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TECHNICAL SPECIFICATIONS DENVER INTERNATIONAL AIRPORT
02 EXISTING CONDITIONS DEN TECH SPECS 2016
024116 CONTRACT NO.00000
STRUCTURE DEMOLITION

SECTION 024116 - STRUCTURE DEMOLITION
PART 1 - GENERAL

11 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

1. Demolition and removal of buildings and structures[ and site improvements].

2.  Demolition and removal of site improvements adjacent to a building or structure
to be demolished.

3.  [Abandoning in-place] [Removing] below-grade construction.

4.  Disconnecting, capping or sealing, and [abandoning in-place] [removing] site
utilities.

5.  Salvaging items for reuse by Owner.

B. Related Sections:

1.  Section 011000 "Summary" for use of the premises and phasing requirements.

2.  Section 013233 ""Photographic Documentation” for preconstruction photographs
taken before building demolition.

3.  Section 024119 "Selective Demolition" for partial demolition of buildings,
structures, and site improvements.

4.  Section 311000 "Site Clearing" for site clearing and removal of above- and
below-grade site improvements not part of building demolition.

5.  Section 330500 "Common Work Results for Utilities" for shutting off,
disconnecting, removing, and sealing or capping utilities.

C. Alternates: Refer to Division 01 Section 012300 "Alternates” for description of Work in
this Section affected by Alternates.
1.3 DEFINITIONS

A. Remove: Detach items from existing construction and legally dispose of them off-site
unless indicated to be removed and salvaged.

B. Remove and Salvage: Carefully detach from existing construction, in a manner to
prevent damage, and deliver to Owner[ ready for reuse]. Include fasteners or
brackets needed for reattachment elsewhere.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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C.

1.4

15

Existing to Remain: Existing items of construction that are not to be removed and that
are not otherwise indicated to be removed, removed and salvaged, or recycled.

MATERIALS OWNERSHIP
Unless otherwise indicated, demolition waste becomes property of Contractor.

Historic items, relics, antiques, and similar objects including, but not limited to,
cornerstones and their contents, commemorative plaques and tablets, and other items
of interest or value to Owner that may be uncovered during demolition remain the
property of Owner.

1. Carefully salvage in a manner to prevent damage and promptly return to Owner.

Coordinate with Owner's [archaeologist] [historical adviser], who will establish
special procedures for removal and salvage.

INFORMATIONAL SUBMITTALS

Qualification Data: For qualified refrigerant [demolition firm] [professional engineer]
[recovery technician].

Proposed [Protection] [Environmental-Protection] [Dust-Control] [and]
[Noise-Control] Measures: Submit informational report, including Drawings, that
indicates the measures proposed for protecting individuals and property][, for
environmental protection] [, for dust control] [and] [, for noise control]. Indicate
proposed locations and construction of barriers.

1. Adjacent Buildings: Detail special measures proposed to protect adjacent
buildings to remain[ including means of egress from those buildings].

Schedule of Building Demolition Activities: Indicate the following:

1. Detailed sequence of demolition work, with starting and ending dates for each
activity.

2.  Temporary interruption of utility services.

3. Coordination for shutoff and capping[ or re-routing] and continuation of utility
services.

4.  Locations of temporary protection and means of egress|, including for other
tenants affected by building demolition operations].

5. Coordination of Owner's continuing occupancy of adjacent buildings and partial
use of premises.

Inventory: Submit a list of items to be removed and salvaged and deliver to Owner
prior to start of demolition.

Predemolition [Photographs] [or] [Video]: Show existing conditions of adjoining
construction and site improvements, including finish surfaces that might be

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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misconstrued as damage caused by demolition operations. Comply with Section
013233 "Photographic Documentation." Submit before the Work begins.

F. Landfill Records: Indicate receipt and acceptance of hazardous wastes by a landfill
facility licensed to accept hazardous wastes.

G. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician
responsible for recovering refrigerant, stating that all refrigerant that was present was
recovered and that recovery was performed according to EPA regulations. Include
name and address of technician and date refrigerant was recovered.

1.6 QUALITY ASSURANCE

A. Demolition Firm Qualifications: An experienced firm that has specialized experience in
demolition work similar in material and extent to that indicated for this Project.

B. Refrigerant Recovery Technician Qualifications: Certified by EPA-approved
certification program.

C. Regulatory Requirements: Comply with governing EPA notification regulations before
beginning demolition. Comply with hauling and disposal regulations of authorities
having jurisdiction.

D. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241.

E. Predemolition Conference: Conduct conference at [Project site] [location and time
as determined by DEN Project Manager] <Insert location>.

1. Inspect and discuss condition of construction to be demolished.

2.  Review structural load limitations of existing structures.
Review and finalize building demolition schedule and verify availability of
demolition personnel, equipment, and facilities needed to make progress and
avoid delays.

4. Review and finalize protection requirements.

5.  Review procedures for [noise control] [and] [dust control].

6. Review procedures for protection of adjacent buildings.

7. Review items to be salvaged and returned to Owner.

1.7 PROJECT CONDITIONS

A. Buildings to be demolished will be vacated and their use discontinued before start of
the Work.

B. Buildings immediately adjacent to demolition area will be occupied. Conduct building
demolition so operations of occupied buildings will not be disrupted.

1.  Provide not less than [72] <Insert number> hours' notice of activities that will
affect operations of adjacent occupied buildings.
ISSUED FOR: CONSULTANT NAME REVISION NO 00
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2. Maintain access to existing walkways, exits, and other facilities used by
occupants of adjacent buildings.

a. Do not close or obstruct walkways, exits, or other facilities used by
occupants of adjacent buildings without written permission from authorities
having jurisdiction.

C. Owner [tenant] assumes no responsibility for buildings and structures to be
demolished.

1. Conditions existing at time of inspection for bidding purpose will be maintained by
[Owner] [tenant] as far as practical.

2.  Before building demolition, Owner will remove the following items:

a. <lInsertitems to be removed by Owner and or tenant>.

D. Hazardous Materials: It is not expected that hazardous materials will be encountered
in the Work.

1. Hazardous materials will be removed by [Owner] [tenant] before start of the
Work.

2. If materials suspected of containing hazardous materials are encountered, do not
disturb; immediately notify DEN Project Manager [and tenant] . Hazardous
materials will be removed by Owner under a separate contract.

E. Hazardous Materials: Hazardous materials are present in buildings and structures to
be demolished. A report on the presence of hazardous materials is on file for review
and use. Examine report to become aware of locations where hazardous materials are
present.

1. Hazardous material remediation is specified elsewhere in the Contract
Documents.

2. Do not disturb hazardous materials or items suspected of containing hazardous
materials except under procedures specified elsewhere in the Contract
Documents.

3. [Owner] [Tenant] will provide material safety data sheets for materials that are
known to be present in buildings and structures to be demolished because of
building operations or processes performed there.

F. On-site storage or sale of removed items or materials is not permitted.

1.8 COORDINATION
A. Arrange demolition schedule so as not to interfere with [Owner's on-site operations]
[tenant's on-site operations] [or] [operations of adjacent occupied buildings].
1.9 CONSTRUCTION WASTE MANAGEMENT
A. Construction waste shall be managed in accordance with provisions of Section 017419
ISSUED FOR: CONSULTANT NAME REVISION NO 00
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"Construction Waste Management and Disposal". Documentation shall be submitted to
satisfy the requirements of that Section.

PART 2 - PRODUCTS [ Not Used]

2.1

A.

SOIL MATERIALS

Satisfactory Soils: Comply with requirements in Section 312000 "Earth Moving."

PART 3 - EXECUTION

3.1 DEMOLITION CONTRACTOR

A. Demolition Contractor: Subject to compliance with requirements, provide one of the

following:
1. <iInsert, in separate subparagraphs, name of Contractor prequalified to
perform the Work of this Section>.
2. or approved equal.
3.2 EXAMINATION

A. Survey existing conditions and correlate with requirements indicated to determine
extent of building demolition required.

B. Verify that utilities have been disconnected and capped before starting demolition
operations.

C. Review Project Record Documents of existing construction provided by [Owner]
[tenant]. Owner does not guarantee that existing conditions are same as those
indicated in Project Record Documents.

D. Inventory and record the condition of items to be removed and salvaged. Provide
[photographs] [or] [video] of conditions that might be misconstrued as damage
caused by salvage operations. Comply with Section 013233 "Photographic
Documentation.”

E. When unanticipated mechanical, electrical, or structural elements are encountered,
investigate and measure the nature and extent of the element. Promptly submit a
written report to DEN Project Manager.

F. [Perform] [Engage a professional engineer to perform] an engineering survey of
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 building demolition operations.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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3.3

1. Steel Tendons: Locate tensioned steel tendons and include recommendations for
de-tensioning.

Verify that hazardous materials have been remediated before proceeding with building
demolition operations.

PREPARATION

Refrigerant: Remove refrigerant from mechanical equipment according to 40 CFR 82
and regulations of authorities having jurisdiction before starting demolition.

Existing Utilities: Locate, identify, disconnect, and seal or cap off indicated utilities
serving buildings and structures to be demolished.

1. [Owner] [Tenant] will arrange to shut off indicated utilities when requested by
Contractor.

2. Arrange to shut off indicated utilities with utility companies.

3. If removal, relocation, or abandonment of utility services will affect adjacent
occupied buildings, then provide temporary utilities that bypass buildings and
structures to be demolished and that maintain continuity of service to other
buildings and structures.

4.  Cut off pipe or conduit a minimum of 24 inches (610 mm) below grade. Cap,
valve, or plug and seal remaining portion of pipe or conduit after bypassing
according to requirements of authorities having jurisdiction.

Existing Utilities: See plumbing and electrical Sections for shutting off, disconnecting,
removing, and sealing or capping utilities. Do not start demolition work until utility
disconnecting and sealing have been completed and verified in writing.

1. Remove [and recycle] refrigerant from air-conditioning equipment before starting
demolition.

Temporary Shoring: Provide and maintain interior and exterior shoring, bracing, or
structural support to preserve stability and prevent unexpected movement or collapse
of construction being demolished.

1.  Strengthen or add new supports when required during progress of demolition.
Salvaged Items: Comply with the following:

Clean salvaged items of dirt and demolition debris.

Pack or crate items after cleaning. Identify contents of containers.

Store items in a secure area until delivery to Owner.

Transport items to storage area [designated by Owner] [designated by tenant]
[indicated on Drawings].

Protect items from damage during transport and storage.

bR

o
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3.4

A.

3.5

PROTECTION

Existing Facilities: Protect adjacent walkways, loading docks, building entries, and
other building facilities during demolition operations. Maintain exits from existing
buildings.

Existing Items to Remain: Protect construction indicated to remain against damage
and soiling during demolition. When permitted by DEN Project Manager, items may be
removed to a suitable, protected storage location during demolition [and cleaned] and
reinstalled in their original locations after demolition operations are complete.

Existing Utilities: Maintain utility services to remain and protect from damage during
demolition operations.

1. Do not interrupt existing utilities serving adjacent occupied or operating facilities
unless authorized in writing by [Owner] [tenant] and authorities having
jurisdiction.

2.  Provide temporary services during interruptions to existing utilities, as acceptable
to [Owner] [tenant] and authorities having jurisdiction.

a. Provide at least [72] <Insert number> hours' notice to DEN Project
Manager if shutdown of service is required during changeover.

Temporary Protection: Erect temporary protection, such as walks, fences, railings,
canopies, and covered passageways, where required by authorities having jurisdiction
and as indicated. Comply with requirements in Section 015210 "Temporary Facilities."

1. Protect adjacent buildings and facilities from damage due to demolition activities.

2.  Protect existing site improvements, appurtenances, and landscaping to remain.

3.  Erect a plainly visible fence around drip line of individual trees or around
perimeter drip line of groups of trees to remain.

4.  Provide temporary barricades and other protection required to prevent injury to
people and damage to adjacent buildings and facilities to remain.

5.  Provide protection to ensure safe passage of people around building demolition
area and to and from occupied portions of adjacent buildings and structures.

6. Protect walls, windows, roofs, and other adjacent exterior construction that are to
remain and that are exposed to building demolition operations.

7.  Erect and maintain dustproof partitions and temporary enclosures to limit dust,
noise, and dirt migration to occupied portions of adjacent buildings.

Remove temporary barriers and protections where hazards no longer exist. Where
open excavations or other hazardous conditions remain, leave temporary barriers and
protections in place.

DEMOLITION, GENERAL
General: Demolish indicated buildings and structures [ and site improvements]

completely. Use methods required to complete the Work within limitations of governing
regulations and as follows:

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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1. Do not use cutting torches until work area is cleared of flammable materials.
Maintain portable fire-suppression devices during flame-cutting operations.

2. Maintain fire watch during and for at least <Insert number> hours after flame
cutting operations.

3. Maintain adequate ventilation when using cutting torches.

4.  Locate building demolition equipment and remove debris and materials so as not
to impose excessive loads on supporting walls, floors, or framing.

B. Engineering Surveys: During demolition, perform surveys to detect hazards that may
result from building demolition activities.

C. Site Access and Temporary Controls: Conduct building demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and
other adjacent occupied and used facilities.

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or
used facilities without permission from [Owner] [tenant] and authorities having
jurisdiction. Provide alternate routes around closed or obstructed traffic ways if
required by authorities having jurisdiction.

2.  Use water mist and other suitable methods to limit spread of dust and dirt.
Comply with governing environmental-protection regulations. Do not use water
when it may damage adjacent construction or create hazardous or objectionable
conditions, such as ice, flooding, and pollution.

D. Explosives: Use of explosives is not permitted.

3.6 DEMOLITION BY MECHANICAL MEANS

A. Remove [buildings and structures] [and] [site improvements] intact when permitted
by authorities having jurisdiction.

B. Proceed with demolition of structural framing members systematically, from higher to
lower level. Complete building demolition operations above each floor or tier before
disturbing supporting members on the next lower level.

C. Remove debris from elevated portions of the building by chute, hoist, or other device
that will convey debris to grade level in a controlled descent.

1. Remove structural framing members and lower to ground by method suitable to
minimize ground impact and dust generation.

D. Salvage: Items to be removed and salvaged are indicated [on Drawings.] [below:]

1. Doors and door hardware.

2. Windows.

3. Cabinets.

4.  Mirrors.

5.  Chalkboards.

6. Tackboards.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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7. Marker boards.
8.  Plumbing fixtures.
9. <lInsertitems to be salvaged>.

Concrete: Cut concrete full depth at junctures with construction indicated to remain,
using power-driven saw, then remove concrete between saw cuts.

Masonry: Cut masonry at junctures with construction indicated to remain, using
power-driven saw, then remove masonry between saw cuts.

Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished at junctures
with construction indicated to remain, then break up and remove.

Structural Steel: Dismantle field connections without bending or damaging steel
members. Do not use flame-cutting torches unless otherwise authorized by[ DEN
Project Manager] [authorities having jurisdiction].

Transport steel trusses and joists as whole units without dismantling them further.

Carpet[ and Pad]: Remove in large pieces and roll tightly after removing demolition
debris, trash, adhesive, and tack strips.

Building Components: Remove [metal gratings] [metal ladders] [doors] [windows]
[door hardware] [cabinets] [mirrors] [chalkboards and marker boards]
[tackboards] [toilet accessories] [plumbing fixtures] [and] [light fixtures], as whole
units, intact and undamaged.

Elevators: Remove as whole units as much as practical.

Equipment: Disconnect equipment at nearest fitting connection to services, complete
with service valves. Remove as whole units, complete with controls.

Below-Grade Construction: Abandon foundation walls and other below-grade
construction. Cut below-grade construction flush with grade.

Below-Grade Construction: Demolish foundation walls and other below-grade
construction that are within footprint of new construction and extending [5 feet (1.5 m)]
<Insert dimension> outside footprint indicated for new construction. Abandon
below-grade construction outside this area.

1. Remove below-grade construction, including basements, foundation walls, and
footings, [completely] [to at least 6 inches (150 mm) below grade] [to at least
12 inches (300 mm) below grade] [to depths indicated].

Below-Grade Construction: Demolish foundation walls and other below-grade
construction.

1. Remove below-grade construction, including basements, foundation walls, and
footings, [completely] [to at least 6 inches (150 mm) below grade] [to at least
12 inches (300 mm) below grade] [to depths indicated].

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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Q.

3.7

3.8

Existing Utilities: Abandon existing utilities and below-grade utility structures. Cut
utilities flush with grade.

Existing Utilities: Demolish existing utilities and below-grade utility structures that are
within [5 feet (1.5 m)] <Insert dimension> outside footprint indicated for new
construction. Abandon utilities outside this area.

1.  Fill abandoned utility structures with [satisfactory soil materials] [recycled
pulverized concrete] according to backfill requirements in Section 312000
"Earth Moving."

Piping: Disconnect piping at unions, flanges, valves, or fittings.

Wiring Ducts: Disassemble into unit lengths and remove plug-in and
disconnecting devices.

wnN

Existing Utilities: Demolish and remove existing utilities and below-grade utility
structures.

1. Piping: Disconnect piping at unions, flanges, valves, or fittings.
2. Wiring Ducts: Disassemble into unit lengths and remove plug-in and
disconnecting devices.

