SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall
assemblies. Comply with requirements in Section 26 05 04 "Sleeves and
Sleeve Seals for Electrical Raceways and Cabling."

FIRESTOPPING

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to
restore original fire-resistance rating of assembly according to Section 07 84 13
"Penetration Firestopping."

FIELD QUALITY CONTROL
A. Perform tests and inspections and prepare test reports.

B. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
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C. Perform the following tests and inspections:

1. After installing conductors and cables and before electrical circuitry has
been energized, test service entrance and feeder conductors and
conductors feeding the following critical equipment and services for
compliance with requirements.

a. Fueling equipment.

2. Perform each visual and mechanical inspection and electrical test stated in
NETA Acceptance Testing Specification. Certify compliance with test
parameters.

3. Infrared Scanning: After Substantial Completion, but not more than 60
days after Final Acceptance, perform an infrared scan of each splice in
conductors No. 3 AWG and larger. Remove box and equipment covers so
splices are accessible to portable scanner. Correct deficiencies
determined during the scan.

a. Instrument: Use an infrared scanning device designed to measure
temperature or to detect significant deviations from normal values.
Provide calibration record for device.

b. Record of Infrared Scanning: Prepare a certified report that identifies
splices checked and that describes scanning results. Include notation
of deficiencies detected, remedial action taken, and observations after
remedial action.

D. Test and Inspection Reports: Prepare a written report to record the following:
1. Procedures used.
2. Results that comply with requirements.

3. Results that do not comply with requirements and corrective action taken
to achieve compliance with requirements.

E. Cables will be considered defective if they do not pass tests and inspections.
F. Remove and replace malfunctioning units and retest as specified above.
3.10 OWNERS QUALITY ASSSURANCE

A. OWNER’s independent commissioning and witnessing agency will provide the
following witnessing and/or review services:

1. Witness all infrared scanning.
2. Review all test and inspection reports.

END OF SECTION
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SECTION 26 05 26

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SUMMARY

A. Section includes grounding and bonding systems and equipment, plus the following
special applications:

1. Underground distribution grounding.
2. Ground bonding common with lightning protection system.
3. Foundation steel electrodes.
B. Related Requirements:
1. Section 01 60 01 “Buy America Requirements” for special product requirements.
a. Note to Designer: This is required for projects with federal funds.
RELATED SECTIONS
01 78 23 Operation and Maintenance Data
26 05 43 Underground Ducts and Raceways
REFERENCES
A. Related Documents:

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

B. NFPA Standards 70: National Electrical Code.
SUBMITTALS
A. Product Data: For each type of product indicated.
B. Informational Submittals:
1. Qualification Data: For testing agency and testing agency's field supervisor.
2. Field quality-control reports.
a. Test procedures and testing equipment used.

b. Test results that comply with requirements.
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C.

Results of failed tests and corrective action taken to achieve test results that
comply with requirements.

C. Closeout Submittals:

1. As-Built Data: Plans showing dimensioned as-built locations of grounding features
specified, including the following:

a.
b.
c.

d.

Test wells
Ground rods
Ground rings

Grounding arrangements and connections for separately derived systems

2. Operation and Maintenance Data: For grounding to include in emergency,
operation, and maintenance manuals.

a.

b.

Items specified in Section 01 78 23 Operation and Maintenance Data

In addition to items specified in Section 01 78 23 Operation and Maintenance
Data, include the following:

1) Instructions for periodic testing and inspection of grounding features at
test wells based on NFPA 70B (Standard for Electrical Equipment
Maintenance).

a) Tests shall determine if ground-resistance or impedance values
remain within specified maximums, and instructions shall recommend
corrective action if values do not.

b) Include recommended testing intervals.

1.5 QUALITY ASSURANCE

A. Testing Agency Qualifications: Member company of InterNational Electrical Testing
Association (NETA) or a National Recognized Testing Laboratory (NRTL).

1. Testing Agency’s Field Supervisor: Certified by NETA to supervise on-site testing.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
National Fire Protection Association (NFPA) 70, by a qualified testing agency, and
marked for intended location and application.

C. Comply with Underwriters Laboratories (UL) 467 for grounding and bonding
materials and equipment.

D. Comply with NFPA 70 for grounding and bonding of electrical systems.

1.6 ACCEPTANCE
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A. Not Applicable.

PART 2 - PRODUCTS

2.1

2.2

2.3

SYSTEM DESCRIPTION

A.

B.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Comply with UL 467 for grounding and bonding materials and equipment.

CONDUCTORS

A.

Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise
required by applicable Code or authorities having jurisdiction.

Bare Copper Conductors:
1. Solid Conductors: ASTM B 3.
2. Stranded Conductors: ASTM B 8.

Tinned Conductors: ASTM B 33.

W

Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, ¥4 inch (6 mm) in
diameter.

o

Bonding Conductor: No.4 or No. 6 AWG, stranded conductor.

6. Bonding Jumper: Copper tape, braided conductors terminated with copper
ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with
copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

Grounding Bus: Predrilled rectangular bars of annealed copper, ¥ by 4 inches (6.3
by 100 mm) in cross section, with 9/32-inch (7.14-mm) holes spaced 1-1/8 inches
(28 mm) apart. Stand-off insulators for mounting shall comply with UL 891 for use in
switchboards, 600 V and shall be Lexan or PVC, impulse tested at 5000 V.

CONNECTORS

A.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction for
applications in which used and for specific types, sizes, and combinations of
conductors and other items connected.

Bolted Connectors for Conductors and Pipes: Copper or copper alloy, pressure type
with at least two bolts.

1. Pipe Connectors: Clamp type, sized for pipe.
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C. Welded Connectors: Exothermic-welding kits of types recommended by kit
manufacturer for materials being joined and installation conditions.

D. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression-
type wire terminals, and long-barrel, two-bolt connection to ground bus bar.

2.4 GROUNDING ELECTRODES

A. Ground Rods: Copper-clad steel; % inch by 10 feet (19 mm by 3 m).
PART 3 - EXECUTION
3.1 APPLICATIONS

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded
conductors for No. 6 AWG and larger unless otherwise indicated.

B. Underground Grounding Conductors: Install bare tinned-copper conductor, No. 4/0
AWG minimum.

1. Bury at least 35 inches (900 mm) below grade.

2. Duct-Bank Grounding Conductor: Bury 12 inches (300 mm) above duct bank
when indicated as part of duct-bank installation.

C. Grounding Bus: Install in electrical equipment rooms, in rooms housing service
equipment, and elsewhere as indicated.

1. Install bus horizontally, on insulated spacers 2 inches (50 mm) minimum from
wall, 6 inches (150 mm) above finished floor unless otherwise indicated.

2. Where indicated on both sides of doorways, route bus up to top of door frame,
across top of doorway, and down to specified height above floor; connect to
horizontal bus.

D. Conductor Terminations and Connections:
1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

2. Underground Connections: Welded connectors except at test wells and as
otherwise indicated.

3. Connections to Ground Rods at Test Wells: Bolted connectors.
4. Connections to Structural Steel: Welded connectors.
3.2 GROUNDING AT THE SERVICE

A. Equipment grounding conductors and grounding electrode conductors shall be
connected to the ground bus. Install a main bonding jumper between the neutral and
ground buses. Locate main bonding jumper at service entrance equipment for testing
purposes.
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3.3 GROUNDING SEPARATELY DERIVED SYSTEMS

A. Generator: Install grounding electrode(s) at the generator location. The electrode(s)
shall be connected to the equipment grounding conductor and to the frame of the
generator.

3.4 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS

A. Comply with Institute of Electrical and Electronics Engineers (IEEE) C2 grounding
requirements.

B. Grounding Manholes and Handholes: Install a driven ground rod through manhole or
handhole floor, close to wall, and set rod depth so 4 inches (100 mm) will extend
above finished floor. If necessary, install ground rod before manhole is placed and
provide No. 1/0 AWG bare, tinned-copper conductor from ground rod into manhole
through a waterproof sleeve in manhole wall. Protect ground rods passing through
concrete floor with a double wrapping of pressure-sensitive insulating tape or heat-
shrunk insulating sleeve from 2 inches (50 mm) above to 6 inches (150 mm) below
concrete. Seal floor opening with waterproof, nonshrink grout.

C. Grounding Connections to Manhole Components: Bond exposed-metal parts such as
inserts, cable racks, pulling irons, ladders, and cable shields within each manhole or
handhole, to ground rod or grounding conductor. Make connections with No. 4 AWG
minimum, stranded, hard-drawn copper bonding conductor. Train conductors level or
plumb around corners and fasten to manhole walls. Connect to cable armor and
cable shields according to written instructions by manufacturer of splicing and
termination kits.

D. Pad-Mounted Transformers and Switches: Install two ground rods and ground ring
around the pad. Ground pad-mounted equipment and noncurrent-carrying metal
items associated with substations by connecting them to underground cable and
grounding electrodes. Install tinned-copper conductor not less than No. 2 AWG for
ground ring and for taps to equipment grounding terminals. Bury ground ring not less
than 6 inches (150 mm) from the foundation.

3.5 EQUIPMENT GROUNDING

A. Install insulated equipment grounding conductors with all feeders and branch circuits.
Install insulated equipment grounding conductors with the following items, in addition
to those required by NFPA 70:

1. Feeders and branch circuits

2. Lighting circuits

3. Receptacle circuits

4. Single-phase motor and appliance branch circuits

5. Three-phase motor and appliance branch circuits
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6. Flexible raceway runs
7. Armored and metal-clad cable runs

8. Baggage X-Ray and/or Scanning Equipment Circuits: Install insulated equipment
grounding conductor in circuits supplying scanning equipment

B. Equipment in Hazardous Locations: Wiring and equipment in Class I, Division 1 and 2
hazardous locations shall be grounded as specified in NEC Article 250 and in
accordance with the requirements of NEC Article 501.30(A) and (B).

C. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners,
heaters, dampers, humidifiers, and other duct electrical equipment. Bond conductor
to each unit and to air duct and connected metallic piping.

D. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate
insulated equipment grounding conductor to each electric water heater and heat-
tracing cable. Bond conductor to heater units, piping, connected equipment, and
components.

E. Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding
conductor connected to the receptacle grounding terminal. Isolate conductor from
raceway and from panelboard grounding terminals. Terminate at equipment
grounding conductor terminal of the applicable derived system or service unless
otherwise indicated.

F. lIsolated Equipment Enclosure Circuits: For designated equipment supplied by a
branch circuit or feeder, isolate equipment enclosure from supply circuit raceway with
a nonmetallic raceway fitting listed for the purpose. Install fitting where raceway
enters enclosure and install a separate insulated equipment grounding conductor.
Isolate conductor from raceway and from panelboard grounding terminals. Terminate
at equipment grounding conductor terminal of the applicable derived system or
service unless otherwise indicated.

G. Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a
separate insulated equipment grounding conductor in addition to grounding conductor
installed with branch-circuit conductors.

H. Signal and Communication Equipment: In addition to grounding and bonding required
by NFPA 70, provide a separate grounding system complying with requirements in
TIA/ATIS J-STD-607-A.

1. For telephone, alarm, voice and data, and other communication equipment,
provide No. 4 AWG minimum insulated grounding conductor in raceway from
grounding electrode system to each service location, terminal cabinet, wiring
closet, and central equipment location.

2. Service and Central Equipment Locations and Wiring Closets: Terminate
grounding conductor on a ¥ -by- 4 -by-12-inch (6.3-by-100-by-300-mm)
grounding bus.

26 05 26 — GROUDNING AND BONDING FOR ELECTRICAL SYSTEMS

Page 6 of 10
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

3.6

3. Terminal Cabinets: Terminate grounding conductor on cabinet grounding
terminal.

INSTALLATION

A.

Grounding Conductors: Route along shortest and straightest paths possible unless
otherwise indicated or required by Code. Avoid obstructing access or placing
conductors where they may be subjected to strain, impact, or damage.

. Ground Bonding Common with Lightning Protection System: Comply with NFPA 780

and UL 96 when interconnecting with lightning protection system. Bond electrical
power system ground directly to lightning protection system grounding conductor at
closest point to electrical service grounding electrode. Use bonding conductor sized
same as system grounding electrode conductor and install in conduit.

Ground Rods: Drive rods until tops are 2 inches (50 mm) below finished floor or final
grade unless otherwise indicated.

1. Interconnect ground rods with grounding electrode conductor below grade and as
otherwise indicated. Make connections without exposing steel or damaging
coating if any.

2. For grounding electrode system, install at least three rods spaced at least one-
rod length from each other and located at least the same distance from other
grounding electrodes, and connect to the service grounding electrode conductor.

Test Wells: Ground rod driven through drilled hole in bottom of handhole.

Handholes are specified in Section 26 05 43 Underground Ducts and Raceways for
Electrical systems, and shall be at least 12 inches (300 mm) deep, with cover.

1. Test Wells: Install at least one test well for each service unless otherwise
indicated. Install at the ground rod electrically closest to service entrance. Set top
of test well flush with finished grade or floor.

Bonding Straps and Jumpers: Install in locations accessible for inspection and
maintenance except where routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to
penetrate any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:
Install bonding so vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type
connection is required, use a bolted clamp.

Grounding and Bonding for Piping:
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1. Metal Water Service Pipe: Install insulated copper grounding conductors, in
conduit, from building's main service equipment, or grounding bus, to main metal
water service entrances to building. Connect grounding conductors to main metal
water service pipes; use a bolted clamp connector or bolt a lug-type connector to
a pipe flange by using one of the lug bolts of the flange. Where a dielectric main
water fitting is installed, connect grounding conductor on street side of fitting.
Bond metal grounding conductor conduit or sleeve to conductor at each end.

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass
water meters. Connect to pipe with a bolted connector.

3. Bond each aboveground portion of gas piping system downstream from
equipment shutoff valve.

H. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding
conductors of associated fans, blowers, electric heaters, and air cleaners. Install
bonding jumper to bond across flexible duct connections to achieve continuity.

I.  Grounding for Steel Building Structure: Install a driven ground rod at base of each
corner column and at intermediate exterior columns at distances not more than 60
feet (18 m) apart.

J. Bonding of Exposed Structural Metal: Bond all exposed structural metal that is not
grounded to the service equipment enclosure. The points of attachment of the
bonding jumpers shall be accessible.

K. Ground Ring: Install a grounding conductor, electrically connected to each building
structure ground rod and to each steel column, extending around the perimeter of
building.

1. Install tinned-copper conductor not less than No. 4 /0 AWG for ground ring and for
taps to building steel.

2. Bury ground ring not less than 36 inches (900 mm) from building's foundation.

L. Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to NFPA
70; use a minimum of 20 feet (6 m) of bare copper conductor not smaller than No. 2
AWG.

1. If concrete foundation is less than 20 feet (6 m) long, coil excess conductor within
base of foundation.

2. Bond grounding conductor to reinforcing steel in at least four locations and to
anchor bolts. Extend grounding conductor below grade and connect to building's
grounding grid or to grounding electrode external to concrete.

3.7 TRADE CONTRACTOR QUALITY CONTROL

A. Tests and Inspections:
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1.

After installing grounding system but before permanent electrical circuits have
been energized, test for compliance with requirements.

Inspect physical and mechanical condition. Verify tightness of accessible, bolted,
electrical connections with a calibrated torque wrench according to manufacturer's
written instructions.

Test completed grounding system at each location where a maximum ground-
resistance level is specified, at service disconnect enclosure grounding terminal,
at ground test wells, and at individual ground rods. Make tests at ground rods
before any conductors are connected.

a. Measure ground resistance no fewer than two full days after last trace of
precipitation and without soil being moistened by any means other than
natural drainage or seepage and without chemical treatment or other artificial
means of reducing natural ground resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.

Prepare dimensioned Drawings locating each ground rod and ground-rod
assembly, and other grounding electrodes. Identify each by letter in alphabetical
order, and key to the record of tests and observations. Include the number of rods
driven and their depth at each location and include observations of weather and
other phenomena that may affect test results. Describe measures taken to
improve test results.

B. Grounding system will be considered defective if it does not pass tests and
inspections.

C. Prepare test and inspection reports.

D. Report measured ground resistances that exceed the following values:

1.

5.

6.

Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10
ohms.

Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5
ohms.

Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3
ohms.

Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohm(s).
Substations and Pad-Mounted Equipment: 5 ohms.

Manhole Grounds: 10 ohms.

E. Excessive Ground Resistance: If resistance to ground exceeds specified values,
notify ENGINEER promptly and include recommendations to reduce ground
resistance.
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END OF SECTION
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SECTION 26 05 33

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SUMMARY
A. Section Includes:
1. Metal conduits, tubing, and fittings.
2. Nonmetal conduits, tubing, and fittings.
3. Metal wireways and auxiliary gutters.
4. Surface raceways.
5. Boxes, enclosures, and cabinets.
6. Handholes and boxes for exterior underground cabling.
B. Related Requirements:
1. Section 01 60 01 “Buy America Requirements” for special product requirements.
RELATED SECTIONS
07 84 13 — Penetration Firestopping
26 05 04 — Sleeves and Sleeve Seals for Electrical Raceways and Cabling
26 05 34 — Electrical Boxes and Fittings
26 05 43 — Underground Ducts and Raceways for Electrical Systems

31 23 16 — Excavation

REFERENCES
A. Related Documents:

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

SUBMITTALS
A. Action Submittals:

1. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-
cover enclosures, and cabinets.
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2. Shop Drawings: For the following raceway components. Include plans,
elevations, sections, details, and attachments to other work.

a. Custom enclosures and cabinets.

b. For handholes and boxes for underground wiring, including the following:
1) Duct entry provisions, including locations and duct sizes.
2) Frame and cover design.
3) Grounding details.

4) Dimensioned locations of cable rack inserts, and pulling-in and lifting
irons.

5) Joint details.
3. Samples: For the following raceway components:
a. PVC-Coated Steel Conduit
b. Rigid nonmetallic conduit (RNC)
c. Expansion fittings
d. Cast-metal outlet and device boxes
B. Informational Submittals:

1. Coordination Drawings: Conduit routing plans, drawn to scale, on which the
following items are shown and coordinated with each other, using input from
installers of items involved:

a. Structural members in paths of conduit groups with common supports.

b. HVAC and plumbing items and architectural features in paths of conduit
groups with common supports.

2. Seismic Qualification Certificates: For enclosures, cabinets, and conduit racks
and their mounting provisions, including those for internal components, from
manufacturer.

a. Basis for Certification: Indicate whether withstand certification is based on
actual test of assembled components or on calculation.

1) The term "withstand" means "the cabinet or enclosure will remain in
place without separation of any parts when subjected to the seismic
forces specified and the unit will retain its enclosure characteristics,
including its interior accessibility, after the seismic event."

b. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity
and locate and describe mounting and anchorage provisions.
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c. Detailed description of equipment anchorage devices on which the
certification is based and their installation requirements.

d. Detailed description of conduit support devices and interconnections on
which the certification is based and their installation requirements.

3. Source quality-control test reports.
1.5 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having
jurisdiction, and marked for intended use.

B. Comply with NFPA 70.

C. Installer Qualifications: An experienced installer with a minimum of 5 years of
experience working on projects of similar scale and complexity.

1.6 ACCEPTANCE
A. Not Applicable.
1.7 DEFINITIONS
A. GRC: Galvanized rigid steel conduit.
B. IMC: Intermediate metal conduit.
EMT: Electrical Metallic Tubing.
FMC: Flexible Metal Conduit.
LFMC: Liquid-Tight Flexible Metal Conduit.

PVC: Polyvinyl Chloride.

® M m o O

. RNC: Rigid Nonmetallic Conduit.
PART 2 - PRODUCTS
2.1 METAL CONDUITS, TUBING, AND FITTINGS

A. General: Provide metal conduit, tubing and fittings of types, grades, sizes and
weights (wall thicknesses) as indicated; with minimum trade size of 3/4 inch.

B. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled
as defined in NFPA 70, by a qualified testing agency, and marked for intended
location and application.

C. GRC: Comply with ANSI C80.1 and UL 6.
D. IMC: Comply with ANSI C80.6 and UL 1242.

26 05 33 — RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
Page 3 of 16
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY

2.2

STANDARD SPECIFICATIONS

PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.
1. Comply with NEMA RN 1.

2. Coating Thickness: 0.040 inch (1 mm), minimum.

EMT: Comply with ANSI C80.3 and UL 797.

FMC: Zinc-coated steel, FS-WW-C-566 and UL 1.

H. LFMC: Single strip, flexible continuous, interlocked, and double-wrapped steel,

Q.

galvanized inside and outside, coated with liquid-tight jacket of flexible PVC et and
complying with UL 360.

Liquid-Tight Flexible Metal Conduit Fittings: FS-W-F-406, Type 1 Class 3, Style G.

Metal Conduit Fittings: Comply with NEMA FB 1 and UL 514B, Type 1, Class 1, Style
A, FS W-F-406.

Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and
NFPA 70.

EMT Fittings: Provide insulated throat non-indenter type malleable steel fittings;
concrete tight where required by application. Install OZ type B bushings on conduits
1-1/4 inches and larger.

. GRC and IMC Fittings: Provide fully threaded malleable steel couplings; raintight and

concrete tight where required by application. Provide double locknuts and metal
bushings at conduit termination, use OZ type B bushings on conduits 1-1/4 inch and
larger.

Expansion Fittings: PVC or steel to match conduit type, complying with UL 651,
rated for environmental conditions where installed, and including flexible external
bonding jumper.

Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch (1
mm), with overlapping sleeves protecting threaded joints.

Joint Compound for IMC or GRC: Approved, as defined in NFPA 70, by authorities
having jurisdiction for use in conduit assemblies, and compounded for use to
lubricate and protect threaded conduit joints from corrosion and to enhance their
conductivity.

Fittings for PVC-Coated Conduit: Include separate sealing sleeves for each conduit
entry.

NONMETALLIC CONDUITS, TUBING, AND FITTINGS

A.

Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and
labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.
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2.3

24

25

STANDARD SPECIFICATIONS
RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise
indicated.

Fittings for RNC: Comply with NEMA TC 3; match to conduit type and material.

RNC: Comply with UL 651A and be rated for continuous use in direct sunlight and
underground applications.

Underground PVC Plastic Utilities Duct: NEMA TC6, Type | for encased burial in
concrete, Type Il for direct burial.

1. Duct Fittings: NEMA TC9, match to duct type and material.

CONDUIT, TUBING, AND DUCT ACCESSORIES

A.

Types and sizes, and materials, complying with manufacturer's published product
information, that mates and matches conduit and tubing. Provide manufactured
spacers in all duct bank runs.

LOCKNUTS, BUSHINGS, CONNECTORS, COUPLINGS, AND SUPPORTS

A.

General: Provide malleable bushings, except that plastic bushings may be used in
lieu of phenolic-lined malleable bushings where "insulating bushings" are required.

Provide "double-lockout" system (two (2) locknuts) throughout, each being
tightened wrench tight as to effectively bond outlet box or cabinet to conduit.

Sealing Bushing: OZ Type FSK, WSK, or CSMI as required by
application. Provide OZ type CSB internal sealing bushings.

Provide insulated-through type ground bushing of the malleable type.

Provide connectors or couplings that are proper for the conduit they are used
with. Make watertight when required.

Provide cadmium plated or galvanized fittings.

Provide fittings with die-cut threads unless approved otherwise.

H. EMT connectors used with #4 and larger cable shall have throat liners of

suitable plastic insulation.

METAL WIREWAYS AND AUXILIARY GUTTERS

A.

Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 for indoor
dry installations and 3R for outdoor and wet or damp location, unless otherwise
indicated, and sized according to NFPA 70.

1. Metal wireways installed outdoors shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.
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2.6

B.

D.

E.

Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion
joints, adapters, hold-down straps, end caps, and other fittings to match and mate
with wireways as required for complete system.

Retain one or more options in "Wireway Covers" Paragraph below. If retaining more
than one type, indicate locations of each type on Drawings.

Wireway Covers: Hinged type.

Finish: Manufacturer's standard enamel finish.

BOXES, ENCLOSURES, AND CABINETS

A.

General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures,
and cabinets installed in wet locations shall be listed for use in wet locations.

. Sheet Metal Outlet and Device Boxes: NEMA OS 1; double-gang, minimum 4-

11/16" square boxes with single or double-gang mud ring appropriate for the device
and wall plate. Comply with UL 514A.

1. Boxes in concrete and block walls may be single-gang.

Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type
FD, with gasketed cover.

Metal Floor Boxes:
1. Cast or sheet metal, fully adjustable, rectangular.

2. Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Nonmetallic Floor Boxes: Nonadjustable, rectangular.

1. Listing and Labeling: Nonmetallic floor boxes shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended
location and application.

Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire
weighing 50 Ib (23 kg). Outlet boxes designed for attachment of luminaires
weighing more than 50 |b (23 kg) shall be listed and marked for the maximum
allowable weight.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

H. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL

1773, cast aluminum with gasketed cover.

Box extensions used to accommodate new building finishes shall be of same
material as recessed box.
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J. Device Box Dimensions unless otherwise indicated: 4 inches square by 2-1/8
inches deep (100 mm square by 60 mm deep).

K. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 for indoors;
Type 3R for outdoor, with continuous-hinge cover with flush latch unless otherwise
indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard
enamel.

L. Cabinets:

1. NEMA 250, Type 1 for indoors; Type 3R for outdoor, galvanized-steel box with
removable interior panel and removable front, finished inside and out with
manufacturer's standard enamel.

2. Hinged door in front cover with flush latch and concealed hinge.

3. Key latch to match panelboards.

4. Metal barriers to separate wiring of different systems and voltage.

5. Accessory feet where required for freestanding equipment.

M. Seismic Requirements: Ensure boxes, enclosures, and cabinets meet seismic
requirements as per local codes and guidelines.

PART 3 - EXECUTION
3.1 PREPARATION
A. Locate and preserve utilities, Section 31 23 16 “Excavation.”
B. Excavate, Section 31 23 16 “Excavation.”
3.2 RACEWAY APPLICATION
A. Outdoors: Apply raceway products as specified below unless otherwise indicated:
1. Exposed Conduit: Rigid galvanized steel conduit.
2. Concealed Conduit, Aboveground: Rigid steel conduit.
3. Underground Conduit: RNC, Type EPC-40-PVC:
a. Concrete-encased where indicated.
b. Provide wrapped rigid steel conduit for the following conditions:
1) Penetrations through foundation walls.
2) Bends greater than 22 degrees.

3) Stub ups, or where underground conduits otherwise become exposed.
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c. Provide OVC-coated rigid steel conduit for the following conditions:
1) Penetrations through foundation walls.
2) Bends greater than 22 degrees.

3) Stub-ups, or where underground conduits otherwise become exposed.
Connection to Vibrating Equipment (Including Transformers and
Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):
LFMC.

4. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.
5. Application of Handholes and Boxes for Underground Wiring:

a. Handholes and Pull Boxes in Driveway, Parking Lot, and Off-Roadway
Locations, Subject to Occasional, Nondeliberate Loading by Heavy
Vehicles: Polymer concrete, SCTE 77, Tier 15 structural load rating.

b. Handholes and Pull Boxes in Sidewalk and Similar Applications with a
Safety Factor for Nondeliberate Loading by Vehicles: Polymer-concrete
units, SCTE 77, Tier 8 structural load rating.

c. Handholes and Pull Boxes Subject to Light-Duty Pedestrian Traffic Only:
Fiberglass-reinforced polyester resin, structurally tested according to SCTE
77 with 3000-Ibf (13 345-N) vertical loading.

B. Indoors: Apply raceway products as specified below unless otherwise
indicated.

1. Non-Hazardous Locations:
a. Exposed, Not Subject to Physical Damage: EMT.
b. Exposed and Subject to Physical Damage: Rigid steel conduit.
c. Raceway locations include the following:
1) Loading dock.

2) Corridors used for traffic of mechanized carts, forklifts, and pallet-
handling units.

3) Mechanical rooms.
C. Warehouse and storage areas.
1. Concealed in Ceilings and Interior Walls and Partitions: EMT.

2. Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except use
LFMC in damp or wet locations.
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3. Damp or Wet Locations: GRC.

4. Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts:
EMT.

5. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4
stainless steel in institutional and commercial kitchens and damp or wet
locations.

6. All Conditions: Threaded GRC.

7. Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC listed for use
in hazardous locations.

8. Boxes and Enclosures: Listed for use in Class 1 Division 1 hazardous locations.
D. Minimum Raceway Size: 3/4-inch (21-mm) trade size.
E. Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings
unless otherwise indicated. Comply with NEMA FB 2.10.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use
with this type of conduit. Patch and seal all joints, nicks, and scrapes in PVC
coating after installing conduits and fittings. Use sealant recommended by
fitting manufacturer and apply in thickness and number of coats recommended
by manufacturer.

3. EMT: Use setscrew or compression, steel fittings. Comply with NEMA FB 2.10.

4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply
with NEMA FB 2.20.

F. Install surface raceways only where indicated on Drawings.
3.3 INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except where
requirements on Drawings or in this article are stricter. Comply with NFPA 70
limitations for types of raceways allowed in specific occupancies and number of
floors.

B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and
steam or hot-water pipes. Install horizontal raceway runs above water and steam

piping.
C. Complete raceway installation before starting conductor installation.

D. Arrange stub-ups so curved portions of bends are not visible above finished slab.
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E. Install no more than the equivalent of three 90-degree bends in any conduit run
except for control wiring conduits, for which fewer bends are allowed. Support within
12 inches (300 mm) of changes in direction.

F. Conceal conduit and EMT within finished walls, ceilings, and floors unless
otherwise indicated. Install conduits parallel or perpendicular to building lines.

G. Do not install conduits embedded in elevated slabs.
H. Support conduit within 12 inches (300 mm) of enclosures to which attached.
I. Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to
main reinforcement. Where at right angles to reinforcement, place conduit
close to slab support. Secure raceways to reinforcement at maximum 10-foot
(3- m)intervals.