DEMOLITION BY EXPLOSIVES

Explosives: Use of explosives is not permitted.

Explosives: Perform explosive demolition according to governing regulations.

1.  Obtain written permission from authorities having jurisdiction before bringing
explosives to, or using explosives on, Project site.

2. Do not damage adjacent structures, property, or site improvements when using

explosives.

Comply with recommendation in specialty explosives consultant's report.

SITE RESTORATION

Below-Grade Areas: Rough grade below-grade areas ready for further excavation or
new construction.

Below-Grade Areas: Completely fill below-grade areas and voids resulting from
building demolition operations with [satisfactory soil materials] [recycled pulverized
concrete] [recycled pulverized masonry] according to backfill requirements in
Section 312000 "Earth Moving."

Site Grading: Uniformly rough grade area of demolished construction to a smooth
surface, free from irregular surface changes. Provide a smooth transition between
adjacent existing grades and new grades.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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3.9

A.

3.10

REPAIRS
Promptly repair damage to adjacent buildings caused by demolition operations.

Where repairs to existing surfaces are required, patch to produce surfaces suitable for
new materials.

Restore exposed finishes of patched areas and extend restoration into adjoining
construction in a manner that eliminates evidence of patching and refinishing.

RECYCLING DEMOLISHED MATERIALS

General: Separate recyclable demolished materials from other demolished materials to
the maximum extent possible. Separate recyclable materials by type.

1. Provide containers or other storage method approved by DEN Project Manager
for controlling recyclable materials until they are removed from Project site.

2. Stockpile processed materials on-site without intermixing with other materials.
Place, grade, and shape stockpiles to drain surface water. Cover to prevent
windblown dust.

3.  Stockpile materials away from demolition area. Do not store within drip line of
remaining trees.

4.  Store components off the ground and protect from the weather.

5. Transport recyclable materials off [Owner] [Tenant]'s property and legally
dispose of them.

Recycling Haulers and Markets: List below is provided for information only. Subject to
compliance with requirements, provide one of the following:

1. <Insert names and telephone numbers of local recycling haulers and firms
buying re-recyclable materials.>

2. or approved equal.

Recycling Incentives: Revenues, savings, rebates, tax credits, and other incentives

received for recycling building demolition materials shall accrue to[ [Owner] [Tenant]

[Contractor].

Asphalt: Grind asphalt to maximum 4-inch size.

Asphalt: Break up and transport asphalt to asphalt recycling facility.

Concrete: Remove reinforcement and other metals from concrete and sort with other
metals. Pulverize concrete to maximum [1-1/2-inch] [4-inch] size.

Masonry: Remove metal reinforcement, anchors, and ties from masonry and sort with
other metals.

1.  Pulverize masonry to maximum [3/4-inch] [1-inch] [1-1/2-inch] [4-inch] size.
2.  Clean and stack undamaged, whole masonry units on wood pallets.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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H. Wood Materials: Sort and stack members according to size, type, and length. Separate
dimensional and engineered lumber, panel products, and treated wood materials.

. Metals: Separate metals by type.
1.  Structural Steel: Stack members according to size, type of member, and length.
2.  Remove and dispose of bolts, nuts, washers, and other rough hardware.

J. Roofing: Separate organic and glass-fiber shingles and felts. Remove nails, staples,
and accessories.

K. Doors and Hardware: Brace open end of door frames. Except for removing door
closers, leave door hardware attached to doors.

L. Carpet[ and Pad]: Store clean, dry carpet [and pad] in a closed container or trailer
provided by Carpet Reclamation Agency.

M. Equipment: Drain tanks, piping, and fixtures. Seal openings with caps or plugs.

N. Piping: Reduce piping to straight lengths and store by type and size. Separate
supports, hangers, valves, sprinkler heads, and other components by type and size.

0. Lighting Fixtures: Separate lamps by type and protect from breakage.

P. Electrical Devices: Separate switches, receptacles, switchgear, transformers, meters,
panelboards, circuit breakers, and other devices by type.

Q. Conduit: Reduce conduit to straight lengths and store by type and size.

3.11 DISPOSAL OF DEMOLISHED MATERIALS

A. Except for items or materials indicated to be [recycled,] reused, salvaged, reinstalled,
or otherwise indicated to remain on [Owner's] [tenant's] property, remove demolition
waste materials from Project site [and legally dispose of them in an EPA-approved
landfill acceptable to authorities having jurisdiction]. See Section 017419
"Construction Waste Management and Disposal” for recycling and disposal of
demolition waste.
1. Do not allow demolished materials to accumulate on-site.
2.  Remove and transport debris in a manner that will prevent spillage on adjacent

surfaces and areas.

B. Do not burn demolished materials.

C. Disposal: Transport demolished materials and dispose of at designated spoil areas on
[Owner's] [Tenant's] property.

D. Disposal: Transport demolished materials off [Owner's] [Tenant's] property and legally
dispose of them.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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3.12 CLEANING

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by

building demolition operations. Return adjacent areas to condition existing before
building demolition operations began.

1. Clean roadways of debris caused by debris transport.

PART 4 - MEASUREMENT

4.1

A.

METHOD OF MEASUREMENT

No separate measurement shall be made for work under this Section.

PART 5 - PAYMENT

51

A.

METHOD OF PAYMENT

No separate payment will be made for work under this Section. The cost of the work
described in this Section shall be included in the Lump Sum Contract price.

END OF SECTION 024116

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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SECTION 024119 - SELECTIVE DEMOLITION

PART 1 - GENERAL

11

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

Demolition and removal of selected portions of building or structure.
Demolition and removal of selected site elements.

Salvage of existing items to be reused or recycled.
Repair procedures for selective demolition operations.

bR

Related Requirements:

1. Section 011000 "Summary" for restrictions on the use of the premises,
Owner-occupancy requirements, and phasing requirements.

2.  Section 024116 "Structure Demolition” for demolition of buildings and structures.

3. Section 311000 "Site Clearing" for site clearing and removal of above- and
below-grade improvements.

Alternates: Refer to Division 01 Section 012300 "Alternates” for description of Work in
this Section affected by Alternates.
DEFINITIONS

Remove: Detach items from existing construction and legally dispose of them off-site
unless indicated to be removed and salvaged or removed and reinstalled.

Remove and Salvage: Carefully detach from existing construction, in a manner to
prevent damage, and deliver to Owner ready for reuse.

Remove and Reinstall: Detach items from existing construction, prepare for reuse, and
reinstall where indicated.

Existing to Remain: Existing items of construction that are not to be permanently
removed and that are not otherwise indicated to be removed, removed and salvaged,
or removed and reinstalled.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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1.4

A.

15

1.6

MATERIALS OWNERSHIP

Except for items or materials indicated to be reused, salvaged, reinstalled, or
otherwise indicated to remain DEN’s property, demolished materials shall become the
Contractor's property and shall be removed from the Project site.

Historic items, relics, antiques, and similar objects including, but not limited to,
cornerstones and their contents, commemorative plaques and tablets, and other items
of interest or value to Owner that may be uncovered during demolition remain the
property of Owner.

1. Carefully salvage in a manner to prevent damage and promptly return to Owner.

PREINSTALLATION MEETINGS

Predemolition Conference: Conduct conference at [Project site] [location and time
as determined by DEN Project Manager]<Insert location>.

1. Inspect and discuss condition of construction to be selectively demolished.

2.  Review structural load limitations of existing structure.

3 Review and finalize selective demolition schedule and verify availability of
materials, demolition personnel, equipment, and facilities needed to make
progress and avoid delays.

4.  Review requirements of work performed by other trades that rely on substrates

exposed by selective demolition operations.

Review areas where existing construction is to remain and requires protection.

<Insert agenda items>.

o 0

INFORMATIONAL SUBMITTALS
Qualification Data:

1. For firms and persons specified in Section 014510 "Contractor Quality Control" to
demonstrate their capabilities and experience. Include lists of completed projects
with project names and addresses, names and addresses of architects and
owners, and other information specified.

2.  For refrigerant recovery technician.

Proposed Protection Measures: Submit report, including drawings, that indicates the
measures proposed for protecting individuals and property [, for environmental
protection] [, for dust control] [and] [, for noise control], and proposed time frame
for their operation. Identify options if proposed measures are later determined to be
inadequate. Indicate proposed locations and construction of barriers.

Submit Schedule of Selective Demolition Activities. Indicate the Following:
1. Detailed sequence of selective demolition and removal work, with starting and

ending dates for each activity. Ensure Owner's DEN's and other tenant's on-site
operations are uninterrupted.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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2. Interruption of utility services. Indicate how long utility services will be interrupted.
3. Do notinterrupt utility services without prior written request and approval from
DEN Project Manager and authorities having jurisdiction.

4.  Coordination for shutoff, capping, and continuation of utility services.

5.  Use of elevator and stairs.

6. Coordination of Owner's continuing occupancy of portions of existing building and
of Owner's partial occupancy of completed Work.

D. Inventory: Submit a list of items to be removed and salvaged and deliver to Owner
prior to start of demolition.

E. Predemolition Photographs or Video: Submit before Work begins.

F. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician
responsible for recovering refrigerant, stating that all refrigerant that was present was
recovered and that recovery was performed according to EPA regulations. Include
name and address of technician and date refrigerant was recovered.

G. Warranties: Documentation indicated that existing warranties are still in effect after
completion of selective demolition.

1.7 CLOSEOUT SUBMITTALS

A. Inventory: Submit a list of items that have been removed and salvaged.

B. Landfill Records: Indicate receipt and acceptance of hazardous wastes by a landfill
facility licensed to accept hazardous wastes.

C. As-Built Plans: Submit complete as-built plans of all Work, including interface with
other Work, in accordance with requirements as specified in Section 013300
"Submittal Procedures”.

1.8 QUALITY ASSURANCE

A. Regulatory Requirements: Comply with governing EPA noatification regulations before
beginning selective demolition. Comply with hauling and disposal regulations of
authorities having jurisdiction.

B. Standards: Comply with ANSI A10.6 and NFPA 241.

C. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved
certification program.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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1.9

A.

FIELD CONDITIONS

When there are occupied portions of buildings immediately adjacent to selective
demolition area, conduct selective demolition so DEN’s or tenant’s operations will not
be disrupted.

1.  Provide not less than 72 hours' notice to DEN Project Manager of activities that
will affect DEN’s or tenant’s operations.

Maintain access to existing walkways, corridors, and other adjacent occupied or used
facilities. Do not close or obstruct walkways, corridors, or other occupied or used
facilities without written permission from authorities having jurisdiction.

DEN assumes no responsibility for condition of areas to be selectively demolished.
DEN will maintain conditions existing at time of inspection for bidding purpose as far as
practical.

Conditions existing at time of inspection for bidding purpose will be maintained by
Owner as far as practical.

1. Before selective demolition, Owner will remove the following items:
a. <Insertitems to be removed by Owner>.

Notify DEN Project Manager of discrepancies between existing conditions and
Drawings before proceeding with selective demolition.

Hazardous Materials: It is not expected that hazardous materials will be encountered
in the Work.

1. Hazardous materials will be removed by Owner before start of the Work.

2. If suspected hazardous materials are encountered, do not disturb; immediately
notify DEN Project Manager. Hazardous materials will be removed by Owner
under a separate contract.

Hazardous Materials: Hazardous materials are present in buildings and structures to
be selectively demolished. A report on the presence of hazardous materials is on file
for review and use. Examine report to become aware of locations where hazardous
materials are present.

1. Hazardous material remediation is specified elsewhere in the Contract
Documents.

2. Do not disturb hazardous materials or items suspected of containing hazardous
materials except under procedures specified elsewhere in the Contract
Documents.

3. Owner will provide material safety data sheets for suspected hazardous materials
that are known to be present in buildings and structures to be selectively
demolished because of building operations or processes performed there.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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H. Historic Areas: Demolition and hauling equipment and other materials shall be of sizes
that clear surfaces within historic spaces, areas, rooms, and openings, including
temporary protection, by [12 inches (300 mm)] <Insert dimension> or more.

I Storage or sale of removed items or materials on-site is not permitted.

J. Utility Service: Maintain existing utilities indicated to remain in service and protect them
against damage during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition operations.

1.10 WARRANTY

A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or
damaged during selective demolition, by methods and with materials so as not to void
existing warranties. Notify warrantor before proceeding. Existing warranties include the
following:

1. <Insert warranted system>.

B. Notify warrantor on completion of selective demolition, and obtain documentation
verifying that existing system has been inspected and warranty remains in effect.
Submit documentation at Project closeout.

1. If possible, retain original installer or fabricator to patch the exposed Work listed
below that is damaged during selective demolition. If it is impossible to engage
the original installer or fabricator, engage another recognized experienced and
specialized firm.

a. Ornamental metal.

b. Preformed metal panels.

c.  Firestopping.

d. Terrazzo.

e.  Wall covering.

f. ProCoat paint finishes.

g. HVAC enclosures, cabinets, or covers.
1.11 CONSTRUCTION WASTE MANAGEMENT

A. Construction waste shall be managed in accordance with provisions of Section 017419
"Construction Waste Management and Disposal”. Documentation shall be submitted to
satisfy the requirements of that Section.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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PART 2 - PRODUCTS

2.1 REPAIR MATERIALS
A. Use repair materials identical to existing materials.

B. If identical materials are unavailable or cannot be used for exposed surfaces, use
materials that, when installed, will match the visual and functional performance of
existing materials, as approved by DEN Project Manager.

C. Use materials whose installed performance equal or surpass that of existing materials.

D. Comply with material and installation requirements specified in individual specification
sections.

2.2 PERFORMANCE REQUIREMENTS

A. Regulatory Requirements: Comply with governing EPA notification regulations before
beginning selective demolition. Comply with hauling and disposal regulations of
authorities having jurisdiction.

B. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241.
C. LEED Requirements for Building Reuse:

1. Credit MR 1.1] and Credit MR 1.2]: Maintain existing building structure (including
structural floor and roof decking) and envelope (exterior skin and framing,
excluding window assemblies and nonstructural roofing material) not indicated to
be demolished; do not demolish such existing construction beyond indicated
limits.

2.  Credit MR 1.3: Maintain existing interior nonstructural elements (interior walls,
doors, floor coverings, and ceiling systems) not indicated to be demolished; do
not demolish such existing construction beyond indicated limits.

3.  Credit MR 1.2] and Credit MR 1.3]: Maintain existing nonshell, nonstructural
components (walls, flooring, and ceilings) not indicated to be demolished; do not
demolish such existing construction beyond indicated limits.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that utilities have been disconnected and capped before starting selective
demolition operations.

B. Review record documents of existing construction provided by Owner. Owner does not
guarantee that existing conditions are same as those indicated in record documents.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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C.

3.2

Survey existing conditions and correlate with requirements indicated to determine
extent of selective demolition required.

Inventory and record the condition of items to be removed and reinstalled and items to
be removed and salvaged.

When unanticipated mechanical, electrical, or structural elements that conflict with
intended function or design are encountered, investigate and measure the nature and
extent of conflict. Promptly submit a written report to DEN Project Manager.

[Perform] [Engage a professional engineer to perform] an engineering survey of
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 building demolition operations.

1. Perform surveys as the Work progresses to detect hazards resulting from
selective demolition activities.

2. Steel Tendons: Locate tensioned steel tendons and include recommendations for
de-tensioning.

Survey of Existing Conditions: Record existing conditions by use of [measured
drawings] [preconstruction photographs] [preconstruction videotapes] [and]
[templates].

1. Comply with requirements specified in Section 013233 "Photographic
Documentation.”

2. Inventory and record the condition of items to be removed and salvaged. Provide
[photographs] [or] [video] of conditions that might be misconstrued as damage
caused by salvage operations.

3.  Before selective demolition or removal of existing building elements that will be
reproduced or duplicated in final Work, make permanent record of
measurements, materials, and construction details required to make exact
reproduction.

UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

Existing Services/Systems to Remain: Maintain services/systems indicated to remain
and protect them against damage.

1. Comply with requirements for existing services/systems interruptions specified in
Section 011000 "Summary."

2. Do not interrupt existing utilities serving occupied or operating facilities unless
authorized in writing by the DEN Project Manager and authorities having
jurisdiction.

Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify,
disconnect, and seal or cap off indicated ultility services and mechanical/electrical
systems serving areas to be selectively demolished.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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1. Arrange to shut off indicated utilities and obtain prior written approval with DEN
Project Manager and utility companies.

2. If services/systems are required to be removed, relocated, or abandoned,
provide temporary services/systems that bypass area of selective demolition and
that maintain continuity of services/systems to other parts of building.

3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and

HVAC systems, equipment, and components indicated to be removed.

a. Piping to Be Removed: Remove portion of piping indicated to be removed
and cap or plug remaining piping with same or compatible piping material.

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with
same or compatible piping material.

c. Equipment to Be Removed: Disconnect and cap services and remove
equipment.

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services
and remove, clean, and store equipment; when appropriate, reinstall,
reconnect, and make equipment operational.

e. Equipment to Be Removed and Salvaged: Disconnect and cap services
and remove equipment and deliver to Owner.

f. Ducts to Be Removed: Remove portion of ducts indicated to be removed
and plug remaining ducts with same or compatible ductwork material.

g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or
compatible ductwork material.