2. Arrange raceways to cross building expansion joints at right angles with
expansion fittings.

3. Arrange raceways to keep a minimum of 2 inches (50 mm) of concrete cover in
all directions.

4. Do not embed threadless fittings in concrete unless specifically approved by
ENGINEER for each specific location.

5. Change to rigid steel conduit before rising above the floor.
J. Stub-ups to Above Recessed Ceilings:
1. Use EMT, IMC, or RMC for raceways.

2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated
in hubs or in an enclosure.

K. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor
Conditions: Apply listed compound to threads of raceway and fittings before
making up joints. Follow compound manufacturer's written instructions.

L. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing
conductive compound prior to assembly.

M. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating
bushings to protect conductors including conductors smaller than No. 4 AWG.

N. Terminate threaded conduits into threaded hubs or with locknuts on inside and
outside of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch (35mm)
trade size and insulated throat metal bushings on 1-1/2-inch (41-mm) trade size
and larger conduits terminated with locknuts. Install insulated throat metal
grounding bushings on service conduits.
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O. Install raceways square to the enclosure and terminate at enclosures with locknuts.
Install locknuts hand tight plus 1/4 turn more.

P. Do not rely on locknuts to penetrate nonconductive coatings on enclosures.
Remove coatings in the locknut area prior to assembling conduit to enclosure to
assure a continuous ground path.

Q. Cut conduit perpendicular to the length. For conduits 2-inch (53-mm) trade size and
larger, use roll cutter or a guide to make cut straight and perpendicular to the
length.

R. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line
with not less than 200-Ib (90-kg) tensile strength. Leave at least 12 inches (300 mm)
of slack at each end of pull wire. Cap underground raceways designated as spare
above grade alongside raceways in use.Install raceway sealing fittings at accessible
locations according to NFPA 70 and fill them with listed sealing compound. For
concealed raceways, install each fitting in a flush steel box with a blank cover plate
having a finish similar to that of adjacent plates or surfaces. Install raceway sealing
fittings at the following points:

1.

3.

Where conduits pass from warm to cold locations, such as boundaries of
refrigerated spaces.

At hazardous location boundaries and where entering boxes and enclosures in
hazardous locations as required by NEC (NFPA 70) Article 501.

Where otherwise required by NFPA 70.

S. Comply with manufacturer's written instructions for solvent welding RNC and fittings.

T. Expansion-Joint Fittings:

1.

Install expansion fittings at all locations where conduits cross building or
structure expansion joints.

Install each expansion-joint fitting with position, mounting, and piston setting
selected according to manufacturer's written instructions for conditions at
specific location at time of installation. Install conduit supports to allow for
expansion movement.

U. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72
inches (1830 mm) of flexible conduit for recessed and semi recessed luminaires,
equipment subject to vibration, noise transmission, or movement, and for
transformers and motors.

1.

Use LFMC in damp or wet locations subject to severe physical damage.

V. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are
not individually indicated, give priority to ADA requirements. Install boxes with
height measured to center of box unless otherwise indicated.
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UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

W.

AA.

BB.

CC.

DD.

EE.

FF.

GG.

HH.

JJ.

KK.

LL.

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of
masonry block and install box flush with surface of wall. Prepare block surfaces to
provide a flat surface for a raintight connection between box and cover plate or
supported equipment and box.

Boxes in stud walls: Do not install boxes back-to-back in stud walls. Allow one stud
separation or 24" minimum. Where this is not possible, then provide boxes with
UL- listed fire rated and sound rated wrapping.

Horizontally separate boxes mounted on opposite sides of walls, so they are not in
the same vertical channel.

Locate boxes so that cover or plate will not span different building finishes.

Support boxes of three gangs or more from more than one side by panning two
framing members or mounting on brackets specifically designed for the purpose.

Fasten junction and pull boxes to or support from building structure. Do not support
boxes by conduits.

Set metal floor boxes level and flush with finished floor surface.

Set nonmetallic floor boxes level. Trim after installation to fit flush with finished
floor surface.Install conduit concealed in all areas, excluding mechanical and
electrical rooms, connections to motors, and connections to surface cabinets.

For exposed runs attach surface-mounted conduit with clamps.
Coordinate installation of conduit in masonry work.

Unless indicated otherwise, do not install conduit larger than 2-1/2 inches in
concrete slabs. Provide a minimum concrete cover around conduits of two (2)
inches.

Install conduit free from dents and bruises. Plug ends to prevent entry of dirt and
moisture.

Clean out conduit before installation of conductor.

Alter conduit routing to avoid structural obstructions, minimizing
crossovers.

Fill end of conduit with fiberglass where conduits leave heated area and enters
unheated area.

Provide flashing and pitchpockets, making watertight joints where conduits
pass through roof or waterproofing membranes.

MM.Install UL approved expansion fittings complete with grounding jumpers where

conduits cross building expansion joints. Provide bends or offsets in conduit
adjacent to building expansion joints where conduit is installed above suspended
buildings.
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3.4

3.5

NN.

Route all exposed conduits parallel or perpendicular to building lines.

OO0. Make interconnections between different types of raceways with

PP.

manufactured fittings approved by UL.

Size raceways; NFPA 70 tables. Do not reduce from any size indicated.

QQ. Do not exceed sizes permitted in slabs or walls.

RR.

SS.

TT.

Uu.

VV.

1. Do not exceed the number of bends allowed in conduit by NFPA 70.

Make joints wrench tight or otherwise with minimum resistance to the flow
of fault currents.

Use furred spaces and chases to an advantage in concealing conduits.

Make field bends only where needed and then carefully to minimize wire
pulling tensions and for best appearance in exposed runs.

Test conduit runs with lignum vitale ball (mandrel) of 85 percent of
conduit diameter.

Cut conduit with hacksaw or other approved pipe cutting tool and ream
ends to clean out all burrs before connecting.

WW. Keep conduits at least six (6) inches away from steam or hot water pipes,

XX.

breaching, and boilers, but in no case permit conductors to reach higher than
rated temperatures. Avoid traps in runs and slope conduit to drain.

Fasten raceways securely in place. Firmly fasten conduit within three (3) feet of
each outlet, junction box, cabinet, or fitting. Support metallic conduit, rigid (heavy
wall) and EMT at least every 10 feet. Support rigid nonmetallic conduit in strict
accordance with NFPA 70. Use raceway fasteners designed for the purpose.

SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A.

Install sleeves and sleeve seals at penetrations of exterior floor and wall
assemblies. Comply with requirements in Section 26 05 04 Sleeves and Sleeve
Seals for Electrical Raceways and Cabling.

Install sleeves and sleeve seals at penetrations of interior floor and wall
assemblies where required for maintaining fire rating or soundproofing. Comply
with requirements in Section 26 05 04 Sleeves and Sleeve Seals for Electrical
Raceways and Cabling.

FIRESTOPPING

A.

Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply
with requirements in Section 07 84 13 Penetration Firestopping.

Install firestopping at penetrations of non-fire-rated floor and wall assemblies where
required for maintaining acoustic separation or where otherwise specified.
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3.6

3.7

3.8

PROTECTION

A. Provide final protection and maintain conditions that ensure coatings, finishes, and
cabinets are without damage or deterioration at time of Substantial Completion.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PVC coatings or paint finishes with matching touchup
coating recommended by manufacturer.

B. Provide final protection and maintain conditions that ensure coatings, finishes, and
cabinets are without damage or deterioration at the time of Substantial
Completion.

1. Use protective coverings and barriers as necessary to prevent damage to
electrical equipment and raceway systems during construction.

SPECIAL CONDUIT FITTINGS

A. Use special conduit fittings as required or indicated. Use UL approved
fittings suitable for location and usage made.

B. At expansion joints use special fittings if cast in concrete slabs.

C. Building Expansion Joints: Where surface conduits, raceways, panels, or light
fixtures, span building expansion joints, make satisfactory arrangements to
provide the movement provided for in building structure plus or minus nominal
joint width.

PULL BOXES, WIREWAYS, AND GUTTERS

A. Furnish as indicated, plus any such items required to assemble conduits and
other raceways. Provide Section 26 05 34 pull boxes as dictated by wire
pulling requirements. Unless indicated otherwise face into secondary or
unfinished rooms.

B. Construction: Code gage galvanized sheet steel and sized strictly in
conformance with NFPA 70 requirements.

C. Finish: Free of burrs, sharp edges, unreamed holes, and sharp—pointed
screw or bolts.

D. Coating: When mounted direct to concrete or masonry walls that are below
grade or where there will be sweating or other moisture present on wall
surface, coat backs of boxes with a heavy coat of black asphalt paint before
mounting.

E. Protection: Adequate provisions for preventing damage to conductors
either during pulling in or from weights and tensions when in place.

F. Weatherproof, rain-tight, or special type when indicated or when
required by NFPA 70.
26 05 33 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
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3.9 ANCHORS, FASTENERS, AND MISCELLANEOUS SUPPORTS

A.

F.

G.

Use compatible anchors in roof or ceiling slabs of concrete from which a load is
suspended and anchors used to fasten heavy equipment without lead in their
construction.

Make exposed conduit fastenings with one-piece, malleable conduit clamps. Two
hole, galvanized sheet metal pipe straps may be used on all concealed
installations.

Use companion bases or backs with conduit clamps when conduit is exposed
to weather or continuous moisture.

Use ring type hangers on individual runs of conduit three (3) inches and larger if
suspended, complete with threaded rods. Use adjustable turnbuckles when
specified or otherwise as an option.

Support multiple runs of suspended conduits from trapeze style hangers
suspended with rigid threaded steel rods and with suitable conduit clamps or
straps of the same make as cross channels used.

Mount multiple runs of conduit on ceiling or wall surfaces.

Do not hang or support electrical equipment and materials from roof decks.

3.10 COLOR CODING, EXPOSED CONDUIT

A. Provide color bands 1 inch wide for conduits up to two (2) inches in diameter and
one-half the conduit diameter for large conduits applied at panel and pull-box
locations within each room and 500 feet on centers within an area.

B. Color Banding:

Table 1 — Color Banding
Units Color Band
120/208 Volt Gray
347/600 Volt Sand Fire
Alarm Red
Telephone Blue
Intercommunication and Sound Yellow
Clocks Green
Television Rust
Low Voltage Switching Black
C. Nonmetallic Pressure Piping Label: When applicable, engraved plastic laminate,

label permanently affixed to main electrical meter panel reading "THIS
STRUCTURE HAS A NONMETALLIC PRESSURE PIPING SERVICE.”
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END OF SECTION
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SECTION 26 05 34

ELECTRICAL BOXES AND FITTINGS
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:
1. Junction boxes, pull boxes, fittings.
1.1 RELATED SECTIONS
05 05 23 — Metal Fastenings
1.2 REFERENCES
A. NEMA Standards:
1. OS1 Sheet—Steel Outlet Boxes, Device Boxes, Covers, and Box Supports.
2. OS2 Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box Supports.
B. NFPA Standards:
1. 70 National Electric Code.

C. Utah Building Codes and Regulations: Applicable codes and regulations pertaining to
electrical installations in railways.

1.3 SUBMITTALS
A. Action Submittals:
1. Product Data: For each type of product indicated.
1.4 QUALITY ASSURANCE
A. Comply with NFPA 70 as applicable for installation of electrical boxes and fittings.

B. Comply with NEMA OS 1 and NEMA OS 2 as applicable for outlet boxes,
device boxes, covers and box supports.

C. Provide electrical boxes and fittings which have been UL-listed and labeled.

D. Personnel and Installer Qualifications: Employ personnel and installers with
appropriate qualifications and experience in railway electrical installations.

1.5 ACCEPTANCE
A. Not Applicable.

PART 2 - PRODUCTS
26 05 34 — ELECTRICAL BOXES AND FITTINGS
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2.1 INTERIOR OUTLET BOXES

A. One piece, galvanized flat rolled sheet steel, cast iron or cast aluminum outlet
wiring boxes, of types shapes and sizes, including box depths, to suit each
respective location and installation. If of aluminum, essentially "copper free". Do not
use on conduits of dissimilar metals, except with ENGINEER’s knowledge.

B. Construct with stamped knockouts in back and sides, and with threaded screw
holes with corrosion-resistant screws for securing box and covers and wiring
devices.

C. Minimum depth 1-1/4 inches or 2-1/8 inches depth for boxes with three (3) or more
conduit entries.

D. Use in combination with factory or field bends when indicated or advised.
Complete outlet bodies with mounting brackets, hangers, extension rings, fixture
studs, cable clamps, metal straps, gaskets, cover, hubs, reducers, and other
accessories.

E. Tamper-Resistant and Impact-Resistant Materials: Use materials suitable for
railway installations, ensuring durability and resistance to vandalism.

2.2 WEATHERPROOF OUTLET BOX

A. Corrosion-resistant cast-metal of types, shapes and sizes (including
depth) required.

B. Threaded conduit ends, cast-metal face plates with spring hinged waterproof
caps suitably configured for each application, with face plate gaskets and
corrosion-resistant fasteners.

C. Minimum IP Rating: IP66 - Ensure weatherproof outlet boxes have a minimum
ingress protection rating of IP66 to provide resistance against dust, water, and
other environmental conditions.

2.3 JUNCTION AND PULL BOXES

A. Building Structure Type: Code-gage sheet steel with screw-on covers; of
types, shapes and sizes to suit each respective location and installation;
with welded seams and equipped with galvanized steel Section 05 05 23
“nuts, bolts, screws and washers” conforming with Section 05 05 23 “Metal
Fastenings.”

B. Buried Type: Unless shown otherwise on drawings, plastic body and cover, or
pre-cast concrete with screw-on cast iron covers; of types, shapes and sizes
to suit each respective location and installation; equipped with stainless steel
nuts, bolts, screws and washers.

C. Vibration Resistance and Durability: Specify requirements for junction and pull
boxes to meet or exceed IEC 60068-2-6 standard for vibration resistance and
ANSI/ISA 60079-0 standard for durability, to withstand vibrations and dynamic
loads in railway installations.
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PART 3 - EXECUTION

3.1

3.2

PREPARATION

A. Coordinate installation of electrical boxes and fittings with wire, cable and
raceway installation work.

B. Provide knockout closures to cap unused knockout holes where blanks
have been removed.

C. Coordination with Other Trades: Coordinate electrical installations with
mechanical and civil works to ensure proper integration of systems in
railway settings.

INSTALLATION

A. Install where indicated, complying with manufacturer's written instruction,
applicable requirements of NFPA 70 and NEMA's "Standard of Installation”,
and in compliance with recognized industry practices to ensure that products
fulfill requirements.

B. Install coverplates for all boxes; weatherproof outlets for interior and
exterior locations exposed to weather or moisture.

C. Install boxes and fittings to ensure ready accessibility of electrical
wiring. Install recessed boxes with face of box or ring flush with
adjacent surface.

D. Fasten boxes rigidly to substrates or structural surfaces to which attached, or
solidly embed boxes in concrete or masonry. Use bar hangers for stud
construction. Use of nails for securing boxes is prohibited. Set boxes on
opposite sides of common wall with minimum 10 inches of conduit between
them.

E. Inspection, Maintenance, and Documentation: Regularly inspect, maintain,
and document electrical boxes and fittings to ensure long-term safety and
performance in railway installations.

END OF SECTION
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SECTION 26 05 43

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL
SYSTEMS

PART 1 - GENERAL
1.1 SUMMARY
A. This Section includes the following:

1. Conduit, ducts, and duct accessories for direct-buried and duct banks, and
in single duct runs.

2. Handholes and boxes.
3. Manholes.
B. Related Requirements:
1. Section 01 60 01 “Buy America Requirements” for special product requirements.
1.2 RELATED SECTIONS
03 30 00 — Cast-in-Place Concrete
03 30 10 — Concrete Placement
26 05 04 — Sleeves and Sleeve Seals for Electrical Raceways and Cabling
26 05 53 — Identification for Electrical Systems
31 23 16 — Excavation
31 05 13 — Common Fill
1.3 REFERENCES
A. Related Documents:

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to
this Section.

1.4 SUBMITTALS
A. Action Submittals:
1. Product Data: For the following:

a. Duct-bank materials, including separators and miscellaneous components.
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b. Ducts and conduits and their accessories, including elbows, end bells,
bends, fittings, and solvent cement.

c. Accessories for manholes, handholes, pull boxes, and other utility structures.

d. Warning tape.

e. Submittal shall be separate from requirements for communication systems.

2. Shop Drawings for Precast or Factory-Fabricated Underground Utility
Structures: Include plans, elevations, sections, details, attachments to
other work, and accessories, including the following:

a. Precast or Factory-Fabricated Underground Utility Structures:

1)

2)
3)
4)
5)
6)
7)

8)

Include plans, elevations, sections, details, attachments to other work,
and accessories.

Include duct entry provisions, including locations and duct sizes.
Include reinforcement details.

Include frame and cover design and vault frame support rings.
Include Ladder details.

Include grounding details.

Include dimensioned locations of cable rack inserts, pulling-in and lifting
irons, and sumps.

Include joint detail.

b. Factory-Fabricated Handholes and Boxes Other Than Precast Concrete:

1)

2)
3)
4)
5)

6)

7)

Include dimensioned plans, sections, and elevations, and fabrication and
installation detail.

Duct entry provisions, including locations and duct sizes.
Frame and cover design and manhole frame support rings.
Ladder details.

Grounding details.

Dimensioned locations of cable rack inserts, pulling-in and lifting irons,
and sumps.

Joint details.

B. Informational Submittals:

1. Concrete mix designs. Provide product requirement for the following:
26 05 43 — UNDERGROUND DUCTS AND RACWAYS FOR ELECTIRCAL SYSTEMS
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1.5

1.6

1.7

1.8

a. Concrete-encased duct banks.
b. Flowable backfill.

2. Product Certificates: For concrete and steel used in precast concrete vaults and
handholes, as required by ASTM C 858.

3. Qualification Data: For professional engineer and testing agency responsible for
testing nonconcrete handholes and boxes.

4. Source quality-control reports.

5. Field quality-control reports.

QUALITY ASSURANCE

A.
B.

C.

Comply with ANSI C2.
Comply with NFPA 70.

Testing agency qualifications: Qualified according to ASTM E 329 for testing
indicated.

ACCEPTANCE

A.

Not Applicable.

DEFINITION

A.

B.

I 0" m o O

J.

RNC: Rigid nonmetallic conduit

ASTM: American Society for Testing and Materials

ANSI: American National Standards Institute

NFPA: National Fire Protection Association

NEMA: National Electrical Manufacturers Association

UL: Underwriters Laboratories

NRTL: Nationally Recognized Testing Laboratory

AASHTO: American Association of State Highway and Transportation Officials
SCTE: Society of Cable Telecommunications Engineers

NIST: National Institute of Standards and Technology

FIELD CONDITIONS
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A.

B.

Interruption of Existing Electrical Service: Do not interrupt electrical service to
facilities occupied by OWNER or others unless permitted under the following
conditions, and then only after arranging to provide temporary electrical service
according to requirements indicated:

1. Notify OWNER’s Representative no fewer than seven days in advance of
proposed interruption of electrical service.

2. Do not proceed with interruption of electrical service without OWNER's
Representative’s written permission.

Ground Water: Assume ground-water level is at grade level unless a lower water
table is noted on Drawings.

1.9 DELIVERY, STORAGE, AND HANDLING

A.

C.

Deliver ducts to Project site with ends capped. Store nonmetallic ducts with
supports to prevent bending, warping, and deforming.

Store precast concrete and other factory-fabricated underground utility
structures at Project site as recommended by manufacturer to prevent
physical damage. Arrange so identification markings are visible.

Lift and support precast concrete units only at designated lifting or supporting points.

1.10 COORDINATION

A.

PART 2 -

Coordinate layout and installation of ducts, manholes, handholes, and boxes
with final arrangement of other utilities, site grading, and surface features as
determined in the field.

Coordinate elevations of ducts and duct-bank entrances into manholes,
handholes, and boxes with final locations and profiles of ducts and duct banks
as determined by coordination with other utilities, underground obstructions,
and surface features. Revise locations and elevations from those indicated as
required to suit field conditions and to ensure that duct runs drain to manholes
and handholes, and as approved by ENGINEER.

PRODUCTS

2.1 GENERAL REQUIRMENTS FOR DUCTS AND RACEWAYS

A.

Comply with ANSI C2.

2.2 CONDUIT

A.

B.

Rigid Steel Conduit: Galvanized. Comply with ANSI C80.1.

RNC: NEMA TC 2, Type EPC-40-PVC and Type EPC-80-PVC, UL 651, with
matching fittings by same manufacturer as the conduit, complying with NEMA
TC 3 and UL 514b.
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C. Fiberglass: Per Rocky Mountain Power requirements, UL 2515, fiberglass
conduit and sweeps must be black with three red stripes to identify electric
conductors inside.

2.3 NONMETALLIC DUCTS AND DUCT ACCESSORIES

A.

Underground Plastic Utilities Duct: NEMA TC 2, UL 651, ASTM F 512, Type EPC-40-
PVC, with matching fittings complying with NEMA TC 3 by same manufacturer as the
duct.

Conduit Sweep Applications:

1.

1.

Medium voltage, three phase primary: per Rocky Mountain Power sweeps must
be constructed of fiberglass. Fiberglass conduit shall meet or exceed Rocky
Mountain Power’s material specification ZG033 “Fiberglass Conduit.”

a. Each fiberglass sweep requires two factory-attached PVC, extra-deep,
fabricated, expanded bell-ends.

b. Fiberglass sweeps must be certified by a NRTL.

Field formed sweeps from straight conduit (PVC only) up to 15 degrees are
allowed as long as the mandrel can be pulled through the conduit and the conduit
is not damaged.

. Duct Spacers:

Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Insert UTA preferred manufacturers.

Conduit spacers of the prefabricated interlocking unit type shall be manufactured
for the intended purpose. Interlocking units shall be of double wall construction
made of high grade, high density polyethylene complete with interlocking cap and
base pads. They shall be designed to accept No. 4 reinforcing bars installed
vertically.

Conduit spacers of the pre-fabricated HDPE panel type shall be custom-
manufactured and pre-engineered to match the specific duct bank arrangement
and made of high-grade, high density polyethylene with holes for adequate
concrete flow-through to avoid concrete shear point and holes for both horizontal
reinforcing bars and hold-down reinforcing bars.

Duct Accessories:

1.

Warning Tape: Underground-line warning tape specified in Section 26 05
53 "Identification for Electrical Systems."

24 PRECAST CONCRETE HANDHOLES AND BOXES
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A. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to the following:

1. Insert UTA preferred manufacturers.
B. Comply with ASTM C 858 for design and manufacturing processes.

C. AASHTO approved H-20 for use un roadways or in deliberate vehicular traffic paths
within parking lots.

D. AASHTO approved H-10 for use in incidental traffic, and immediately adjacent to
roadways.

E. Ferrous metal hardware shall be hot-dip galvanized in accordance with ASTM
A153 (ASTM A153M) and ASTM A123 (ASTM A123M).

F. Description: Factory-fabricated, reinforced-concrete, monolithically poured
walls and bottom unless open-bottom enclosures are indicated. Frame and
cover shall form top of enclosure and shall have load rating consistent with
that of handhole or box.

1. Frame and Cover: Weatherproof cast-iron frame, with cast-iron cover with
recessed cover hook eyes and tamper-resistant, captive, cover-securing
bolts.

2. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

3. Cover Legend: Molded lettering, "ELECTRIC" or "TELEPHONE" as
required for each service.

4. Configuration: Units shall be designed for flush burial and have closed
bottom, unless otherwise indicated.

5. Extensions and Slabs: Designed to mate with bottom of enclosure. Same
material as enclosure.

a. Extension shall provide increased depth of 12 inches (300 mm).

b. Slab: Same dimensions as bottom of enclosure and arranged to
provide closure.

6. Windows: Precast openings in walls, arranged to match dimensions and
elevations of approaching ducts and duct banks plus an additional 12
inches (300 mm) vertically and horizontally to accommodate alignment
variations.

a. Windows shall be located no less than 6 inches (150 mm) from interior
surfaces of walls, floors, or frames and covers of handholes, but close
enough to corners to facilitate racking of cables on walls.
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b. Window opening shall have cast-in-place, welded wire fabric
reinforcement for field cutting and bending to tie into concrete
envelopes of duct banks.

c. Window openings shall be framed with at least two additional No.4
steel reinforcing bars in concrete around each opening.

7. Duct Entrances in Handhole Walls: Cast end-bell or duct-terminating fitting
in wall for each entering duct.

a. Type and size shall match fittings to duct or conduit to be terminated.

b. Fittings shall align with elevations of approaching ducts and be located
near interior corners of handholes to facilitate racking of cable.

8. Handholes 12 inches wide by 24 inches long (300 mm wide by 600 mm
long) and larger shall have inserts for cable racks and pulling-in irons
installed before concrete is poured.

9. Concrete Knockout Panels: 1-1/2 to 2 inches (38 to 50 mm) thick, for
future conduit entrance and sleeve for ground rod.

10. Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility,
and durability properties necessary to withstand maximum hydrostatic
pressures at the installation location with the ground-water level at grade.

2.5 CAST-IN-PLACE MANHOLES

A. Description: Underground utility structures, constructed in place, complete
with accessories, hardware, and features. Include concrete knockout panels
for conduit entrance and sleeve for ground rod.

B. Materials: Comply with ASTM C 858 and with Section 03 30 00 "Cast-in-Place
Concrete."

1. Concrete shall have a minimum compressive strength of 3000 psi (20 MPa).

C. Structural Design Loading: As specified in Part 3 "Underground Enclosure
Application" Article.

2.6 FIBERGLASS HANDOLES AND BOXES

A. Comply with SCTE 77. Comply with tier 5 requirements (minimum) in
"Underground Enclosure Application" Article.

1. Description: Factory-fabricated, molded of fiberglass-reinforced polyester
resin, with frame and covers of skid-resistant cast iron. For use in
landscape areas only. Frame and cover shall form top of enclosure and
shall have load rating consistent with that of handhole or box.

a. Color: Gray.
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STANDARD SPECIFICATIONS

Configuration: Units shall be designed for flush burial and have open
bottom unless otherwise indicated.

Cover: Cast-iron, weatherproof, secured by tamper-resistant locking
devices and having structural load rating consistent with enclosure.

Cover Finish: Nonskid finish shall have a minimum coefficient of
friction of 0.50.

Cover Legend: Molded lettering, "ELECTRIC."

Duct Entrance Provisions: Duct-terminating fittings shall mate with
entering ducts for secure, fixed installation in enclosure wall.

Handholes 36 inches wide by 30 inches long (300 mm wide by 600
mm long) and larger shall have factory-installed inserts for cable racks
and pulling-in irons.

2.7 UTILITY STRUCTURE ACCESSORIES

A.

Ferrous metal hardware, where indicated, shall be hot-dip galvanized
complying with ASTM A 153 (A 153M) and A 123 (A 123M).

Manhole Frames, Covers, and Chimney Components: Comply with structural
design loading specified for manhole.

1.

Frame and Cover: Weatherproof, gray cast iron complying with ASTM A
48/A 48M, Class 30Bwith milled cover-to-frame bearing surfaces;
diameter, 29 inches (737 mm).

a.

Cover Finish: Nonskid finish shall have a minimum coefficient of friction
of 0.50.

Special Covers: Recess in face of cover designed to accept finish
material in paved areas.

Cover Legend: Cast in. Selected to suit system.

a.

b.

C.

Legend: "ELECTRIC-LV" for duct systems with power wires and cables
for systems operating at 600 V and less.

Legend: "ELECTRIC-HV" for duct systems with medium-voltage cables.

Legend: "SIGNAL" for communications, data, and telephone duct systems.

Manhole Chimney Components: Precast concrete rings with dimensions
matched to those of roof opening.

a.

Mortar for Chimney Ring and Frame and Cover Joints: Comply with
ASTM C 270, Type M, except for quantities less than 2.0 cu. ft. (60 L)
where packaged mix complying with ASTM C 387, Type M, may be
used.
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C. Manhole Sump Frame and Grate: ASTM A 48/A 48M, Class 30B, gray cast iron.

D. Pulling Eyes in Concrete Walls: Eyebolt with reinforcing-bar fastening insert,
2-inch- (50-mm-) diameter eye, and 1-by-4-inch (25-by-100-mm) bolt.

1. Working Load Embedded in 6-Inch (150-mm), 4000-psi (27.6-MPa)
Concrete: 13,000-Ibf (58-kN) minimum tension.

E. Pulling Eyes in Nonconcrete Walls: Eyebolt with reinforced fastening, 1-1/4-
inch- (32- mm-) diameter eye, rated 2500-Ibf (11-kN) minimum tension.

F. Pulling-In and Lifting Irons in Concrete Floors: 7/8-inch- (22-mm-) diameter,
hot-dip galvanized, bent steel rod; stress relieved after forming; and fastened
to reinforcing rod. Exposed triangular opening.

1. Ultimate Yield Strength: 40,000-Ibf (180-kN) shear and 60,000-Ibf (270-kN)
tension.

G. Bolting Inserts for Concrete Utility Structure Cable Racks and Other
Attachments: Flared, threaded inserts of noncorrosive, chemical-resistant,
nonconductive thermoplastic material; 1/2-inch (13-mm) ID by 2-3/4 inches
(69 mm) deep, flared to 1- 1/4 inches (32 mm) minimum at base.

1. Tested Ultimate Pullout Strength: 12,000 Ibf (53 kN) minimum.

H. Ground connection Sleeve: 3-inch (75-mm), PVC conduit sleeve installed high on
vault wall adjacent to, but not underneath, the ducts routed from the facility.

I.  Expansion Anchors for Installation after Concrete Is Cast: Zinc-plated, carbon-
steel- wedge type with stainless-steel expander clip with 1/2-inch (13-mm)
bolt, 5300-Ibf (24 kN) rated pullout strength, and minimum 6800-Ibf (30-kN)
rated shear strength.

J. Cable Rack Assembly: Steel, hot-rolled, hot-dip galvanized, except insulators.

1. Stanchions: T-section or channel; 2-1/4 inch (57-mm) nominal size;
punched with 14 holes on 1-1/2-inch (38-mm) centers for cable-arm
attachment.

2. Arms: 1-1/2 inches (38 mm) wide, lengths ranging from 3 inches (75 mm)
with 450-lb (204 kg) minimum capacity to 20 inches (500 mm) with 250-Ib
(114 kg) minimum capacity. Arms shall have slots along full length for
cable ties and be arranged for secure mounting in horizontal position at
any vertical location on stanchions.

3. Insulators: High-glaze, wet-process porcelain arranged for mounting on
cable arms.
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K.

N.

Duct-Sealing Compound: Nonhardening, safe for contact with human skin, not
deleterious to cable insulation, and workable at temperatures as low as 35
deg F (2 deg C). Capable of withstanding temperature of 300 deg F (150 deg
C) without slump and adhering to clean surfaces of plastic ducts, metallic
conduits, conduit coatings, concrete, masonry, lead, cable sheaths, cable
jackets, insulation materials, and common metals.

Duct-sealing for unoccupied ducts shall be Cherne “Original Gripper” style
duct plugs.

Fixed Manhole Ladders: Arranged for attachment to roof or wall and floor of
manhole. Ladder and mounting brackets and braces shall be fabricated from
nonconductive, structural-grade, fiberglass-reinforced resin.

Cover Hooks: Heavy duty, designed for lifts 60 Ibf (270 N) and greater. Two required.

2.8 SOURCE QUALITY CONTROL

A.

B.

Test and inspect precast concrete utility structures according to ASTM C 1037.

Nonconcrete Handhole and Pull-Box Prototype Test: Test prototypes of vaults and
boxes for compliance with SCTE 77. Strength tests shall be for specified tier ratings
of products supplied.

1. Strength tests of complete boxes and covers shall be by either an independent
testing agency or manufacturer. A qualified registered professional engineer shall
certify tests by manufacturer.

2. Testing machine pressure gages shall have current calibration certification,
complying with ISO 9000 and ISO 10012, and traceable to NIST standards.

PART 3 - EXECUTION

3.1 CORROSION PROTECTION

A.

Aluminum shall not be installed in contact with earth or concrete.

3.2 PREPERATION

A. Coordinate layout and installation of ducts, vaults, handholes, and boxes with final

arrangement of other utilities, site grading, and surface features as determined in the
field. Notify ENGINEER if there is a conflict between areas of excavation and existing
structures or archaeological sites to remain.

Coordinate elevations of ducts and duct-bank entrances into vaults, handholes, and
boxes with final locations and profiles of ducts and duct banks, as determined by
coordination with other utilities, underground obstructions, and surface features.
Revise locations and elevations as required to suit field conditions and to ensure that
duct runs drain to vaults and handholes, and as approved by ENGINEER.

3.3 UNDERGROUND DUCT APPLICATION
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A. Ducts for Electrical Cables over 600 V: RNC, NEMA Type EPC-40-PVC, with
fiberglass elbows.

B. Ducts for Electrical Feeders 600 V and Less: RNC, NEMA Type EPC-40-PVC,
in direct-buried duct bank, unless otherwise indicated.

C. Underground Ducts for Telephone, Communications, or Data Utility Service
Cables: RNC, NEMA Type EPC-40-PVC, unless otherwise indicated.

D. Underground Ducts Crossing Paved Paths Walks and Roadways: RNC,
NEMA Type EPC-40-PVC, encased in reinforced concrete.

3.4 UNDERGROUND ENCLOSURE APPLICATION

A. Handholes and Pull Boxes for 600 V and Less.

1.

Units in Roadways and Other Deliberate Traffic Paths: Precast concrete.
AASHTO HB 17, H-20 structural load rating.

Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to
Occasional, Nondeliberate Loading by Heavy Vehicles: Precast concrete,
AASHTO HB 17, H-20 structural load rating.

Units in Sidewalk and Similar Applications with a Safety Factor for
Nondeliberate Loading by Vehicles: Polymer concrete units, SCTE 77,
Tier 8 structural load rating.

Units Subject to Light-Duty Pedestrian Traffic Only: Fiberglass-reinforced
polyester resin, structurally tested according to SCTE 77 with 3000-Ibf
(13,345-N) vertical loading.

Cover design load shall not exceed the design load of the handhole or
box.

B. Manholes: Precast or cast-in-place concrete.

1.

Units Located in Roadways and Other Deliberate Traffic Paths by Heavy
or Medium Vehicles: H-20 structural load rating according to AASHTO HB
17.

Units Not Located in Deliberate Traffic Paths by Heavy or Medium
Vehicles: H- 10 load rating according to AASHTO HB 17.

3.5 EARTHWORK

A. Excavation and Backfill: Comply with Section 31 23 16 "Excavation" and 31
05 13 “Common Fill” but do not use heavy-duty, hydraulic-operated,
compaction equipment.

1.

Backfill material in areas with ground improvement under buildings shall
comply with the requirements in “Aggregate Backfill Material."
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3.6

B.

Restore surface features at areas disturbed by excavation and reestablish
original grades, unless otherwise indicated. Replace removed sod
immediately after backfilling is completed.

Restore areas disturbed by trenching, storing of dirt, cable laying, and other
work. Restore vegetation and include necessary topsoiling, fertilizing, liming,
seeding, sodding, sprigging, and mulching.

Cut and patch existing pavement in the path of underground ducts and utility
structures.

DUCT INSTALLATION

A.

B.

Install ducts according to NEMA TCB 2.

Slope: Pitch ducts a minimum slope of 1:300 down toward manholes and
handholes and away from buildings and equipment. Slope ducts from a high
point in runs between two manholes to drain in both directions.

Curves and Bends: Use 5-degree angle couplings for small changes in
direction. Use manufactured long sweep bends with a minimum radius of 12.5
feet (4 m), both horizontally and vertically, at other locations, unless otherwise
indicated.

Joints: Use solvent-cemented joints in ducts and fittings and make watertight
according to manufacturer's written instructions. Stagger couplings so those of
adjacent ducts do not lie in same plane.

Duct Entrances to Manholes and Concrete and Polymer Concrete Handholes:
Use end bells, spaced approximately 10 inches (250 mm) o.c. for 5-inch (125-
mm) ducts, and vary proportionately for other duct sizes.

1. Begin change from regular spacing to end-bell spacing 10 feet (3 m) from
the end bell without reducing duct line slope and without forming a trap in
the line.

2. Direct-Buried Duct Banks: Install an expansion and deflection fitting in
each conduit in the area of disturbed earth adjacent to manhole or
handhole.

3. Grout end bells into structure walls from both sides to provide watertight
entrances.

Building Wall Penetrations: Make a transition from underground duct to rigid
steel conduit at least 10 feet (3 m) outside the building wall without reducing
duct line slope away from the building, and without forming a trap in the line.
Use fittings manufactured for duct-to-conduit transition. Install conduit
penetrations of building walls as specified in Section 26 05 04 "Sleeves and
Sleeve Seals for Electrical Raceways and Cabling."
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G. Sealing: Provide temporary closure at terminations of ducts that have cables
pulled. Seal spare ducts at terminations. Use sealing compound and plugs to
withstand at least 15-psig (1.03-MPa) hydrostatic pressure.

1.

All new conduits, raceways, and cables in all manholes, vaults, and
handholes shall be sealed where work is to be performed. Existing
raceways and cables shall be sealed where existing raceways are utilized.
New Rocky Mountain Power ducts shall be sealed per Rocky Mountain
Power requirements prior to turnover of vaults or handholes to Rocky
Mountain Power.

a. Conduits containing single cables shall be sealed with simplex duct
plugs or Duraline S-50 duct seal per manufacturer recommended
installation procedures.

b. Spare ducts shall be sealed with plugs listed for power duct sealing.

c. Conduits containing irregular shaped innerduct, cables, or other items
that cannot be sealed with a pre-manufactured seal shall be sealed
with Duraline S-50 putty sealant.

H. Pulling Cord: Install 1200-Ibf- (445-N-) test nylon cord in ducts, including spares.

I. Concrete-Encased Ducts: Support ducts on duct separators.

1.

Excavate trench bottom to provide firm and uniform support for duct bank.

a. Backfill material in areas with ground improvement under buildings shall
comply with the requirements in concrete Section "Aggregate Backfill
Material."

Width: Excavate trench 12 inches (300 mm) wider than duct bank on each side.

Duct banks shall be installed so that the top of the concrete encasement is not
less than 30 inches (750 mm) below finished grade where installed in paved and
unpaved areas, unless otherwise shown on the plans.

Support underground conduits on duct bank separators coordinated with duct
size, duct spacing, and outdoor temperature.

Separator Installation: Spacers shall be installed at 5-foot intervals, to prevent
sagging and deforming of ducts. Secure separators to earth and to ducts to
prevent floating during concreting. Tie entire assembly together using fabric
straps; do not use tie wires or reinforcing steel that may form conductive or
magnetic loops around ducts or duct groups.

Minimum Space between Ducts: 3 inches (75 mm) between ducts and exterior
envelope wall, 2 inches (50 mm) between ducts for like services, and 4 inches
(100 mm) between power and signal ducts. Rocky Mountain Power conduit shall
be spaced a minimum of 12” from all other electrical services.
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7. Elbows: Use manufactured rigid steel conduit elbows for stub-ups at poles and
equipment, at building entrances through floor, and at changes of direction in
duct run. All underground rigid steel conduit shall have two-layers of half-lap
corrosion resistant tape.

a. Couple steel conduits to ducts with adapters designed for this purpose and
encase coupling with 3 inches (75 mm) of concrete.

b. Stub-Ups to Equipment: For equipment mounted on outdoor concrete bases,
extend steel conduit horizontally a minimum of 60 inches (1500 mm) from
edge of base. Install insulated grounding bushings on terminations at
equipment.

8. Reinforcement: Reinforce concrete-encased duct banks where they cross
disturbed earth and where indicated. Arrange reinforcing rods and ties without
forming conductive or magnetic loops around ducts or duct groups.

9. Forms: Use walls of trench to form side walls of duct bank where soil is self-
supporting and concrete envelope can be poured without soil inclusions;
otherwise, use forms.

J. Concrete

1. Concrete Cover: Install a minimum of 3 inches (75 mm) of concrete cover at top
and bottom, and a minimum of 3 inches (50 mm) on each side of duct bank.

2. Concreting Sequence: Pour each run of envelope between vaults or other
terminations in one continuous operation.

a. Start at one end and finish at the other, allowing for expansion and
contraction of ducts as their temperature changes during and after the pour.
Use expansion fittings installed according to manufacturer's written
recommendations or use other specific measures to prevent expansion-
contraction damage.

b. If more than one pour is necessary, terminate each pour in a vertical plane
and install 3/4-inch (15-mm) reinforcing-rod dowels extending a minimum of
18 inches (450 mm) into concrete on both sides of joint near corners of
envelope.

3. Pouring Concrete: Comply with requirements in Section 03 30 10 “Concrete
Placement”. Place concrete carefully during pours to prevent voids under and
between conduits and at exterior surface of envelope. Do not allow a heavy mass
of concrete to fall directly onto ducts. Allow concrete to flow to center of bank and
rise up in middle, uniformly filling all open spaces. Do not use power-driven
agitating equipment unless specifically designed for duct-bank application.

4. Red concrete dye shall be sprinkled onto the concrete and troweled into the top
layer of concrete to achieve a uniform red color.

K. Direct-Buried Duct Banks:
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Support ducts on duct separators coordinated with duct size, duct spacing,
and outdoor temperature.

Space separators close enough to prevent sagging and deforming of
ducts, with not less than 5 spacers per 20 feet (6 m) of duct. Secure
separators to earth and to ducts to prevent displacement during backfill
and yet permit linear duct movement due to expansion and contraction as
temperature changes. Stagger spacers approximately 6 inches (150 mm)
between tiers.

Excavate trench bottom to provide firm and uniform support for duct bank.
Prepare trench bottoms as specified in Section 31 23 23 "Backfilling for
Structures” for pipes less than 6 inches (150 mm) in nominal diameter.

Install backfill as specified in Section 31 23 16 "Excavation.”

After installing first tier of ducts, backfill and compact. Start at tie-in point
and work toward end of duct run, leaving ducts at end of run free to move
with expansion and contraction as temperature changes during this
process.

L. Repeat procedure after placing each tier. After placing last tier, hand-place backfill
to 4 inches (100 mm) over ducts and hand tamp. Firmly tamp backfill around ducts
to provide maximum supporting strength. Use hand tamper only. After placing
controlled backfill over final tier, make final duct connections at end of run and
complete backfilling with normal compaction as specified in Section 31 23 26

"Compaction.”

1. Install ducts with a minimum of 3 inches (75 mm) between ducts for like
services and 6 inches (150 mm) between power and signal ducts.

2. Depth, 600V and Below: Install top of duct bank at least 36 inches (900
mm) below finished grade, unless otherwise indicated.

3. Depth, Above 600V: Install top of duct bank at least 48 inches (1200 mm)
below finished grade unless otherwise indicated.

4. Set elevation of bottom of duct bank below the frost line.

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and

equipment and at building entrances through the floor.

a. Couple steel conduits to ducts with adapters designed for this purpose
and encase coupling with 3 inches (75 mm) of concrete.

b. For equipment mounted on outdoor concrete bases, extend steel
conduit horizontally a minimum of 60 inches (1500 mm) from edge of
equipment pad or foundation. Install insulated grounding bushings on
terminations at equipment.
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6.

Warning Tape: Bury warning tape approximately 12 inches (300 mm)
above all ducts and duct banks. Align tape parallel to and within 3 inches
(75 mm) of the centerline of duct bank. Provide an additional warning tape
for each 12-inch (300-mm) increment of duct-bank width over a nominal
18 inches (450 mm). Space additional tapes 12 inches (300 mm) apart,
horizontally.

M. Backfilling for Duct Banks.

1.

After the concrete has cured, the remaining trench shall be backfilled and
compacted in accordance with Section P-152 “Excavation and
Embankment”, except that the material used for backfill shall be select
material not larger than 4 inches in diameter. In addition to the duct banks
installed under pavement, one moisture/density test per lift shall be made
for each 250 linear feet of duct bank or one work period’s construction,
whichever is less.

a. Backfill material in areas with ground improvement under buildings
shall comply with the requirements in Section pertaining to "Aggregate
Backfill Material."

Flowable backfill may alternatively be used on approval.
Trenches shall not contain pools of water during backfilling operations.

The trench shall be completely backfilled and tamped level with the
adjacent surface except that, where sod is to be placed over the trench,
the backfilling shall be stopped at a depth equal to the thickness of the sod
to be used, with proper allowance for settlement.

Any excess excavated material shall be removed and disposed of in
accordance with instructions issued by the ENGINEER.

N. Backfilling for Conduits.

1.

For conduits, concrete encasement with 8 inches of sand (loose
measurement) shall be placed below the conduits and carefully tamped
around and over duct bank with hand tampers. The remaining trench shall
then be backfilled and compacted in accordance with Section pertaining to
“Subbase Course”, except that material used for backfill shall be select
material not larger than 4 inches (100 mm) in diameter.

a. Backfill material in areas with ground improvement under buildings
shall comply with the requirements in Section pertaining to "Aggregate
Backfill Material."

Trenches shall not contain pools of water during backfilling operations.

The trench shall be completely backfilled and tamped level with the
adjacent surface except that, where sod is to be placed over the trench,
the backfilling shall be stopped at a depth equal to the thickness of the sod
to be used, with proper allowance for settlement.
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4.

Any excess material shall be removed and disposed of in accordance with
instructions issued by the ENGINEER.

3.7 INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES

A. Cast-in-Place Manhole Installation:

1.

2.

Finish interior surfaces with a smooth-troweled finish.

Windows for Future Duct Connections: Form and pour concrete knockout
panels 1-1/2 to 2 inches (38 to 50 mm) thick, arranged as indicated.

Cast-in-place concrete, formwork, and reinforcement are specified in
Section 03 30 00 "Cast in Place Concrete."

B. Precast Concrete Handhole Installation:

4.

Comply with ASTM C 891, unless otherwise indicated.

Install units level and plumb and with orientation and depth coordinated
with connecting ducts to minimize bends and deflections required for
proper entrances.

Unless otherwise indicated, support units on a level bed of crushed stone
or gravel, graded from 1-inch (25-mm) sieve to No.4 (4.75-mm) sieve and
compacted to same density as adjacent undisturbed earth.

Provide 4,000 psi at 28 day strength concrete with steel reinforcement.

C. Elevations:

1.
2.

5.

Install handholes with bottom below the frost line.
Vault roof: Install with rooftop at least 15 inches (375 mm) below finished grade.

Vault Frame: IN paved areas and trafficways, set frames flush with finished
grade. Set other vault frames 1 inch (25mm) above finished grade.

Handhole Covers: In paved areas and trafficways, set surface flush with
finished grade. Set covers of other handholes 1 inch (25 mm) above
finished grade.

Where indicated, cast handhole cover frame integrally with handhole structure.

D. Drainage: Install drains in bottom of manholes where indicated. Coordinate
with drainage provisions indicated.

E. Vault Access: Circular opening in vault roof; sized to match cover size.

1.

Install chimney, constructed of precast concrete collars and rings, to
support cat-iron frame to connect cover with vault roof opening. Provide
moisture-tight masonry joints and waterproof grouting for frame to
chimney.
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F. Hardware: Install removable hardware, including pulling eyes, cable
stanchions, cable arms, and insulators, as required for installation and support
of cables and conductors and as indicated. Select arm lengths to be long
enough to provide spare space for future cables but short enough to preserve
adequate working clearances in enclosure. Coordinate all hardware with
Rocky Mountain Power in medium voltage power vaults.

G. Waterproofing: Apply waterproofing to exterior surfaces of manholes and
handholes after concrete has cured at least three days. Waterproofing
materials and installation are specified in Section 07 13 53 "Elastomeric Sheet
Waterproofing." After ducts have been connected and grouted, and before
backfilling, waterproof joints and connections and touch up abrasions and
scars. Waterproof exterior of manhole chimneys after mortar has cured at
least three days.

H. Field-Installed Bolting Anchors in Concrete Handholes: Do not drill deeper
than 3-7/8 inches (98 mm) for manholes and 2 inches (50 mm) for handholes,
for anchor bolts installed in the field. Use a minimum of two anchors for each
cable stanchion.

I.  Warning Sign: Install "Confined Space Hazard" warning sign on the inside
surface of each manhole cover.

3.8 GROUNDING

A. Ground underground ducts and utility structures according to Section 26 05 26
"Grounding and Bonding for Electrical Systems." Connections to grounding
systems for Rocky Mountain Power Structures shall be by Rocky Mountain
Power personnel.

3.9 TRADE CONTRACTOR’S QUALITY CONTROL
A. Perform the following tests and inspections and prepare test reports:

1. Demonstrate capability and compliance with requirements on completion
of installation of underground ducts and utility structures.

2. Pull aluminum or wood test mandrel through duct to prove joint integrity
and test for out-of-round duct. Provide mandrel equal to 80 percent fill of
duct. If obstructions are indicated, remove obstructions and retest.

3. Test manhole and handhole grounding to ensure electrical continuity of
grounding and bonding connections. Measure and report ground
resistance as specified in Section 26 05 26 "Grounding and Bonding for
Electrical Systems."

B. Correct deficiencies and retest as specified above to demonstrate compliance.
3.10 OWNERS’S QUALITY ASSURANCE

A. OWNER'’s independent testing and witnessing agency will provide the following
testing and/or witnessing services:
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1. Witness vault and handhole grounding tests.
2. Review all test and inspection reports.
3.11 CLEANING

A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through
full length of ducts. Follow with rubber duct swab for final cleaning and to
assist in spreading lubricant throughout ducts.

B. Clean internal surfaces of manholes, including sump. Remove foreign material.
3.12 CORE DRILLING
A. All raceway penetrations into vaults and handholes shall be cored drilled.

END OF SECTION
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UTAH TRANSIT AUTHORITY

STANDARD SPECIFICATIONS

SECTION 26 05 50

HORIZONTAL DIRECTIONAL DRILLING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SUMMARY

A. The work specified in this section consists of furnishing and installing medium
voltage conduit using the directional boring (horizontal directional drilling, HDD)
method of installation. This work shall include all services, equipment, materials, and
labor for the complete installation, testing, and site restoration.

RELATED SECTIONS

A. Not Applicable.

REFERENCES

A. Not Applicable.

SUBMITTALS

A. Action Submittals:

1. Product Data: For each type of product.

a.

Ducts: Include duct material including material type, internal and external
diameters, load rating, and manufacturer installation recommendations.

Fittings: Include items necessary to connect to an existing conduit system or
interface for penetration through a vault wall.

2. Shop drawings:

a.

Prior to beginning of work, CONTRACTOR must submit a detailed work plan
to the OWNER outlining the procedure and schedule to be used to execute
the project. The work plan should include a description of all equipment to be
used, down-hole tools, a list of personnel and their qualifications and
experience (including back-up personnel in the event that an individual is
unavailable), list of sub-contractor(s), schedule of work activity, and a safety
plan.

Submit for approval a pre-construction bore-log depicting the plan and profile
(horizontal and vertical alignment) of the proposed bore path. The bore-log
shall show all utility crossings and existing structures.
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c. Record Drawings: The as-built records shall include a plan, profile (data
every 25 linear feet of main, at a minimum), and all information recorded
during the progress of the work, including all subsurface anomalies identified
by Ground Penetrating Radar and vacuum excavation. The HDD contractor
shall certify the accuracy of all as-built record drawings.

15 QUALITY ASSURANCE

A. The requirements set forth in this specification specify a wide range of procedural
precautions necessary to insure that the very basic, essential aspects of a directional
bore installation are adequately controlled. Strict adherence shall be required under
specifically covered conditions outlined in this specification. Adherence to the
specifications contained herein, or the OWNER’s approval of any aspect of any
directional bore operation covered by this specification, shall in no way relieve the
CONTRACTOR of their ultimate responsibility for the satisfactory completion of the
work authorized under this Contract.

1.6 ACCEPTANCE
A. Not Applicable.

1.7 PERSONNEL QUALIFICATIONS CERTIFICATION
A. Directional Boring.

1. All personnel shall be fully trained in their respective duties as part of the
directional drilling crew and in safety. (Each person must have been fully trained
for over 1,000 hours on all facets of directional drilling, including, but not limited
to machine operations, mud mixing, locating, and material fusion.) A responsible
representative who is thoroughly familiar with the equipment and type of work to
be performed, must be in direct charge and control of the operation at all times.
In all cases the CONTRACTOR and subcontractor supervisor must be
continually present at the job site during the actual directional bore operation.
The Subcontractor shall have a sufficient number of competent workers on the
job at all times to insure the directional bore is made in a timely and satisfactorily
manner.

B. HDPE Joining (Heat Fusion).

1. Joints between HDPE conduit cannot be made via fusion but by connecting the
conduits together and splicing the insulation resistance to each other.
CONTRACTOR shall order sizes and lengths as required to pull the correct
length of duct.

1.8 ENVIRONMENTAL PROTECTION
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A. CONTRACTOR shall place silt fence between all boring operations and any
drainage, wetland, waterway or other area designated for such protection by
Contract Documents, state, federal and local regulations. Additional environmental
protection necessary to contain any hydraulic or boring fluid spills shall be put in
place, including berms, liners, turbidity curtains and other measures.
CONTRACTOR shall adhere to all applicable environmental regulations. Fuel or oil
may not be stored in bulk containers within 200 feet of any water-body, wetland or
runway.

1.9 SAFETY

A. CONTRACTOR shall adhere to all applicable state, federal and local safety
regulations and all operations shall be conducted in a safe manner.

PART 2 —- MATERIALS
2.1 GENERAL
A. Smoothwall HDPE Conduit.

1. Conduit: Conduit shall be manufactured to NEMA TC-7 requirements. SCH 80 6-
inch Diameter Smoothwall HDPE by Duraline or OWNER approved equal.

2. Minimum Wall: 0.432 inches
3. Wall Tolerance: +/- 0.034 inches
4. Average ID: 6.031 inches
5. Weight (Ib/ft): 4.126
B. Joints: Unless otherwise specified, provide continuous runs between manholes.
C. Conduit Markings: Per manufacturer’s recommendations.
2.2 GENERAL BORING EQUIPMENT

A. The directional boring equipment shall consist of a directional boring rig of sufficient
capacity to perform the bore and pullback the pipe, a drilling fluid mixing, delivery
and recovery system of sufficient capacity to complete the drill, a drilling fluid
recycling system to remove solids from the drilling fluid so that the fluid can be re-
used, a guidance system to accurately guide boring operations, a vacuum truck of
sufficient capacity to handle the drilling fluid volume, trained and competent
personnel to operate the system. All equipment shall be in good, safety operating
condition with sufficient supplies, materials and spare parts on hand to maintain the
system in good working order for the duration of the project.

2.3 DRILLING SYSTEM
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A. Drilling Rig: The directional boring machine shall consist of a power system to rotate,
push and pull hollow pipe into the ground at a variable angle while delivering a
pressurized fluid mixture to a guidable drill (bore) head. The machine shall be
anchored to the ground to withstand the pulling, pushing and rotating pressure
required to complete the crossing. The hydraulic power system shall be self-
contained with sufficient pressure and volume to power boring operations. Hydraulic
system shall be free of leaks. Rig shall have a system to monitor and record
maximum pull-back pressure during pull-back operations. The rig shall be grounded
during boring and pull-back operations. Sufficient spares shall be kept on hand for
any break-downs which can be reasonably anticipated.

B. Bore head shall be steerable by changing its rotation and shall provide the necessary
cutting surfaces and boring fluid jets.

C. Mud Motors (if required) shall be of adequate power to turn the required boring tools.

D. Drill pipe shall be constructed of high quality 4130 seamless tubing, grade D or
better.

24 GUIDANCE SYSTEM

A. A Magnetic Guidance System (MGS) or proven gyroscopic system shall be used to
provide a continuous and accurate determination of the location of the drill head
during the drilling operation. The guidance system shall be capable of tracking at all
the depths up to 80 feet and in any soil condition, including hard rock. It shall enable
the driller to guide the drill head by providing immediate information on the tool face,
azimuth (horizontal direction), and inclination (vertical direction). The guidance
system shall be accurate to +/- 2 percent of the vertical depth of the borehole at
sensing position at depths up to 100 feet and accurate within 5 feet horizontally.

B. The guidance system shall be of a proven type and shall be setup and operated by
personnel trained and experienced with the system. The operator shall be aware of
any magnetic anomalies and shall consider such influences in the operation of the
guidance system if using a magnetic system.

C. Bore Tracking/Monitoring: At all times during the pilot bore the CONTRACTOR shall
provide and maintain a bore tracking system that is capable of accurately locating
the position of the drill head in the X, y, and z axis. The CONTRACTOR shall record
these data at least once per drill pipe length or every 25 feet, whichever is more
frequent.

D. Surface Grid Tracking System: CONTRACTOR shall monitor and record X, y, and z
coordinates relative to an established surface survey benchmark. The data shall be
continuously monitored and recorded at least once per drill pipe length or every 25
feet, whichever is more frequent.
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2.5

2.7

E.

STANDARD SPECIFICATIONS

Drilling Fluid Pressure/Flow Rates: Drilling fluid pressures and flow rates shall be
continuously monitored and recorded by the CONTRACTOR. The pressures shall
be monitored at the pump. These measurements shall be made during pilot bore
drilling, reaming, and pullback operations.

DRILLING FLUID SYSTEM

A.

Mixing System: A self-contained, closed, boring fluid mixing system shall be of
sufficient size to mix and deliver boring fluid composed of bentonite clay, potable
water and appropriate additives. Mixing system shall continually agitate the boring
fluid during boring operations.

Drilling Fluids: Drilling fluids shall be composed of clean water and an appropriate
additive. Water shall be from a clean source with a pH of 6.0. Water of a lower pH
or with excessive calcium shall be treated with the appropriate amount of sodium
carbonate or equal. The water and additives shall be mixed thoroughly and be
absent of any clumps or clods. No hazardous additives may be used.

Delivery System: The delivery system shall have filters in-line to prevent solids from
being pumped into the drill pipe. Connections between the pump and drill pipe shall
be relatively leak-free. Used boring fluid and boring fluid spilled during boring
operations shall be contained and properly disposed of. A berm, minimum of 12 inch
high, shall be maintained around boring equipment, boring fluid mixing system, entry
and exit pits and boring fluid recycling system (if used) to prevent spills into the
surrounded environment. Pumps and/or vacuum truck(s) of sufficient size shall be in
place to convey excess boring fluid from containment areas to storage facilities.

Drilling Fluid Recovery System: The drilling fluid recycling system shall separate
sand, dirt, and other solids from the drilling fluid to render the drilling fluid re-usable.
Spoils separate from drilling fluid will be stockpiled for later use or disposal.

Control of Drilling Fluids: The CONTRACTOR shall control operational pressures,
drilling mud weights, drilling speeds, and any other operational factors required to
avoid hydro-fracture fluid losses to formations, and control drilling fluid spillage. This
includes any spillages or returns at entry and exit locations or any intermediate point.
All inadvertent returns or spills shall be promptly contained and cleaned up in
accordance with OWNER procedures. The CONTRACTOR shall maintain on-site
mobile spoil removal equipment during all drilling, pre-reaming, reaming and pullback
operations and shall be capable of quickly removing spoils.

OTHER EQUIPMENT

A.

Pipe Rollers, if required, shall be of sufficient size to fully support the weight of the
pipe while being hydro tested during the pull-back operations. Sufficient number of
rollers shall be used to prevent excess sagging of pipe.

Hydraulic or pneumatic pipe rammers may only be used if necessary and with
OWNER approval.
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C. Other devices or utility placement systems for providing horizontal thrust other than
those previously defined in the preceding sections shall not be used unless approved
by the OWNER prior to commencement of the work. Consideration for approval will
be made on an individual basis for each specified location. The proposed device or
system will be evaluated prior to approval or rejection on its potential ability to
complete the utility placement satisfactorily without undue stoppage and to maintain
line and grade within the tolerances prescribed by the particular conditions of the
project.