C. Refrigerant: Remove refrigerant from mechanical equipment to be selectively
demolished according to 40 CFR 82 and regulations of authorities having jurisdiction.

3.3 PREPARATION

A. Site Access and Temporary Controls: Conduct selective demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and
other adjacent occupied and used facilities.

1. Comply with requirements for access and protection specified in Section 015210
"Temporary Facilities."”

2. Do not close or obstruct roads, streets, walks, walkways, or other adjacent
occupied or used facilities without written authorization from the DEN Project
Manager and authorities having jurisdiction. Provide alternate routes around
closed or obstructed traffic ways if required by governing regulations.

3.  Erect temporary protection, such as walks, fences, railings, canopies, and
covered passageways, where required by authorities having jurisdiction.

4.  Protect existing site improvements, appurtenances, and landscaping.

5.  Erect a plainly visible fence around drip lines of individual trees or around
perimeter drip lines of groups of trees.

B. Temporary Facilities: Provide temporary barricades and other protection required to

prevent injury to people and damage to adjacent buildings and facilities to remain.

ISSUED FOR:
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1.  Provide protection to ensure safe passage of people around selective demolition
area and to and from occupied portions of building.

2.  Provide temporary weather protection, during interval between selective
demolition of existing construction on exterior surfaces and new construction, to
prevent water leakage and damage to structure and interior areas.

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or
that are exposed during selective demolition operations.

4.  Cover and protect furniture, furnishings, and equipment that have not been
removed.

5.  Comply with requirements for temporary enclosures, dust control, heating, and
cooling specified in Section 015000 "Temporary Facilities and Controls."

C. Temporary Shoring: Provide and maintain shoring, bracing, and structural supports as
required to preserve stability and prevent movement, settlement, or collapse of
construction and finishes to remain, and to prevent unexpected or uncontrolled
movement or collapse of construction being demolished.

1. Strengthen or add new supports when required during progress of selective
demolition.

D. Temporary Enclosures: Provide temporary enclosures for protection of existing
buildings and construction projects, both in progress and completed, from exposure,
foul weather and other construction operations. Provide temporary weather tight
enclosures for building exteriors.

1.  Where heating or cooling is needed and permanent enclosures are not complete,
provide insulated temporary enclosures. Coordinate enclosure with ventilating
and material drying or curing requirements to avoid dangerous conditions and
effects.

2. Contractor shall be responsible for any damage to existing conditions due to
inadequate temporary enclosures or due to failure of temporary enclosures.

E. Temporary Partitions: Erect and maintain dustproof partitions and temporary
enclosures to limit dust and dirt migration and to separate areas from fumes and noise.

3.4 SELECTIVE DEMOLITION, GENERAL

A. General: Demolish and remove existing construction only to the extent required by
new construction and as indicated. Use methods required to complete the Work within
limitations of governing regulations and as follows:

1. Proceed with selective demolition systematically, from higher to lower level.
Complete selective demolition operations above each floor or tier before
disturbing supporting members on the next lower level.

2.  Neatly cut openings and holes plumb, square, and true to dimensions required.
Use cutting methods least likely to damage construction to remain or adjoining
construction. Use hand tools or small power tools designed for sawing or
grinding, not hammering and chopping, to minimize disturbance of adjacent
surfaces. Temporarily cover openings to remain.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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3. Cutor drill from the exposed or finished side into concealed surfaces to avoid
marring existing finished surfaces.

4. Do not use cutting torches until work area is cleared of flammable materials. At
concealed spaces, such as duct and pipe interiors, verify condition and contents
of hidden space before starting flame-cutting operations. Maintain[ fire watch
and] portable fire-suppression devices during flame-cutting operations.

5. Maintain adequate ventilation when using cutting torches.

6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable
materials and promptly dispose of off-site.

7. Remove structural framing members and lower to ground by method suitable to
avoid free fall and to prevent ground impact or dust generation.

8. Locate selective demolition equipment and remove debris and materials so as
not to impose excessive loads on supporting walls, floors, or framing.

9. Dispose of demolished items and materials promptly.[ Comply with
regquirements in Section 017419 "Construction Waste Management and
Disposal.”]

B. Reuse of Building Elements: Project has been designed to result in end-of-Project
rates for reuse of building elements as follows. Do not demolish building elements
beyond what is indicated on Drawings without DEN Project Manager's approval.

1. Building Structure and Shell: [75] [100] percent.
2.  Nonshell Elements: 50 percent.
3. Nonshell Elements: [40] [60] percent.

C. Removed and Salvaged Items:

Clean salvaged items.

Pack or crate items after cleaning. Identify contents of containers.

Store items in a secure area until delivery to DEN.

Transport items to DEN's storage area as designated by the DEN Project
Manager.

5.  Protect items from damage during transport and storage.

i

D. Removed and Reinstalled Items:

1. Clean and repair items to functional condition adequate for intended reuse.

2.  Paint equipment to match new equipment, with coatings of equal color, finish and
performance of new equipment.

3.  Pack or crate items after cleaning and repairing. Identify contents of containers.

4.  Protect items from damage during transport and storage.

5. Reinstall items in locations indicated. Comply with installation requirements for
new materials and equipment. Provide connections, supports, and miscellaneous
materials necessary to make item functional for use indicated.

E. Existing Items to Remain: Protect construction indicated to remain against damage
and soiling during selective demolition. When permitted by DEN Project Manager,
items may be removed to a suitable, protected storage location during selective
demolition[ and cleaned] and reinstalled in their original locations after selective
demolition operations are complete.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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3.5

A.

3.6

C.

PATCHING AND REPAIRS

General: Promptly repair damage to adjacent construction caused by selective
demolition operations.

Patching: Comply with Specification Section 017330 "Cutting and Patching".

Repairs: Where repairs to existing surfaces are required, patch to produce surfaces
suitable for new materials.

1. Completely fill holes and depressions in existing masonry walls that are to remain
with an approved masonry patching material applied according to manufacturer’s
written recommendations.

Finishes: Restore exposed finishes of patched areas and extend restoration into
adjoining construction in a manner that eliminates evidence of patching and
refinishing.

Floors and Walls: Where walls or partitions that are demolished extend one finished
area into another, patch and repair floor and wall surfaces in the new space. Provide
an even surface of uniform finish color, texture, and appearance. Remove existing
floor and wall coverings and replace with new materials, if necessary, to achieve
uniform color and appearance.

1.  Patch with durable seams that are as invisible as possible. Provide materials and
comply with installation requirements as specified in other sections of these
specifications.

2. Where patching occurs on a painted surface, apply primer and intermediate paint
coats over the patch and apply a final paint coat over the entire unbroken surface
containing the patch. Provide additional coats until the patch blends with adjacent
surfaces.

3. Where feasible, test and inspect patched areas after completion to demonstrate
integrity of installation.

Ceilings: Patch, repair or rehang existing ceilings as necessary to provide an
even-plane surface of uniform appearance.

SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth
of at least 3/4 inch (19 mm) at junctures with construction to remain. Dislodge concrete
from reinforcement at perimeter of areas being demolished, cut reinforcement, and
then remove remainder of concrete. Neatly trim openings to dimensions indicated.

Concrete: Demolish in sections. Cut concrete full depth at junctures with construction
to remain and at regular intervals using power-driven saw, then remove concrete
between saw cuts.

Masonry: Demolish in small sections. Cut masonry at junctures with construction to
remain, using power-driven saw, and then remove masonry between saw cuts.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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D.

3.7

3.8

3.9

Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, then break up
and remove.

Resilient Floor Coverings: Remove floor coverings and adhesive according to
recommendations in RFCI's "Recommended Work Practices for the Removal of
Resilient Floor Coverings."[ Do not use methods requiring solvent-based adhesive
strippers.]

Roofing: Remove no more existing roofing than what can be covered in one day by
new roofing and so that building interior remains watertight and weathertight. See
Section <Insert Section number> "<Insert Section title>" for new roofing
requirements.

1. Remove existing roof membrane, flashings, copings, and roof accessories.
2. Remove existing roofing system down to substrate.

DISPOSAL OF DEMOLISHED MATERIALS

General: Except for items or materials indicated to be[ recycled,] reused, salvaged,
reinstalled, or otherwise indicated to remain Owner's property, remove demolished
materials from Project site[ and legally dispose of them in an EPA-approved
landfill].

1. Do not allow demolished materials to accumulate on-site.

2.  Remove and transport debris in a manner that will prevent spillage on adjacent
surfaces and areas.

3.  Remove debris from elevated portions of building by chute, hoist, or other device
that will convey debris to grade level in a controlled descent.

4.  Comply with requirements specified in Section 017419 "Construction Waste
Management and Disposal."

5. Disposal shall be in accordance with Division 32 requirements.

Burning: Do not burn demolished materials.

Disposal: Transport demolished materials off Owner's property and legally dispose of
them.

CLEANING

Clean adjacent structures and improvements of dust, dirt, and debris caused by
selective demolition operations. Return adjacent areas to condition existing before
selective demolition operations began.

SELECTIVE DEMOLITION SCHEDULE

Existing [Items] [Construction] to be Removed: <Insert description of items and
construction to be removed>.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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B. Existing Items to Be Removed and Salvaged: <Insert description of items to be
removed and salvaged>.

C. Existing Items to Be Removed and Reinstalled: <Insert description of items to be
removed and reinstalled>.

D. Existing Items to Remain: <Insert description of items to remain>.

PART 4 - MEASUREMENT

4.1 METHOD OF MEASUREMENT

A. No separate measurement shall be made for work under this Section.

PART 5 - PAYMENT

51 METHOD OF PAYMENT

A. No separate payment will be made for work under this Section. The cost of the work
described in this Section shall be included in the Lump Sum Contract price.

END OF SECTION 024119

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

11 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete
materials, mixture design, placement procedures, and finishes, for the following:

Footings.

Foundation walls.
Slabs-on-grade.
Suspended slabs.
Concrete toppings.
Building frame members.
Building walls.

NookrwbdE

B. Related Sections:

1.  Section 033300 "Architectural Concrete" for general building applications of
specially finished formed concrete.

2.  Section 035320 "Concrete Topping" for emery- and iron-aggregate concrete floor
toppings.

3. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade.

4.  Section 321313 "Concrete Paving (CDOT)" for concrete pavement and walks.

5. Section 321316 "Decorative Concrete Paving" for decorative concrete pavement
and walks.

C. Alternates: Refer to Division 01 Section 012300 "Alternates” for description of Work in
this Section affected by alternates.

1.3 DEFINITIONS

A. Cementitious Materials: Portland cement alone or in combination with one or more of
the following: blended hydraulic cement, fly ash and other pozzolans, ground
granulated blast-furnace slag, and silica fume; subject to compliance with
requirements.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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14 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

1. Include data substantiating that materials comply with requirements.

B. LEED Submittals:

1.  Product Data for Credit MR 4: For products having recycled content,
documentation indicating percentages by weight of postconsumer and
preconsumer recycled content. Include statement indicating cost for each product
having recycled content.

2. Product Data for Credit IEQ 4.3: For [liquid floor treatments] [and] [curing and
sealing compounds], documentation including printed statement of VOC
content.

3. Design Mixtures for Credit ID 1.1: For each concrete mixture containing fly ash
as a replacement for Portland cement or other Portland cement replacements,
and for equivalent concrete mixtures that do not contain Portland cement
replacements.

C. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when
characteristics of materials, project conditions, weather, test results, or other
circumstances warrant adjustments. Concrete materials representing current
production shall be tested and used to fabricate trial mix data. The testing lab shall
submit and certify the results of all tests and/or certificates of all materials and
calculations used to develop the 7-day and 28-day compressive strength test results
and applicable reference specifications.

1. Indicate amounts of mixing water to be withheld for later addition at Project site.

D. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending,
and placement according to ACI 315 "Details and Detailing of Concrete
Reinforcement”. Include bar sizes, lengths, material, grade, bar schedules, stirrup
spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical
connections, tie spacing, hoop spacing, and supports for concrete reinforcement.
Include special reinforcement required for openings through concrete structures.

E. Formwork Shop Drawings: Prepared by or under the supervision of a qualified
professional engineer detailing fabrication, assembly, and support of formwork.

1. Design and engineering of formwork are Contractor's responsibility.

2. Submit shop drawings showing all formwork and sequencing of all vertical
concrete walls 8 feet or more in height. Coordinate pour breaks in architectural
exposed exterior concrete walls so that pour breaks occur at the top or bottom of
a reveal. Show form tie locations. Provide uniform form tie spacing at
architecturally exposed exterior concrete walls.

3. Shop drawings to be prepared by a Colorado Professional Engineer.

4.  Shoring and Reshoring: Indicate proposed schedule and sequence of stripping
formwork, shoring removal, and reshoring installation and removal.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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F. Construction Joint Layout: Indicate proposed construction joints required to construct
the structure.
1. Location of construction joints is subject to approval of the DEN Project Manager.
Do not proceed with work unless construction joint shop drawings are approved
by Owner.
G. Samples: For [waterstops] [vapor retarder] <Insert products>.
15 INFORMATIONAL SUBMITTALS
A. Qualification Data: For [Installer] [manufacturer] [testing agency].
B. Welding certificates.
C. Material Certificates: For each of the following, signed by manufacturers:
1. Cementitious materials.
2. Admixtures.
3. Form materials and form-release agents.
4.  Steel reinforcement and accessories.
5.  Fiber reinforcement.
6. Waterstops.
7.  Curing compounds.
8.  Floor and slab treatments.
9. Bonding agents.
10. Adhesives.
11. Vapor retarders.
12. Semirigid joint filler.
13. Joint-filler strips.
14. Repair materials.
15. Structural epoxy for reinforcing.
D. Material Test Reports: For the following, from a qualified testing agency, indicating
compliance with requirements:
1. Aggregates.[ Include service record data indicating absence of deleterious
expansion of concrete due to alkali aggregate reactivity.]
E. Floor surface flatness and levelness measurements indicating compliance with
specified tolerances.
F. Field quality-control reports.
G. Minutes of preinstallation conference.
ISSUED FOR: CONSULTANT NAME REVISION NO 00
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1.6

A.

1.7

CLOSEOUT SUBMITTALS

As-Built Plans: Submit complete as-built plans of all Work, including interface with
other Work, in accordance with requirements as specified in Section 013300
"Submittal Procedures”.

QUALITY ASSURANCE

Installer Qualifications: A qualified installer who employs on Project personnel qualified
as ACl-certified Flatwork Technician and Finisher and a supervisor who is an
ACl-certified Concrete Flatwork Technician.

Professional Engineer Qualifications: A professional engineer who is legally qualified
to practice in jurisdiction where Project is located and who is experienced in providing
engineering services of the kind indicated. Engineering services are defined as those
per-formed for formwork and shoring and reshoring installations that are similar to
those indicated for this Project in material, design, and extent.

Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed
concrete products and that complies with ASTM C 94/C 94M requirements for
production facilities and equipment.

1.  Manufacturer certified according to NRMCA's "Certification of Ready Mixed
Concrete Production Facilities."

Testing Agency Qualifications: An independent testing agency, acceptable to the DEN
Project Manager and the City of Denver, and all authorities having jurisdiction,
qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing
Technician, Grade 1, according to ACI CP-1 or an equivalent certification
program.

2.  Personnel performing laboratory tests shall be ACI-certified Concrete Strength
Testing Technician and Concrete Laboratory Testing Technician - Grade I.
Testing Agency laboratory supervisor shall be an ACI-certified Concrete
Laboratory Testing Technician - Grade Il

Source Limitations: Obtain each type or class of cementitious material of the same
brand from the same manufacturer's plant, obtain aggregate from single source, and
obtain admixtures from single source from single manufacturer.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.4/D
1.4M, "Structural Welding Code - Reinforcing Steel.”

ACI Publications: Comply with the following unless modified by requirements in the
Contract Documents:

1. ACI 301, "Specifications for Structural Concrete," [Sections 1 through 5.]
[Sections 1 through 5 and Section 7, "Lightweight Concrete."]
2.  ACI 117, "Specifications for Tolerances for Concrete Construction and Materials.
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H. Concrete Testing Service: Engage a qualified independent testing agency to perform
material evaluation tests and to design concrete mixtures.

. Mockups: Cast concrete [slab-on-grade] [and] [formed-surface] panels to
demonstrate typical joints, surface finish, texture, tolerances, floor treatments, and
standard of workmanship.

1.  Build panel approximately [200 sq. ft. (18.6 sq. m) for slab-on-grade] [and] [100
sg. ft. (9.3 sq. m) for formed surface] <Insert area> in the location indicated or,
if not indicated, as directed by DEN Project Manager.

2. Notify DEN Project Manager minimum seven (7) days in advance of dates and
times when mockups will be constructed.

3. Obtain DEN Project Manager's approval of mockups before starting construction.

4. If DEN Project Manager determines that mockups do not meet requirements,
demolish and remove them from the site and cast another until the mockup is
approved.