PART 3 - EXECUTION

3.1 DRILLING PROCEDURE

A. Bore Path Survey.

1.

Entire drill path shall be accurately surveyed with entry and exit stakes placed in
the appropriate locations within areas indicating on drawings. If CONTRACTOR
is using a magnetic guidance system, drill path will be surveyed for any surface
geo-magnetic variations or anomalies.

B. Guidance System.

1.

CONTRACTOR shall provide and maintain instrumentation necessary to
accurately locate the pilot hole (both horizontal and vertical displacements),
measure pilot string torsional and axial and measure drilling fluid discharge rate
and pressure. The OWNER shall have access to these metrics at all times during
operation.

C. Pilot Hole.

1.

The pilot hole shall be drilled along the approximate path shown on the plans and
profile drawings or as directed by the OWNER in the field.

D. Pull Back.

1.

After successfully reaming bore hole to the required diameter, CONTRACTOR
will pull the conduit through the bore hole. In front of the pipe will be a swivel.
Once pull-back operations have commenced, operations must continue without
interruption until conduit is completely pulled into bore hole. During pull-back
operations CONTRACTOR will not apply more than the maximum safe pipe pull
(tensile) strength at any time.

Torsional stress shall be minimized by using a swivel to connect a pull section to
the reaming assembly.

The pullback section of the pipeline shall be supported during pullback
operations so that it moves freely and the pipe is not damaged.
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4. External pressure shall be minimized during installation of the pullback section in
the reamed hole. Damaged pipe resulting from external pressure shall be
replaced at no cost to the OWNER.

5. Buoyancy modification shall be at the discretion of the CONTRACTOR and shall
be approved by the OWNER. The CONTRACTOR shall be responsible for any
damage to the pull section resulting from such modifications.

6. In the event the conduit becomes stuck, CONTRACTOR will cease pulling
operations to allow any potential hydro-lock to subside and will commence pulling
operations. If conduit remains stuck, CONTRACTOR will notify the OWNER and

discuss options to proceed.
3.2 PIPE ASSEMBLY

A. Conduit shall be installed together in one length, if space permits. Pipe may be
placed on pipe rollers before pulling into bore hole to minimize damage to the
conduit.

B. Cuts or gouges that reduce the wall thickness by 10 percent or more is not
acceptable and must be discarded.

3.3 TESTING

A. Proof all conduit before installation of cabling and detectable 1200-pound mule tape
in any conduit that does not require the installation of innerduct or microduct.

1. Use a mandrel at least 80 percent of the conduit diameter, at least twice as long as
the conduit diameter, and composed of rigid material.

2. Schedule proofing with the ENGINEER at least 5 working days in advance of
performing the work.

END OF SECTION

26 05 50 — HORIZONTAL DIRECTIONAL DRILLING FOR ELECTRICAL SYSTEMS
Page 7 of 7
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

SECTION 26 05 53

IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

15

SUMMARY
A. Section Includes:
1. Identification for raceways.
2. ldentification of power and control cables.
3. Identification for conductors.
4. Underground-line warning tape.
5. Warning labels and signs.
6. Instruction signs.
7. Equipment identification labels.
8. Miscellaneous identification products.
B. Related Requirements:
1. Section 01 60 01 “Buy America Requirements” for special product requirements.
RELATED SECTIONS
A. Not Applicable.
REFERENCES
A. Related Documents:

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

SUBMITTALS
A. Action Submittals:
1. Product Data: For each electrical identification product indicated.

2. ldentification Schedule: An index of nomenclature of electrical equipment and
system components used in identification signs and labels.

QUALITY ASSURANCE

A. Comply with ANSI A13.1.
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Comply with NFPA 70.
Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
Comply with ANSI Z535.4 for safety signs and labels.

Adhesive-attached labeling materials, including label stocks, laminating adhesives,
and inks used by label printers, shall comply with UL 969.

1.6 ACCEPTANCE

A.

Not Applicable.

1.7 COORDINATION

A.

Coordinate identification names, abbreviations, colors, and other features with
requirements in other Sections requiring identification applications, Drawings, Shop
Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance
Manual; and with those required by codes, standards, and 29 CFR 1910.145. Use
consistent designations throughout Project.

Coordinate installation of identifying devices with completion of covering and
painting of surfaces where devices are to be applied.

Coordinate installation of identifying devices with location of access panels and
doors.

Install identifying devices before installing acoustical ceilings and similar
concealment.

PART 2 - PRODUCTS

2.1 POWER AND CONTROL RACEWAY IDENTIFICATION MATERIALS

A.

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum
length of color field for each raceway size.

. Colors for Raceways Carrying Circuits at More Than 600 V:

1. Black letters on an orange field.
2. Legend: "DANGER CONCEALED HIGH VOLTAGE WIRING."

Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched
for use with self-locking cable tie fastener.

Write-On Tags: Polyester tag, 0.010 inch thick, with corrosion-resistant grommet
and cable tie for attachment to conductor or cable.

1. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker
recommended by printer manufacturer.

2.2 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS
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2.3

24

A.

STANDARD SPECIFICATIONS

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum
length of color field for each cable size.

. Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and

chemical- resistant coating and matching wraparound clear adhesive tape for
securing ends of legend label.

Self-Adhesive, Self-Laminating Polyester Labels: Preprinted, 3 mil thick flexible
label with acrylic pressure-sensitive adhesive that provides a clear, weather- and
chemical-resistant, self-laminating, protective shield over the legend. Labels sized
to fit the cable diameter such that the clear shield overlaps the entire printed
legend.

. Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched

for use with self-locking cable tie fastener.

Write-On Tags: Polyester tag, 0.010 inch thick, with corrosion-resistant grommet
and cable tie for attachment to conductor or cable.

1. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker
recommended by printer manufacturer.

Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic
sleeve, with diameter sized to suit diameter of cable it identifies and to stay in place
by gripping action.

Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic
sleeve, 2 inches long, with diameter sized to suit diameter of cable it identifies and
to stay in place by gripping action.

CONDUCTOR IDENTIFICATION MATERIALS

A.

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3
mils thick by 1 to 2 inches wide.

. Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear,

weather- and chemical-resistant coating and matching wraparound adhesive tape
for securing ends of legend label.

. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit

identification legend machine printed by thermal transfer or equivalent process.

Write-On Tags: Polyester tag, 0.010 inch thick, with corrosion-resistant grommet
and cable tie for attachment to conductor or cable.

1. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker
recommended by printer manufacturer.

UNDERGROUND-LINE WARNING TAPE

A.

Tape:
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B.

C.

1. Recommended by manufacturer for the method of installation and suitable to
identify and locate underground electrical and communications utility lines.

2. Printing on tape shall be permanent and shall not be damaged by burial
operations.

3. Tape material and ink shall be chemically inert, and not subject to degradation
when exposed to acids, alkalis, and other destructive substances commonly
found in soils.

Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a
solid aluminum-foil core, and a clear protective film that allows inspection of the
continuity of the conductive core, bright-colored, continuous-printed on one side with
the inscription of the utility, compounded for direct-burial service.

1. Overall Thickness: 5 mils.

2. Foil Core Thickness: 0.35 mil.

3. Weight: 28 Ib/1000 sq. ft.

4. 3-Inch Tensile According to ASTM D 882: 70 Ibf, and 4600 psi.

Color and Printing:

1. Comply with ANSI Z535.1 through ANSI Z535.5.

2. Inscriptions for Red-Colored Tapes: ELECTRIC LINE, HIGH VOLTAGE.

3. Inscriptions for Orange-Colored Tapes: TELEPHONE CABLE, CATV CABLE,
COMMUNICATIONS CABLE, OPTICAL FIBER CABLE.

2.5 WARNING LABELS AND SIGNS

A.

B.

Comply with NFPA 70 and 29 CFR 1910.145.

Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive
adhesive labels, configured for display on front cover, door, or other access to
equipment unless otherwise indicated.

Baked-Enamel Warning Signs:

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend,
and size required for application.

2. 1/4-inch grommets in corners for mounting.
3. Nominal size, 7 by 10 inches.

Metal-Backed, Butyrate Warning Signs:
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2.6

2.7

2.8

E.

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with
0.0396-inch galvanized-steel backing; and with colors, legend, and size
required for application.

2. 1/4-inch grommets in corners for mounting.
3. Nominal size, 10 by 14 inches.
Warning label and sign shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR:

a. Working Voltage 208V: 36 inches.
b. Working Voltage 480V: 48 inches.
c. Working Voltage 4160V: 60 inches.

d. Working Voltage: 12,470V: 10 feet.

INSTRUCTION SIGNS

A.

Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs
up to 20 sq. inches and 1/8 inch thick for larger sizes.

1. Engraved legend with black letters on white face.
2. Punched or drilled for mechanical fasteners.

3. Framed with mitered acrylic molding and arranged for attachment at applicable
equipment.

. Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent

process. Minimum letter height shall be 3/8 inch.

Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by
thermal transfer or equivalent process. Minimum letter height shall be 3/8 inch.
Overlay shall provide a weatherproof and UV-resistant seal for label.

EQUIPMENT IDENTIFICATION LABELS

A.

Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw
mounting. Minimum letter height shall be 3/8 inch. Color-code labels based on the
electrical system branch as indicated in the Execution section below.

Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter
height shall be 1 inch.

CABLE TIES

26 05 53 — IDENTIFICATION FOR ELECTRICAL SYSTEMS
Page 5 of 11
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

2.9

A. Plenum-Rated Cable Ties: Self extinguishing, UV stabilized, one piece, self locking.

1. Minimum Width: 3/16 inch.

2. Tensile Strength at 73 deg F, According to ASTM D 638: 7000 psi.
3. UL 94 Flame Rating: 94V-0.

4. Temperature Range: Minus 50 to plus 284 deg F.

5. Color: Black.

MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Paint: Comply with requirements in painting Sections for paint materials and

application requirements. Select paint system applicable for surface material and
location (exterior or interior).

. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-

steel machine screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1

INSTALLATION
Verify identity of each item before installing identification products.

Location: Install identification materials and devices at locations for most convenient
viewing without interference with operation and maintenance of equipment.

Apply identification devices to surfaces that require finish after completing finish work.

Self-Adhesive Identification Products: Clean surfaces before application, using
materials and methods recommended by manufacturer of identification device.

Lettering, Colors, and Graphics: Coordinate names, abbreviations, colors, and other
designations with corresponding designations in the Contract Documents or with
those required by codes and standards. Use consistent designations throughout the
Project.

Attach signs and plastic labels that are not self-adhesive type with mechanical
fasteners appropriate to the location and substrate.

System ldentification Color-Coding Bands for Raceways and Cables: Each color-
coding band shall completely encircle cable or conduit. Place adjacent bands of two-
color markings in contact, side by side. Locate bands at changes in direction, at
penetrations of walls and floors, at 50-foot maximum intervals in straight runs, and at
25-foot maximum intervals in congested areas.

Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of
conductor or cable at a location with high visibility and accessibility.

Cable Ties: For attaching tags. Use general-purpose type, except as listed below:
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3.2

1.  Outdoors: UV-stabilized nylon.
2. In Spaces Handling Environmental Air: Plenum rated.

Underground-Line Warning Tape: During backfilling of trenches install continuous
underground-line warning tape directly above line at 6 to 8 inches below finished
grade. Use multiple tapes where width of multiple lines installed in a common trench
or concrete envelope exceeds 16 inches overall.

Painted Identification: Comply with requirements in painting Sections for surface
preparation and paint application.

Circuit Identification Labels on Boxes: Install labels externally.
1.  Exposed Boxes: Pressure-sensitive, self-adhesive plastic label on cover.
2. Concealed Boxes: Plasticized card-stock tags.

3. Labeling Legend: Permanent, waterproof listing of panel and circuit number or
equivalent.

IDENTIFICATION SCHEDULE

Accessible Raceways and Cables within Buildings: Identify the covers of each
junction and pull box of the following systems with self-adhesive vinyl labels with the
wiring system legend and system voltage. System legends shall be as follows:

1. Emergency Power.
2. Power.

Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull
and junction boxes, manholes, and handholes, use color-coding conductor tape to
identify the phase.

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less: Use
colors listed below for ungrounded service, feeder, and branch-circuit
conductors.

a. Color shall be factory applied or field applied for sizes larger than No. 8
AWG, if authorities having jurisdiction permit.

b.  Colors for 208/120-V Circuits:
1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.

C. Colors for 480/277-V Circuits:

1) Phase A: Brown.
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2) Phase B: Orange.
3) Phase C: Yellow.

d. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns
for a minimum distance of 6 inches from terminal points and in boxes
where splices or taps are made. Apply last two turns of tape with no
tension to prevent possible unwinding. Locate bands to avoid obscuring
factory cable markings.

C.  Power-Circuit Conductor Identification, more than 600 V: For conductors in vaults,
pull and junction boxes, manholes, and handholes, use write-on tags. Install
instructional sign including the color-code for grounded and ungrounded conductors
using adhesive-film-type labels.

D.  Control-Circuit Conductor Identification: For conductors and cables in pull and
junction boxes, manholes, and handholes, use self-adhesive vinyl labels with the
conductor or cable designation, origin, and destination.

E. Control-Circuit Conductor Termination ldentification: For identification at terminations
provide heat-shrink preprinted tubes with the conductor designation.

F. Conductors to Be Extended in the Future: Attach write-on tags to conductors and list
source.

G. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm,
control, and signal connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions,
terminals, and pull points. Identify by system and circuit designation.

2. Use system of marker tape designations that is uniform and consistent with
system used by manufacturer for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturer's wiring
diagrams, and the Operation and Maintenance Manual.

H.  Locations of Underground Lines: Identify with underground-line warning tape for
power, lighting, communication, and control wiring and optical fiber cable.

1. Install underground-line warning tape for both direct-buried cables and cables
in raceway.

l. Workspace Indication: Install floor marking tape to show working clearances in the
direction of access to live parts. Workspace shall be as required by NFPA 70 and 29
CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted
panelboards and similar equipment in finished spaces.

J. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:
Self-adhesive warning labels.

1. Comply with 29 CFR 1910.145.
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2. ldentify system voltage with black letters on an orange background.
3. Apply to exterior of door, cover, or other access.

4. For equipment with multiple power or control sources, apply to door or cover of
equipment including, but not limited to, the following:

a. Power transfer switches.
b.  Controls with external control power connections.

K.  Operating Instruction Signs: Install instruction signs to facilitate proper operation and
maintenance of electrical systems and items to which they connect. Install instruction
signs with approved legend where instructions are needed for system or equipment
operation.

L. Emergency Operating Instruction Signs: Install instruction signs with white legend on
a red background with minimum 3/8 inch high letters for emergency instructions at
equipment used for power transfer.

M.  Equipment Identification Labels: On each unit of equipment, install unique
designation label that is consistent with wiring diagrams, schedules, and the
Operation and Maintenance Manual. Apply labels to disconnect switches and
protection equipment, central or master units, control panels, control stations,
terminal cabinets, and racks of each system. Systems include power, lighting,
control, communication, signal, monitoring, and alarm systems unless equipment is
provided with its own identification.

1. Labeling Instructions:

a. Indoor Equipment: Engraved, laminated acrylic or melamine label.
Unless otherwise indicated, provide a single line of text with 1/2 inch high
letters on 1-1/2 inch high label; where two lines of text are required, use
labels 2 inches high.

b. Outdoor Equipment: Engraved, laminated acrylic or melamine label
stenciled legend 4 inches high.

C. Elevated Components: Increase sizes of labels and letters to those
appropriate for viewing from the floor.

d. Unless provided with self-adhesive means of attachment, fasten labels
with appropriate mechanical fasteners that do not change the NEMA or
NRTL rating of the enclosure.

e. Color Coding of Labels: Identify branch of electrical system by coloring
coding the labels.

1) Equipment Connected to Normal Power: White lettering on black
background.

2)  Equipment Connected to Emergency (life-safety) Power: White
lettering on red background.
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3)  Equipment Connected to Stand-by(optional) Power: Red lettering
on white background.

4)  Equipment Connected to UPS Power, "A" system: White lettering
on orange background.

5)  Equipment Connected to UPS Power, "B" system: White lettering
on blue background.

6) Equipment Connected to UPS Power, non-redundant office
system: Orange lettering on white background.

Identify source bus, voltage and location feeding the equipment, for
example:

PANEL 3LBA
120/208V 3-PHASE 4-WIRE

FED FROM 3LDPB
ROOM #1003

2. Equipment to Be Labeled:

a.

Panelboards: Typewritten directory of circuits in the location provided by
panelboard manufacturer. Panelboard identification shall be engraved,
laminated acrylic or melamine label.

Enclosures and electrical cabinets.

Access doors and panels for concealed electrical items.
Switchgear.

Switchboards.

Transformers: Label that includes tag designation shown on Drawings for
the transformer, feeder, and panelboards or equipment supplied by the
secondary.

Substations.

Emergency system boxes and enclosures.
Motor-control centers.

Enclosed switches.

Enclosed circuit breakers.

Enclosed controllers.

Variable-speed controllers.
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n. Push-button stations.

0. Power transfer equipment.

p. Remote-controlled switches, dimmer modules, and control devices.
g. Battery-inverter units.

r. Battery racks.

S. Power-generating units.

t. Monitoring and control equipment.

END OF SECTION
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UTAH TRANSIT AUTHORITY

STANDARD SPECIFICATIONS

SECTION 26 09 23

LIGHTING CONTROL DEVICES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SUMMARY

A. Section Includes:

1.
2.
3.
4.
5.
6.

7.

Time switches.

Photoelectric switches.

Standalone daylight-harvesting switching controls.
Indoor occupancy sensors.

Outdoor motion sensors.

Lighting contactors.

Emergency shunt relays.

B. Related Requirements:

1.

2.

Section 26 27 26 "Wiring Devices" for wall-box dimmers, wall-switch occupancy
sensors, and manual light switches.

Section 01 60 01 “Buy America Requirements” for special product requirements.

RELATED SECTIONS

26 27 26 — Wiring Devices

26 05 19 — Low-Voltage Electrical Power Conductors and Cables

26 05 53 — Identification for Electrical Systems

REFERENCES

A. Related Documents:

1.

2.

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

26 05 19 “Low-Voltage Electrical Power Conductors and Cables.”

SUBMITTALS

A. Action Submittals:

1.

Product Data: For each type of product.
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2. Shop Drawings: Show installation details for occupancy and light-level sensors.
a. Interconnection diagrams showing field-installed wiring.
b. Include diagrams for power, signal, and control wiring.
B. Information Submittals:
1. Field quality-control reports.
C. Closeout Submittals:

1. Operation and Maintenance Data: For each type of lighting control device to
include in emergency, operation, and maintenance manuals.

1.5 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having
jurisdiction, and marked for intended use.

1.6 ACCEPTANCE
A. Not Applicable.
1.7  COORDINATION

A. Coordinate layout and installation of ceiling-mounted devices with other
construction that penetrates ceilings or is supported by them, including light
fixtures, HVAC equipment, smoke detectors, fire-suppression system, and partition
assemblies.

PART 2 - PRODUCTS
2.1 TIME SWITCHES
A. Electromechanical-Dial Time Switches: Comply with UL 917.
1. Contact Configuration: DPDT.
2. Contact Rating: 30-A inductive or resistive, 240-V ac.

3. Circuitry: Allows connection of a photoelectric relay as a substitute for the on-off
function of a program.

4. Astronomic time dial.
5. Eight-Day Program: Uniquely programmable for each weekday and holidays.
6. Skip-a-day mode.

7. Wound-spring reserve carryover mechanism to keep time during power failures,
minimum of 16 hours.
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B. Electronic Time Switches: Solid state, programmable, with alphanumeric display;
complying with UL 917.

1.

Listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and application.

Contact Configuration: SPST.
Contact Rating: 20-A ballast load, 120-/240-V ac.

Programs: Eight on-off set points on a 24-hour schedule and an annual holiday
schedule that overrides the weekly operation on holidays.

Circuitry: Allow connection of a photoelectric relay as substitute for on-off
function of a program on selected channels.

Astronomic Time: All channels.
Automatic daylight savings time changeover.

Battery Backup: Not less than seven days reserve, to maintain schedules and
time clock.

2.2 OUTDOOR PHOTOELECTRIC SWITCHES

A. Description: Solid state, with DPST dry contacts rated to operate connected relay,
contactor coils, or microprocessor input; complying with UL 773A.

1.

Listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and application.

Light-Level Monitoring Range: 1.5 to 10 fc (16.14 to 108 lux), with an
adjustment for turn-on and turn-off levels within that range, and a directional
lens in front of the photocell to prevent fixed light sources from causing turn-off.

Time Delay: Fifteen second minimum, to prevent false operation.
Surge Protection: Metal-oxide varistor.

Mounting: Twist lock complies with NEMA C136.10, with base-and-stem
mounting or stem-and-swivel mounting accessories as required to direct sensor
to the north sky exposure.

2.3 INDOOR PHOTOELECTRIC SWITCHES

A.

Ceiling-Mounted Photoelectric Switch: Solid-state, light-level sensor unit, with
separate relay unit, to detect changes in lighting levels that are perceived by the
eye. Cadmium sulfide photoresistors are not acceptable.

1.

Sensor Output:

a. On/Off Relay: Contacts rated to operate the associated relay, complying
with UL 773A. Sensor shall be powered from the relay unit.
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b. Analog Output: 0 - 10VDC, proportional to the amount of monitored light, to
directly control a dimming device, or connect to a central daylighting control
unit.

2. Relay Unit: Dry contacts rated for 20-A ballast load at 120- and 277-V ac, and
for 1 hp at 120-V ac. Power supply to sensor shall be 24-V dc, 150-mA, Class 2
power source as defined by NFPA 70.

3. Light-Level Monitoring Range: 10 to 1000 fc (108 to 10 800 Ix), with an
adjustment for turn-on and turn-off levels within that range.

4. Time Delay: Adjustable from 5 to 300 seconds to prevent cycling, with
deadband adjustment.

5. Indicator: Two LEDs to indicate the beginning of on-off cycles.

Skylight Photoelectric Sensors: Solid-state, light-level sensor; housed in a
threaded, plastic fitting for mounting under skylight, facing up at skylight; with
separate relay unit, to detect changes in lighting levels that are perceived by the
eye. Cadmium sulfide photoresistors are not acceptable.

1. Sensor Output:

a. On/Off Relay: Contacts rated to operate the associated relay, complying
with UL 773A. Sensor shall be powered from the relay unit.

b. Analog Output: 0 - 10VDC, proportional to the amount of monitored light, to
directly control a fluorescent dimming ballast, or connect to a central
daylighting control unit.

2. Relay Unit: Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for
13- A tungsten at 120-V ac, and for 1 hp at 120-V ac. Power supply to sensor
shall be 24-V dc, 150-mA, Class 2 power source as defined by NFPA 70.

3. Light-Level Monitoring Range: 10 to 1000 fc (108 to 10 800 Ix), with an
adjustment for turn-on and turn-off levels within that range.

4. Time Delay: Adjustable from 5 to 300 seconds to prevent cycling, with
deadband adjustment.

5. Indicator: Two LEDs to indicate the beginning of on-off cycles.

24 DAYLIGHT-HARVESTING SWITCHING CONTROLS

A.

Ceiling-Mounted Switching Controls: Solid-state, light-level sensor unit, with
separate power pack, to detect changes in indoor lighting levels that are perceived
by the eye.

. Electrical Components, Devices, and Accessories:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and application.
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2. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F (O to 49
deg C).

3. Sensor Output: Contacts rated to operate the associated power pack,
complying with UL 773A. Sensor is powered by the power pack.

4. Power Pack: Dry contacts rated for 1 hp at 120-V ac. Sensor has 24-V dc, 150-
mA, Class 2 power source, as defined by NFPA 70.

5. General Space Sensors Light-Level Monitoring Range: 10 to 200 fc (108 to
2152 lux), with an adjustment for turn-on and turn-off levels within that range.

6. Atrium Space Sensors Light-Level Monitoring Range: 100 to 1000 fc (1080 to
10 800 lux), with an adjustment for turn-on and turn-off levels within that range.

7. Skylight Sensors Light-Level Monitoring Range: 1000 to 10,000 fc (10 800 to
108 000 lux), with an adjustment for turn-on and turn-off levels within that range.

8. Time Delay: Adjustable from 5 to 300 seconds to prevent cycling.

9. Set-Point Adjustment: Equip with deadband adjustment of 25, 50, and 75
percent above the "on" set point, or provide with separate adjustable "on" and
"off" set points.

10. Test Mode: User selectable, overriding programmed time delay to allow settings
check.

11. Control Load Status: User selectable to confirm that load wiring is correct.
12. Indicator: Two digital displays to indicate the beginning of on-off cycles.
2.5 DAYLIGHT-HARVESTING DIMMING CONTROLS

A. System Description: Sensing daylight and electrical lighting levels, the system
adjusts the indoor electrical lighting levels. As daylight increases, the lights are
dimmed.

1. Lighting control set point is based on two lighting conditions:
a. When no daylight is present (target level).
b. When significant daylight is present.

2. System programming is done with two hand-held, remote-control tools.
a. Initial setup tool.

b. Tool for occupants to adjust the target levels by increasing the set point up
to 25 percent, or by minimizing the electric lighting level.

B. Ceiling-Mounted Dimming Controls: Solid-state, light-level sensor unit, with
separate controller unit, to detect changes in lighting levels that are perceived by
the eye.
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1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and application.

2. Sensor Output: 0- to 10-V dc to operate electronic dimming ballasts. Sensor is
powered by controller unit.

3. Power Pack: Sensor has 24-V dc, Class 2 power source, as defined by NFPA
70.

4. Light-Level Sensor Set-Point Adjustment Range: 20 to 60 fc (120 to 640 lux).
2.6 INDOOR OCCUPANCY SENSORS

A. General Requirements for Sensors: Wall- or ceiling-mounted, solid-state indoor
occupancy sensors with a separate relay unit power pack.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and application.

2. Operation: Unless otherwise indicated, turn lights on when coverage area is
occupied, and turn them off when unoccupied; with a time delay for turning
lights off, adjustable over a minimum range of 1 to 15 minutes.

3. Sensor Output: Contacts rated to operate the connected relay, complying with
UL 773A. Sensor is powered from the power pack.

4. Power Pack: Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for
13-A tungsten at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-
mA, Class 2 power source, as defined by NFPA 70.

5. Relay Unit: Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for
13- A tungsten at 120-V ac, and for 1 hp at 120-V ac. Power supply to sensor
shall be 24-V dc, 150-mA, Class 2 power source as defined by NFPA 70.

6. Auxiliary Relay: For connection to the building automation system to monitor
room occupancy.

7. Mounting:
a. Sensor: Suitable for mounting in any position on a standard outlet box.

b. Relay: Externally mounted through a 1/2-inch (13-mm) knockout in a
standard electrical enclosure.

c. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind
hinged door.

8. Indicator: Digital display, to show when motion is detected during testing and
normal operation of sensor.

9. Bypass Switch: Override the "on" function in case of sensor failure.
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10. Automatic Light-Level Sensor (where indicated): Adjustable from 2 to 200 fc
(21.5 to 2152 lux); turn lights off when selected lighting level is present.

B. Dual-Technology Type: Ceiling mounted; detect occupants in coverage area using
passive infrared (PIR) and ultrasonic detection methods. The particular technology
or combination of technologies that control on-off functions is selectable in the field
by operating controls on unit.

1. Sensitivity Adjustment: Separate for each sensing technology.

2. Detector Sensitivity: Detect occurrences of 6-inch- (150-mm-) minimum
movement of any portion of a human body that presents a target of not less
than 36 sqg. in. (232 sq. cm), and detect a person of average size and weight
moving not less than 12 inches (305 mm) in either a horizontal or a vertical
manner at an approximate speed of 12 inches/s (305 mm/s).

3. Detection Coverage (Standard Room): Detect occupancy anywhere within a
circular area of 1000 sq. ft. (93 sg. m) when mounted on a 96-inch- (2440-mm-)
high ceiling.

2.7 SWITCHBOX-MOUNTED OCCUPANCY SENSORS

A. General Requirements for Sensors: Automatic-wall-switch occupancy sensor,
suitable for mounting in a single gang switchbox.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and application.

2. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F (0 to 49
deg C).

3. Switch Rating: Not less than 1000-VA LED at 277 V.

4. Standard Range:180-degree field of view, field adjustable from 180 to 40
degrees; with a minimum coverage area of 2100 sq. ft (196 sg. m).

5. Sensing Technology: Dual technology - PIR and ultrasonic.
6. Switch Type: SP, field selectable automatic "on," or manual "on" automatic "off."
7. Voltage: Match the circuit voltage; dual-technology type.

8. Ambient-Light Override: Concealed, field-adjustable, light-level sensor from 10
to 150 fc (108 to 1600 lux). The switch prevents the lights from turning on when
the light level is higher than the set point of the sensor.

9. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes.
10. Concealed "off" time-delay selector at 30 seconds, and 5, 10, and 20 minutes.

11. Adaptive Technology: Self-adjusting circuitry detects and memorizes usage
patterns of the space and helps eliminate false "off" switching.
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2.8 OUTDOOR MOTION SENSORS

A. General Requirements for Sensors: Solid-state outdoor motion sensors.

1.

10.

Listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and application.

Dual-technology (PIR and ultrasonic) type, weatherproof. Detect occurrences of
6-inch- (150-mm-) minimum movement of any portion of a human body that
presents a target of not less than 36 sq. in. (232 sq. cm). Comply with UL 773A.

Switch Rating:

a. Lighting-Fixture-Mounted Sensor: 1000-W incandescent, 500-VA
fluorescent.

b. Separately Mounted Sensor: Dry contacts rated for 20-A ballast load at 120-
and 277-V ac, for 13-A tungsten at 120-V ac, and for 1 hp at 120-V ac.
Sensor has 24-V dc, 150-mA, Class 2 power source, as defined by NFPA
70.

Switch Type: SP, dual circuit or SP, field selectable automatic "on," or manual
"on" automatic "off" with bypass switch to override the "on" function in case of
sensor failure.