5.  Maintain mockups during construction in an undisturbed condition as a standard
for judging the completed Work.

6. Demolish and remove mockups when directed by DEN Project Manager.
7.  Approved mockups may become part of the completed Work if approved by DEN
Project Manager, and undisturbed at time of Substantial Completion.
J. Preinstallation Conference: Conduct conference at [Project site] [location and time

as determined by DEN Project Manager] <Insert location>.

1. Before submitting design mixtures, review concrete design mixture and examine
procedures for ensuring quality of concrete materials. Require representatives of
each entity directly concerned with cast-in-place concrete to attend, including the

following:

a. Contractor's superintendent.

b. Independent testing agency responsible for concrete design mixtures.
C. Ready-mix concrete manufacturer.

d. Concrete subcontractor.

e.  Special concrete finish subcontractor.

2. Review [special inspection and testing and inspecting agency procedures
for field quality control,] [concrete finishes and finishing,] [cold- and
hot-weather concreting procedures,] [curing procedures,] [construction
contraction and isolation joints, and joint-filler strips,] [semirigid joint
fillers,] [forms and form removal limitations,] [shoring and reshoring
procedures,] [vapor-retarder installation,] [anchor rod and anchorage
device installation tolerances,] [steel reinforcement installation,] [floor and
slab flatness and levelness measurement,] [concrete repair procedures,]
and concrete protection.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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1.9

and damage.[ Avoid damaging coatings on steel reinforcement.] Store
reinforcement above the ground on platforms, skids or other supports.

Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil,
and other contaminants.

Avoid damaging coatings on steel reinforcement.

Repair damaged epoxy coatings on steel reinforcement according to ASTM D 3963/D
3963M.

Damaged or non-conforming materials shall be removed from the Project Site and
replaced with new satisfactory materials at no additional cost to Owner.

Deliver packaged materials to Project Site in original, unopened, and undamaged
containers plainly labeled with manufacturer's name, product name and designation,
expiration period for use, mixing instructions for multi-component materials and other
pertinent data. Store and handle materials to prevent their deterioration or damage due
to moisture, temperature changes, contaminants, corrosion, breakage, and other
causes.

CONSTRUCTION WASTE MANAGEMENT

Construction waste shall be managed in accordance with provisions of Section 017419
"Construction Waste Management and Disposal". Documentation shall be submitted to
satisfy the requirements of that Section.

PART 2 - PRODUCTS

2.1

FORM-FACING MATERIALS

Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous,
true, and smooth concrete surfaces. Furnish in largest practicable sizes to minimize
number of joints.

1. Plywood, metal, or other approved panel materials.
2.  Exterior-grade plywood panels, suitable for concrete forms, complying with DOC
PS 1, and as follows:

a. High-density overlay, Class 1 or better.

b. Medium-density overlay, Class 1 or better; mill-release agent treated and
edge sealed.

c.  Structural 1, B-B or better; mill oiled and edge sealed.

d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.

Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved
material. Provide lumber dressed on at least two edges and one side for tight fit.
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C.

2.2

Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced
plastic, paper, or fiber tubes that will produce surfaces with gradual or abrupt
irregularities not exceeding specified formwork surface class. Provide units with
sufficient wall thickness to resist plastic concrete loads without detrimental
deformation.

Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist
plastic concrete loads without detrimental deformation.

Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally
sufficient to support weight of plastic concrete and other superimposed loads.

Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm),
minimum.

Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form
removal.

Form-Release Agent. Commercially formulated form-release agent that will not bond
with, stain, or adversely affect concrete surfaces and will not impair subsequent
treatments of concrete surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced
plastic form ties designed to resist lateral pressure of fresh concrete on forms and to
prevent spalling of concrete on removal.

1.  Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to the
plane of exposed concrete surface.

2. Furnish ties that, when removed, will leave holes no larger than 1 inch (25 mm) in
diameter in concrete surface.

3. Furnish ties with integral water-barrier plates to walls indicated to receive
dampproofing or waterproofing.

STEEL REINFORCEMENT

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than [25] [60] <Insert number> percent.

Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.
Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.

Galvanized Reinforcing Bars: [ASTM A 615/A 615M, Grade 60 (Grade 420)] [ASTM A
706/A 706M], deformed bars, ASTM A 767/A 767M, [Class 1] [Class II] zinc coated
after fabrication and bending.

Epoxy-Coated Reinforcing Bars: [ASTM A 615/A 615M, Grade 60 (Grade 420)] [ASTM
A 706/A 706M], deformed bars, [ASTM A 775/A 775M] [or] [ASTM A 934/A 934M],
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epoxy coated, with less than 2 percent damaged coating in each 12-inch (300-mm) bar
length.

F. Stainless-Steel Reinforcing Bars: ASTM A 955/A 955M, Grade 60 (Grade 420), [Type
304] [Type 316L], deformed.

G. Steel Bar Mats: ASTM A 184/A 184M, fabricated from [ASTM A 615/A 615M, Grade
60 (Grade 420)] [ASTM A 706/A 706M], deformed bars, assembled with clips.

H. Plain-Steel Wire: ASTM A 82/A 82M, [as drawn] [galvanized].

l. Deformed-Steel Wire: ASTM A 496/A 496M.

J. Epoxy-Coated Wire: ASTM A 884/A 884M, Class A, Type 1 coated, [as-drawn, plain]
[deformed]-steel wire, with less than 2 percent damaged coating in each 12-inch
(300-mm) wire length.

K. Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain, fabricated from
as-drawn steel wire into flat sheets.

L. Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.

M. Galvanized-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain, fabricated
from galvanized-steel wire into flat sheets.

N. Epoxy-Coated Welded Wire Reinforcement: ASTM A 884/A 884M, Class A coated,
Type 1, [plain] [deformed] steel.

2.3 REINFORCEMENT ACCESSORIES

A. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), plain-steel bars, cut
true to length with ends square and free of burrs.

B. Epoxy-Coated Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 (Grade 420),
plain-steel bars, ASTM A 775/A 775M epoxy coated.

C. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy
coating on reinforcement and complying with ASTM A 775/A 775M.

D. Zinc Repair Material: ASTM A 780, zinc-based solder, paint containing zinc dust, or
sprayed zinc.

E. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and
fastening reinforcing bars and welded wire reinforcement in place. Manufacture bar
supports from steel wire, plastic, or precast concrete according to CRSI's "Manual of
Standard Practice,” of greater compressive strength than concrete and as follows:

1.  For concrete surfaces exposed to view where legs of wire bar supports contact
forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2
stainless-steel bar supports.
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2.5

2.  For epoxy-coated reinforcement, use epoxy-coated or other
dielectric-polymer-coated wire bar supports.

3.  For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated
wire bar supports.

CONCRETE MATERIALS

Cementitious Material: Use the following cementitious materials, of the same type,
brand, and source, throughout Project:

1. Portland Cement: ASTM C 150, [Type 1] [Type ll] [Type I/l]] [Type ll]] [Type V],
[gray] [white].[ Supplement with the following:]

a. Fly Ash: ASTM C 618, [Class F] [Class F or C].
b.  Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

2.  Blended Hydraulic Cement: ASTM C 595, [Type IS, Portland blast-furnace
slag] [Type IP, Portland-pozzolan] [Type | (PM), pozzolan-modified Portland]
[Type | (SM), slag-modified Portland] cement.

Silica Fume: ASTM C 1240, amorphous silica.

Normal-Weight Aggregates: ASTM C 33, [Class 3S] [Class 3M] [Class 1N] <Insert
class> coarse aggregate or better, graded. Provide aggregates from a single source[
with documented service record data of at least 10 years' satisfactory service in
similar applications and service conditions using similar aggregates and
cementitious materials].

1. Maximum Coarse-Aggregate Size: [1-1/2 inches (38 mm)] [1 inch (25 mm)] [3/4
inch (19 mm)] nominal.

2.  Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

3.  Combined Aggregate Gradation: Well graded from coarsest to finest with not
more than 18 percent and not less than 8 percent retained on an individual sieve,
except that less than 8 percent may be retained on coarsest sieve and on No. 50
sieve, and less than 8 percent may be retained on sieves finer than No. 50.

Lightweight Aggregate: ASTM C 330, [1-inch (25-mm)] [3/4-inch (19-mm)] [1/2-inch
(13-mm)] [3/8-inch (10-mm)] nominal maximum aggregate size.

Water: ASTM C 94/C 94M[ and potable].

ADMIXTURES
Air-Entraining Admixture: ASTM C 260.

Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible
with other admixtures and that will not contribute water-soluble chloride ions exceeding
those permitted in hardened concrete. Do not use calcium chloride or admixtures
containing calcium chloride.
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Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M,
Type G.

6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type Il

ohwnhE

C. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic
inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier
and minimizing chloride reactions with steel reinforcement in concrete and complying
with ASTM C 494/C 494M, Type C.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Axim Italcementi Group, Inc.; CATEXOL CN-CI.
b. BASF Construction Chemicals - Building Systems; Rheocrete CNI.
c.  Euclid Chemical Company (The), an RPM company; [ARRMATECT]
[EUCON BCN] [EUCON CIA].
d. Grace Construction Products, W. R. Grace & Co.; DCI.
e. Sika Corporation; Sika CNI.
f. <Insert manufacturer's name>
g. orapproved equal.

D. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated,
non-set-accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable
of forming a protective barrier and minimizing chloride reactions with steel
reinforcement in concrete.

1.  Products: Subject to compliance with requirements, provide one of the following:
a. BASF Construction Chemicals - Building Systems; Rheocrete 222+.
b.  Cortec Corporation; MCI- [2000] [2005NS].
c.  Grace Construction Products, W. R. Grace & Co.; DCI-S.
d. Sika Corporation; FerroGard 901.
e. <lInsert manufacturer's name>
f. or approved equal.

E. Color Pigment: ASTM C 979, synthetic mineral-oxide pigments or colored
water-reducing admixtures; color stable,[ free of carbon black,] nonfading, and
resistant to lime and other alkalis.

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. ChemMasters.
b. Davis Colors.
c.  Dayton Superior Corporation.
d.  Hoover Color Corporation.
e. Lambert Corporation.
ISSUED FOR: CONSULTANT NAME REVISION NO 00

12/2016

033000-10



TECHNICAL SPECIFICATIONS DENVER INTERNATIONAL AIRPORT
03 CONCRETE DEN TECH SPECS 2016
033000 CONTRACT NO.00000
CAST-IN-PLACE CONCRETE

QC Construction Products.
Rockwood Pigments NA, Inc.
Scofield, L. M. Company.
Solomon Colors, Inc.

<Insert manufacturer's name>
k.  or approved eqaul.

f.
g.
h.
I
J.

2. Color: [As indicated by manufacturer's designation] [Match DEN Project
Manager's sample] [As selected by DEN Project Manager from
manufacturer's full range].

2.6 FIBER REINFORCEMENT

A. Carbon-Steel Fiber: ASTM A 820/A 820M, deformed, minimum of [1.5 inches (38 mm)]
[2 inches (50 mm)] [2.4 inches (60 mm)] <Insert dimension> long, and aspect ratio of
[35 to 40] [45 to 50] [60 to 65] <Insert ratio>.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Fiber: Type 1, Cold-Drawn Wire:

1) Bekaert; Dramix.

2) Fibercon International, Inc.; Fibercon Drawn Wire.
3) Nycon, Inc.; Nycon SF Type I.

4) Propex Concrete Systems Corp.; Novocon 1050.
5) Sika Corporation; Sika Fiber SH.

6) <Insert manufacturer's name>

7) or approved equal.

b. Fiber: Type 2, Cut Sheet:

1) Bekaert; Wiremix.

2) Fibercon International, Inc.; Fibercon Cut Sheet.
3) Nycon, Inc.; Nycon SF Type IlI.

4) <Insert manufacturer's name>

5) or approved equal.

B. Synthetic Micro-Fiber: [Monofilament] [or] [fibrillated] polypropylene micro-fibers
engineered and designed for use in concrete, complying with ASTM C 1116/C 1116M,
Type I, [1/2 to 1-1/2 inches (13 to 38 mm)] [1 to 2-1/4 inches (25 to 57 mm)] <Insert
dimensions> long.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Monofilament Micro-Fibers:
1) Axim Italcementi Group, Inc.; Fibrasol Il P.
2) Euclid Chemical Company (The), an RPM company; Fiberstrand

[100] [150].
3) FORTA Corporation; FORTA Econo-Mono.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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4) Grace Construction Products, W. R. Grace & Co.; Grace MicroFiber.
5) Metalcrete Industries; Polystrand 1000.

6) Nycon, Inc.; ProConM.

7 Propex Concrete Systems Corp.; Fibermesh 150.

8) Sika Corporation; Sika Fiber PPM.

9) <Insert manufacturer's name>

10) or approved equal.

Fibrillated Micro-Fibers:

1) Axim Italcementi Group, Inc.; Fibrasol F.

2) Euclid Chemical Company (The), an RPM company; Fiberstrand F.
3) FORTA Corporation; FORTA [Econo-Net] [Ultra-Net].

4) Grace Construction Products, W. R. Grace & Co.; Grace Fibers.

5) Nycon, Inc.; ProConF.

6) Propex Concrete Systems Corp.; Fibermesh 300.

7) Sika Corporation; Sika Fiber PPF.

8) <Insert manufacturer's name>

9) or approved equal.

C. Synthetic Macro-Fiber: Polyolefin macro-fibers engineered and designed for use in
concrete, complying with ASTM C 1116/C 1116M, Type lll, [1 to 2-1/4 inches (25 to 57
mm)] <Insert dimensions> long.

1.

Products: Subject to compliance with requirements, provide one of the following:

TT@Toao Ty

3M; Scotchcast Polyolefin Fibers [1"] [2"].

Euclid Chemical Company (The), an RPM company; Tuf-Strand SF.
FORTA Corporation; FORTA FERRO.

Grace Construction Products, W. R. Grace & Co.; Strux 90/40.
Nycon, Inc.; XL.

Propex Concrete Systems Corp.; Fibermesh 650.

Sika Corporation; Sika Fiber [MS] [MS10].

<Insert manufacturer's name>

or approved equal.

2.7 WATERSTOPS

A. Flexible Rubber Waterstops: CE CRD-C 513,[ with factory-installed metal eyelets,]
for embedding in concrete to prevent passage of fluids through joints. Factory fabricate
corners, intersections, and directional changes.

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
a. Greenstreak.
b. Williams Products, Inc.
C. <Insert manufacturer's name>
d. orapproved equal.
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2. Profile: [Flat, dumbbell with center bulb] [Flat, dumbbell without center bulb]
[Ribbed with center bulb] [Ribbed without center bulb] [As indicated] <Insert
profile>.
3. Dimensions: [4 inches by 3/16 inch thick (100 mm by 4.75 mm thick)] [6 inches
by 3/8 inch thick (150 mm by 10 mm thick)] [9 inches by 3/8 inch thick (225 mm
by 10 mm thick)] <Insert dimensions>; nontapered.
B. Chemically Resistant Flexible Waterstops: Thermoplastic elastomer rubber

waterstops|[ with factory-installed metal eyelets], for embedding in concrete to
prevent passage of fluids through joints; resistant to oils, solvents, and chemicals.
Factory fabricate corners, intersections, and directional changes.

1.

Products: Subject to compliance with requirements, provide one of the following:

JP Specialties, Inc.; Earth Shield TPE-Rubber.

Vinylex Corp.; PetroStop.

WESTEC Barrier Technologies, Inc.; 600 Series TPE-R.
<Insert manufacturer's name>

or approved equal.

PO TR

Profile: [Flat, dumbbell with center bulb] [Flat, dumbbell without center bulb]
[Ribbed with center bulb] [Ribbed without center bulb] [As indicated] <Insert
profile>.

Dimensions: [4 inches by 3/16 inch thick (100 mm by 4.75 mm thick)] [6 inches
by 3/16 inch thick (150 mm by 4.75 mm thick)] [6 inches by 3/8 inch thick (150
mm by 10 mm thick)] [9 inches by 3/16 inch thick (225 mm by 4.75 mm thick)] [9
inches by 3/8 inch thick (225 mm by 10 mm thick)] <Insert dimensions>;
nontapered.

C. Flexible PVC Waterstops: CE CRD-C 572,[ with factory-installed metal eyelets,] for
embedding in concrete to prevent passage of fluids through joints. Factory fabricate
corners, intersections, and directional changes.

1. Manufacturers: Subject to compliance with requirements, provide products by

one of the following:

a. BoMetals, Inc.

b. Greenstreak.

c.  Paul Murphy Plastics Company.
d. Vinylex Corp.

e. <Insert manufacturer's name>
f. or approved equal.

2. Profile: [Flat, dumbbell with center bulb] [Flat, dumbbell without center bulb]
[Ribbed with center bulb] [Ribbed without center bulb] [As indicated] <Insert
profile>.

3. Dimensions: [4 inches by 3/16 inch thick (100 mm by 4.75 mm thick)] [6 inches
by 3/8 inch thick (150 mm by 10 mm thick)] [9 inches by 3/8 inch thick (225 mm
by 10 mm thick)] <Insert dimensions>; nontapered.
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D. Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal strip,
butyl rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding
to concrete, 3/4 by 1 inch (19 by 25 mm).

1. Products: Subject to compliance with requirements, provide one of the following:
a. Carlisle Coatings & Waterproofing, Inc.; MiraSTOP.
b. CETCO,; Volclay Waterstop-RX.
(of Concrete Sealants Inc.; Conseal CS-231.
d. Greenstreak; Swellstop.
e. Henry Company, Sealants Division; Hydro-Flex.
f. JP Specialties, Inc.; Earth Shield Type 20.
g. <Insert manufacturer's name>
h.  or approved equal.

E. Self-Expanding Rubber Strip Waterstops: Manufactured rectangular or trapezoidal
strip, bentonite-free hydrophilic polymer modified chloroprene rubber, for adhesive
bonding to concrete, 3/8 by 3/4 inch (10 by 19 mm).

1. Products: Subject to compliance with requirements, provide one of the following:
a. Adeka Ultra Seal/OCM, Inc.; Adeka Ultra Seal.
b. Greenstreak; Hydrotite.
c.  Vinylex Corp.; Swellseal.
d. <Insert manufacturer's name>
e. orapproved equal.
2.8 VAPOR RETARDERS

A. Sheet Vapor Retarder: ASTM E 1745, Class A[, except with maximum perm rating
of <Insert rating>]. Include manufacturer's recommended adhesive or
pressure-sensitive tape.

1.  Products: Subject to compliance with requirements, provide one of the following:
a. Carlisle Coatings & Waterproofing, Inc.; Blackline 400.
b.  Fortifiber Building Systems Group; Moistop Ultra [15] [10].
c.  Grace Construction Products, W. R. Grace & Co.; Florprufe 120.
d. Insulation Solutions, Inc.; Viper VaporCheck [16] [10] [6.5].
e. Meadows, W. R., Inc.; Perminator [15 mil] [10 mil].
f. Raven Industries Inc.; Vapor Block [15] [10].
g. ReefIndustries, Inc.; Griffolyn [Type-105] [Type-65G] [15 mil Green] [10
mil Green].
h.  Stego Industries, LLC; Stego Wrap [15 mil Class A] [10 mil Class A].
i. <Insert manufacturer's name>
J- or approved equal.

B. Sheet Vapor Retarder: ASTM E 1745, Class B[, except with maximum perm rating

of <Insert rating>]. Include manufacturer's recommended adhesive or
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pressure-sensitive tape.
1. Products: Subject to compliance with requirements, provide one of the following:

Fortifiber Building Systems Group; Moistop Ultra 6.
Raven Industries Inc.; Griffolyn [Type-65] [10 mil Green].
Stego Industries, LLC; Stego Wrap, 10 mil Class A.
<Insert manufacturer's name>

or approved equal.

®oo o

C. Sheet Vapor Retarder: ASTM E 1745, Class C[, except with maximum perm rating
of <Insert rating>]. Include manufacturer's recommended adhesive or
pressure-sensitive joint tape.

1.  Products: Subject to compliance with requirements, provide one of the following:

Fortifiber Building Systems Group; Moistop Plus.
Raven Industries Inc.; Vapor Block 6.

Reef Industries, Inc.; Griffolyn [Type-65] [Type-85].
Stego Industries, LLC; Stego Wrap, 10 mil Class C.
<Insert manufacturer's name>

or approved equal.

~Poo0oTp

D. Bituminous Vapor Retarder: 110-mil- (2.8-mm-) thick, semiflexible, 7-ply sheet
membrane consisting of reinforced core and carrier sheet with fortified asphalt layers,
protective weathercoating, and removable plastic release liner. Furnish manufacturer's
accessories including bonding asphalt, pointing mastics, and self-adhering joint tape.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Meadows, W. R., Inc.; Premoulded Membrane Vapor Seal.
b. <Insert manufacturer's name>
c.  orapproved equal.

2. Water-Vapor Permeance: 0.00 grains/h x sq. ft. x inches Hg (0.00 ng/Pa x s x sq.
m); ASTM E 154.

3.  Tensile Strength: 140 Ibf/inch (24.5 kN/m); ASTM E 154.

4.  Puncture Resistance: 90 Ibf (400N); ASTM E 154.

E. Granular Fill: Clean mixture of crushed stone or crushed or uncrushed gravel; ASTM D
448, Size 57, with 100 percent passing a 1-1/2-inch (37.5-mm) sieve and 0 to 5 percent
passing a No. 8 (2.36-mm) sieve.

F. Fine-Graded Granular Material: Clean mixture of crushed stone, crushed gravel, and
manufactured or natural sand; ASTM D 448, Size 10, with 100 percent passing a
3/8-inch (9.5-mm) sieve, 10 to 30 percent passing a No. 100 (0.15-mm) sieve, and at
least 5 percent passing No. 200 (0.075-mm) sieve; complying with deleterious
substance limits of ASTM C 33 for fine aggregates.
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2.9

A.

FLOOR AND SLAB TREATMENTS

Slip-Resistive Emery Aggregate Finish: Factory-graded, packaged, rustproof,
nonglazing, abrasive, crushed emery aggregate containing not less than 50 percent
aluminum oxide and not less than 20 percent ferric oxide; unaffected by freezing,
moisture, and cleaning materials with 100 percent passing [3/8-inch (9.5-mm)] [No. 4
(4.75-mm)] [No. 8 (2.36-mm)] <Insert size or gradation> sieve.

1.  Products: Subject to compliance with requirements, provide one of the following:

Anti-Hydro International, Inc.; Emery.

Dayton Superior Corporation; Emery Tuff Non-Slip.
Lambert Corporation; EMAG-20.

L&M Construction Chemicals, Inc.; Grip It.
Metalcrete Industries; Metco Anti-Skid Aggregate.
<Insert manufacturer's name>

or approved equal.

@~oooow

Slip-Resistive Aluminum Granule Finish: Factory-graded, packaged, rustproof,
nonglazing, abrasive aggregate of not less than 95 percent fused aluminum-oxide
granules.

1. Products: Subject to compliance with requirements, provide one of the following:

Anti-Hydro International, Inc.; A-H Alox.

BASF Construction Chemicals - Building Systems; Frictex NS.
L&M Construction Chemicals, Inc.; Grip It AO.

<Insert manufacturer's name>

or approved equal.

oo o

Emery Dry-Shake Floor Hardener: [Pigmented] [Unpigmented], factory-packaged,
dry combination of Portland cement, graded emery aggregate, and plasticizing
admixture; with emery aggregate consisting of no less than 60 percent of total
aggregate content.

1. Color: [As indicated by manufacturer's designation] [Match DEN Project
Manager's sample] [As selected by DEN Project Manager from manufacturer's
full range].

Metallic Dry-Shake Floor Hardener: [Pigmented] [Unpigmented], factory-packaged,
dry combination of Portland cement, graded metallic aggregate, rust inhibitors, and
plasticizing admixture; with metallic aggregate consisting of no less than 65 percent of
total aggregate content.

1. Color: [As indicated by manufacturer's designation] [Match DEN Project
Manager's sample] [As selected by DEN Project Manager from
manufacturer's full range].

Unpigmented Mineral Dry-Shake Floor Hardener: Factory-packaged dry combination
of Portland cement, graded quartz aggregate, and plasticizing admixture.
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1.

Products: Subject to compliance with requirements, provide one of the following:

S3ITARTTS@Teo0Ty

BASF Construction Chemicals - Building Systems; Maximent.
ChemMasters; ConColor.

Conspec by Dayton Superior; Conshake 500.

Dayton Superior Corporation; Quartz Tuff.

Edoco by Dayton Superior; Burke Non Metallic Floor Hardener 250.
Euclid Chemical Company (The), an RPM company; Surflex.
Kaufman Products, Inc.; Tycron.

Lambert Corporation; Colorhard.

L&M Construction Chemicals, Inc.; Quartzplate FF.
Metalcrete Industries; Floor Quartz.

Scofield, L. M. Company; Lithochrome Color Hardener.
Symons by Dayton Superior; Hard Top.

<Insert manufacturer's name>

or approved equal.

F. Pigmented Mineral Dry-Shake Floor Hardener: Factory-packaged, dry combination of

Portland cement, graded quartz aggregate, color pigments, and plasticizing admixture.

Use color pigments that are finely ground, nonfading mineral oxides interground with

cement.

1. Products: Subject to compliance with requirements, provide one of the following:
a. BASF Construction Chemicals - Building Systems; Mastercron.

b. ChemMasters; ConColor.

c. Conspec by Dayton Superior; Conshake 600 Colortone.

d. Dayton Superior Corporation; Quartz Tuff.

e. Edoco by Dayton Superior; Burke Non Metallic Floor Hardener 200 - 205.
f. Euclid Chemical Company (The), an RPM company; Surflex.
g. Kaufman Products, Inc.; Tycron.

h.  Lambert Corporation; Colorhard.

i L&M Construction Chemicals, Inc.; Quartz Plate FF.

J- Metalcrete Industries; Floor Quartz.

k.  Scofield, L. M. Company; Lithochrome Color Hardener.

l. Symons by Dayton Superior; Color Hardener.

m. <Insert manufacturer's name>

n. orapproved equal.

2. Color: [As indicated by manufacturer's designation] [Match DEN Project
Manager's sample] [As selected by DEN Project Manager from
manufacturer's full range].

2.10 LIQUID FLOOR TREATMENTS
A. VOC Content: Liquid floor treatments shall have a VOC content of 200 g/L or less

when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
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B. Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of
inorganic silicate or siliconate materials and proprietary components; odorless; that
penetrates, hardens, and densifies concrete surfaces.

1.  Products: Subject to compliance with requirements, provide one of the following:

ETOSITATTSQTOQ0 T

ChemMasters; Chemisil Plus.

ChemTec Int'l; ChemTec One.

Conspec by Dayton Superior; Intraseal.

Curecrete Distribution Inc.; Ashford Formula.

Dayton Superior Corporation; Day-Chem Sure Hard (J-17).

Edoco by Dayton Superior; Titan Hard.

Euclid Chemical Company (The), an RPM company; Euco Diamond Hard.
Kaufman Products, Inc.; SureHard.

L&M Construction Chemicals, Inc.; Seal Hard.

Meadows, W. R., Inc.; LIQUI-HARD.

Metalcrete Industries; Floorsaver.

Nox-Crete Products Group; Duro-Nox.

Symons by Dayton Superior; Buff Hard.

US SPEC, Division of US Mix Products Company; US SPEC Industraseal.

Vexcon Chemicals, Inc.; Vexcon StarSeal PS Clear.

<Insert manufacturer's name>
or approved equal.

C. Penetrating Liquid Floor Treatments for Polished Concrete Finish: Clear, waterborne
solution of inorganic silicate or siliconate materials and proprietary components;
odorless; that penetrates, hardens, and is suitable for polished concrete surfaces.

1.  Products: Subject to compliance with requirements, provide one of the following:

a.
b.
C.

d.
e.

Advanced Floor Products; Retro-Plate 99.

L&M Construction Chemicals, Inc.; FGS Hardener Plus.

QuestMark, a division of CentiMark Corporation; DiamondQuest Densifying
Impregnator Application.

<Insert manufacturer's name>

or approved equal.

2.11 CURING MATERIALS

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for
application to fresh concrete.

1.  Products: Subject to compliance with requirements, provide one of the following:

I

Axim Italcementi Group, Inc.; CATEXOL CimFilm.

BASF Construction Chemicals - Building Systems; Confilm.
ChemMasters; SprayFilm.

Conspec by Dayton Superior; Aquafilm.

Dayton Superior Corporation; Sure Film (J-74).
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Edoco by Dayton Superior; BurkeFilm.

Euclid Chemical Company (The), an RPM company; Eucobar.
Kaufman Products, Inc.; Vapor-Aid.

Lambert Corporation; LAMBCO Skin.

L&M Construction Chemicals, Inc.; E-CON.

Meadows, W. R., Inc.; EVAPRE.

Metalcrete Industries; Waterhold.

Nox-Crete Products Group; MONOFILM.

Sika Corporation; SikaFilm.

SpecChem, LLC; Spec Film.

Symons by Dayton Superior; Finishing Aid.

TK Products, Division of Sierra Corporation; TK-2120 TRI-FILM.
Unitex; PRO-FILM.

Vexcon Chemicals, Inc.; Certi-Vex Envio Set.

<Insert manufacturer's name>

or approved equal.

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf,
weighing approximately 9 o0z./sq. yd. (305 g/sg. m) when dry.

C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene
sheet.

D. Water: Potable.

E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1,
Class B, dissipating.

1.

Products: Subject to compliance with requirements, provide one of the following:

¥ TQTOSITART TS Q@00 T

Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB.
BASF Construction Chemicals - Building Systems; Kure 200.
ChemMasters; Safe-Cure Clear.

Conspec by Dayton Superior; W.B. Resin Cure.

Dayton Superior Corporation; Day-Chem Rez Cure (J-11-W).
Edoco by Dayton Superior; Res X Cure WB.

Euclid Chemical Company (The), an RPM company; Kurez W VOX;
TAMMSCURE WB 30C.

Kaufman Products, Inc.; Thinfilm 420.

Lambert Corporation; AQUA KURE - CLEAR.

L&M Construction Chemicals, Inc.; L&M Cure R.

Meadows, W. R., Inc.; 1100-CLEAR.

Nox-Crete Products Group; Resin Cure E.

Right Pointe; Clear Water Resin.

SpecChem, LLC; Spec Rez Clear.

Symons by Dayton Superior; Resi-Chem Clear.

TK Products, Division of Sierra Corporation; TK-2519 DC WB.
Vexcon Chemicals, Inc.; Certi-Vex Enviocure 100.

<Insert manufacturer's name>

or approved equal.
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F. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1,
Class B, nondissipating], certified by curing compound manufacturer to not
interfere with bonding of floor covering].

1.

Products: Subject to compliance with requirements, provide one of the following:

Se@mooooTy
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Anti-Hydro International, Inc.; AH Clear Cure WB.

BASF Construction Chemicals - Building Systems; Kure-N-Seal WB.
ChemMasters; Safe-Cure & Seal 20.

Conspec by Dayton Superior; Cure and Seal WB.

Cresset Chemical Company; Crete-Trete 309-VOC Cure & Seal.
Dayton Superior Corporation; Safe Cure and Seal (J-18).

Edoco by Dayton Superior; Spartan Cote WB |I.

Euclid Chemical Company (The), an RPM company; Aqua Cure VOX;
Clearseal WB 150.

Kaufman Products, Inc.; Cure & Seal 309 Emulsion.

Lambert Corporation; Glazecote Sealer-20.

L&M Construction Chemicals, Inc.; Dress & Seal WB.

Meadows, W. R., Inc.; Vocomp-20.

Metalcrete Industries; Metcure.

Nox-Crete Products Group; Cure & Seal 150E.

Symons by Dayton Superior; Cure & Seal 18 Percent E.

TK Products, Division of Sierra Corporation; TK-2519 WB.

Vexcon Chemicals, Inc.; Starseal 309.

<Insert manufacturer's name>

or approved equal.

G. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1,
Class B, 18 to 25 percent solids, nondissipating|, certified by curing compound
manufacturer to not interfere with bonding of floor covering].

1.  Products: Subject to compliance with requirements, provide one of the following:
a. BASF Construction Chemicals - Building Systems; Kure-N-Seal W.
b. ChemMasters; Safe-Cure Clear.
c. Conspec by Dayton Superior; High Seal.
d. Dayton Superior Corporation; Safe Cure and Seal (J-19).
e. Edoco by Dayton Superior; Spartan Cote WB Il 20 Percent.
f. Euclid Chemical Company (The), an RPM company; Diamond Clear VOX;
Clearseal WB STD.
g. Kaufman Products, Inc.; SureCure Emulsion.
h. Lambert Corporation; Glazecote Sealer-20.
i. L&M Construction Chemicals, Inc.; Dress & Seal WB.
j- Meadows, W. R., Inc.; Vocomp-20.
K. Metalcrete Industries; Metcure 0800.
l. Nox-Crete Products Group; Cure & Seal 200E.
m.  Symons by Dayton Superior; Cure & Seal 18 Percent E.
n. Vexcon Chemicals, Inc.; Starseal 0800.
0. <Insert manufacturer's name>
p. orapproved equal.
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H. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound: ASTM C
1315, Type 1, Class A.

1.

Products: Subject to compliance with requirements, provide one of the following:
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BASF Construction Chemicals - Building Systems; Kure-N-Seal 25 LV.
ChemMasters; Spray-Cure & Seal Plus.

Conspec by Dayton Superior; Sealcure 1315.

Dayton Superior Corporation; Day-Chem Cure and Seal (J-22UV).
Edoco by Dayton Superior; Cureseal 1315.

Euclid Chemical Company (The), an RPM company; Super Diamond Clear;
LusterSeal 300.

Kaufman Products, Inc.; Sure Cure 25.

Lambert Corporation; UV Super Seal.

L&M Construction Chemicals, Inc.; Lumiseal Plus.

Meadows, W. R., Inc.; CS-309/30.

Metalcrete Industries; Seal N Kure 30.

Right Pointe; Right Sheen 30.