Voltage: Match the circuit voltage type.
Detector Coverage:

a. Standard Range: 210-degree field of view, with a minimum coverage area of
900 sq. ft. (84 sg. m).

b. Long Range: 180-degree field of view and 110-foot (34-m) detection range.

Ambient-Light Override: Concealed, field-adjustable, light-level sensor from 10
to 150 fc (108 to 1600 lux). The switch prevents the lights from turning on when
the light level is higher than the set point of the sensor.

Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes.

Adaptive Technology: Self-adjusting circuitry detects and memorizes usage
patterns of the space and help eliminate false "off" switching.

Operating Ambient Conditions: Suitable for operation in ambient temperatures
ranging from minus 40 to plus 130 deg F (minus 40 to plus 54 deg C), rated as
"raintight” according to UL 773A.

29 HIGH-BAY OCCUPANCY SENSORS

A. General Description: Solid-state unit. The unit is designed to operate with the lamp
and ballasts indicated.
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2.10

2.11

212

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and application.

2. Operation: Turn lights on when coverage area is occupied, and to half-power
when unoccupied; with a time delay for turning lights to half-power that is
adjustable over a minimum range of 1 to 16 minutes.

3. Continuous Lamp Monitoring: When lamps are dimmed continuously for 24
hours, automatically turn lamps on to full power for 15 minutes for every 24
hours of continuous dimming.

4. Operating Ambient Conditions: 32 to 149 deg F (0 to 65 deg C).
5. Mounting: Threaded pipe.

6. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind
hinged door.

7. Detector Technology: PIR.

8. Power and dimming control from the lighting fixture ballast that has been
modified to include the dimming capacitor and MyzerPORT option.

Detector Coverage: User selectable by interchangeable PIR lenses, suitable for
mounting heights from 12 to 50 feet (3.7 to 15.2 m).

. Accessories: Obtain manufacturer's installation and maintenance kit with laser

alignment tool for sensor positioning and power port connectors.

EMERGENCY SHUNT RELAY

A.

Description: Normally closed, electrically held relay, arranged for wiring in parallel
with manual or automatic switching contacts; complying with UL 924.

1. Coil Rating: 120-277 V.

CONDUCTORS AND CABLES

A.

Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than
No. 12 AWG. Comply with requirements in Section 26 05 19 "Low-Voltage
Electrical Power Conductors and Cables."

Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper
conductors not smaller than No. 18 AWG. Comply with requirements in Section 26
05 19 "Low- Voltage Electrical Power Conductors and Cables."

Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not
smaller than No. 14 AWG. Comply with requirements in Section 26 05 19 "Low-
Voltage Electrical Power Conductors and Cables."

LIGHTING CONTACTORS
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A.

STANDARD SPECIFICATIONS
Description: Electrically operated and electrically held, combination-type lighting
contactors with non-fused disconnect, complying with NEMA ICS 2 and UL 508.

1. Current Rating for Switching: Listing or rating consistent with type of load
served, including tungsten filament, inductive, and high-inrush ballast (ballast
with 15 percent or less total harmonic distortion of normal load current).

2. Fault Current Withstand Rating: Equal to or exceeding the available fault current
at the point of installation.

3. Enclosure: Comply with NEMA 250.

4. Provide with control and pilot devices as indicated on Drawings, matching the
NEMA type specified for the enclosure.

Interface with DDC System for HVAC: Provide hardware interface to enable the
DDC system for HVAC to monitor and control lighting contactors.

1. Monitoring: On-off status.

2. Control: On-off operation.

PART 3 - EXECUTION

3.1

3.2

3.3

SENSOR INSTALLATION

A.

Coordinate layout and installation of ceiling-mounted devices with other
construction that penetrates ceilings or is supported by them, including light
fixtures, HVAC equipment, smoke detectors, fire-suppression systems, and
partition assemblies.

Install and aim sensors in locations to achieve not less than 90 percent coverage of
areas indicated. Do not exceed coverage limits specified in manufacturer's written
instructions.

CONTACTOR INSTALLATION

A.

Mount electrically held lighting contactors with elastomeric isolator pads to eliminate
structure-borne vibration, unless contactors are installed in an enclosure with
factory-installed vibration isolators.

WIRING INSTALLATION

A.

B.

C.

Wiring Method: Comply with Section 26 05 19 "Low-Voltage Electrical Power
Conductors and Cables." Minimum conduit size is 1/2 inch (13 mm).

Wiring within Enclosures: Comply with NECA 1. Separate power-limited and
nonpower-limited conductors according to conductor manufacturer's written
instructions.

Size conductors according to lighting control device manufacturer's written
instructions unless otherwise indicated.
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D. Splices, Taps, and Terminations: Make connections only on numbered terminal
strips in junction, pull, and outlet boxes; terminal cabinets; and equipment
enclosures.

3.4 IDENTIFICATION

A. Identify components and power and control wiring according to Section 26 05 53
"Identification for Electrical Systems."

1. Identify circuits or luminaires controlled by photoelectric and occupancy sensors
at each sensor.

B. Label time switches with a unique designation.
3.5 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to
test and inspect components, assemblies, and equipment installations, including
connections.

B. Perform the following tests and inspections:

1. Operational Test: After installing time switches and sensors, and after electrical
circuitry has been energized, start units to confirm proper unit operation.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.

C. Lighting control devices will be considered defective if they do not pass tests and
inspections.

D. Prepare test and inspection reports.
3.6  ADJUSTING

A. Occupancy Adjustments: When requested within 12 months from date of
Substantial Completion, provide on-site assistance in adjusting sensors to suit
actual occupied conditions. Provide up to two visits to Project during other-than-
normal occupancy hours for this purpose.

1. For occupancy and motion sensors, verify operation at outer limits of detector
range. Set time delay to suit OWNER's operations.

2. For daylighting controls, adjust set points and deadband controls to suit
OWNER's operations.

3. Align high-bay occupancy sensors using manufacturer's laser aiming tool.
3.7 DEMONSTRATION

A. Engage a factory-authorized service representative to train OWNER's maintenance
personnel to adjust, operate, and maintain lighting control devices.
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END OF SECTION
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SECTION 26 09 26

PANELBOARD

PART 1 - GENERAL

1.1

1.2

1.3

1.4

15

SUMMARY
A. Section Includes:
1. Electrical distribution panelboards.
2. Connections between fixtures, equipment, and panelboards.
RELATED SECTIONS
A. Not Applicable.
REFERENCES
A. NEMA Standards:

1. 1 Instructions for Safe Installation, Operation and Maintenance of Panelboards
Rated 600 Volts or Less.

2. 250 Enclosures for Electrical Equipment (1000 Volt Maximus).
B. NFPA Standards:

1. 70 National Electric Code.
SUBMITTALS

A. Product Data: Submit manufacturer’s data including specifications, installation
instructions and general recommendations, for each type of panelboard required.

B. Shop Drawings. Submit showing accurately scaled layouts of enclosures and
required individual panelboard devices. Show circuit breakers, fusible switches,
fuses, ground-fault circuit interrupters, and accessories.

QUALITY ASSURANCE

A. Construct panelboards to NEMA 1 and NEMA 250 Standards and provide
UL labels.

B. Comply with NFPA 70 pertaining to installation of wiring and equipment
in hazardous locations.

C. Make all grounding tight and secure throughout.
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D. Ensure panelboards and components are designed and tested to withstand
vibrations and dynamic loads in railway installations, meeting or exceeding IEC
60068-2-6 standard for vibration resistance and ANSI/ISA 60079-0 standard for
durability.

1.6 ACCEPTANCE
A. Not Applicable.
PART 2 - PRODUCTS
2.1 PANELBOARD — GENERAL

A. Provide panelboards of the same make and key alike with a master key
arrangement.

B. Use dead front panelboards with one-piece cabinets constructed from code
gage steel. Cabinets shall have knockouts and minimum gutter space of four
(4) inches on all sides.

C. Provide branches with automatic circuit breakers, thermal-magnetic type,
unless indicated otherwise. Multi-pole breakers shall automatically open all
poles when an overload occurs in any pole. Branch circuit breakers used for
switching duty shall be UL listed as SWD type. Ground-fault circuit interrupter
protection as required by NFPA 70 shall be provided by ground-fault circuit
interrupting breakers. Circuit breakers shall have positive trip indication as well
as clear "off' and "on" indication.

D. Use factory assembled panelboards with amp rating units indicated. Provide
spare units and blank spaces as indicated. Main circuit breaker or lugs only
as indicated.

E. Affix large, permanent individual numbers to each breaker on panelboard
face in a uniform position. Number starting at the top, with odd humbers
used in sequence down left hand side and even numbers used in sequence
down right hand side.

F. Use fronts manufactured with code gage steel, finished with rust inhibiting
primer and baked enamel finish and manufacturer's standard color. Provide
doors with flush tumbler type locks. Provide a circuit directory frame and
card with a clear plastic covering inside the door.

G. Furnish locking clips for "off' position only, with "on" trip free travel and
installed in all circuits so indicated.

H. Label panel with black phenolic or acceptable alternate engraved nameplate
with 1/4-inch-high lettering on the interior of each panelboard; including panel
name and voltage. Provide red nameplate on emergency system panels.

|I.  For outside locations use a NEMA 4R cabinet.
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2.2

2.3

24

J. Ensure panelboards meet or exceed IP54 rating for protection against dust and
water ingress, suitable for railway environments.

PANELBOARD - 480 VOLT

A. Voltage: 277/480 volts, three (3) phase, four (4) wire, S/N, equipped with
automatic circuit breaker.

B. Circuit Breakers: Minimum interrupting capacity of 14,000 amps at 277 volts.
Use breakers that are UL rated for use as switches.

C. Locking Clips: Five (5) minimum per panel.
PANELBOARD - 208 VOLT

A. Voltage: 120/208 volts, three (3) phase, four (4) wire, S/N, equipped with
automatic circuit breakers.

B. Circuit Breakers: Minimum interrupting capacity of 10,000 amps at 120 volts.
PANELBOARD - SAFETY AND PROTECTION FEATURES

A. Provide panelboards with integrated Arc Flash protection systems to minimize
the risk of injury to personnel and damage to equipment in the event of an arc
flash incident.

B. Ensure panelboards are equipped with surge protection devices to protect
against transient overvoltage, especially in areas prone to lightning strikes or
power surges.

PART 3 - EXECUTION

3.1

INSTALLATION

A. Provide mounting brackets, bus bar drillings and filler pieces for unused
spaces.

B. Prepare and affix typewritten directory to inside cover of panelboard
indicating loads controlled by each circuit.

C. Install per NFPA 70, NEMA, manufacturer's instructions and authorities having
jurisdiction.

D. Coordinate with other trades to ensure proper cable routing and segregation,
minimizing electromagnetic interference (EMI) and maintaining optimal
performance of communication and control systems in railway installations.

END OF SECTION

26 09 26 — PANELBOARD
Page 3 of 3
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

SECTION 26 13 13

CIRCUIT BREAKER

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

SUMMARY
A. Section Includes:
1. Installation of motor circuit breaker and circuit disconnects.
RELATED SECTIONS
A. Not Applicable.
REFERENCES
A. NEMA Standards:
1. 250 Enclosures for Electrical Equipment (1000 Volts Maximus).
2. KS Enclosed and Miscellaneous Distribution Switches (600 Volts Maximum).
B. NFPA Standards:
1. 70 National Electric Code.
SUBMITTALS

A. Product Data: Submit manufacturer's data including specifications, installation
and general recommendations, for each type of motor and circuit disconnect
switch required.

B. Shop Drawings: Submit dimensioned drawings of electrical motor and circuit
disconnect switches which have a rating of 100 amperes and larger.

QUALITY ASSURANCE
A. Conform to:
1. NFPA 70.
2. Local and state codes and to authority having jurisdiction.

B. Provide switches that are UL listed and labeled. Comply with NEMA KS 1 and
NFPA 70.

C. Ensure circuit breakers and components are designed and tested to withstand
vibrations and dynamic loads in railway installations, meeting or exceeding IEC
60068-2-6 standard for vibration resistance and ANSI/ISA 60079-0 standard for
durability.

26 13 13 — CIRCUIT BREAKER
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1.6 ACCEPTANCE
A. Not Applicable.
PART 2 - PRODUCTS
2.1 GENERAL
A. Motor and circuit disconnects shall have a UL label.
B. Single Phase Disconnect Switches: Two (2) pole switch.

C. Ensure circuit breakers meet or exceed IP54 rating for protection against dust and
water ingress, suitable for railway environments.

2.2 GENERAL DUTY SWITCHES

A. Sheet steel enclosed switches, fusible or non-fusible asindicated oftypes, sizes
and electrical characteristics indicated.

B. Rated 240 volts, 60 hertz.
C. Spring assisted, quick-make, quick-break mechanisms.

D. Provide single phase or three phase with solid neutral as required by
application.

E. Equip with padlock handle in OFF position.

F. Provide NEMA enclosures as required by application.

G. Provide fusible switches with Class R rejection fuse clip Kits.
2.3 MAINTENANCE STOCK, FUSES

A. Provide asrequired classes, types, and ratings for electrical
requirements for service indicated.

B. Furnish additional fuses amounting to 1 unit for every 10 installed units, but not
less than five (5) units of each, for both power and circuit fuses.

24 CIRCUIT BREAKER - SAFETY AND PROTECTION FEATURES

A. Provide circuit breakers with integrated Arc Flash protection systems to
minimize the risk of injury to personnel and damage to equipment in the event
of an arc flash incident.

B. Ensure circuit breakers are equipped with surge protection devices to protect
against transient overvoltage, especially in areas prone to lightning strikes or
power surges.

PART 3 - EXECUTION
3.1 INSTALLATION

26 13 13 — CIRCUIT BREAKER
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A.

Install motor and circuit disconnect within sight of controller position.

B. Coordinate motor and circuit disconnect installation work with electrical race

way and cable work.

Coordinate with other trades to ensure proper cable routing and segregation,
minimizing electromagnetic interference (EMI) and maintaining optimal
performance of communication and control systems in railway installations.

END OF SECTION

26 13 13 — CIRCUIT BREAKER
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SECTION 26 29 13

MOTOR CONTROLLER

PART 1 - GENERAL

1.1

1.2

1.3

1.4

15

SUMMARY
A. Section Includes:
1. Installation of motor starters for electric motor driven equipment.
2. Types of motor starters include:
a. AC fraction horsepower manual starters.
b. AC line voltage manual starters.
c. AC non-reversing magnetic starters.
d. AC combination non-reversing magnetic starters.
RELATED SECTIONS
A. Not Applicable.
REFERENCES
A. NEMA Standards:
1. 250 Enclosures for Electrical Equipment (1000 Volts Maximum).
B. NFPA Standards:
1. 70 National Electric Code.
C. UL Standards:
1. 508 Electrical Industrial Control Equipment.
SUBMITTALS
A. Product Data: Manufacturer's data on motor starters.

B. Shop Drawings: Submit dimensioned drawings of motor starters showing
accurately scaled equipment layouts.

C. Motor Voltage/Current Report: After installation is complete including water and air
balancing, measure voltage (L-L and L-N) and full load current of each phase of
each motor. Submit report showing field readings of voltage, amperage, and
thermal heater size installed for each motor.

QUALITY ASSURANCE

26 29 13 — MOTOR CONTROLLER
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A. Comply with NEMA, UL 508, and NFPA 70 standards as applicable to wiring
methods, construction and installation of motor starters.

B. Provide units which have been UL-listed and labeled.
1.6 ACCEPTANCE

A. Not Applicable.
PART 2 - PRODUCTS
2.1 MOTOR STARTER

A. Provide motor starters and ancillary components of types, sizes, ratings and
electrical characteristics indicated.

B. Materials, design and construction is manufacturer's option unless indicated.

C. Thermal Overload Units: Sized to actual running full load current, not to motor
plate current. Size heaters for mechanical equipment after air and water
balancing have been completed.

2.2 AC FRACTIONAL HP MANUAL STARTER
A. Single-phase, 1 and 2 pole, 300 volt AC maximum unless indicated.

B. Equip with 1 piece thermal overload relay with field adjustment capability of
plus or minus 10 percent of nominal overload heater rating; for protection of
AC motors of 1 HP and less. (For manually controlled motors in excess of 1
HP, refer to motor line voltage manual starter).

C. Motor Protection Switches: Quick-make, quick-break trip free toggle
mechanism, green pilot lights, with lock-off toggle operated handle. Mount
surface units in NEMA 1 enclosures, unless indicated. Provide NEMA 3R
enclosure in exterior or damp location. Provide flush mounted units with
coverplate to match wiring device coverplates.

2.3 AC LINE VOLTAGE MANUAL STARTER
A. 2 or 3 pole, 600 volt AC maximum unless indicated.

B. Equip with pushbutton operator, low voltage protection feature and
green pilot light.

C. Motor Protection Switches: Trip free mechanism such that contacts will open
under load and remain open until thermal element has cooled, and unit is
reset. Mount surface units in NEMA 1 enclosure unless indicated. In exterior or
damp location provide NEMA 3R enclosure. Provide flush mounted units with
coverplate to match wiring device coverplates.

24 AC NON-REVERSING MAGNETIC STARTER

26 29 13 — MOTOR CONTROLLER
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2.5

2.6

A.

m o O &

n

STANDARD SPECIFICATIONS
2 or 3 pole, 600 volts maximum, with thermal overload position in all

phases and inherent under voltage release.

Molded case automatic air circuit breakers.

Contactor with three (3) overload relays.

120 volt holding coil.

Pilot light in cover, green resistor type.

Reset button, and Hand-Off-Automatic switch in cover, field convertible to
Off/Auto or Start/Stop push button.

Two (2) sets of normally open, auxiliary contacts in addition to standard
auxiliary holding contact supplied with each contactor.

120 volt control transformer of sufficient capacity to handle operating coll
and associated controls.

Surface mounted starters in NEMA Type 1 enclosure unless indicated. In
exterior or damp locations provide NEMA 3R enclosure.

AC COMBINATION NON-REVERSING MAGNETIC STARTER

A.

n.m o 0O

Molded case automatic air circuit breakers with rotary operating handle and lock
off facility.

Restrict opening of switch enclosure by the use of a defeater screw unless
switch is in the "off' position.

Contacts with three (3) overload delays.
120 volt holding coils.
Pilot light in cover, green resistor type.

Reset button, and Hand—Off-Automatic switch in cover, field convertible to Off-
Auto or Start-Stop push button.

Two (2) sets of normally open, auxiliary contacts in addition to standard auxiliary
holding contact supplied with each contactor.

120 volt control transformer of sufficient capacity to handle operating coil and
associated controls.

MAINTENANCE STOCK, FUSES

A.

Provide as required of classes, types, and ratings for electrical
requirements for service indicated.

. Furnish additional fuses amounting to 1 unit for every 10 installed units, but not

less than five (5) units of each, for both power and circuit fuses.

26 29 13 — MOTOR CONTROLLER
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PART 3 - EXECUTION
3.1 INSTALLATION

A. Install NEMA size motor protection switches. For units not using NEMA
rating, use equivalent NEMA size.

B. In finished areas mount motor protection switches flush and install suitable
cover-plates.

C. Install heaters correlated with full load current of motor provided.

D. Install fuses in fusible circuit breaker, if any. Mount chart inside each starter
indicating heater type, size, and ampere rating.

END OF SECTION

26 29 13 — MOTOR CONTROLLER
Page 4 of 4
Latest Revision: September 20, 2024



UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

SECTION 26 56 00

EXTERIOR LIGHTING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SUMMARY
A. Section Includes:

1. Exterior luminaires.

2. Poles and accessories.
B. Related Requirements:

1. Section 01 60 01 “Buy America Requirements” for special product requirements.
RELATED SECTIONS
03 30 00 — Cast-in-Place Concrete
26 05 26 — Grounding and Bonding for Electrical Systems
26 05 33 — Raceways and Boxes for Electrical Systems
REFERENCES
A. Related Documents:

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

SUBMITTALS
A. Action Submittals:

1. Product Data: For each luminaire, pole, and support component, arranged in
order of lighting unit designation. Include data on features, accessories,
finishes, and the following:

a. Physical description of luminaire, including materials, dimensions, effective
projected area, and verification of indicated parameters.

b. Details of attaching luminaires and accessories.
c. Details of installation and construction.
d. Luminaire materials.

e. Photometric data based on laboratory tests of each luminaire type,
complete with indicated lamps and accessories.

26 56 00 — EXTERIOR LIGHTING
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-

STANDARD SPECIFICATIONS

1) Manufacturer Certified Data: Photometric data shall be certified by
manufacturer's laboratory with a current accreditation under the National
Voluntary Laboratory Accreditation Program for Energy Efficient Lighting
Products.

Lamps, including life, output, CCT, CRI, lumens, and energy-efficiency data.
Materials, dimensions, and finishes of poles.

Means of attaching luminaires to supports, and indication that attachment is
suitable for components involved.

Anchor bolts for poles.

Manufactured pole foundations.

2. Shop Drawings: Include plans, elevations, sections, details, and attachments to
other work.

a.

d.

Detail equipment assemblies and indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location
and size of each field connection.

Anchor-bolt templates keyed to specific poles and certified by manufacturer.

Design calculations, certified by a qualified professional engineer, indicating
strength of foundations soil conditions on which they are based.

Wiring Diagrams: For power, signal, and control wiring.

B. Informational Submittals:

1. Pole and Support Component Certificates: Sighed by manufacturers of poles,
certifying that products are designed for indicated load requirements in
AASHTO LTS- 4-M and that load imposed by luminaire and attachments has
been included in design. The certification shall be based on design calculations
by a professional engineer.

2. Qualification Data: For qualified agencies providing photometric data for lighting
fixtures.

3. Field quality-control reports.

4. Warranty: Sample of special warranty.

C. Closeout Submittals:

1. Operation and Maintenance Data: For luminaires and poles to include in
emergency, operation, and maintenance manuals.

D. Maintenance Material Submittals:

26 56 00 — EXTERIOR LIGHTING
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1.6

1.7

1.8

STANDARD SPECIFICATIONS

1. Furnish extra materials that match products installed and that are packaged
with protective covering for storage and identified with labels describing
contents.

a. Glass and Plastic Lenses, Covers, and Other Optical Parts: One for every
20 of each type and rating installed. Furnish at least one of each type.

b. Globes and Guards: One for every 20 of each type and rating installed.
Furnish at least one of each type.

QUALITY ASSURANCE

A.

B.

C.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Comply with IEEE C2, "National Electrical Safety Code."

Comply with NFPA 70.

ACCEPTANCE

A.

Not Applicable.

DEFINITIONS

nmnmo o w >

CCT: Correlated color temperature.

CRI: Color-rendering index.

LER: Luminaire efficacy rating.

Luminaire: Complete lighting fixture.

Pole: Luminaire support structure, including tower used for large area illumination.

Standard: Same definition as "Pole" above.

STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION

A.

Dead Load: Weight of luminaire and its horizontal and vertical supports, and
supporting structure, applied as stated in AASHTO LTS-4-M.

Live Load: Single load of 500 Ibf, distributed as stated in AASHTO LTS-4-M.
Ice Load: Load of 3 Ibf/sq. ft., applied as stated in AASHTO LTS-4-M Ice Load Map.

Wind Load: Pressure of wind on pole and luminaire and banners and banner arms,
calculated and applied as stated in AASHTO LTS-4-M.

1. Basic wind speed for calculating wind load for poles 50 feet high or less is 100
mph with a 1.3 gust factor, and minimum design life of 30 years.

26 56 00 — EXTERIOR LIGHTING
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1.9

STANDARD SPECIFICATIONS

DELIVERY, STORAGE, AND HANDLING

A.
B.

Package aluminum poles for shipping according to ASTM B 660.

Store poles on decay-resistant-treated skids at least 12 inches above grade and
vegetation. Support poles to prevent distortion and arrange to provide free air
circulation.

Retain factory-applied pole wrappings on metal poles until right before pole
installation. For poles with nonmetallic finishes, handle with web fabric straps.

1.10 WARRANTY

A.

Special Warranty: Manufacturer's standard form in which manufacturer agrees to
repair or replace products that fail in materials or workmanship; that corrode; or that
fade, stain, perforate, erode, or chalk due to effects of weather or solar radiation
within specified warranty period. Manufacturer may exclude lightning damage, halil
damage, vandalism, abuse, or unauthorized repairs or alterations from special
warranty coverage.

1. Warranty Period for Luminaires: Five years from date of Substantial Completion.

2. Warranty Period for Metal Corrosion: Five years from date of Substantial
Completion.

3. Warranty Period for Color Retention: Five years from date of Substantial
Completion.

4. Warranty Period for Poles: Repair or replace lighting poles and standards that
fail in finish, materials, and workmanship within manufacturer's standard
warranty period, but not less than three years from date of Substantial
Completion.

PART 2 - PRODUCTS

2.1

GENERAL REQUIREMENTS FOR LUMINAIRES

A.

Luminaires shall comply with UL 1598 and be listed and labeled for installation in
wet locations by an NRTL acceptable to authorities having jurisdiction.

. Lateral Light Distribution Patterns: Comply with IESNA RP-8 for parameters of

lateral light distribution patterns indicated for luminaires.
Metal Parts: Free of burrs and sharp corners and edges.

Sheet Metal Components: Corrosion-resistant aluminum unless otherwise
indicated. Form and support to prevent warping and sagging.

Housings: Rigidly formed, weather- and light-tight enclosures that will not warp,
sag, or deform in use. Provide filter/breather for enclosed luminaires.

26 56 00 — EXTERIOR LIGHTING
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F. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage
under operating conditions, and designed to permit relamping without use of tools.
Designed to prevent doors, frames, lenses, diffusers, and other components from
falling accidentally during relamping and when secured in operating position. Doors
shall be removable for cleaning or replacing lenses. Designed to disconnect ballast
when door opens.

G. Exposed Hardware Material: Stainless steel.

H. Plastic Parts: High resistance to yellowing and other changes due to aging,
exposure to heat, and UV radiation.

I. Light Shields: Metal baffles, factory installed and field adjustable, arranged to block
light distribution to indicated portion of normally illuminated area or field.

J. Reflecting surfaces shall have minimum reflectance as follows unless otherwise
indicated:

1. White Surfaces: 85 percent.
2. Specular Surfaces: 83 percent.
3. Diffusing Specular Surfaces: 75 percent.

K. Lenses and Refractors Gaskets: Use heat- and aging-resistant resilient gaskets to
seal and cushion lenses and refractors in luminaire doors.

L. Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -
tested luminaire before shipping. Where indicated, match finish process and color
of pole or support materials.

M. Factory-Applied Finish for Steel Luminaires: Comply with NAAMM's "Metal Finishes
Manual for Architectural and Metal Products" for recommendations for applying and
designating finishes.

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, "Solvent
Cleaning," to remove dirt, oil, grease, and other contaminants that could impair
paint bond. Grind welds and polish surfaces to a smooth, even finish. Remove
mill scale and rust, if present, from uncoated steel, complying with SSPC- SP
5/NACE No. 1, "White Metal Blast Cleaning," or SSPC-SP 8, "Pickling."

2. Exterior Surfaces: Manufacturer's standard finish consisting of one or more
coats of primer and two finish coats of high-gloss, high-build polyurethane
enamel.

a. Color: As selected by ENGINEER from manufacturer's full range.

N. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps and
ballasts. Labels shall be located where they will be readily visible to service
personnel, but not seen from normal viewing angles when lamps are in place.

2.2 GENERAL REQUIREMENTS FOR POLES AND SUPPORT COMPONENTS

26 56 00 — EXTERIOR LIGHTING
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2.3

A.

STANDARD SPECIFICATIONS

Structural Characteristics: Comply with AASHTO LTS-4-M.

1. Wind-Load Strength of Poles: Adequate at indicated heights above grade
without failure, permanent deflection, or whipping in steady winds of speed
indicated in "Structural Analysis Criteria for Pole Selection™ Article.

2. Strength Analysis: For each pole, multiply the actual equivalent projected area
of luminaires and brackets by a factor of 1.1 to obtain the equivalent projected
area to be used in pole selection strength analysis.

Luminaire Attachment Provisions: Comply with luminaire manufacturers' mounting
requirements. Use stainless-steel fasteners and mounting bolts unless otherwise
indicated.

Mountings, Fasteners, and Appurtenances: Corrosion-resistant items compatible
with support components.

1. Materials: Shall not cause galvanic action at contact points.

2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers: Hot-dip galvanized after
fabrication unless otherwise indicated.

3. Anchor-Bolt Template: Plywood or steel.

. Handhole: Oval-shaped, with minimum clear opening of 2-1/2 by 5 inches, with

cover secured by stainless-steel captive screws.

Concrete Pole Foundations: Cast in place, with anchor bolts to match pole-base
flange. Concrete, reinforcement, and formwork are specified in Section 03 30 00
"Cast-in-Place Concrete."

Breakaway Supports: Frangible breakaway supports, tested by an independent
testing agency acceptable to authorities having jurisdiction, according to AASHTO
LTS-4-M.

STEEL POLES

A.

Poles: Comply with ASTM A 500, Grade B, carbon steel with a minimum vyield of
46,000 psig; one-piece construction up to 40 feet in height with access handhole in
pole wall.

1. Shape: As indicated.

2. Mounting Provisions: Butt flange for bolted mounting on foundation or
breakaway support.

3. Hinged pole base assembly where indicated.

Steel Mast Arms: configurations and types indicated, continuously welded to pole
attachment plate. Material and finish same as pole.

. Brackets for Luminaires: Detachable, cantilever, without underbrace.
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1. Adapter fitting welded to pole, allowing the bracket to be bolted to the pole
mounted adapter, then bolted together with stainless-steel bolts.

2. Cross Section: Tapered oval, with straight tubular end section to accommodate
luminaire.

3. Match pole material and finish.

D. Pole-Top Tenons: Fabricated to support luminaire or luminaires and brackets
indicated, and securely fastened to pole top.

E. Grounding and Bonding Lugs: Welded 1/2-inch threaded lug, complying with
requirements in Section 26 05 26 "Grounding and Bonding for Electrical Systems,"
listed for attaching grounding and bonding conductors of type and size listed in that
Section, and accessible through handhole.

F. Cable Support Grip: Wire-mesh type with rotating attachment eye, sized for
diameter of cable and rated for a minimum load equal to weight of supported cable
times a 5.0 safety factor.

G. Factory-Painted Finish: Comply with NAAMM's "Metal Finishes Manual for
Architectural and Metal Products” for recommendations for applying and
designating finishes.

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, "Solvent
Cleaning," to remove dirt, oil, grease, and other contaminants that could impair
paint bond. Grind welds and polish surfaces to a smooth, even finish. Remove
mill scale and rust, if present, from uncoated steel, complying with SSPC- SP
5/NACE No. 1, "White Metal Blast Cleaning," or with SSPC-SP 8, "Pickling."

2. Interior Surfaces of Pole: One coat of bituminous paint, or otherwise treat for
equal corrosion protection.

3. Exterior Surfaces: Manufacturer's standard finish consisting of one or more
coats of primer and two finish coats of high-gloss, high-build polyurethane
enamel.

a. Color: As selected by ENGINEER from manufacturer's full range.
POLE ACCESSORIES

A. Base Covers: Manufacturers' standard metal units, arranged to cover pole's
mounting bolts and nuts. Finish same as pole.

PART 3 - EXECUTION

3.1

LUMINAIRE INSTALLATION
A. Install lamps in each luminaire.

B. Fasten luminaire to indicated structural supports.

26 56 00 — EXTERIOR LIGHTING
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3.2

3.3

1. Use fastening methods and materials selected to resist seismic forces defined
for the application and approved by manufacturer.

C. Adjust luminaires that require field adjustment or aiming. Include adjustment of
photoelectric device to prevent false operation of relay by artificial light sources,
favoring a north orientation.

POLE INSTALLATION

A. Alignment: Align pole foundations and poles for optimum directional alignment of
luminaires and their mounting provisions on the pole.

B. Clearances: Maintain the following minimum horizontal distances of poles from
surface and underground features unless otherwise indicated on Drawings:

1. Fire Hydrants and Storm Drainage Piping: 60 inches.
2. Water, Gas, Electric, Communication, and Sewer Lines: 10 feet.
3. Trees: 15 feet from tree trunk.

C. Concrete Pole Foundations: Set anchor bolts according to anchor-bolt templates
furnished by pole manufacturer. Concrete materials, installation, and finishing
requirements are specified in Section 03 30 00 "Cast-in-Place Concrete."

D. Foundation-Mounted Poles: Mount pole with leveling nuts and tighten top nuts to
torgue level recommended by pole manufacturer.

1. Use anchor bolts and nuts selected to resist seismic forces defined for the
application and approved by manufacturer.

2. Grout void between pole base and foundation. Use nonshrink or expanding
concrete grout firmly packed to fill space.

3. Install base covers unless otherwise indicated.

4. Use a short piece of 1/2-inch- diameter pipe to make a drain hole through grout.
Arrange to drain condensation from interior of pole.

E. Poles and Pole Foundations Set in Concrete Paved Areas: Install poles with
minimum of 6-inch- wide, unpaved gap between the pole or pole foundation and the
edge of adjacent concrete slab. Fill unpaved ring with pea gravel to a level 1 inch
below top of concrete slab.

F. Raise and set poles using web fabric slings (not chain or cable).
BOLLARD LUMINAIRE INSTALLATION

A. Align units for optimum directional alignment of light distribution.
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3.4

3.5

3.6

3.7

B. Install on concrete base with top 2 inches above finished grade or surface at bollard
location. Cast conduit into base, and shape base to match shape of bollard base.
Finish by troweling and rubbing smooth. Concrete materials, installation, and
finishing are specified in Section 03 30 00 "Cast-in-Place Concrete."

INSTALLATION OF INDIVIDUAL GROUND-MOUNTING LUMINAIRES

A. Install on concrete base with top 4 inches above finished grade or surface at
luminaire location. Cast conduit into base, and finish by troweling and rubbing
smooth. Concrete materials, installation, and finishing are specified in Section 03
30 00 "Cast- in-Place Concrete."

CORROSION PREVENTION

A. Aluminum: Do not use in contact with earth or concrete. When in direct contact with
a dissimilar metal, protect aluminum by insulating fittings or treatment.

B. Steel Conduits: Comply with Section 26 05 33 "Raceways and Boxes for Electrical
Systems." In concrete foundations, wrap conduit with 0.010 inch thick, pipe-
wrapping plastic tape applied with a 50 percent overlap.

GROUNDING

A. Ground metal poles and support structures according to Section 26 05 26
"Grounding and Bonding for Electrical Systems."

1. Install grounding electrode for each pole unless otherwise indicated.

2. Install grounding conductor pigtail in the base for connecting luminaire to
grounding system.

FIELD QUALITY CONTROL

A. Inspect each installed fixture for damage. Replace damaged fixtures and
components.

B. lllumination Observations: Verify normal operation of lighting units after installing
luminaires and energizing circuits with normal power source. Conduct these
observations after dark.

1. Verify operation of photoelectric controls.

C. Prepare a written report of tests, inspections, observations, and verifications
indicating and interpreting results. If adjustments are made to lighting system, retest
to demonstrate compliance with standards.

END OF SECTION
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SECTION 26 56 19

ROADWAY LIGHTING
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:

1. Implementation of environmental, health, and safety considerations during
installation.

2. Assurance and control for quality during installation and testing.
3. Roadway lighting system materials and installation procedures.
4. Testing, painting, restoration, and salvage tasks post-installation.
1.2 RELATED SECTIONS
03 30 00 — Cast in Place Concrete
03 61 00 — Cementitious Grouting
26 05 13 - Conductors and Cables
26 05 33 — Raceways and Boxes for Electrical Systems
26 05 34 — Electrical Boxes and Fittings
31 23 16 — Excavation
3292 00 — Turf and Grass
32 93 13 - Ground Cover
33 05 20 — Backfilling Trenches
33 05 25 — Pavement Restoration
1.3 REFERENCES
A. ASTM Standards:
1. B3 Soft or Annealed Copper Wire.

2. B8 Concentric—Lay-Stranded Copper Conductors, Hard, Medium—
Hard, or Soft.

3. D2301 Vinyl Chloride Plastic Pressure-Sensitive Electrical Insulating
Tape.

B. NEMA Standards:
26 56 19 — ROADWAY LIGHTING
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1.

STANDARD SPECIFICATIONS

250 Enclosures for Electrical Equipment (1000 Volts Maximus).

C. NFPA Standards:

1.

70 National Electric Code.

D. SSPC Standards:

1.

25 BCS Zinc Oxide Alkyld, Linseed Oil Primer for.

SUBMITTALS

A. Manufacturer Certificates: Certify that products of this section are manufactured to
comply with the required standards and good practices.

B. Electrical load calculation.

C. Shop Drawings and Product Data: Complete, bound, indexed, large enough for all
items included. When requested, supplement the following list by such other data
as may be required, including detailed scale drawings and wiring diagrams of any
special equipment and of any proposed deviation from the Contract Documents:

1.

o & ®

7.
8.

Performance data for luminaires, including lighting contours on the roadway
surface and average maintained level of light in foot-candles.

Shop Drawings for luminaires showing pertinent physical
characteristics, type of light source, and wattage.

Shop Drawings of ornamental poles.
Luminaire supports.

Pole bases.

Wiring schematic.

Fixture mounting height.

Drawing showing location of poles and underground power conduit.

D. Warranties and instruction sheets.

1.

Include details on warranty duration, coverage, and claim process. Provide
comprehensive operation and maintenance instructions for all installed systems.

E. Testing results of this section article 3.9.

1.

Testing protocols used and complete reports detailing the results and any
relevant actions taken.

QUALITY ASSURANCE

A. Not Applicable.
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1.6 ACCEPTANCE
A. Not Applicable.

1.7 MAINTAINING EXISTING AND TEMPORARY ELECTRICAL SYSTEMS
A. Notify ENGINEER before performing any work on existing systems.

B. Allow 20 feet minimum overhead clearance across thoroughfares and 12 feet
minimum clearance above sidewalk areas. Do not run temporary conductor on
top of the ground or across any sidewalk area unless protected in an electrical
raceway and barricaded.

C. Maintain existing electrical systems or approved temporary replacements, in
effective operation for the benefit of the traveling public during the progress of
the Work, except when shutdown is permitted to allow for alteration or removal
of the systems. Do not interfere with the regular lighting schedule.

PART 2 - PRODUCTS
2.1 EXISTING MATERIALS

A. Where existing systems are to be modified, incorporate existing material in
revised system, salvage, or abandon.

2.2 CONDUCTORS
A. Materials:

1. Solid or stranded copper of size indicated conforming to ASTM B3 and
ASTM B8.

2. Insulation; RHH-RHW-USE grade cross link polyethylene
compound.

3. Color and coding of 120/240 volt, Section 26 05 13 “Conductors and Cables.”
B. Splicing:

1. Compatible with cable insulation and water seal for
underground use. Comply with UL code.

2. Compatible with cable insulation and water seal for
underground use. Splices should be insulated to the same
level as the cable itself. Comply with UL code.

C. Conduit:
1. Section 26 05 33 “Raceways and Boxes for Electrical Systems.”

2.3 POLES AND LUMINAIRE SUPPORTS
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24

2.5

2.6

A.

B.

C.

AASHTO standard specification for structural supports for highway signs, luminaires,
and traffic signals.

Material: Specified material for poles and luminaire supports on plans.

Height, type, configuration, and base detail requirement on plans.

JUNCTION BOXES

A.

B.

Buried type; Section 26 05 34 “Electrical Boxes and Fittings” and as follows:
1. Precast reinforced concrete in sidewalk and paved surfaces.
2. Plastic in landscaped surfaces.

Cover Stencil: "Street Lighting". Where box contains street lighting voltage
greater than 600 volts, stencil "High Voltage."

INSULATING TAPE

A.

Type 1 vinyl chloride, ASTM D2301.

LUMINAIRE

A.

Luminaire Assembly: Standard Highway Luminaire (Cobra Head) shoe box design:
1. Die-cast aluminum housing with high temperature wiring.

2. Reflectors, sockets, mounting cradles, and clamps properly fitted to the
housing.

3. Luminaire weight and projected area within design loading limits.
4. Replaceable air filter and IES distribution type as indicated.
Mounting adjustment:

1. Ten degrees above horizontal for the reflector and refractor.

2. Five degrees adjustment from vertical on the bracket arm.
Lamps: Metal halide, 250 or 400 watts as indicated:

1. Clear uncoated, pulse start.

2. Apparent color temperature of 3800 K.

3. Rated-life of not less than 20,000 hours (400 Watt) or 10,000 hours (250 Watt)
when used on a 10 hour per start duty cycle.

Ballast: Replaceable prewired with minimum primary power factor of 90 percent
with normal secondary load with sufficient open circuit voltage to start lamps at
minus 20 deg F Ballast shall provide regulation with five (5) percent variation in
lamp watts with a 10 percent variation in primary voltage.
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E.

Bonding and Grounding: Copper wire strap No. 6 AWG minimum.

1. Bonding and grounding system should ensure the safety of maintenance
personnel and protect the equipment from potential electrical faults.

2.7 CONTROL EQUIPMENT

A.

B.

F.

General: Failure of any electrical component will energize the lighting circuit.

Photo-electric Control: At least one (1) and five (5) foot candles sensitivity.
Incorporate a fail-safe mechanism to ensure lights remain on in case of
photo-electric control failure.

Control Relay Contacts Rating: Switch on at 3,000 watts minimum.
Remote Control Relays: Normally open.

Relays: Either mechanical armature type or mercury tube type, single or double
pole, or as indicated:

1. Mechanical armature type: An operating coil (120 volts), a laminated core,
a laminated armature, terminals and silver alloy contacts.

2. Mercury tube type: An operating coil, hermetically sealed mercury tubes and
terminals. Contacts shall be made either mercury to mercury or between
mercury and alloy resistant to arcing and mercury amalgamation.

Enclosure: NEMA 250 Type 4 with dead front panel, keyed padlock.

G. Paint: Waterproof.

2.8 POLYSULFIDE BASE, SINGLE COMPONENT SEALANT

A.

Chemical curing; capable of being continuously immersed in water,
withstand movement up to 20 percent of joint width, and satisfactorily
applied throughout a temperature range to 40 to 80 deg F, Shore A
hardness of 15 minimum and 50 maximum; nonstaining and non- bleeding;
color as selected by ENGINEER.

2.9 CONCRETE AND GROUT

A.

B.

Concrete: Class 3000 minimum cast-in-place, Section 03 30 00 “Cast in Place
Concrete.”

Grout: Cement, Section 03 61 00 “Cementitious Grouting.”

PART 3 - EXECUTION

3.1 PREPARATION
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A. Pre-installation meeting approximately two weeks before scheduled commencement
of roadway lighting systems. Require attendance of parties directly affecting work of
this section, including CONTRACTOR, ENGINEER, and installer. Review materials,
installation procedures, and coordination with other work.

B. Locate and preserve utilities, Section 31 23 16 “Excavation.”

C. Excavate; Section 31 23 16 “Excavation” and backfill; Section 33 05 20 “Backfilling
Trenches.”

D. Do not disturb roadway surface, sidewalk, curb, gutter, or other
obstructions without approval.

E. Do not block or restrict pedestrian traffic, vehicle traffic, drainage or
utilities.

Barricade all Excavations in traveled ways.

G. Compact excavated Trench material; Section 33 05 20
“Backfilling Trenches” to the requirements of the adjacent areas.

H. After backfilling Excavations, maintain smooth and well-drained
surfaces until permanent repairs are affected.

I. Legally dispose of all excess or waste material.
3.2 POLE FOUNDATION
A. Construct foundation per details indicated in the plans.
B. Locations:
1. 18inches clear from pull box.
2. Not in pedestrian access way.
3. Unless specified otherwise:
a. 5 feet from new tree.
b. 10 feet from existing tree, driveway, or hydrant.

c. Center of park strip or 24 inches clear from top back of curb on wide
park strips.

3.3 CONDUIT INSTALLATION

A. In structural applications, use rigid steel conduit in areas subject to
vehicular load, on the surface of structures, inside of structures and
foundations, between structures, and the adjacent pull boxes located
next to structures.

B. In buried utility applications, place conduit as follows.
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3.4

STANDARD SPECIFICATIONS

Location Depth of Burial (inches)
In front of curb faces 36 to 60
Back of the back of curb 24 to 36
Railroad tracks 36 to 60
Primary power cables 40 minimum

Use sizes of conduit indicated or use larger sizes for any run at no additional
cost to OWNER. No expanding or reducing fittings will be permitted.

. Make field cuts square and true so that the ends will come together for full

circumference. Paint threads on all rigid steel conduit with rust preventive paint
before couplings are made. Repair damaged coating on galvanized steel conduit.

Cap all conduit ends with standard pipe caps until wiring is installed. When caps
are removed from metallic conduit, provide threaded ends and approved
conduit bushings.

Clean all existing underground conduit to be incorporated into new system
with a mandrel and blow out with compressed air. Where existing rigid steel
conduit systems are to be modified or extended, install rigid steel conduit.

Make changes in direction by bending the conduit to a radius which will meet code
or, preferable, by the use of standard bends or elbows.

Install a No. 12 AWG pull wire or equivalent strength cord in all conduits which
are to receive future conductors. Leave at least two (2) feet of pull wire extending
beyond each end of the conduit run and secure.

Center conduit ends within the bolt circle of traffic signal poles or pedestals.
Pack conduit ends with sealant after conductors are installed.

Cap all conduit terminated without a pull box and identify its location by
monumenting.

Conduit Fill: Comply with applicable provisions of NFPA 70 for conduit fill. In no
case should the maximum fill percentage be exceeded.

CONDUCTOR INSTALLATION

A.

Install wiring per the appropriate articles of NFPA 70. Neatly arrange wiring
within cabinets, junction boxes, etc.

Splice only at junction boxes, transformer leads, in pole bases, or at control
equipment. Splice conductors as per manufacturer's recommendations and codes.
Provide a fused connector between the line and the ballast, accessible at the hand
holes located in the poles.

. Provide conduit to separate low-voltage conductors from high-voltage

conductors in the same raceway (i.e. poles).
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3.5

D.

STANDARD SPECIFICATIONS

Splice insulation shall consist of layers of vinyl chloride electrical insulating tape
applied to a thickness equal to and well lapped over the original insulation to
provide uninterrupted underwater operation.

Leave two (2) feet of slack at each pole. Leave 18 inches of slack above top
of pull box grade.

Mark termination of each conductor. Where circuit and phase are clearly
indicated by conductor insulation, bands need not be used, otherwise use
bands.

Pulling Conductors: Do not pull conductors into place until satisfactory tests
have been conducted. Use pulling means, including fish tapes, cable pullers,
and pull strings that will not damage conductors and their insulation.

GROUNDING INSTALLATION

A.

Effectively ground metallic cable sheaths, metal conduit, nonmetallic conduit
grounding wire, ballast and transformer cases, service equipment, anchor
bolts, metal poles, and pedestals, and make mechanically and electrically
secure to form a continuous system. Use a copper wire strap for bonding and
grounding jumpers of the same cross-sectional area as No. 6 AWG for all
lighting systems.

Ground one side of the secondary circuit of series-multiple and step-down
transformers. Ground metal conduit, service equipment, and neutral conductor at
service point as required by NEC and electricity company with grounding conductor
No. 6 AWG or larger.

In all nonmetallic (PVC) type conduit, provide a No. 8 AWG bare
copper wire continuously and ground at each junction box.

At each multiple service point, unless otherwise indicated, furnish a ground
electrode. Use copper coated ground electrodes of steel or iron in one piece
lengths at least 3/4 inch in diameter. Do not use electrodes of nonferrous
materials less than 1/2 inch in diameter.

Bond metal poles by means of a No. 8 AWG bonding wire attached from a
grounding bushing to a foundation bolt or to a 3/16 inch or larger brass or
bronze bolt installed in the lower portion of the pole.

On wood poles, ground all equipment mounted less than eight (8) feet
above the ground surface.

Ground metallic conduit or bonding conductor system at intervals less than
500 feet to one of the following:

1. 1 inch galvanized pipe driven eight (8) feet deep.

2. 1/2 inch copper rod driven eight (8) feet deep.
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3. Metal water main with the approval of the water company. Clean water
main thoroughly before connection.

H. Use galvanized grounding bushings and bonding jumpers for bonding
metallic conduit in a concrete pull box. Use lock nuts for bonding metallic
conduit in steel pull boxes, one inside and one outside of the box.

I.  Pull Boxes: Install 3/4 inch x 10 feet copper clad ground rods at each pull
box, six (6) inches above bottom. Ground all metal parts, neutral and
ground wire with #6 B.C. Use exothermic weld or hammerlock connection.

3.6 JUNCTION AND PULL BOX INSTALLATION

A. Install at locations indicated, and at additional points when conduit runs are
more than 200 feet. Without additional cost to OWNER and at
CONTRACTOR's convenience add such additional boxes as may be desired
to facilitate the work.

B. Rest bottom of pull box firmly on 12 inches thick bed of 1 inch crushed rock
extending a minimum of six (6) inches beyond the outside edge of box.

C. Establish grade of top of boxes as for foundations.
D. Place long side of box parallel to curb unless indicated.
E. Use box extensions if ballasts or transformers are installed in box.
F. Do not install boxes in Driveway aprons.
3.7 LUMINAIRE AND BALLAST INSTALLATION

A. Immediately before installation, clean all light control surfaces, refractors, and
reflectors to provide the maximum lumen output possible. Clean per luminaire
manufacturer's recommendations.

B. Mount at height indicated.

C. Adjust luminaires individually to give the optimum light distribution.
3.8 PAINTING

A. Exterior Painting, Section 09 91 13.

B. Recoat all painted equipment when relocated.

C. Use two (2) coats of paint on relocated and new work.
3.9 FIELD QUALITY CONTROL

A. Conduct and record date and time of following tests:

1. Continuity of each circuit.
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2. Grounds in each circuit.

3. Megger test at 500 volts DC on each completed lighting circuit. The insulation
resistance to ground shall be 10 megohms minimum.

4. Voltage and current on each circuit.
B. Functional Test:

1. Perform a functional test. Demonstrate each and every part of the system
functions as specified or intended.

2. A functional test for each new or modified electrical system will consist of
not less than five (5) days of continuous, satisfactory operation. If
unsatisfactory performance of the system develops, correct the condition
and repeat the test until the five (5) days continuous satisfactory operation
is obtained.

3. Do not start functional tests or turn-ons on Friday, or on the day preceding
a legal holiday.

4. Shutdowns caused by factors beyond CONTRACTOR's control will not
constitute discontinuity of the functional test.

C. Replace or correct any material revealed by these tests to be faulty.

D. Provide equipment, personnel, cable connections, and electrical energy for
testing. Certify that each circuit has been completely tested and testing
procedures are satisfied.

3.10 SALVAGE

A. Terminate all conduit abandoned in place at least five (5) inches below
finished grade.

B. Exercise care in removing equipment to be reused or salvaged so that it will
remain in the condition existing before its removal.

3.11 RESTORATION

A. Replace damaged equipment, concrete work or other fixtures or features
disturbed or damaged by the installation.

B. Restore paved surfaces, Section 33 05 25 “Pavement Restoration.”

C. Finish landscaped surfaces to match existing with grass, Section 32 92 00
“Turf and Grass” or with other ground cover, Section 32 93 13 “Ground
Cover.”

END OF SECTION
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SECTION 27 05 26

GROUNDING AND BONDING FOR COMMUNICATION SYSTEMS
PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:

1. Grounding conductors.

2. Grounding connectors.

3. Grounding busbars.

4. Grounding rods.

5. Grounding labeling.
1.2 RELATED SECTIONS
01 78 23 — Operation and Maintenance Data.
Division 26 Specifications pertaining to sleeves, pathways, grounding and bonding.
Section 26 05 49 — Seismic Controls for Electrical Systems.

Division 27 Specifications.

mo o w »

Division 28 Specifications.
1.3 REFERENCES
A. UL Standards:
1. UL 486A-486B: Standard for Wire Connectors.
2. UL 969: Standard for Marking and Labeling Systems.
B. ASTM Standards:
1. ASTM B 3: Standard Specification for Soft or Annealed Copper Wire

2. ASTM B 8: Standard Specification for Concentric-Lay-Stranded Copper
Conductors, Hard, Medium-Hard, or Soft

3. ASTM B 33: Standard Specification for Tin-Coated Soft or Annealed Copper Wire
for Electrical Purposes

C. TIA/EIA Standards:
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1. TIA/EIA-606-A: Administration Standard for the Telecommunications
Infrastructure of Commercial Buildings

2. TIA-607: Generic Telecommunications Grounding (Earthing) and Bonding for
Customer Premises

D. NECA Standards:
1. NECA 1: Standard for Good Workmanship in Electrical Construction
E. IPC Standards:

1. J-STD-607-A: Commercial Building Grounding (Earthing) and Bonding
Requirements for Telecommunications

F. NFPA 70: National Electrical Code (NEC).

G. IEEE 1100: Recommended Practice for Powering and Grounding Electronic
Equipment.

H. ANSI-J-STD-607-A: Commercial Building Grounding (Earthing) and Bonding
Requirements for Telecommunications.

|I. Related Documents:

1. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

2. BICSI Telecommunications Distribution Methods Manual.
SUBMITTALS
A. Action Submittals:

1. Product Data: For each type of product.

2. Shop Drawings: For communications equipment room signal reference grid.
Include plans, elevations, sections, details, and attachments to other work.
Installation, terminating, and splicing procedures.

3. Installation, terminating, and splicing procedures.

B. Informational Submittals:

1. As-Built Data: Plans showing as-built locations of grounding and bonding
infrastructure, including the following:

a. Ground and roof rings.

b. BCT, TMGB, TGBs, and routing of their bonding conductors.
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2. Qualification Data: For Installer, installation supervisor, and field inspector.
3. Qualification Data: For testing agency and testing agency's field supervisor.
4. Field quality-control reports.

C. Closeout Submittals:

1. As-Built Data: Plans showing as-built locations of grounding and bonding
infrastructure, including the following:

a. Ground rods.
b. Ground and roof rings.
c. TMGB, TGBs, and routing of their boding conductors (TBB).

2. Operation and Maintenance Data: For grounding to include in emergency,
operation, and maintenance manuals.

a. In addition to items specified in Section 01 78 23 "Operation and
Maintenance Data," include the following:

1) Result of the ground-resistance test, measured at the point of BCT
connection.

2) Result of the bonding-resistance test at each TGB and its nearest
grounding electrode.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on
staff.

1. Installation Supervision: Installation shall be under the direct supervision of ITS
Installer 2, who shall be present at all times when Work of this Section is
performed at Project site.

2. Field Inspector: Currently registered by BICSI as a registered communications
distribution designer to perform the on-site inspection.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

C. Grounding: Comply with ANSI/TIA/EIA-J-STD-607-A and BICSI Telecommunications
Distribution Methods manual Recommendation Practices.

D. Labeling: Comply with ANSI/TIA/EIA-606-A.
1.6 ACCEPTANCE
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A.

Not Applicable.

1.7 DEFINITIONS

A.
B.
C
D.
E
F.

G.

H.

BCT: Bonding conductor for telecommunications.

EMT: Electrical metallic tubing.

. TBB: Telecommunications Bonding Backbone.

TGB: Telecommunications grounding busbar.

. TMGB: Telecommunications main grounding busbar.

NEC: National Electrical Code, NFPA 70.
NRTL: Nationally Recognized Testing Laboratory.

BICSI: Building Industry Consulting Service International.

1.8 WARRANTY

A.

Warranty: Manufacturer's standard warranty terms for all products supplied under
this section shall be provided. The warranty shall commence on the date of
acceptance and shall cover defects in materials and workmanship.

PART 2 - PRODUCTS

2.1 SYSTEM COMPONENTS

A.

Comply with ANSI/TIA/EIA-J-STD-607-A Commercial Building Grounding and
Bonding Requirements.

2.2 CONDUCTORS

A.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

1. Harger Lightning and Grounding.

2. Panduit Corp.

3. Tyco Electronics Corp.

4. Or Approved Equal by the OWNER.
Comply with UL 486A-486B.

Insulated Conductors: Stranded copper wire, green or green with yellow stripe
insulation, insulated for 600 V, and complying with UL 83.
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Ground wire for custom-length equipment ground jumpers shall be UL-listed,
Type THHN wire, sized per code and BICSI standard.

Cable Tray Equipment Grounding Wire: UL-listed, Type THHN wire, sized per
code and BICSI standard.

D. Cable Tray Grounding Jumper:

1.

Not smaller than No. 6 AWG [26 kcmils (13.3 sg. mm)] and not longer than 12
inches (300 mm). If jumper is a wire, it shall have a crimped grounding lug with
two holes and long barrel for two crimps. If jumper is a flexible braid, it shall have
a one-hole ferrule. Attach with grounding screw or connector provided by cable
tray manufacturer.

Equipment Grounding: The grounding jumper should be used with an equipment
grounding conductor of a size based on NEC Table 250.122, but in no case
smaller than 12 AWG.

E. Bare Copper Conductors:

1.

W

o

Solid Conductors: ASTM B 3.
Stranded Conductors: ASTM B 8.
Tinned Conductors: ASTM B 33.

Bonding Cable: 28 kcmils (14.2 sg. mm), 14 strands of No. 17 AWG conductor,
and 1/4 inch (6.3 mm) in diameter.

Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

Bonding Jumper: Tinned-copper tape, braided conductors terminated with two-
hole copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

F. The size of all bonding conductors shall follow the recommended sizes shown on the
drawings.

2.3 CONNECTORS

A. lIrreversible connectors listed for the purpose. Listed by an NRTL as complying with
NFPA 70 for specific types, sizes, and combinations of conductors and other items
connected. Comply with UL 486A-486B.

B. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

1.

2.

3.

Burndy; Part of Hubbell Electrical Systems.
Chatsworth Products, Inc.

Harger Lightning and Grounding.

27 05 26 — GROUNDING AND BONDING FOR COMMUNICATION SYSTEMS

Page 5 of 14
Latest Revision: September 20, 2024


http://www.specagent.com/LookUp/?uid=123456853856&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456853857&amp;mf=04&amp;src=wd
http://www.specagent.com/LookUp/?uid=123456853858&amp;mf=04&amp;src=wd

UTAH TRANSIT AUTHORITY

2.4

G.

STANDARD SPECIFICATIONS

4. Panduit Corp.
5. Tyco Electronics Corp.
6. Or Approved Equal by the OWNER.

Compression Wire Connectors: Crimp-and-compress connectors that bond to the
conductor when the connector is compressed around the conductor. Comply with
UL 467.

1. Electroplated tinned copper, C and H shaped.

. Signal Reference Grid Connectors: Combination of compression wire connectors,

access floor grounding clamps, bronze U-bolt grounding clamps, and copper split-
bolt connectors, designed for the purpose.

Busbar Connectors: Cast silicon bronze, solderless compression or exothermic-
type, mechanical connector; with a long barrel and two holes spaced on 5/8- or 1-
inch (15.8- or 25.4- mm) centers for a two-bolt connection to the busbar.

Welded Connectors: Exothermic-welding kits of types recommended by kit
manufacturer for materials being joined and installation conditions.

Markings: Connectors shall be marked with the die index or color code to ensure
the correct installation tools are used.

GROUNDING BUSBARS

A.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

1. Chatsworth Products, Inc.

2. Harger Lightning and Grounding.

3. Panduit Corp.

4. Or Approved Equal by the OWNER.
Comply with ANSI-J-STD-607A.

TMGB: Predrilled, wall-mounted, rectangular bars of hard-drawn solid copper, [1/4
by 4 inches (6.3 by 100 mm)] in cross section, length as required to allow for the
guantity of connections indicated by the Drawings plus 25% spare capacity. The
busbar shall be NRTL listed for use as TMGB and shall comply with J-STD-607-A.