Vexcon Chemicals, Inc.; Certi-Vex AC 1315.

<Insert manufacturer's name>

or approved equal.

VOC Content: Curing and sealing compounds shall have a VOC content of 200
g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method

24).

. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C
1315, Type 1, Class A.

1.

Products: Subject to compliance with requirements, provide one of the following:

®caoow
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BASF Construction Chemicals - Building Systems; Kure 1315.
ChemMasters; Polyseal WB.

Conspec by Dayton Superior; Sealcure 1315 WB.

Edoco by Dayton Superior; Cureseal 1315 WB.

Euclid Chemical Company (The), an RPM company; Super Diamond Clear
VOX; LusterSeal WB 300.

Kaufman Products, Inc.; Sure Cure 25 Emulsion.

Lambert Corporation; UV Safe Seal.

L&M Construction Chemicals, Inc.; Lumiseal WB Plus.
Meadows, W. R., Inc.; Vocomp-30.

Metalcrete Industries; Metcure 30.

Right Pointe; Right Sheen WB30.

Symons by Dayton Superior; Cure & Seal 31 Percent E.
Vexcon Chemicals, Inc.; Vexcon Starseal 1315.

<Insert manufacturer's name>

or approved equal.

VOC Content: Curing and sealing compounds shall have a VOC content of 200
g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method
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24).

2.12 RELATED MATERIALS

A. Expansion- and Isolation-Joint-Filler Strips: [ASTM D 1751, asphalt-saturated
cellulosic fiber] [or] [ASTM D 1752, cork or self-expanding cork].

B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, [epoxy resin
with a Type A shore durometer hardness of 80] [aromatic polyurea with a Type A
shore durometer hardness range of 90 to 95] per ASTM D 2240.

C. Bonding Agent: ASTM C 1059/C 1059M, Type I, non-redispersible, acrylic emulsion,
or styrene butadiene.

D. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid
curing and bonding to damp surfaces, of class suitable for application temperature and
of grade to suit requirements, and as follows:

1. [Typesland Il, non-load bearing] [Types IV and V, load bearing], for bonding
hardened or freshly mixed concrete to hardened concrete.

E. Reglets: Fabricate reglets of not less than 0.022-inch- (0.55-mm-) thick,
galvanized-steel sheet. Temporarily fill or cover face opening of reglet to prevent
intrusion of concrete or debris.

F. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch (0.85
mm) thick, with bent tab anchors. Temporarily fill or cover face opening of slots to
prevent intrusion of concrete or debiris.

2.13 REPAIR MATERIALS

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can
be applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to
match adjacent floor elevations.

1. Cement Binder: ASTM C 150, Portland cement or hydraulic or blended hydraulic
cement as defined in ASTM C 219.

2. Primer: Product of underlayment manufacturer recommended for substrate,
conditions, and application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse
sand as recommended by underlayment manufacturer.

4.  Compressive Strength: Not less than [4100 psi (29 MPa)] <Insert strength> at
28 days when tested according to ASTM C 109/C 109M.

B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can
be applied in thicknesses from 1/4 inch (6.4 mm) and that can be filled in over a
scarified surface to match adjacent floor elevations.

1. Cement Binder: ASTM C 150, Portland cement or hydraulic or blended hydraulic
ISSUED FOR: CONSULTANT NAME REVISION NO 00
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cement as defined in ASTM C 219.

2. Primer: Product of topping manufacturer recommended for substrate, conditions,
and application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse
sand as recommended by topping manufacturer.

4.  Compressive Strength: Not less than [5000 psi (34.5 MPa)] <Insert strength> at
28 days when tested according to ASTM C 109/C 109M.

2.14 CONCRETE MIXTURES, GENERAL

A. Prepare design mixtures for each type and strength of concrete, proportioned on the
basis of laboratory trial mixture or field test data, or both, according to ACI 301.

1. Use a qualified independent testing agency for preparing and reporting proposed
mixture designs based on laboratory trial mixtures.

B. Cementitious Materials:[ Use fly ash, pozzolan, ground granulated blast-furnace
slag, and silica fume as needed to reduce the total amount of Portland cement,
which would otherwise be used, by not less than 40 percent.] [ Limit percentage,
by weight, of cementitious materials other than Portland cement in concrete as
follows:]

1. Fly Ash: 25 percent.

2. Combined Fly Ash and Pozzolan: 25 percent.

3. Ground Granulated Blast-Furnace Slag: 50 percent.

4.  Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag: 50
percent Portland cement minimum, with fly ash or pozzolan not exceeding 25
percent.

C. Retain three subparagraphs below if silica fume is permitted. Limits of silica fume
alone or in combination with other cementitious materials below are based on ACI 301
and ACI 318 (ACI 318M).

1.  Silica Fume: 10 percent.

2. Combined Fly Ash, Pozzolans, and Silica Fume: 35 percent with fly ash or
pozzolans not exceeding 25 percent and silica fume not exceeding 10 percent.

3. Combined Fly Ash or Pozzolans, Ground Granulated Blast-Furnace Slag, and
Silica Fume: 50 percent with fly ash or pozzolans not exceeding 25 percent and
silica fume not exceeding 10 percent.

D. Limit water-soluble, chloride-ion content in hardened concrete to [0.06] [0.15] [0.30]
[1.00] percent by weight of cement.

E. Admixtures: Use admixtures according to manufacturer's written instructions.

1. Use [water-reducing] [high-range water-reducing] [or] [plasticizing]
admixture in concrete, as required, for placement and workability.

2. Use water-reducing and retarding admixture when required by high
temperatures, low humidity, or other adverse placement conditions.
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3. Use water-reducing admixture in pumped concrete, concrete for heavy-use
industrial slabs and parking structure slabs, concrete required to be watertight,
and concrete with a water-cementitious materials ratio below 0.50.
4.  Use corrosion-inhibiting admixture in concrete mixtures where indicated.
F. Color Pigment: Add color pigment to concrete mixture according to manufacturer's
written instructions and to result in hardened concrete color consistent with approved
mockup.

2.15 CONCRETE MIXTURES FOR BUILDING ELEMENTS

A. Footings: Proportion normal-weight concrete mixture as follows:

1.

W

Minimum Compressive Strength: [5000 psi (34.5 MPa)] [4500 psi (31 MPa)] [4000
psi (27.6 MPa)] [3500 psi (24.1 MPa)] [3000 psi (20.7 MPa)] <Insert strength> at
28 days.

Maximum Water-Cementitious Materials Ratio: [0.50] [0.45] [0.40] <Insert ratio>.
Slump Limit: [4 inches (100 mm)] [5 inches (125 mm)] [8 inches (200 mm) for
concrete with verified slump of 2to 4 inches (50 to 100 mm) before adding
high-range water-reducing admixture or plasticizing admixture] <Insert
dimension>, plus or minus 1 inch (25 mm).

Air Content: [5.5] <Insert number> percent, plus or minus 1.5 percent at point of
delivery for 1-1/2-inch (38-mm) nominal maximum aggregate size.

Air Content: [6] <Insert number> percent, plus or minus 1.5 percent at point of
delivery for [1-inch (25-mm)] [3/4-inch (19-mm)] nominal maximum aggregate
size.

B. Foundation Walls: Proportion normal-weight concrete mixture as follows:

1.

wn

Minimum Compressive Strength: [5000 psi (34.5 MPa)] [4500 psi (31 MPa)] [4000
psi (27.6 MPa)] [3500 psi (24.1 MPa)] [3000 psi (20.7 MPa)] <Insert strength> at
28 days.

Maximum Water-Cementitious Materials Ratio: [0.50] [0.45] [0.40] <Insert ratio>.
Slump Limit: [4 inches (100 mm)] [5 inches (125 mm)] [8 inches (200 mm) for
concrete with verified slump of 2to 4 inches (50 to 100 mm) before adding
high-range water-reducing admixture or plasticizing admixture] <Insert
dimension>, plus or minus 1 inch (25 mm).

Air Content: [5.5] <Insert number> percent, plus or minus 1.5 percent at point of
delivery for 1-1/2-inch (38-mm) nominal maximum aggregate size.

Air Content: [6] <Insert number> percent, plus or minus 1.5 percent at point of
delivery for [1-inch (25-mm)] [3/4-inch (19-mm)] nominal maximum aggregate
size.

C. Slabs-on-Grade: Proportion normal-weight concrete mixture as follows:

1.  Minimum Compressive Strength: [5000 psi (34.5 MPa)] [4500 psi (31 MPa)] [4000
psi (27.6 MPa)] [3500 psi (24.1 MPa)] [3000 psi (20.7 MPa)] <Insert strength> at
28 days.
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2.

3.

Minimum Cementitious Materials Content: [470 Ib/cu. yd. (279 kg/cu. m)] [520
Ib/cu. yd. (309 kg/cu. m)] [540 Ib/cu. yd. (320 kg/cu. m)].

Slump Limit: [4 inches (100 mm)] [5 inches (125 mm)], plus or minus 1 inch (25
mm).

Air Content: [5.5] <Insert number> percent, plus or minus 1.5 percent at point of
delivery for 1-1/2-inch (38-mm) nominal maximum aggregate size.

Air Content: [6] <Insert number> percent, plus or minus 1.5 percent at point of
delivery for [1-inch (25-mm)] [3/4-inch (19-mm)] nominal maximum aggregate
size.

Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.
Steel-Fiber Reinforcement: Add to concrete mixture, according to manufacturer's
written instructions, at a rate of [50 Ib/cu. yd. (29.7 kg/cu. m)] <Insert weight>.
Synthetic Micro-Fiber: Uniformly disperse in concrete mixture at manufacturer's
recommended rate, but not less than [1.0 Ib/cu. yd. (0.60 kg/cu. m)] [1.5 Ib/cu.
yd. (0.90 kg/cu. m)] <Insert dosage>.

Synthetic Macro-Fiber: Uniformly disperse in concrete mixture at manufacturer's
recommended rate, but not less than [4.0 Ib/cu. yd. (2.4 kg/cu. m)] [5 Ib/cu. yd.
(3 kg/cu. m)] <Insert dosage>.

D. Suspended Slabs: Proportion normal-weight concrete mixture as follows:

1.  Minimum Compressive Strength: [5000 psi (34.5 MPa)] [4500 psi (31 MPa)] [4000
psi (27.6 MPa)] [3500 psi (24.1 MPa)] [3000 psi (20.7 MPa)] <Insert strength> at
28 days.

2. Minimum Cementitious Materials Content: [470 Ib/cu. yd. (279 kg/cu. m)] [520
Ib/cu. yd. (309 kg/cu. m)] [540 Ib/cu. yd. (320 kg/cu. m)].

3. Slump Limit: [4 inches (100 mm)] [5 inches (125 mm)], plus or minus 1 inch (25
mm).

4.  Air Content: [5.5] <Insert number> percent, plus or minus 1.5 percent at point of
delivery for 1-1/2-inch (38-mm) nominal maximum aggregate size.

5.  Air Content: [6] <Insert number> percent, plus or minus 1.5 percent at point of
delivery for [1-inch (25-mm)] [3/4-inch (19-mm)] nominal maximum aggregate
size.

6.  Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.

7. Steel-Fiber Reinforcement: Add to concrete mixture, according to manufacturer's
written instructions, at a rate of [50 Ib/cu. yd. (29.7 kg/cu. m)] <Insert weight>.

8.  Synthetic Micro-Fiber: Uniformly disperse in concrete mixture at manufacturer's
recommended rate, but not less than [1.0 Ib/cu. yd. (0.60 kg/cu. m)] [1.5 Ib/cu.
yd. (0.90 kg/cu. m)] <Insert dosage>.

9.  Synthetic Macro-Fiber: Uniformly disperse in concrete mixture at manufacturer's
recommended rate, but not less than [4.0 Ib/cu. yd. (2.4 kg/cu. m)] [5 Ib/cu. yd.
(3 kg/cu. m)] <Insert dosage>.

E. Suspended Slabs: Proportion structural lightweight concrete mixture as follows:

1.  Minimum Compressive Strength: [5000 psi (34.5 MPa)] [4500 psi (31 MPa)] [4000
psi (27.6 MPa)] [3500 psi (24.1 MPa)] [3000 psi (20.7 MPa)] <Insert strength> at
28 days.
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2.  Calculated Equilibrium Unit Weight: [115 Ib/cu. ft. (1842 kg/cu. m)] [110 Ib/cu. ft.
(1762 kg/cu. m)] [105 Ib/cu. ft. (1682 kg/cu. m)], plus or minus 3 Ib/cu. ft. (48.1
kg/cu. m) as determined by ASTM C 567.

3. Slump Limit: [4 inches (100 mm)] [5 inches (125 mm)], plus or minus 1 inch (25
mm).

4.  Air Content: 6 percent, plus or minus 2 percent at point of delivery for nominal
maximum aggregate size greater than 3/8 inch (10 mm).

5.  Air Content: 7 percent, plus or minus 2 percent at point of delivery for nominal

maximum aggregate size 3/8 inch (10 mm) or less.

Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.

Steel-Fiber Reinforcement: Add to concrete mixture, according to manufacturer's

written instructions, at a rate of [50 Ib/cu. yd. (29.7 kg/cu. m)] <Insert weight>.

8.  Synthetic Micro-Fiber: Uniformly disperse in concrete mixture at manufacturer's
recommended rate, but not less than [1.0 Ib/cu. yd. (0.60 kg/cu. m)] [1.5 Ib/cu.
yd. (0.90 kg/cu. m)] <Insert dosage>.

9.  Synthetic Macro-Fiber: Uniformly disperse in concrete mixture at manufacturer's
recommended rate, but not less than [4.0 Ib/cu. yd. (2.4 kg/cu. m)] [5 Ib/cu. yd.
(3 kg/cu. m)] <Insert dosage>.

F. Concrete Toppings: Proportion normal-weight concrete mixture as follows:

1.  Minimum Compressive Strength: [5000 psi (34.5 MPa)] [4500 psi (31 MPa)] [4000
psi (27.6 MPa)] [3500 psi (24.1 MPa)] [3000 psi (20.7 MPa)] <Insert strength> at
28 days.

2. Minimum Cementitious Materials Content: [470 Ib/cu. yd. (279 kg/cu. m)] [520
Ib/cu. yd. (309 kg/cu. m)] [540 Ib/cu. yd. (320 kg/cu. m)].

3. Slump Limit: [4 inches (100 mm)] [5 inches (125 mm)], plus or minus 1 inch (25
mm).

4.  Air Content: [5.5] <Insert number> percent, plus or minus 1.5 percent at point of
delivery for 1-1/2-inch (38-mm) nominal maximum aggregate size.

5.  Air Content: [6] <Insert number> percent, plus or minus 1.5 percent at point of
delivery for [1-inch (25-mm)] [3/4-inch (19-mm)] nominal maximum aggregate
size.

6.  Air Content: Do not allow air content of trowel-finished toppings to exceed 3
percent.

7.  Steel-Fiber Reinforcement: Add to concrete mixture, according to manufacturer's
written instructions, at a rate of [50 Ib/cu. yd. (29.7 kg/cu. m)] <Insert weight>.

8.  Synthetic Micro-Fiber: Uniformly disperse in concrete mixture at manufacturer's
recommended rate, but not less than [1.0 Ib/cu. yd. (0.60 kg/cu. m)] [1.5 Ib/cu.
yd. (0.90 kg/cu. m)] <Insert dosage>.

9.  Synthetic Macro-Fiber: Uniformly disperse in concrete mixture at manufacturer's
recommended rate, but not less than [4.0 Ib/cu. yd. (2.4 kg/cu. m)] [5 Ib/cu. yd.
(3 kg/cu. m)] <Insert dosage>.

G. Building Frame Members: Proportion normal-weight concrete mixture as follows:

1.  Minimum Compressive Strength: [5000 psi (34.5 MPa)] [4500 psi (31 MPa)] [4000
psi (27.6 MPa)] [3500 psi (24.1 MPa)] [3000 psi (20.7 MPa)] <Insert strength> at
28 days.

2. Maximum Water-Cementitious Materials Ratio: [0.50] [0.45] [0.40] <Insert ratio>.

ISSUED FOR: CONSULTANT NAME REVISION NO 00

12/2016

033000-26



TECHNICAL SPECIFICATIONS DENVER INTERNATIONAL AIRPORT
03 CONCRETE DEN TECH SPECS 2016

033000

CONTRACT NO.00000

CAST-IN-PLACE CONCRETE

3. Slump Limit: [4 inches (100 mm)] [5 inches (125 mm)] [8 inches (200 mm) for
concrete with verified slump of 2 to 4 inches (50 to 100 mm) before adding
high-range water-reducing admixture or plasticizing admixture] <Insert
dimension>, plus or minus 1 inch (25 mm).

4.  Air Content: [5.5] <Insert number> percent, plus or minus 1.5 percent at point of
delivery for 1-1/2-inch (38-mm) nominal maximum aggregate size.

5.  Air Content: [6] <Insert number> percent, plus or minus 1.5 percent at point of
delivery for [1-inch (25-mm)] [3/4-inch (19-mm)] nominal maximum aggregate

size.