1. Predrilling shall be with holes for use with lugs specified in this Section.
2. Mounting Hardware: Stand-off brackets that provide a [4-inch (100-mm)]

clearance to access the rear of the busbar. Brackets and bolts shall be
stainless steel.
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3.

Stand-off insulators for mounting shall be Lexan or PVC. Comply with UL 891
for use in 600-V switchboards, impulse tested at 5000 V.

D. TGB: Predrilled rectangular bars of hard-drawn solid copper, [1/4 by 2 inches (6.3
by 50 mm)] in cross section, length as required to allow for the quantity of
connection indicated on the Drawings plus 25% spare capacity. The busbar shall
be for wall mounting, shall be NRTL listed as complying with UL 467, and shall
comply with J-STD-607-A.

1.

2.

Predrilling shall be with holes for use with lugs specified in this Section.

Mounting Hardware: Stand-off brackets that provide at least a 2-inch (50-mm)
clearance to access the rear of the busbar. Brackets and bolts shall be
stainless steel.

Stand-off insulators for mounting shall be Lexan or PVC. Comply with UL 891
for use in 600-V switchboards, impulse tested at 5000 V.

E. Rack and Cabinet Grounding Busbars: Rectangular bars of hard-drawn solid
copper, accepting conductors ranging from No. 14 to No. 2/0 AWG, NRTL listed as
complying with UL 467, and complying with J-STD-607-A. Predrilling shall be with
holes for use with lugs specified in this Section.

1.

Cabinet-Mounted Busbar: Terminal block, with stainless-steel or copper-plated
hardware for attachment to the cabinet.

Rack-Mounted Horizontal Busbar: Designed for mounting in 19- or 23-inch
(483- or 584- mm) equipment racks. Include a copper splice bar for
transitioning to an adjoining rack, and stainless-steel or copper-plated hardware
for attachment to the rack.

Rack-Mounted Vertical Busbar: 72 or 36 inches (1827 or 914 mm) long, with
stainless-steel or copper-plated hardware for attachment to the rack.

Hole patterns on the Busbars shall accommodate two-hole lugs per the
recommendation of BICSI and J-STD-607-A.

Stand-off Insulators: Insulating material for stand-off insulators should be flame
retardant and should not emit toxic fumes in case of a fire.

25 Ground Rods

A. Manufacturers: Subject to compliance with the requirements, available
manufacturers offering products that may be incorporated into Work, include but
are not limited to the following:

1.

2.

3.

Brothers International Corporation.
Hellerman Tyton.

Or Approved Equal by the OWNER.
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2.6

2.7

B.

C.

Ground Rods: One section copper-clad steel; 5/8” diameter by 96 inches long.

Ground Rod Connections: Exothermic weld process. Caldweld Series “GRC”.

Bonding Materials

A. Copper bonding jumpers, lugs, clamps, and connectors.

B. UL listed, suitable for the intended use and environment.

C. Exothermic welding materials or compression connectors as specified.

LABELING

A. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

1. Brother International Corporation.
2. HellermannTyton.
3. Panduit Corp.

B. Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials,
including label stocks, laminating adhesives, and inks used by label printers.

C. Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by
thermal transfer or equivalent process. Minimum letter height shall be 3/8 inch (10
mm). Overlay shall provide a weatherproof and UV-resistant seal for label.

D. Durability: Labels should be permanent and resistant to environmental effects
including moisture, dust, heat, UV light, and chemicals typically found in the
installation environment.

E. The bonding conductors for telecommunications, TBB conductor, and each
grounding equalizer shall be green or marked with a distinctive green color.

F. All cabling used to bond grounds are to be tagged with labels with the point of

origin i.e. going to/coming from, with printed labels.

PART 3 — EXECUTION

3.1

EXAMINATION

A.

Examine the ac grounding electrode system and equipment grounding for
compliance with requirements for maximum ground-resistance level and other
conditions affecting performance of grounding and bonding of the electrical system.

Inspect the test results of the ac grounding system measured at the point of BCT
connection.
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UTAH TRANSIT AUTHORITY

3.2

3.3

STANDARD SPECIFICATIONS

Prepare written report, endorsed by Installer, listing conditions detrimental to
performance of the Work.

. Proceed with connection of the BCT only after unsatisfactory conditions have been

corrected.

Verify all components of the grounding electrode system for compatibility with each
other.

INSTALLATION

A.

F.

All installation of the Telecommunications Ground Systems shall be performed by a
BICSI certified Installer. This includes but is not limited to:

1. All busbars
2. All bonding conductors

3. Bonding to all non-active (non-current carrying) metal support structures, rack,
runway, etc. within each Telecommunication Room or Space. Coordinate this
bonding with the supplier and installer of rack, runway, etc.

Bonding shall include the AC utility power service entrance, the communications
cable entrance, and the grounding electrode system. The bonding of these elements
shall form a loop so that each element is connected to at least two others.

Comply with NECA 1.
Comply with J-STD-607-A.

All bonding components should be robust and resistant to corrosion, ensuring long-
term integrity of the system.

All connections must be tight and secure to ensure efficient electrical continuity.

APPLICATION

A.

Conductors: Install solid conductor for No. 10 AWG and smaller and stranded
conductors for No. 8 AWG and larger unless otherwise indicated.

1. The bonding conductors between the TGB and structural steel of steel frame
buildings shall not be smaller than No. 3/0 AWG.

2. The bonding conductors between the TMGB and structural steel of steel-frame
buildings shall not be smaller than No. 3/0 AWG.

Conductor Terminations and Connections:
1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

2. Connections to Structural Steel: Welded connectors.
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3.4

3.5

3.6

C.

G.

Conductor Support:

1. Secure grounding and bonding conductors at intervals of not less than 36 inches
(900 mm.).

. Grounding and Bonding Conductors:

1. Install in the straightest and shortest route between the origination and
termination point, and no longer than required. The bend radius shall not be
smaller than eight times the diameter of the conductor. No one bend may exceed
90 degrees.

2. Install without splices.
3. Support at not more than 36-inch (900-mm) intervals.

4. Install grounding and bonding conductors in PVC conduit sized in accordance
with the NEC until conduit enters a telecommunications room. The grounding
and bonding conductor pathway through a plenum shall be in EMT. Conductors
shall not be installed in EMT unless otherwise indicated.

a. If a grounding and bonding conductor is installed in ferrous metallic conduit,
bond the conductor to the conduit using a grounding bushing and bond both
ends of the conduit to a TGB.

All conductor terminations should be inspected for tightness and corrosion
resistance.

All grounding and bonding conductors shall be installed in a manner that avoids any
mechanical damage.

Underground Grounding Conductors: Install bare tinned-copper conductor, No. 2
AWG minimum.

GROUNDING ELECTRODE SYSTEM

A.

The BCT between the TMBG and the ac service equipment ground shall not be
smaller than No. 3/0 AWG.

Grounding Electrode System should be visually verified for proper installation and
any signs of damage.

GROUNDING BUSBARS

A. Refer to drawings for busbar locations. Install busbars horizontally, on insulated
spacers 2 inches (50 mm) minimum from wall, 12 inches (300 mm) above finished
floor unless otherwise indicated.

B. All grounding busbars should be marked with their respective function and
identification.

CONNECTIONS
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A.

Bond metallic equipment in a telecommunications equipment room to the
grounding busbar in that room, using equipment grounding conductors not smaller
than No. 6 AWG.

Stacking of conductors under a single bolt is not permitted when connecting to
busbars.

Assemble the wire connector to the conductor, complying with manufacturer's
written instructions and as follows:

1. Use crimping tool and the die specific to the connector.

2. Pretwist the conductor.

3. Apply an antioxidant compound to all bolted and compression connections.
Primary Protector: Bond to the TMGB with insulated bonding conductor.

Interconnections: Interconnect all TGBs with the TMGB with the
telecommunications backbone conductor. If more than one TMGB is installed,
interconnect TMGBSs using the grounding equalizer conductor. The
telecommunications backbone conductor and grounding equalizer conductor size
shall not be less than 2 kcmils/linear foot (1 sq. mm/linear meter) of conductor
length, up to a maximum size of No. 3/0 AWG [168 kcmils (85 sg. mm)] unless
otherwise indicated.

Telecommunications Enclosures and Equipment Racks: Bond metallic components
of enclosures to the telecommunications bonding and grounding system. Install
top-mounted rack grounding busbar unless the enclosure and rack are
manufactured with the busbar. Bond the equipment grounding busbar to the TGB
No. 2 AWG bonding conductors.

Structural Steel: Where the structural steel of a steel frame building is readily
accessible within the room or space, bond each TGB and TMGB to the vertical
steel of the building frame, provided that its bonding effectiveness has been verified
via two-point bonding testing. This connection would be an acceptable alternative
to routing of a Bonding Conductor for Telecommunications (BCT) to the main
electrical panel board.

. A bonding conductor can be routed between TMGB and the nearest effectively

grounded AC electrical branch circuit panel board, provided a low ground
impedance of the panel board has been verified with a ground impedance tester.
This connection would be an acceptable alternative to routing of a BCT to the main
electrical panel board.

All connections should be verified for proper torque as per the manufacturer's
specifications.

All connections must be visibly inspected and tested for a secure mechanical and
electrical connection.
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3.7

3.8

K.

STANDARD SPECIFICATIONS

Shielded Cable: Bond the shield of shielded cable to the TGB in communications
rooms and spaces. Comply with TIA/EIA-568-B.1 and TIA/EIA-568-B.2 when
grounding screened, balanced, twisted-pair cables.

Rack- and Cabinet-Mounted Equipment: Bond powered equipment chassis to the
cabinet or rack grounding bar. Power connection shall comply with NFPA 70; the
equipment grounding conductor in the power cord of cord- and plug-connected
equipment shall be considered as a supplement to bonding requirements in this
Section.

Electronic System Equipment: Bond equipment chassis of other electronic system
equipment including fire alarm, intrusion detection, access control, and educational
school intercom and program systems to the TGB or TMGB located in their
respective communication rooms.

TELECOMMUNICATIONS RACEWAY AND SUPPORT SYSTEM GROUNDING

A.

Bond and ground raceway, cable rack or tray and conduit together and
permanently ground to the equipment grounding busbar. Connection to conduit
may be with grounding bushing or ground clamp.

. Connect ladder-type cable tray to grounding electrode system.

Telecommunications cable tray that is located in the same room as the TMGB
shall be connected to the TMGB.

Bond and ground raceway at low voltage motor control centers or other low
voltage control equipment, except conduit which is effectively grounded to
sheet metal enclosure by bonding bushing or hubs need not be otherwise
bonded.

. Where a grounding conductor is run in or on a cable tray, bond grounding

conductors to each section of cable tray with a cable tray ground clamp.

Where only grounding conductor is installed in a metal conduit, bond both ends
of conduit to grounding conductors.

Provide flexible “jumpers” around raceway expansion joints and across cable
tray joints parted to allow for expansion and hinged cable tray connections.
Provide copper bonding straps for steel conduit.

IDENTIFICATION

A.

Labels shall be preprinted or computer-printed type.

1. Label TMGB(s) with "fs-TMGB," where "fs" is the telecommunications space
identifier for the space containing the TMGB.

2. Label TGB(s) with "fs-TGB," where "fs" is the telecommunications space
identifier for the space containing the TGB.
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3.

Label the BCT and each telecommunications backbone conductor at its
attachment point: "WARNING! TELECOMMUNICATIONS BONDING
CONDUCTOR. DO NOT REMOVE OR DISCONNECT!" Refer to ANSI/TIA/EIA
606A for additional labeling requirements.

B. All labels must be legible, permanent, and resistant to environmental effects
including moisture, heat, and UV light.

3.9 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B. Perform tests and inspections.

C. Tests and Inspections:

1.

Inspect physical and mechanical condition. Verify tightness of accessible,
bolted, electrical connections with a calibrated torque wrench according to
manufacturer's written instructions.

Test the bonding connections of the system using an ac earth ground-
resistance tester, taking two-point bonding measurements in each
telecommunications equipment room containing a TMGB and a TGB and using
the process recommended by BICSI TDMM. Conduct tests with the facility in
operation.

a. Measure the resistance between the busbar and the nearest available
grounding electrode. The maximum acceptable value of this bonding
resistance is 100 milliohms.

Test for ground loop currents using a digital clamp-on ammeter, with a full-scale
of not more than 10 A, displaying current in increments of 0.01 A at an
accuracy of plus/minus 2.0 percent.

a. With the grounding infrastructure completed and the communications
system electronics operating, measure the current in every conductor
connected to the TMGB and in each TGB. Maximum acceptable AC current
levelis 1 A.

D. Additional testing should include verification of grounding system continuity and
resistance measurements at multiple points in the system to ensure compliance with
the specified resistance values.

E. All test and inspection reports should include details of the testing methodology, test
results, observations, and any corrective actions taken.

F. Excessive Ground Resistance: If resistance to ground at the BCT exceeds 5 ohms,
notify ENGINEER promptly and include recommendations to reduce ground
resistance.
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G. If grounding system is found to be defective or not compliant, then it should be
retested to ensure compliance. Grounding system will be considered defective if it
does not pass tests and inspections.

H. Prepare test and inspection reports. Reports shall be submitted to the OWNER and
ENGINEER at time of substantial completion.

END OF SECTION
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SECTION 27 05 28

TELECOMMUNICATIONS PATHWAYS AND SPACES

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY

A. Section Includes:

1.

= N

5.

Telecommunications vertical and horizontal pathways.
Backboards and mounting elements.
Telecommunications equipment racks and cabinets.
Telecommunications service entrance pathways.

Grounding.

RELATED SECTIONS

06 61 00 — Rough Carpentry

07 81 13 — Penetration Firestopping

09 91 23 — Interior Painting

26 05 26 — Grounding and Bonding for Electrical Systems

26 05 33 — Raceway and Boxes for Electrical Systems

26 05 53 — Identification for Electrical Systems

27 13 00 — Communications Backbone Cabling

REFERENCES

A. Related Documents:

1.

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

B. ANSI/TIA - 568-D Telecommunications Pathways and Spaces, 2015.

C. ANSI/TIA - 568-D.0 Generic Telecommunications Cabling for Customer Premises,
2015.

D. ANSI/TIA - 568-D.1 Commercial Building Telecommunications Cabling Standard,
2015.
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1.4

1.5

STANDARD SPECIFICATIONS
ANSI/NECA/BICSI 568-2006 - Standard for Installing Commercial Building
Telecommunication Cabling.

ANSI/TIA - 942-A Telecommunications Infrastructure Standard for Data Centers,
2014.

. ANSI/TIA - 606-B Administration Standard for Telecommunications Infrastructure,

2012.

ANSI/TIA - 607-C Generic Telecommunications Bonding and Grounding (Earthing)
for Customer Premises, 2015.

NFPA 70 - National Electric Code, 2008, 2014, 2017.

SUBMITTALS

A. Product Data: For each type of product indicated. Include construction details,

material descriptions, dimensions of individual components and profiles, and finishes
for equipment racks and cabinets. Include rated capacities, operating characteristics,
electrical characteristics, and furnished specialties and accessories.

Shop Drawings: For communications equipment room fittings. Include plans,
elevations, sections, details, and attachments to other work.

1. Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each
field connection.

2. Equipment Racks and Cabinets: Include workspace requirements and access for
cable connections.

3. Grounding: Indicate location of grounding bus bar and its mounting detail
showing standoff insulators and wall mounting brackets.

. Qualification Data: For each qualified layout technician, installation supervisor, and

field inspector.

Seismic Qualification Certificates: For floor-mounted cabinets, accessories, and
components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual
test of assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and
locate and describe mounting and anchorage provisions. Base certification on
the maximum number of components capable of being mounted in each rack
type. Identify components on which certification is based.

3. Detailed description of equipment anchorage devices on which the certification is
based and their installation requirements.

QUALITY ASSURANCE
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1.6

1.7

1.8

A.

C.
D.

Installer Qualifications: Cabling Installer must have personnel certified by BICSI on
staff.

1. Layout Responsibility: Preparation of Shop Drawings shall be under the direct
supervision of an RCDD.

2. Installation Supervision: Installation shall be under the direct supervision of a
Registered Technician (BICSI), who shall be present at all times when Work of
this Section is performed at Project site.

3. Field Inspector: Currently registered by BICSI as an RCDD to perform the onsite
inspection.

4. CONTRACTOR must be certified prior to time of bid with the manufacturer, and
must be able to provide a complete system warranty for products installed by the
listed manufacturers.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Telecommunications Pathways and Spaces: Comply with ANSI/TIA/EIA-569-B.
Grounding: Comply with ANSI-J-STD-607-A.

ACCEPTANCE

A.

Not Applicable.

DEFINITIONS

A.

mm o o w

Basket Cable Tray: A fabricated structure consisting of wire mesh bottom and side
rails.

BICSI: Building Industry Consulting Service International.
EIA: Electronic Industries Alliance.

TIA: Telecommunications Industry Association.

ANSI: American National Standard Institute.

RCDD: Registered Communications Distribution Designer.

PERFORMANCE REQUIREMENTS

A.

Seismic Performance: Floor-mounted cabinets, racks and cable pathways shall
withstand the effects of earthquake motions determined according to SEI/ASCE 7,
(Zone 4).
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1. The term "withstand" means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified and the
unit will be fully operational after the seismic event.

1.9 PROJECT CONDITIONS

A. Environmental Limitations: Do not deliver or install equipment frames and cable trays
until spaces are enclosed and weathertight, wet work in spaces is complete and dry,
and associated construction work on the subfloor and raised floor supports is
substantially complete.

PART 2 - PRODUCTS
21 PATHWAYS
A. General Requirements: Comply with ANSI/TIA/EIA-569-B.

B. Cable Support (J-Hook): Cable installation that does not require basket cable tray
management but shall require support of cables with J-Hooks. J-Hook pathway
support will be spaced no more than 60 between supports.

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

a. Erico Caddy

b. B-Line
c. CTS

d. Stiffy

e. Panduit

2. 2. Cable Support Materials (J-Hook) shall meet or exceed the below
characteristics of construction and features.

a. Provide broad based support for cabling to aid in maintaining overall system
performance.

b. Be available in 50.8mm (2”) and 101.6mm (4”) options.
c. Come equipped with a cable retention clip.
d. Offers a full line of mounting accessories.

C. Cable Trays:

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

a. Cablofil Inc.
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D.

E.

b. Cooper B-Line, Inc.
c. WBT Wire Basket Tray.

2. Cable Tray Materials: Metal, suitable for indoors and protected against corrosion
by electroplated zinc galvanizing, complying with ASTM B 633, Type 1, not less
than 0.000472 inch (0.012 mm) thick.

a. Basket Cable Trays: Provide tray widths as noted - 4 - 24 inches - wide and
minimum 2 inch deep. Wire mesh spacing shall not exceed 2 by 4 inches.

Ladder Rack:

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

a. Chatsworth
b. RXL
2. Description:

a. Size: 1.5 inches high by 0.4 inches wide high tubular steel with 0.065 inch
wall thickness.

b. Stringers: 9 feet 11-1/2 inches long.

c. Cross Members: Welded in between stringers on 12 inch intervals/centers
beginning 5-3/4 inches with 10 cross members per ladder rack. Open space
of 10-1/2 inches between each cross member.

d. Finish and Color: Powder coat paint in black.
e. Provide cable tray widths as noted, 12” - 24” wide.

Conduit and Boxes: Comply with requirements in Section 26 05 33 "Raceway and
Boxes for Electrical Systems."

Conduit Sleeves: Comply with requirements in Section 26 05 33 "Raceway and
Boxes for Electrical Systems."

Conduit and Boxes (Wireless Access Points): Comply with requirements in Section
26 05 33 "Raceway and Boxes for Electrical Systems". Provide a 1” conduit and two
gang box, coordinated with the finished height of a hard lid ceiling for outlet
mounting, and extend the conduit to the nearest cable tray.

2.2 BACKBOARDS

A.

Backboards: Provide plywood, fire-retardant treated, 3/4 by 48 by 96 inches, on at
least two of the full non-door walls of each telecommunications room, or as noted.
Comply with requirements for plywood backing panels specified in Section 06 61 00
"Rough Carpentry."
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23 EQUIPMENT FRAMES 2 POST

A. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1.

Siemon RS1-07-S.

B. General Frame Requirements:

1.

4.
5.

Mounting Channels: 3 inches deep and punched on the front and rear flange with
the EIA-310-D Universal hole pattern.

UL and cUL Listed as a Communications Circuit Accessory, DUXR and DUXR7
category, file number 140851.

Size: 7 feet, 45U by 19 inch EIA in black.
Capacity; 1000 Ib.

lock.

24 CABLE MANAGEMENT

A. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1.
2.

Siemon VCM-10.
Siemon HCM-6-2U.

B. Cable Management for Equipment Frames:

1.

o o & W N

Shall consist of a metal backbone, with cable fingers that align with EIA rack
spacing.

Baked-polyester powder coat finish.

Fingers will be molded plastic, and shall provide integral bend radius control.
Vertical cable management panels shall have front channels, with covers.
Vertical cable management panels will be 100 wide to handle Category 6A cable.

Horizontal cable management panels shall have front channels with covers, and
shall be a minimum height of two rack units each.

Horizontal cable management panels will be high capacity, and capable of
managing Category 6A patch cords.

2.5 GROUNDING
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2.6

A.

Comply with requirements in Section 26 05 23"Grounding and Bonding for Electrical
Systems." for grounding conductors and connectors.

. Telecommunications Main Ground Bus Bar:

1. Connectors: Mechanical type, cast silicon bronze, solderless exothermic-type
wire terminals, and long-barrel, two-bolt connection to ground bus bar.

2. Ground Bus Bar: Copper, minimum 1/4 inch thick by 4 inches wide with 9/32inch
holes spaced 1-1/8 inches apart.

3. Stand-Off Insulators: Comply with UL 891 for use in switchboards, 600 V. Lexan
or PVC, impulse tested at 5000 V. C. Comply with ANSI-J-STD-607-A.

LABELING

A.

Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including
label stocks, laminating adhesives, and inks used by label printers.

CONTRACTOR shall coordinate final labeling scheme with OWNER for final
approval.

PART 3 - EXECUTION

31

3.2

ENTRANCE FACILITIES

A. Install underground pathways complying with recommendations in TIA/EIA-569-B,
"Entrance Facilities" Article.

INSTALLATION

A. Install underground entrance pathway complying with Section 26 05 33 "Raceway

and Boxes for Electrical Systems." Comply with NECA 1.

Comply with BICSI TDMM for layout and installation of communications equipment
rooms.

. Cable Trays: Provide overhead cable runway (basket tray) as noted. Comply with

NEMA VE 2 and TIA/EIA-569-B.
1. Cable tray should be installed per manufacturer's specifications.
2. Distance between supports shall not be more than 8 feet.

3. Cable tray must be supported by a trapeze support. Cable tray cannot be center
hung.

4. Provide seismic support as required by the manufacturer.

5. Cable tray cannot exceed a maximum of 40% fill ratio, and cable must not
exceed 75% of the total depth of the cable tray. If cable utilizes more than 75% of
the total depth the cable tray must be upsized appropriately.
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3.3

3.4

3.5

D.

Bundle, wrap, and train conductors and cables to terminal points without exceeding
manufacturer's limitations on bending radii. Install management bars and distribution
spools.

FIRESTOPPING

A.

B.

Comply with requirements in Section 07 81 13 "Penetration Firestopping." Comply
with TIA/EIA-569-B, "Firestopping."

Comply with BICSI TDMM, "Firestopping Systems" Article.

GROUNDING

A.

Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical
Protection" Chapter.

Comply with ANSI-J-STD-607-A.

Locate grounding bus bar to minimize the length of bonding conductors. Fasten to
wall allowing at least 2-inch (50-mm) clearance behind the grounding bus bar.
Connect grounding bus bar with a minimum No. 4 AWG grounding conductor from
grounding bus bar to suitable electrical building ground.

Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG
equipment grounding conductor.

1. Bond the shield of shielded cable to the grounding bus bar in communications
rooms and spaces.

2. Bond all racks, ladder rack, and cable tray to the grounding bus bar.

IDENTIFICATION

A.

Identify system components, wiring, and cabling complying with TIA/EIA-606-A.
Comply with requirements in Section 26 05 53 "Identification for Electrical Systems."

Comply with requirements in Section 09 91 23 "Interior Painting" for painting
backboards. For fire-resistant plywood, do not paint over manufacturer's label.

See Evaluations for discussion of TIA/EIA standard as it applies to this Section.

Paint and label colors for equipment identification shall comply with TIA/EIA-606-A
for Class 4 level of administration, including optional identification requirements of
this standard.

. Labels shall be preprinted or computer-printed type.

END OF SECTION
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UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

SECTION 27 05 49

HORIZONTAL DIRECTIONAL DRILLING FOR COMMUNICATIONS

PART 1 - GENERAL

1.1 SUMMARY

A.

Scope of Work:

1. The work specified in this section consists of furnishing and installing
communications conduit using the directional boring (horizontal directional
drilling, HDD) method of installation. This work shall include all services,
equipment, materials, and labor for the complete installation, testing, and site
restoration.

1.2 REFERENCES

A.

American Society of Testing and Materials (ASTM)

1. F1962: Standard Guide for Use of Maxi-Horizontal Directional Drilling for
Placement of Polyethylene Pipe or Conduit Under Obstacles, Including River
Crossings.

2. D2487: Standard Practice for Classification of Soils for Engineering Purposes
(Unified Soil Classification System).

ANSI/TIA-758: Customer-Owned Outside Plant Telecommunications Infrastructure
Standard.

Related Bid Items:

1. 2-4" Directional Drilled Ductbank (HDPE-SDR-11).

1.3 SUBMITTALS

A.

Prior to beginning of work, CONTRACTOR must submit a detailed work plan to the
UTA outlining the procedure and schedule to be used to execute the project. The
work plan should include a description of all equipment to be used, down-hole tools,
a list of personnel and their qualifications and experience (including back-up
personnel in the event that an individual is unavailable), list of sub-contractor(s),
schedule of work activity, and a safety plan.

Submit for approval a pre-construction bore-log depicting the plan and profile
(horizontal and vertical alignment) of the proposed bore path. The bore-log shall
show all utility crossings and existing structures.
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C. Record Drawings: Submit for UTA approval the as-built records within 5 days after
completing the pull back. The as-built records shall include a plan, profile (data every
25 linear feet of main, at a minimum), and all information recorded during the
progress of the work, including all subsurface anomalies identified by Ground
Penetrating Radar and vacuum excavation. The HDD contractor shall certify the
accuracy of all as-built record drawings.

1.4 QUALITY ASSURANCE

A. The requirements set forth in this specification specify a wide range of procedural
precautions necessary to ensure that the very basic, essential aspects of a
directional bore installation are adequately controlled. Strict adherence shall be
required under specifically covered conditions outlined in this specification.
Adherence to the specifications contained herein, or the UTA’s approval of any
aspect of any directional bore operation covered by this specification, shall in no way
relieve the CONTRACTOR of their ultimate responsibility for the satisfactory
completion of the work authorized under this Contract.

15 ACCEPTANCE
A. Not Applicable.

1.6 PERSONNEL QUALIFICATIONS CERTIFICATION
A. Directional Boring:

1. All personnel shall be fully trained in their respective duties as part of the
directional drilling crew and in safety. (Each person must have been fully trained
for over 1,000 hours on all facets of directional drilling, including, but not limited
to machine operations, mud mixing, locating, and material fusion.) A responsible
representative who is thoroughly familiar with the equipment and type of work to
be performed must be in direct charge of and control of the operation at all times.
In all cases the CONTRACTOR supervisor must be continually present at the job
site during the actual directional bore operation. The CONTRACTOR shall have
a sufficient number of competent workers on the job at all times to ensure the
directional bore is made in a timely and satisfactorily manner.

B. HDPE Joining (Heat Fusion):

1. Joints between HDPE conduit cannot be made via fusion but by connecting the
conduits together and splicing the insulation resistance to each other. The
CONTRACTOR shall order sizes and lengths as required to pull the correct
length of SDR-11.

1.7 ENVIRONMENTAL PROTECTION
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A. The CONTRACTOR shall place silt fence between all boring operations and any
drainage, wetland, waterway or other area designated for such protection by
Contract Documents, state, federal and local regulations. Additional environmental
protection necessary to contain any hydraulic or boring fluid spills shall be put in
place, including berms, liners, turbidity curtains and other measures. The
CONTRACTOR shall adhere to all applicable environmental regulations. Fuel or oil
may not be stored in bulk containers within 200 feet of any waterbody, wetland or
runway.

1.8 SAFETY

A. The CONTRACTOR shall adhere to all applicable state, federal and local safety
regulations and all operations shall be conducted in a safe manner.

PART 2 - MATERIALS
2.1 SMOOTHWALL HDPE CONDUIT

A. Conduit: Conduit shall be manufactured to NEMA TC-7 requirements. SCH 80 4 inch
Diameter Smoothwall HDPE by AD Technologies or OWNER approved equal.

1. Minimum Wall: 0.409 inches
2. Wall Tolerance: +/- 0.049 inches
3. Average ID: 3.633 inches
4. Weight (Ib/ft): 2.291
B. Joints: Unless otherwise specified, provide continuous runs between manholes.
C. Conduit Markings: Per manufacturer’s recommendations.
2.2 GENERAL BORING EQUIPMENT

A. The directional boring equipment shall consist of a directional boring rig of sufficient
capacity to perform the bore and pullback the pipe, a drilling fluid mixing, delivery
and recovery system of sufficient capacity to complete the drill, a drilling fluid
recycling system to remove solids from the drilling fluid so that the fluid can be re-
used, a guidance system to accurately guide boring operations, a vacuum truck of
sufficient capacity to handle the drilling fluid volume, trained and competent
personnel to operate the system. All equipment shall be in good, safety operating
condition with sufficient supplies, materials and spare parts on hand to maintain the
system in good working order for the duration of the project.