H. Building Walls: Proportion normal-weight concrete mixture as follows:

1.  Minimum Compressive Strength: [5000 psi (34.5 MPa)] [4500 psi (31 MPa)] [4000
psi (27.6 MPa)] [3500 psi (24.1 MPa)] [3000 psi (20.7 MPa)] <Insert strength> at
28 days.

2.  Maximum Water-Cementitious Materials Ratio: [0.50] [0.45] [0.40] <Insert ratio>.

3. Slump Limit: [4 inches (100 mm)] [5 inches (125 mm)] [8 inches (200 mm) for
concrete with verified slump of 2to 4 inches (50 to 100 mm) before adding
high-range water-reducing admixture or plasticizing admixture] <Insert
dimension>, plus or minus 1 inch (25 mm).

4.  Air Content: [5.5] <Insert number> percent, plus or minus 1.5 percent at point of
delivery for 1-1/2-inch (38-mm) nominal maximum aggregate size.

5.  Air Content: [6] <Insert number> percent, plus or minus 1.5 percent at point of
delivery for [1-inch (25-mm)] [3/4-inch (19-mm)] nominal maximum aggregate
size.

2.16 FABRICATING REINFORCEMENT
A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."
2.17 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM
C 94/C 94M[ and ASTM C 1116/C 1116M], and furnish batch ticket information.

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce
mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is
above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete
according to ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type
batch machine mixer.

1.  For mixer capacity of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least
1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before
any part of batch is released.

2.  For mixer capacity larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15
seconds for each additional 1 cu. yd. (0.76 cu. m).
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3. Provide batch ticket for each batch discharged and used in the Work, indicating
Project identification name and number, date, mixture type, mixture time,
guantity, and amount of water added. Record approximate location of final
deposit in structure.

PART 3 - EXECUTION

3.1

FORMWORK

Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support
vertical, lateral, static, and dynamic loads, and construction loads that might be
applied, until structure can support such loads.

Construct formwork so concrete members and structures are of size, shape,
alignment, elevation, and position indicated, within tolerance limits of ACI 117.

Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as
follows:

1. [Class A, 1/8 inch (3.2 mm)] <Insert dimension> for smooth-formed finished
surfaces.

2. [Class B, 1/4 inch (6 mm)] [Class C, 1/2 inch (13 mm)] [Class D, 1 inch (25 mm)]
<Insert dimension> for rough-formed finished surfaces.

Construct forms tight enough to prevent loss of concrete mortar.

Fabricate forms for easy removal without hammering or prying against concrete
surfaces. Provide crush or wrecking plates where stripping may damage cast concrete
surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1
vertical.

1. Install keyways, reglets, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.

Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve
required elevations and slopes in finished concrete surfaces. Provide and secure units
to support screed strips; use strike-off templates or compacting-type screeds.

Provide temporary openings for cleanouts and inspection ports where interior area of
formwork is inaccessible. Close openings with panels tightly fitted to forms and
securely braced to prevent loss of concrete mortar. Locate temporary openings in
forms at inconspicuous locations.

[Chamfer] [Do not chamfer] exterior corners and edges of permanently exposed
concrete.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and
bulkheads required in the Work. Determine sizes and locations from trades providing
such items.
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J.

3.2

3.3

3.4

A.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood,
sawdust, dirt, and other debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar
leaks and maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's
written instructions, before placing reinforcement.

EMBEDDED ITEMS

Place and secure anchorage devices and other embedded items required for adjoining
work that is attached to or supported by cast-in-place concrete. Use setting drawings,
templates, diagrams, instructions, and directions furnished with items to be embedded.

1. Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel
Buildings and Bridges."

2. Install reglets to receive waterproofing and to receive through-wall flashings in
outer face of concrete frame at exterior walls, where flashing is shown at lintels,
shelf angles, and other conditions.

3. Install dovetail anchor slots in concrete structures as indicated.

REMOVING AND REUSING FORMS

General: Formwork for sides of beams, walls, columns, and similar parts of the Work
that does not support weight of concrete may be removed after cumulatively curing at
not less than 50 deg F (10 deg C) for [24] <Insert number> hours after placing
concrete. Concrete has to be hard enough to not be damaged by form-removal
operations and curing and protection operations need to be maintained.

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that
supports weight of concrete in place until concrete has achieved] at least 70
percent of] its 28-day design compressive strength.

2.  Remove forms only if shores have been arranged to permit removal of forms
without loosening or disturbing shores.

Clean and repair surfaces of forms to be reused in the Work. Split, frayed,
delaminated, or otherwise damaged form-facing material will not be acceptable for
exposed surfaces. Apply new form-release agent.

When forms are reused, clean surfaces, remove fins and laitance, and tighten to close
joints. Align and secure joints to avoid offsets. Do not use patched forms for exposed
concrete surfaces unless approved by DEN Project Manager.

SHORES AND RESHORES

Comply with ACI 318 (ACI 318M) and ACI 301 for design, installation, and removal of
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shoring and reshoring.

1. Do not remove shoring or reshoring until measurement of slab tolerances is
complete.

B. In multistory construction, extend shoring or reshoring over a sufficient number of
stories to distribute loads in such a manner that no floor or member will be excessively
loaded or will induce tensile stress in concrete members without sufficient steel
reinforcement.

C. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate
and provide adequate reshoring to support construction without excessive stress or
deflection.

3.5 VAPOR RETARDERS

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to
ASTM E 1643 and manufacturer's written instructions.

1. Lapjoints 6 inches (150 mm) and seal with manufacturer's recommended tape.

B. Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder
according to manufacturer's written instructions.

C. Granular Course: Cover vapor retarder with [granular fill] [fine-graded granular
material], moisten, and compact with mechanical equipment to elevation tolerances of
plus 0 inch (0 mm) or minus 3/4 inch (19 mm).
1. Place and compact a 1/2-inch- (13-mm-) thick layer of fine-graded granular
material over granular fill.
3.6 STEEL REINFORCEMENT

A. General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder
before placing concrete.

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials
that would reduce bond to concrete.

C. Accurately position, support, and secure reinforcement against displacement. Locate
and support reinforcement with bar supports to maintain minimum concrete cover. Do
not tack weld crossing reinforcing bars.

1.  Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated.

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
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E.

3.7

Install welded wire reinforcement in longest practicable lengths on bar supports
spaced to minimize sagging. Lap edges and ends of adjoining sheets at least one
mesh spacing. Offset laps of adjoining sheet widths to prevent continuous laps in
either direction. Lace overlaps with wire.

Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy
repair coating according to ASTM D 3963/D 3963M. Use epoxy-coated steel wire ties
to fasten epoxy-coated steel reinforcement.

Zinc-Coated Reinforcement: Repair cut and damaged zinc coatings with zinc repair
material according to ASTM A 780. Use galvanized steel wire ties to fasten
zinc-coated steel reinforcement.

JOINTS

General: Construct joints true to line with faces perpendicular to surface plane of
concrete.

Construction Joints: Install so strength and appearance of concrete are not impaired,
at locations indicated, and as approved by DEN Project Manager. Coordinate locations
of all construction joints with flooring materials, and review with DEN Project Manager.

1. Place joints perpendicular to main reinforcement. Continue reinforcement across
construction joints unless otherwise indicated. Do not continue reinforcement
through sides of strip placements of floors and slabs.

2.  Form keyed joints as indicated. Embed keys at least 1-1/2 inches (38 mm) into
concrete.

3.  Locate joints for beams, slabs, joists, and girders in the middle third of spans.
Offset joints in girders a minimum distance of twice the beam width from a
beam-girder intersection.

4.  Locate horizontal joints in walls and columns at underside of floors, slabs,
beams, and girders and at the top of footings or floor slabs.

5.  Space vertical joints in walls [as indicated] <Insert spacing>. Locate joints
beside piers integral with walls, near corners, and in concealed locations where
possible.

6. Use a bonding agent at locations where fresh concrete is placed against
hardened or partially hardened concrete surfaces.

7.  Use epoxy-bonding adhesive at locations where fresh concrete is placed against
hardened or partially hardened concrete surfaces.

Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints,
sectioning concrete into areas as indicated, and as approved by DEN Project
Manager. Coordinate locations of all construction joints with flooring materials, and
review with DEN Project Manager. Construct contraction joints for a depth equal to at
least [one-fourth] <Insert depth> of concrete thickness as follows:

1. Grooved Joints: Form contraction joints after initial floating by grooving and
finishing each edge of joint to a radius of 1/8 inch (3.2 mm). Repeat grooving of
contraction joints after applying surface finishes. Eliminate groover tool marks on
concrete surfaces.
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3.8

3.9

D.

2. Sawed Joints: Form contraction joints with power saws equipped with
shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide
joints into concrete when cutting action will not tear, abrade, or otherwise
damage surface and before concrete develops random contraction cracks.

Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at
slab junctions with vertical surfaces, such as column pedestals, foundation walls,
grade beams, and other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished
concrete surface unless otherwise indicated.

2.  Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 1
inch (25 mm) below finished concrete surface where joint sealants, specified in
Section 079200 "Joint Sealants," are indicated.

3. Install joint-filler strips in lengths as long as practicable. Where more than one
length is required, lace or clip sections together.

Doweled Joints: Install dowel bars and support assemblies at joints where indicated.
Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one
side of joint.

WATERSTOPS

Flexible Waterstops: Install in construction joints and at other joints indicated to form a
continuous diaphragm. Install in longest lengths practicable. Support and protect
exposed waterstops during progress of the Work. Field fabricate joints in waterstops
according to manufacturer's written instructions.

Self-Expanding Strip Waterstops: Install in construction joints and at other locations
indicated, according to manufacturer's written instructions, adhesive bonding,
mechanically fastening, and firmly pressing into place. Install in longest lengths
practicable.

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, and
embedded items is complete and that required inspections have been performed.

Do not add water to concrete during delivery, at Project site, or during placement
unless approved by DEN Project Manager.

Before test sampling and placing concrete, water may be added at Project site, subject
to limitations of ACI 301.

1. Do not add water to concrete after adding high-range water-reducing admixtures
to mixture.

Deposit concrete continuously in one layer or in horizontal layers of such thickness
that no new concrete will be placed on concrete that has hardened enough to cause
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seams or planes of weakness. If a section cannot be placed continuously, provide
construction joints as indicated. Deposit concrete to avoid segregation.

1.

2.

Deposit concrete in horizontal layers of depth to not exceed formwork design
pressures and in a manner to avoid inclined construction joints.

Consolidate placed concrete with mechanical vibrating equipment according to
ACI 301.

Do not use vibrators to transport concrete inside forms. Insert and withdraw
vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer
and at least 6 inches (150 mm) into preceding layer. Do not insert vibrators into
lower layers of concrete that have begun to lose plasticity. At each insertion, limit
duration of vibration to time necessary to consolidate concrete and complete
embedment of reinforcement and other embedded items without causing mixture
constituents to segregate.

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within
limits of construction joints, until placement of a panel or section is complete.

1.

gD

Consolidate concrete during placement operations so concrete is thoroughly
worked around reinforcement and other embedded items and into corners.
Maintain reinforcement in position on chairs during concrete placement.

Screed slab surfaces with a straightedge and strike off to correct elevations.
Slope surfaces uniformly to drains where required.

Begin initial floating using bull floats or darbies to form a uniform and
open-textured surface plane, before excess bleedwater appears on the surface.
Do not further disturb slab surfaces before starting finishing operations.

F. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete
work from physical damage or reduced strength that could be caused by frost, freezing
actions, or low temperatures.

1.

When average high and low temperature is expected to fall below 40 deg F (4.4
deg C) for three successive days, maintain delivered concrete mixture
temperature within the temperature range required by ACI 301.

Do not use frozen materials or materials containing ice or snow. Do not place
concrete on frozen subgrade or on subgrade containing frozen materials.

Do not use calcium chloride, salt, or other materials containing antifreeze agents
or chemical accelerators unless otherwise specified and approved by DEN
Project Manager in mixture designs.

G. Hot-Weather Placement:. Comply with ACI 301 and as follows:

1.

Maintain concrete temperature below 90 deg F (32 deg C) at time of placement.
Chilled mixing water or chopped ice may be used to control temperature,
provided water equivalent of ice is calculated to total amount of mixing water.
Using liquid nitrogen to cool concrete is Contractor's option.

Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.
Keep subgrade uniformly moist without standing water, soft spots, or dry areas.
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3.10

A.

3.11

FINISHING FORMED SURFACES

Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with
tie holes and defects repaired and patched. Remove fins and other projections that
exceed specified limits on formed-surface irregularities.

1.  Apply to concrete surfaces [not exposed to public view] <Insert locations>.

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material,
arranged in an orderly and symmetrical manner with a minimum of seams. Repair and
patch tie holes and defects. Remove fins and other projections that exceed specified
limits on formed-surface irregularities.

1. Apply to concrete surfaces [exposed to public view,] [to receive a rubbed
finish,] [to be covered with a coating or covering material applied directly to
concrete] <Insert locations>.

Rubbed Finish: Apply the following to smooth-formed finished as-cast concrete where
indicated:

1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten
concrete surfaces and rub with carborundum brick or another abrasive until
producing a uniform color and texture. Do not apply cement grout other than that
created by the rubbing process.

2.  Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of
thick paint to coat surfaces and fill small holes. Mix one part Portland cement to
one and one-half parts fine sand with a 1:1 mixture of bonding admixture and
water. Add white Portland cement in amounts determined by trial patches so
color of dry grout will match adjacent surfaces. Scrub grout into voids and
remove excess grout. When grout whitens, rub surface with clean burlap and
keep surface damp by fog spray for at least 36 hours.

3.  Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix one part
Portland cement and one part fine sand with a 1:1 mixture of bonding agent and
water. Add white Portland cement in amounts determined by trial patches so
color of dry grout will match adjacent surfaces. Compress grout into voids by
grinding surface. In a swirling motion, finish surface with a cork float.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed
surfaces adjacent to formed surfaces, strike off smooth and finish with a texture
matching adjacent formed surfaces. Continue final surface treatment of formed
surfaces uniformly across adjacent unformed surfaces unless otherwise indicated.

FINISHING FLOORS AND SLABS

General: Comply with ACI 302.1R recommendations for screeding, restraightening,
and finishing operations for concrete surfaces. Do not wet concrete surfaces.
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B. Scratch Finish: While still plastic, texture concrete surface that has been screeded and
bull-floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile
amplitude of 1/4 inch (6 mm) in one direction.

1.  Apply scratch finish to surfaces [indicated] [and] [to receive concrete floor
toppings] [to receive mortar setting beds for bonded cementitious floor
finishes] <Insert locations>.

C. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is
small or inaccessible to power driven floats. Restraighten, cut down high spots, and fill
low spots. Repeat float passes and restraightening until surface is left with a uniform,
smooth, granular texture.

1.  Apply float finish to surfaces [indicated] [to receive trowel finish] [and] [to be
covered with fluid-applied or sheet waterproofing, built-up or membrane
roofing, or sand-bed terrazzo] <Insert locations>.

D. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete
by hand or power-driven trowel. Continue troweling passes and restraighten until
surface is free of trowel marks and uniform in texture and appearance. Grind smooth
any surface defects that would telegraph through applied coatings or floor coverings.

1.  Apply a trowel finish to surfaces [indicated] [exposed to view] [or] [to be
covered with resilient flooring, carpet, ceramic or quarry tile set over a
cleavage membrane, paint, or another thin-film-finish coating system]
<Insert locations>.

2.  Finish surfaces to the following tolerances, according to ASTM E 1155 (ASTM E
1155M), for a randomly trafficked floor surface:

a. Specified overall values of flatness, F(F) 25; and of levelness, F(L) 20; with
minimum local values of flatness, F(F) 17; and of levelness, F(L) 15.

b.  Specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with
minimum local values of flatness, F(F) 24; and of levelness, F(L) 17; for
slabs-on-grade.

c.  Specified overall values of flatness, F(F) 30; and of levelness, F(L) 20; with
minimum local values of flatness, F(F) 24; and of levelness, F(L) 15; for
suspended slabs.

d.  Specified overall values of flatness, F(F) 45; and of levelness, F(L) 35; with
minimum local values of flatness, F(F) 30; and of levelness, F(L) 24.

3. Finish and measure surface so gap at any point between concrete surface and
an unleveled, freestanding, 10-ft.- (3.05-m-) long straightedge resting on two high
spots and placed anywhere on the surface does not exceed [1/4 inch (6 mm)]
[3/16 inch (4.8 mm)] [1/8 inch (3.2 mm)].

E. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces [indicated]
[where ceramic or quarry tile is to be installed by either thickset or thin-set
method]. While concrete is still plastic, slightly scarify surface with a fine broom.

1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
12/2016 033000-35



TECHNICAL SPECIFICATIONS DENVER INTERNATIONAL AIRPORT
03 CONCRETE DEN TECH SPECS 2016

033000

CONTRACT NO.00000

CAST-IN-PLACE CONCRETE

F.

3.12

Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and
elsewhere as indicated.

1. Immediately after float finishing, slightly roughen trafficked surface by brooming
with fiber-bristle broom perpendicular to main traffic route. Coordinate required
final finish with DEN Project Manager before application.