2.3 DRILLING SYSTEM
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24

25

STANDARD SPECIFICATIONS

A. Dirilling Rig: The directional boring machine shall consist of a power system to rotate,

B.

push and pull hollow pipe into the ground at a variable angle while delivering a
pressurized fluid mixture to a guidable drill (bore) head. The machine shall be
anchored to the ground to withstand the pulling, pushing and rotating pressure
required to complete the crossing. The hydraulic power system shall be self-
contained with sufficient pressure and volume to power boring operations. Hydraulic
system shall be free of leaks. Rig shall have a system to monitor and record
maximum pull-back pressure during pull-back operations. The rig shall be grounded
during boring and pull-back operations. Sufficient spares shall be kept on hand for
any breakdowns which can be reasonably anticipated.

The bore head shall be steerable by changing its rotation and shall provide the
necessary cutting surfaces and boring fluid jets.

Mud Motors (if required) shall be of adequate power to turn the required boring tools.

Drill pipe shall be constructed of high quality 4130 seamless tubing, grade D or
better.

GUIDANCE SYSTEM

A. A Magnetic Guidance System (MGS) or proven gyroscopic system shall be used to

provide a continuous and accurate determination of the location of the drill head
during the drilling operation. The guide shall be capable of tracking at all the depths
up to 80 feet and in any soil condition, including hard rock. It shall enable the driller
to guide the drill head by providing immediate information on the tool face, azimuth
(horizontal direction), and inclination (vertical direction). The guidance system shall
be accurate to +/- 2 percent of the vertical depth of the borehole at sensing position
at depths up to 100 feet and accurate within 5 feet horizontally.

The guidance system shall be of a proven type and shall be set up and operated by
personnel trained and experienced with the system. The operator shall be aware of
any magnetic anomalies and shall consider such influences in the operation of the
guidance system if using a magnetic system.

Bore Tracking/Monitoring: At all times during the pilot bore the CONTRACTOR shall
provide and maintain a bore tracking system that is capable of accurately locating
the position of the drill head in the X, y, and z axis. The CONTRACTOR shall record
these data at least once per drill pipe length of every 25 feet, whichever is more
frequent.

. Surface Grid Tracking System: The CONTRACTOR shall monitor and record X, v,

and z coordinates relative to an established surface survey benchmark. The data
shall be continuously monitored and recorded at least once per drill pipe length or
every 25 feet, whichever is more frequent.

Drilling Fluid Pressure/Flow Rates: Drilling fluid pressures and flow rates shall be
continuously monitored and recorded by the CONTRACTOR. The pressures shall
be monitored at the pump. These measurements shall be made during pilot bore
drilling, reaming, and pullback operations.

DRILLING FLUID SYSTEM
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2.6

A.

STANDARD SPECIFICATIONS

Mixing System: A self-contained, closed, boring fluid mixing system shall be of
sufficient size to mix and deliver boring fluid composed of bentonite clay, potable
water and appropriate additives. The mixing system shall continually agitate the
boring fluid during boring operations.

. Drilling Fluids: Drilling fluids shall be composed of clean water and an appropriate

additive. Water shall be from a clean source with a pH of 6.0. Water of a lower pH
or with excessive calcium shall be treated with the appropriate amount of sodium
carbonate or equal. The water and additives shall be mixed thoroughly and be
absent of any clumps or clods. No hazardous additives may be used.

Delivery System: The delivery system shall have filters in-line to prevent solids from
being pumped into the drill pipe. Connections between the pump and drill pipe shall
be relatively leak-free. Used boring fluid and boring fluid spilled during boring
operations shall be contained and properly disposed of. A berm, minimum of 12 inch
high, shall be maintained around boring equipment, boring fluid mixing system, entry
and exit pits and boring fluid recycling system (if used) to prevent spills into the
surrounding environment. Pumps and/or vacuum truck(s) of sufficient size shall be
in place to convey excess boring fluid from containment areas to storage facilities.

. Drilling Fluid Recovery System: The drilling fluid recycling system shall separate

sand, dirt, and other solids from the drilling fluid to render the drilling fluid re-usable.
Spoils separate from drilling fluid will be stockpiled for later use or disposal.

Control of Drilling Fluids: The CONTRACTOR shall control operational pressures,
drilling mud weights, drilling speeds, and any other operational factors required to
avoid hydro-fracture fluid losses to formations, and control drilling fluid spillage. This
includes any spillage or returns at entry and exit locations or any intermediate point.
All inadvertent returns or spills shall be promptly contained and cleaned up in
accordance with UTA procedures. The CONTRACTOR shall maintain on-site mobile
spoil removal equipment during all drilling, pre-reaming, reaming and pullback
operations and shall be capable of quickly removing spoils.

OTHER EQUIPMENT

A.

Pipe Rollers, if required, shall be of sufficient size to fully support the weight of the
pipe while being hydro tested during the pull-back operations. A sufficient number of
rollers shall be used to prevent excess sagging of the pipe.

. Hydraulic or pneumatic pipe rammers may only be used if necessary and with UTA

approval.

Other devices or utility placement systems for providing horizontal thrust other than
those previously defined in the preceding sections shall not be used unless approved
by the UTA prior to commencement of the work. Consideration for approval will be
made on an individual basis for each specified location. The proposed device or
system will be evaluated prior to approval or rejection on its potential ability to
complete the utility placement satisfactorily without undue stoppage and to maintain
line and grade within the tolerances prescribed by the particular conditions of the
project.

PART 3 - EXECUTION
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3.1 DRILLING PROCEDURE

A. Bore Path Survey:

1.

Entire drill path shall be accurately surveyed with entry and exit stakes placed in
the appropriate locations within areas indicated on drawings. If CONTRACTOR
is using a magnetic guidance system, drill path will be surveyed for any surface
geo-magnetic variations or anomalies.

B. Guidance System:

1.

The CONTRACTOR shall provide and maintain instrumentation necessary to
accurately locate the pilot hole (both horizontal and vertical displacements),
measure pilot string torsional and axial and measure drilling fluid discharge rate
and pressure. The UTA shall have access to these metrics at all times during
operation.

C. Pilot Hole:

1.

The pilot hole shall be drilled along the path shown on the plans and profile
drawings or as directed by the UTA in the field. Unless approved otherwise, the
pilot hole tolerances shall be as shown on the plans.

D. Pull Back:

1.

After successfully reaming bore hole to the required diameter, CONTRACTOR
will pull the conduit through the bore hole. In front of the pipe will be a swivel.
Once pull-back operations have commenced, operations must continue without
interruption until conduit is completely pulled into bore hole. During pull-back
operations the CONTRACTOR will not apply more than the maximum safe pipe
pull (tensile) strength at any time.

Torsional stress shall be minimized by using a swivel to connect a pull section to
the reaming assembly.

The pullback section of the pipeline shall be supported during pullback
operations so that it moves freely, and the pipe is not damaged.

External pressure shall be minimized during installation of the pullback section in
the reamed hole. Damaged pipe resulting from external pressure shall be
replaced at no cost to the UTA.

Buoyancy maodification shall be at the discretion of the CONTRACTOR and shall
be approved by the UTA. The CONTRACTOR shall be responsible for any
damage to the pull section resulting from such modifications.

In the event the conduit becomes stuck, the CONTRACTOR will cease pulling
operations to allow any potential hydro-lock to subside and will commence pulling
operations. If conduit remains stuck, the CONTRACTOR will notify the UTA and
discuss options to proceed.

3.2 PIPE ASSEMBLY
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3.3

3.4

3.5

A. Conduit shall be installed together in one length, if space permits. Pipe may be
placed on pipe rollers before pulling into bore hole to minimize damage to the
conduit.

B. Cuts or gouges that reduce the wall thickness by more than 10 percent is not
acceptable and must be discarded.

POST INSTALLATION

A. Inspect conduits for integrity and proper installation.

B. Perform as-built survey to document the installed conduit location and depth.

C. Restore the site to its original condition, including any landscaping or surface repairs.
TESTING

A. Conduct pressure testing or mandrel testing on installed conduits to verify integrity.
B. Document and submit test results for approval.

C. Proof all conduit before installation of cabling and detectable 1200-pound mule tape
in any conduit that does not require the installation of innerduct or microduct.

1. Use a mandrel at least 80 percent of the conduit diameter, at least twice as long
as the conduit diameter, and composed of rigid material.

2. Schedule proofing with the ENGINEER at least 5 working days in advance of
performing the work.

DOCUMENTATION

A. Provide detailed documentation of the HDD process, including bore path logs,
material certifications, and test results.

B. Submit as-built drawings showing the final location and depth of installed conduits.

END OF SECTION
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STANDARD SPECIFICATIONS

SECTION 27 13 00

COMMUNICATIONS BACKBONE CABLING

PART 1 - GENERAL

1.1

1.2

SUMMARY

A. Section Includes:

1.
2.
3.
4.

5.

Pathways.

Category 3 UTP backbone cable.

8.3/125 9/125 micron, SMFO cable.

Cable connecting hardware, termination panels, and cross-connects.

Cabling identification products.

B. Related Sections:

1.

Division 27 Section 27 15 00 "Communications Horizontal Cabling" for voice and
data cabling associated with system panels and devices.

REFERENCES

A. Related Documents:

1.

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections,
apply to this Section.

B. TIA/EIA Standards:

1.
2.
3.

4.

TIA/EIA-568-C.1
TIA/EIA-568-C.2
TIA/EIA-569-B

TIA-598-C

C. ANSI Standards:

1.

J-STD-607-A

D. ICEA Standards:

1.

S-84-608-2007

E. NEMA Standards:

1.

NEMA VE 2
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1.3 SUBMITTALS

A. Product Data: For each type of product indicated.

1.

For all cable, include the following installation data for each type used:
a. Nominal OD.
b. Minimum bending radius.

c. Maximum pulling tension.

B. Shop Drawings:

1.

System Labeling Schedules: Electronic copy of labeling schedules, in software
and format selected by OWNER.

System Labeling Schedules: Electronic copy of labeling schedules that are part
of the cabling and asset identification system of the software.

Cabling administration drawings and printouts.

Wiring diagrams to show typical wiring schematics including the following:
a. Cross-connects.

b. Patch panels.

c. Patch cords.

Cross-connects and patch panels. Detail mounting assemblies and show
elevations and physical relationship between the installed components.

Cable tray layout, showing cable tray route to scale, with relationship between
the tray and adjacent structural, electrical, and mechanical elements. Include the
following:

a. Vertical and horizontal offsets and transitions.
b. Clearances for access above and to side of cable trays.

c. Vertical elevation of cable trays above the floor or bottom of ceiling
structure.

d. Load calculations to show dead and live loads as not exceeding
manufacturer's rating for tray and its support elements.

C. Qualification Data: For all qualified layout technicians, installation supervisors,
and field inspectors.

D. Source quality-control reports.

E. Field quality-control reports.
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F. Maintenance Data: For splices and connectors to include in maintenance manuals.

G. Manuals:
1. Design
2. Equipment
3. Operators

H. Maintenance Software and Firmware Operational Documentation:

1.

2.

3.

4.

Software operating and upgrade manuals.

Program Software Backup: On magnetic media or compact disk, complete with
data files.

Device address list.

Printout of software application and graphic screens.

1.4 QUALITY ASSURANCE

A. CONTRACTOR shall provide upon completion a system warranty from the
manufacturer to guarantee installation of end-to-end high performance cabling
systems that meet all application requirements associated with the Category of
cabling installed. The system warranty shall include all copper and fiber cable and
connectivity components. The system warranty shall be for a period of at least 20
years.

B. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on
staff.

1. Layout Responsibility: Preparation of Shop Drawings, Cabling Administration

Drawings, and field-testing program development by a RCDD.

Installation Supervision: Installation shall be under the direct supervision of a
Registered Technician by BICSI, who shall be present at all times when work of
this Section is performed at Project site.

Testing Supervisor: Currently certified by BICSI as an RCDD to supervise on-
site testing.

CONTRACTOR must be a Siemon certified installer company prior to time of bid
with the manufacturer and must be able to provide a complete system warranty
for the products installed.

C. Testing Agency Qualifications:

1. Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD to

supervise on-site testing.
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D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

E. Telecommunications Pathways and Spaces: Comply with TIA/EIA-569-B.
F. Grounding: Comply with ANSI-J-STD-607-A.
1.5 ACCEPTANCE
A. Not Applicable.
1.6 DEFINITIONS
A. BICSI: Building Industry Consulting Service International.

B. Cross-Connect: A facility enabling the termination of cable elements and
their interconnection or cross-connection.

EMI: Electromagnetic interference.

IDC: Insulation displacement connector.

m O O

LAN: Local area network.
RCDD: Registered Communications Distribution Designer.

UTP: Unshielded twisted pair.

T o m

NRTL: Nationally Recognized Testing Laboratories.

OSP: Outside Plant.
J. SMFO: Single Mode Fiber Optic.

K. ICEA: Insulated Cable Engineers Association.

r

ANSI: American national Standards Institute.

TIA: Telecommunications Industry Association.

EIA: Electronics Industries Alliance.

NFPA: The National Fire Protection Association.
OFNR: Optical fiber Nonconductive Riser.

NEMA: National Electrical manufacturers Association.
NECA: National Electrical Contractors Association.

ITSIMM: Information Technology Systems Installation Methods Manual.

4 »n O v 0 z £

TDMM: Telecommunications Distribution Methods Manual.
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1.7

1.8

1.9

1.10

u.

V.

CMR: Communications Multipurpose Cable, Riser.

CMP: Communication Multipurpose Cable, Plenum.

BACKBONE CABLING DESCRIPTION

A.

Backbone cabling system shall provide interconnections between
communications equipment rooms, main terminal space, and entrance facilities
in the telecommunications cabling system structure. Cabling system consists of
backbone cables, intermediate and main cross-connects, mechanical
terminations, and patch cords or jumpers used for backbone-to-backbone cross-
connection.

Backbone cabling cross-connects shall be located in termination rooms (telecom)
and at entrance facilities. Bridged taps and splitters shall not be used as part of
backbone cabling.

Where indicated a copper backbone cabling distribution system shall be provided
as depicted on the contract drawings.

BACKBONE OPTICAL FIBER CABLING DESCRIPTION

A.

Where indicated a fiber optic cabling distribution system shall be provided as part
of an overall campus-wide structured cabling system. The system shall be
installed as depicted on the contract drawings.

PERFORMANCE REQUIREMENTS

A.

General Performance: Backbone cabling system shall comply with
transmission standards in TIA/EIA-568-C.1, when tested according to test
procedures of this standard.

DELIVERY, STORAGE, AND HANDLING

A.

B.

Test cables upon receipt at Project site.

1. Test optical fiber cable to determine the continuity of the strand end to end. Use
optical loss test set.

2. Test optical fiber cable while on reels. Use an optical time domain reflectometer
to verify the cable length and locate cable defects, splices, and connector,
including the loss value of each. Retain test data and include the record in
maintenance data.

3. Test each pair of UTP cable for open and short circuits.
Copper Cabling.

1. Preparation for delivery: The copper cable shall be shipped on reels in lengths as
specified with a minimum overage of ten (10) percent.

a. The cable shall be wound on the reel so that unwinding can be done without
kinking the cable.
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b. Two (2) meters of cable at both ends of the cable shall be accessible for
testing.

c. Marking: Each reel shall have a permanent label attached showing length,
cable identification number, cable size, cable type, and date of manufacture.
Labels shall be water-resistant and the writing on the labels shall be indelible.

2. Storage: The cable shall have a minimum storage temperature range of minus 40
degrees Celsius to plus 70 degrees Celsius.

3. Copper materials shall be delivered in original packages with labels intact and
identification clearly marked. Materials damaged prior to final installation
acceptance shall be replaced at no extra cost to the UTA.

C. Test fiber optical cables upon receipt at project site.

1. Test optical fiber cable to determine the continuity of the strand end to end. Use
optical loss test set.

2. Test optical fiber cable while on reels. Use an optical time domain reflectometer
to verify the cable length and locate cable defects, splices, and connector,
including the loss value of each. Retain test data and include the record in
maintenance data.

3. The completed cable shall be packaged for shipment on anon-returnable wooden
reels. Required cable lengths shall be stated in the purchase order.

4. The top and bottom ends of the cable shall be available for testing.
5. Both ends of the cable shall be sealed to prevent the ingress of moisture.

6. Each reel shall have a weather resistant tag attached identifying the reel and
cable.

7. The reel tag shall include the following information:
a. Cable Number
b. Shipped Cable Length in Meters
c. Product Number
d. Date Cable was Tested
e. Cable Length Markings
f. Gross Weight
g. Job Order Number
h. Customer Order Number

i. Order Number
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J-

Item Number

8. The reel (one flange) marking shall include:

a.
b.
c.

d.

Country of Origin (e.g., USA)
An arrow indicating power direction of roll when handling
Forklift-handling illustration

‘DO NOT SHIP REEL ON SIDE” or “DO NOT LAY REEL ON ITS SIDE”

9. Each cable shall be accompanied by a cable data sheet. This data sheet shall be
submitted to the Airport as part of the final documentation. This cable data sheet
shall include the following information:

a.

b.

m.

n.

Cable Number

Factory Order Number

Alternate Customer

Customer Purchase Order Number
Mark for Information

Maximum Billable Length
Measured Attenuation of Each Fiber (for lengths > 1000 m)
Product Number

Customer Name

Customer Cable Number

Alternate Code

Ordered Length

Actual Shipped Length

Bandwidth Specification (where applicable)

1.11 PROJECT CONDITIONS

A. Environmental Limitations: Do not deliver or install cables and connecting materials
until wet work in spaces is complete and dry, and temporary HVAC system is
operating and maintaining ambient temperature and humidity conditions at
occupancy levels during the remainder of the construction period.
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Underground duct banks and Manholes: Outdoor duct banks and manholes may
contain liquid. Depths vary seasonally and with recent precipitation. Liquid depths
may vary from approximately 2 to 10 feet. CONTRACTOR shall be required to
dewater duct banks and manholes.

CONTRACTOR shall be required to comply with all applicable safety regulations.
CONTRACTOR shall be required to comply with all Airport Badging requirements.

The CONTRACTOR shall be responsible for determining actual existing site
conditions.

1.12 COORDINATION

A.

Coordinate layout and installation of telecommunications pathways and cabling with
OWNER's telecommunications and LAN equipment and service suppliers.

PART 2 - PRODUCTS

2.1 PATHWAYS

A.

B.

General Requirements: Comply with TIA/EIA-569-B.

Cable Support: NRTL labeled for support of Category 6A cabling, designed to
prevent degradation of cable performance and pinch points that could damage cable.

1. Support brackets with cable tie slots for fastening cable ties to brackets.
2. Lacing bars, spools, J-hooks, and D-rings.

3. Straps and other devices.

Cable Trays:

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

a. Cablofil Inc.
b. Cooper B-Line, Inc.
c. WBT Wire Basket Tray

2. Cable Tray Materials: Metal, suitable for indoors and protected against corrosion
by electroplated zinc galvanizing, complying with ASTM B 633, Type 1, not less
than 0.000472 inch (0.012 mm) thick.

a. Basket Cable Trays: Provide tray widths as noted 4 24 inches - wide and
minimum 2 inch deep. Wire mesh spacing shall not exceed 2 by 4 inches.

Ladder Rack:
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1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

a.

Chatsworth

Description:

a.

d.

e.

Size: 1.5 inches high by 0.4 inches wide high tubular steel with 0.065-inch
wall thickness.

Stringers: 9 feet 11-1/2 inches long.

Cross Members: Welded in between stringers on 12-inch intervals/centers
beginning 5-3/4 inches with 10 cross members per ladder rack. Open space
of 10-1/2 inches between each cross member.

Finish and Color: Powder coat paint in black.

Provide cable tray widths as noted 127, 24” wide.

E. Conduit and Boxes: Comply with requirements in Division 26 Section 26 05 33
"Raceway and Boxes for Electrical Systems." Flexible metal conduit shall not be
used. A minimum 1-inch conduit shall be provided.

1. Outlet boxes shall be two gang, 4 11/16” square x 2.5” deep, with a 5/8” single
gang mud ring.

2.2 BACKBOARDS

A. Backboards: Plywood, fire-retardant treated, 3/4 by 48 by 96 inches. Comply with
requirements in Division 06 Section 06 61 00 "Rough Carpentry" for plywood backing

panels.

2.3 UTP CABLE OSP

A. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1. General Cable

2. Superior Essex

B. Description: 50 pair, 100-ohm, multipair UTP (quantity as noted), formed into 25-pair
binder groups covered with a CMR or CMP jacket.

1.

2.

Comply with ICEA S-84-608-2007.

Comply with TIA/EIA-568-C.1 for performance specifications.

Comply with TIA/EIA-568-C.2, Category 3.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complying with UL 444 and NFPA 70 for the following types:
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UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

C.

Communications: Type OSP, polyethylene (PE)89, complying with NFPA 262.

2.4 UTP CABLE RISER

A.

C.

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1. General Cable
2. Superior Essex

Description: 25 pair, 100-ohm, multipair UTP (quantity as noted), formed into 25-pair
binder groups covered with a Communications Multipurpose Cable, Riser (CMR) or
Communications Multipurpose Cable, Plenum (CMP) jacket.

1. Comply with ICEA S-84-608-2007.
2. Comply with TIA/EIA-568-C.1 for performance specifications.
3. Comply with TIA/EIA-568-C.2, Category 3.

4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complying with UL 444 and NFPA 70 for the following types:

Communications: Type CMR or CMP, complying with NFPA 262.

2.5 UTP CABLE HARDWARE

A.

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1. Siemon

General Requirements for Cable Connecting Hardware: Comply with TIA/EIA-568-
C.2, IDC type, with modules designed for punch-down caps or tools. Cables shall be
terminated with connecting hardware of the same category or higher.

Riser Patch Panel: Provide Cat 5e, 24 port patch panels for backbone copper cable.
1. Number of Terminals per Field: One pair for each 8p8c connector.

Jacks and Jack Assemblies: Eight-position modular RJ45 receptacle units with
integral IDC-type terminals.

2.6 BUILDING ENTRANCE PROTECTION

A. Voice Backbone Copper Building Entrance Terminals (BETs): Complete with

B.

lockable covers and plug-in protector modules for each pair terminated on the
chassis. Gas- tube protector modules shall provide 350V over-voltage and sneak
current protection. BEPs and protectors shall be manufactured by the following
manufacturers:

Manufacturers:
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UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

1. Circa Enterprises
2. Orequal
a. 1880ECAL Series
1) 26-pair to 50-pair to be terminated: 1880ECA1-50GT2
b. Protectors shall be:

1) 4B1E (PTC)

2.7 OPTICAL FIBER CABLE RISER

A.

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1. Corning
2. Approved Equal

Description: Single mode fiber optic cable, (24) strand fiber, interlocking armored,
tight buffer.

1. Comply with ICEA S-83-596 for mechanical properties.
2. Comply with TIA/EIA-568-C.3 for performance specifications.

3. Listed and labeled by an NRTL acceptable to authorities having jurisdiction
as complying with UL 444, UL 1651, and NFPA 70 for the following types:

a. Riser Rated, Nonconductive: Type OFNR, complying with NFPA 262.
Description: Single mode fiber optic cable, (48) strand fiber, loose tube.
1. Comply with ICEA S-83-596 for mechanical properties.
2. Comply with TIA/EIA-568-C.3 for performance specifications.

3. Listed and labeled by an NRTL acceptable to authorities having jurisdiction
as complying with UL 444, UL 1651, and NFPA 70 for the following types:

a. Riser Rated, Nonconductive: Type OFNR, complying with NFPA 262.

2.8 OPTICAL FIBER CABLE HARDWARE

A.

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1. Corning

General Fiber Specifications.
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UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

7.

All fiber optic cable will meet or exceed the attenuation specification of the TIA-
568-C.3 Table 1 for the relevant optical fiber type.

Each optical fiber shall be sufficiently free of surface imperfections and inclusions
to meet the optical, mechanical, and environmental requirements of this
specification.

Each optical fiber shall consist of a doped silica core surrounded by a concentric
glass cladding. The fiber shall be a matched clad design.

Each optical fiber shall be proof tested by the fiber manufacturer at a minimum of
100 kpsi (0.7 GN/m2).

The fiber shall be coated with a dual layer acrylate protective coating. The
coating shall be in physical contact with the cladding surface.

The attenuation specification shall be a maximum value for each cabled fiber at
23 £ 5 °C on the original shipping reel.

All fibers in the cable must be usable and meet required specifications.

C. Fiber Optic Cable Specification, Loose Tube Design for Outdoor Installation.

1.

2.

General Considerations

a. The cable shall meet all requirements stated in this specification. The cable
shall be an accepted product of the United States Department of Agriculture
Rural Utilities Service (RUS) 7 CFR 1755.900 and meet the requirements of
ANSV/ICEA Standard for Fiber Optic Outside Plant Communications Cable,
ANSI/ICEA S-87-640-2006.

Fiber Characteristics

a. See Multi-mode and single-mode fiber specifications above, fibers must be
manufactured using the Outside Vapor Deposition (OVD) method.

D. Specifications for Outdoor Cable Construction

1.

Optical fibers shall be placed inside a loose buffer tube. The nominal outer
diameter of the buffer tube shall be 3.0 mm.

Each buffer tube shall contain up to 12 fibers.
The fibers shall not adhere to the inside of the buffer tube.

Each fiber shall be distinguishable by means of color-coding in accordance with
TIA-598-C, "Optical Fiber Cable Color Coding."

The fibers shall be colored with ultraviolet (UV) curable inks.

Buffer tubes containing fibers shall be color-coded with distinct and recognizable
colors in accordance with TIA-598-C, "Optical Fiber Cable Color Coding."
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UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

10.

11.

12.

13.

14.

15.

16.

Buffer tube-colored stripes shall be inlaid in the tube by means of co-extrusion
when required. The nominal stripe width shall be 1 mm.

For cables containing more than 12 buffer tubes, standard colors are used for
tubes 1 through 12 and stripes are used to denote tubes 13 through 24. The
color sequence applies to tubes containing fibers only and shall begin with the
first tube. If fillers are required, they shall be placed in the inner layer of the
cable. The tube color sequence shall start from the inside layer and progress
outward.

In buffer tubes containing multiple fibers, the colors shall be stable across the
specified storage and operating temperature range and not subject to fading or
smearing onto each other or into the gel filling material. Colors shall not cause
fibers to stick together.

The buffer tubes shall be resistant to external forces and shall meet the buffer
tube cold bend and shrink back requirements of 7 CFR 1755.900.

Fillers may be included in the cable core to lend symmetry to the cable cross-
section where needed. Fillers shall be placed so that they do not interrupt the
consecutive positioning of the buffer tubes. In dual layer cables, any fillers shall
be placed in the inner layer. Fillers shall be nominally 3.0 mm in outer diameter.

The central member shall consist of a dielectric, glass reinforced plastic (GRP)
rod (optional steel central member). The purpose of the central member is to
provide tensile strength and prevent buckling. The central member shall be over
coated with a thermoplastic when required to achieve dimensional sizing to
accommodate buffer tubesffillers.

Each buffer tube shall contain a water-swellable yarn for water-blocking
protection. The water-swellable yarn shall be non-nutritive to fungus, electrically
non-conductive, and homogeneous. It shall also be free from dirt or foreign
matter. This yarn will preclude the need for other water-blocking material; the
buffer-tube shall be gel-free.

Buffer tubes shall be stranded around the dielectric central member using the
reverse oscillation, or "S-Z", stranding process. Water swellable yarn(s) shall be
applied longitudinally along the central member during stranding.

Two polyester yarn binders shall be applied contrahelically with sufficient tension
to secure each buffer tube layer to the dielectric central member without crushing
the buffer tubes. The binders shall be nhon-hygroscopic, non-wicking, and
dielectric with low shrinkage.

For single layer cables, a water swellable tape shall be applied longitudinally
around the outside of the stranded tubes/fillers. The water swellable tape shall be
non-nutritive to fungus, electrically non-conductive, and homogenous. It shall
also be free from dirt and foreign matter.
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UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

17.

18.

19.

20.
21.

For dual layer cables, a second (outer) layer of buffer tubes shall be stranded
over the original core to form a two-layer core. A water swellable tape shall be
applied longitudinally over both the inner and outer layer. The water swellable
tape shall be non-nutritive to fungus, electrically non-conductive, and
homogenous. It shall also be free from dirt and foreign matter.

Non-armored cables shall contain at least one ripcord under the sheath for easy
sheath removal. Armored cables shall contain at least one ripcord under the
inner sheath and at least one ripcord under the steel armor for easy sheath
removal.

Tensile strength shall be provided by the central member, and additional
dielectric yarns as required.

The dielectric yarns shall be helically stranded evenly around the cable core.

Non-armored cables shall be sheathed with medium density polyethylene
(MDPE). The minimum nominal jacket thickness shall be 1.4 mm. Jacketing
material shall be applied directly over the tensile strength members (as required)
and water swellable tape. The polyethylene shall contain carbon black to provide
ultraviolet light protection and shall not promote the growth of fungus.

See Figure 1.

PE Sheath
Ripcord

— Dielectric Strength
Member

Water-Swellable Tape
Buffer Tube
Fibers

Water-Swellable Yarn

Central Member
Figure 1
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UTAH TRANSIT AUTHORITY STANDARD SPECIFICATIONS

22. Armored cables shall have an inner sheath of MDPE. The minimum nominal

23.

24.
25.

26.

jacket thickness of the inner sheath shall be 1.0 mm. The inner jacket shall be
applied directly over the tensile strength members (as required) and water
swellable tape. A water swellable tape shall be applied longitudinally around the
outside of the inner jacket. The armor shall be a corrugated steel tape, plastic-
coated on both sides for corrosion resistance, and shall be applied around the
outside of the water blocking tape with an overlapping seam with the
corrugations in register. The outer jacket shall be applied over the corrugated
steel tape armor. The outer jacket shall be a MDPE with a minimum nominal
jacket thickness of 1.4 mm. The polyethylene shall contain carbon black to
provide ultraviolet light protection and shall not promote the growth of fungus.
See Figure 2.

— PE Sheath

__— Corrugated S