Slip-Resistive Finish: Before final floating, apply slip-resistive [aggregate] [aluminum
granule] finish where indicated and to concrete stair treads, platforms, and ramps.
Apply according to manufacturer's written instructions and as follows:

1.  Uniformly spread [25 Ib/100 sq. ft. (12 kg/10 sg. m)] <Insert rate> of dampened
slip-resistive [aggregate] [aluminum granules] over surface in one or two
applications. Tamp aggregate flush with surface, but do not force below surface.
After broadcasting and tamping, apply float finish.

After curing, lightly work surface with a steel wire brush or an abrasive stone and
water to expose slip-resistive [aggregate] [aluminum granules].

wnN

Dry-Shake Floor Hardener Finish: After initial floating, apply dry-shake floor hardener
to surfaces according to manufacturer's written instructions and as follows:

1. Uniformly apply dry-shake floor hardener at a rate of [100 |b/100 sq. ft. (49 kg/10
sg. m)] <Insert rate> unless greater amount is recommended by manufacturer.

2. Uniformly distribute approximately two-thirds of dry-shake floor hardener over
surface by hand or with mechanical spreader, and embed by power floating.
Follow power floating with a second dry-shake floor hardener application,
uniformly distributing remainder of material, and embed by power floating.

3. After final floating, apply a trowel finish. Cure concrete with curing compound
recommended by dry-shake floor hardener manufacturer and apply immediately
after final finishing.

MISCELLANEOUS CONCRETE ITEMS

Filling In: Fill in holes and openings left in concrete structures after work of other trades
is in place unless otherwise indicated. Mix, place, and cure concrete, as specified, to
blend with in-place construction. Provide other miscellaneous concrete filling indicated
or required to complete the Work.

Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is
still green and by steel-troweling surfaces to a hard, dense finish with corners,
intersections, and terminations slightly rounded.

Equipment Bases and Foundations: Provide machine and equipment bases and
foundations as shown on Drawings. Set anchor bolts for machines and equipment at
correct elevations, complying with diagrams or templates from manufacturer furnishing
machines and equipment.
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D.

3.13

Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and
associated items. Cast-in inserts and accessories as shown on Drawings. Screed,
tamp, and trowel finish concrete surfaces.

CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or
hot temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for
hot-weather protection during curing.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot,
dry, or windy conditions cause moisture loss approaching 0.2 Ib/sq. ft. x h (1 kg/sg. m x
h) before and during finishing operations. Apply according to manufacturer's written
instructions after placing, screeding, and bull floating or darbying concrete, but before
float finishing.

Formed Surfaces: Cure formed concrete surfaces, including underside of beams,
supported slabs, and other similar surfaces. If forms remain during curing period, moist
cure after loosening forms. If removing forms before end of curing period, continue
curing for the remainder of the curing period.

Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed
surfaces, including floors and slabs, concrete floor toppings, and other surfaces.

Cure concrete according to ACI 308.1, by one or a combination of the following
methods:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days
with the following materials:

a. Water.

b.  Continuous water-fog spray.

c.  Absorptive cover, water saturated, and kept continuously wet. Cover
concrete surfaces and edges with 12-inch (300-mm) lap over adjacent
absorptive covers.

2.  Moisture-Retaining-Cover Curing: Cover concrete surfaces with
moisture-retaining cover for curing concrete, placed in widest practicable width,
with sides and ends lapped at least 12 inches (300 mm), and sealed by
waterproof tape or adhesive. Cure for not less than seven days. Immediately
repair any holes or tears during curing period using cover material and
waterproof tape.

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to
receive floor coverings.

b.  Moisture cure or use moisture-retaining covers to cure concrete surfaces to
receive penetrating liquid floor treatments.
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c.  Cure concrete surfaces to receive floor coverings with either a
moisture-retaining cover or a curing compound that the manufacturer
certifies will not interfere with bonding of floor covering used on Project.

Curing Compound: Apply uniformly in continuous operation by power spray or
roller according to manufacturer's written instructions. Recoat areas subjected to
heavy rainfall within three hours after initial application. Maintain continuity of
coating and repair damage during curing period.

a. Removal: After curing period has elapsed, remove curing compound
without damaging concrete surfaces by method recommended by curing
compound manufacturer[ unless manufacturer certifies curing
compound will not interfere with bonding of floor covering used on
Project].

Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a
continuous operation by power spray or roller according to manufacturer's written
instructions. Recoat areas subjected to heavy rainfall within three hours after
initial application. Repeat process 24 hours later and apply a second coat.
Maintain continuity of coating and repair damage during curing period.

3.14 LIQUID FLOOR TREATMENTS

A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor
treatment according to manufacturer's written instructions.

1.

wn

Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants
and complete surface repairs.

Do not apply to concrete that is less than [three] [seven] [14] [28] days' old.
Apply liquid until surface is saturated, scrubbing into surface until a gel forms;
rewet; and repeat brooming or scrubbing. Rinse with water; remove excess
material until surface is dry. Apply a second coat in a similar manner if surface is
rough or porous.

B. Polished Concrete Floor Treatment: Apply polished concrete finish system to cured
and prepared slabs to match accepted mockup.

1. Machine grind floor surfaces to receive polished finishes level and smooth [and
to depth required to reveal aggregate to match approved mockup].

2. Apply penetrating liquid floor treatment for polished concrete in polishing
seqguence and according to manufacturer's written instructions, allowing
recommended drying time between successive coats.

3. Continue polishing with progressively finer grit diamond polishing pads to gloss
level to match approved mockup.

4.  Control and dispose of waste products produced by grinding and polishing
operations.

5. Neutralize and clean polished floor surfaces.
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C.

3.15

3.16

Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing
compound to hardened concrete by power spray or roller according to manufacturer's
written instructions.

JOINT FILLING
Prepare, clean, and install joint filler according to manufacturer's written instructions.

1. Defer joint filling until concrete has aged at least [one] [six] <Insert number>
month(s). Do not fill joints until construction traffic has permanently ceased.

Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave
contact faces of joint clean and dry.

Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm)
deep in formed joints. Overfill joint and trim joint filler flush with top of joint after
hardening.

CONCRETE SURFACE REPAIRS

Defective Concrete: Repair and patch defective areas when approved by DEN Project
Manager. Remove and replace concrete that cannot be repaired and patched to DEN
Project Manager's approval.

Patching Mortar: Mix dry-pack patching mortar, consisting of one part Portland cement
to two and one-half parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only
enough water for handling and placing.

Repairing Formed Surfaces: Surface defects include color and texture irregularities,
cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on
the surface, and stains and other discolorations that cannot be removed by cleaning.

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids
more than 1/2 inch (13 mm) in any dimension to solid concrete. Limit cut depth to
3/4 inch (19 mm). Make edges of cuts perpendicular to concrete surface. Clean,
dampen with water, and brush-coat holes and voids with bonding agent. Fill and
compact with patching mortar before bonding agent has dried. Fill form-tie voids
with patching mortar or cone plugs secured in place with bonding agent.

2. Repair defects on surfaces exposed to view by blending white Portland cement
and standard Portland cement so that, when dry, patching mortar will match
surrounding color. Patch a test area at inconspicuous locations to verify mixture
and color match before proceeding with patching. Compact mortar in place and
strike off slightly higher than surrounding surface.

3.  Repair defects on concealed formed surfaces that affect concrete's durability and
structural performance as determined by DEN Project Manager.

Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for
finish and verify surface tolerances specified for each surface. Correct low and high
areas. Test surfaces sloped to drain for trueness of slope and smoothness; use a
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sloped template.

1.

Repair finished surfaces containing defects. Surface defects include spalls,
popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch
(0.25 mm) wide or that penetrate to reinforcement or completely through
unreinforced sections regardless of width, and other objectionable conditions.
After concrete has cured at least 14 days, correct high areas by grinding.
Correct localized low areas during or immediately after completing surface
finishing operations by cutting out low areas and replacing with patching mortar.
Finish repaired areas to blend into adjacent concrete.

Correct other low areas scheduled to receive floor coverings with a repair
underlayment. Prepare, mix, and apply repair underlayment and primer
according to manufacturer's written instructions to produce a smooth, uniform,
plane, and level surface. Feather edges to match adjacent floor elevations.
Correct other low areas scheduled to remain exposed with a repair topping. Cut
out low areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to
match adjacent floor elevations. Prepare, mix, and apply repair topping and
primer according to manufacturer's written instructions to produce a smooth,
uniform, plane, and level surface.

Repair defective areas, except random cracks and single holes 1 inch (25 mm) or
less in diameter, by cutting out and replacing with fresh concrete. Remove
defective areas with clean, square cuts and expose steel reinforcement with at
least a 3/4-inch (19-mm) clearance all around. Dampen concrete surfaces in
contact with patching concrete and apply bonding agent. Mix patching concrete
of same materials and mixture as original concrete except without coarse
aggregate. Place, compact, and finish to blend with adjacent finished concrete.
Cure in same manner as adjacent concrete.

Repair random cracks and single holes 1 inch (25 mm) or less in diameter with
patching mortar. Groove top of cracks and cut out holes to sound concrete and
clean off dust, dirt, and loose particles. Dampen cleaned concrete surfaces and
apply bonding agent. Place patching mortar before bonding agent has dried.
Compact patching mortar and finish to match adjacent concrete. Keep patched
area continuously moist for at least 72 hours.

E. Perform structural repairs of concrete, subject to DEN Project Manager's approval,
using epoxy adhesive and patching mortar.
F. Repair materials and installation not specified above may be used, subject to DEN
Project Manager's approval.
3.17 FIELD QUALITY CONTROL
A. Testing and Inspecting: Owner will engage a special inspector [and qualified testing
and inspecting agency] to perform field tests and inspections and prepare test
reports.
B. Testing and Inspecting: Engage a qualified testing and inspecting agency to perform
tests and inspections and to submit reports.
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C. Inspections:

NogobkhwhE

Steel reinforcement placement.

Steel reinforcement welding.

Headed bolts and studs.

Verification of use of required design mixture.

Concrete placement, including conveying and depositing.

Curing procedures and maintenance of curing temperature.

Verification of concrete strength before removal of shores and forms from beams
and slabs.

D. Concrete Tests: Testing of composite samples of fresh concrete obtained according to
ASTM C 172 shall be performed according to the following requirements:

1.

Testing Frequency: Obtain one composite sample for each day's pour of each
concrete mixture exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m),
plus one set for each additional 50 cu. yd. (38 cu. m) or fraction thereof.

a. When frequency of testing will provide fewer than five compressive-strength
tests for each concrete mixture, testing shall be conducted from at least five
randomly selected batches or from each batch if fewer than five are used.

Slump: ASTM C 143/C 143M,; one test at point of placement for each composite
sample, but not less than one test for each day's pour of each concrete mixture.
Perform additional tests when concrete consistency appears to change.

Air Content: ASTM C 231, pressure method, for normal-weight concrete; [ASTM
C 173/C 173M, volumetric method, for structural lightweight concrete; Jone
test for each composite sample, but not less than one test for each day's pour of
each concrete mixture.

Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air
temperature is 40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and
above, and one test for each composite sample.

Unit Weight: ASTM C 567, fresh unit weight of structural lightweight concrete;
one test for each composite sample, but not less than one test for each day's
pour of each concrete mixture.

Compression Test Specimens: ASTM C 31/C 31M.

a. Cast and laboratory cure one set of five (5) standard cylinder specimens for
each composite sample.

b. Cast and field cure one set of five (5) standard cylinder specimens for each
composite sample.

Compressive-Strength Tests: ASTM C 39/C 39M.

a. Testone (1) set of two (2) field-cured specimens at 7 days and one (1) set
of two (2) specimens at 28 days. One (1) specimen shall be held in reserve
for additional testing as needed.

b. A compressive-strength test shall be the average compressive strength
from a set of two specimens obtained from same composite sample and
tested at age indicated.
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8.

10.

11.

12.

13.

14.

When strength of field-cured cylinders is less than 85 percent of companion
laboratory-cured cylinders, Contractor shall evaluate operations and provide
corrective procedures for protecting and curing in-place concrete.

Strength of each concrete mixture will be satisfactory if every average of any
three consecutive compressive-strength tests equals or exceeds specified
compressive strength and no compressive-strength test value falls below
specified compressive strength by more than 500 psi (3.4 MPa).

Test results shall be reported in writing to DEN Project Engineer, concrete
manufacturer, and Contractor within 48 hours of testing. Reports of
compressive-strength tests shall contain Project identification name and number,
date of concrete placement, name of concrete testing and inspecting agency,
location of concrete batch in Work, design compressive strength at 28 days,
concrete mixture proportions and materials, compressive breaking strength, and
type of break for both 7- and 28-day tests.

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive
device may be permitted by DEN Project Manager but will not be used as sole
basis for approval or rejection of concrete.

Additional Tests: Testing and inspecting agency shall make additional tests of
concrete when test results indicate that slump, air entrainment, compressive
strengths, or other requirements have not been met, as directed by DEN Project
Manager. Testing and inspecting agency may conduct tests to determine
adequacy of concrete by cored cylinders complying with ASTM C 42/C 42M or by
other methods as directed by DEN Project Manager.

Additional testing and inspecting, at Contractor's expense, will be performed to
determine compliance of replaced or additional work with specified requirements.
Correct deficiencies in the Work that test reports and inspections indicate do not
comply with the Contract Documents.

E. Measure floor and slab flatness and levelness according to ASTM E 1155 (ASTM E
1155M) within [24] [48] <Insert number> hours of finishing.

3.18 PROTECTION OF LIQUID FLOOR TREATMENTS

A. Protect liquid floor treatment from damage and wear during the remainder of
construction period. Use protective methods and materials, including temporary
covering, recommended in writing by liquid floor treatments installer.

PART 4 - MEASUREMENT

4.1 METHOD OF MEASUREMENT

A. No separate measurement shall be made for work under this Section.
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PART 5 - PAYMENT

5.1 METHOD OF PAYMENT

A. No separate payment will be made for work under this Section. The cost of the work
described in this Section shall be included in the Lump Sum Contract price.

END OF SECTION 033000
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SECTION 033053 - MISCELLANEOUS CAST-IN-PLACE CONCRETE (LIMITED
APPLICATIONS)

PART 1 - GENERAL

11 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes cast-in-place concrete, including reinforcement, concrete materials,
mixture design, placement procedures, and finishes.

B. Related Sections:

1.  Section 312000 "Earth Moving" for drainage fill under slabs-on-grade.
2. Section 321313 "Concrete Paving (CDOT)" for concrete pavement and walks.

C. Alternates: Refer to Division 01 Section 012300 "Alternates” for description of Work in
this Section affected by alternates.

1.3 ACTION SUBMITTALS
A. General: In addition to the following, comply with submittal requirements in ACI 301.
B. Product Data: For each type of product indicated.
1. Include data substantiating that materials comply with requirements.
C. LEED Submittals:

1. Product Data for Credit MR 4: For products having recycled content,
documentation indicating percentages by weight of postconsumer and
preconsumer recycled content. Include statement indicating cost for each product
having recycled content.

2.  Design Mixtures for Credit ID 1.1: For each concrete mixture containing fly ash
as a replacement for Portland cement or other Portland cement replacements.
For each design mixture submitted, include an equivalent concrete mixture that
does not contain Portland cement replacements, to determine amount of
Portland cement replaced.

D. Other Action Submittal:
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1. Design Mixtures: For each concrete mixture.

14 CLOSEOUT SUBMITTALS

A. As-Built Plans: Submit complete as-built plans of all Work, including interface with
other Work, in accordance with requirements as specified in Section 013300
"Submittal Procedures”.

15 QUALITY ASSURANCE

A. Installer Qualifications: An experienced installer who has completed concrete work
similar in material, design, and extent to that indicated for this Project and whose work
has resulted in construction with a record of successful in-service performance.

B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed
concrete products complying with ASTM C 94 requirements for production facilities
and equipment.

C. Source Limitations: Obtain each type of cement of the same brand from the same
manufacturer's plant, each aggregate from one source, and each admixture from the
same manufacturer.

D. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing
ready-mixed concrete products and that complies with ASTM C 94/C 94M
requirements for production facilities and equipment.

E. Comply with the following sections of ACI 301 (ACI 301M), unless modified by
requirements in the Contract Documents:

1. "General Requirements."

2.  "Formwork and Formwork Accessories."

3.  "Reinforcement and Reinforcement Supports."
4.  "Concrete Mixtures."

5.  "Handling, Placing, and Constructing."

6. "Lightweight Concrete."

F. Comply with ACI 117, "Specifications for Tolerances for Concrete Construction and
Materials."

1.6 CONSTRUCTION WASTE MANAGEMENT

A. Construction waste shall be managed in accordance with provisions of Section 017419
"Construction Waste Management and Disposal”. Documentation shall be submitted to
satisfy the requirements of that Section.
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PART 2 - PRODUCTS

2.1 FORMWORK
A. Furnish formwork and formwork accessories according to ACI 301 (ACI 301M).
2.2 STEEL REINFORCEMENT
A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than [25] [60] <Insert number> percent.
B. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.
C. Plain-Steel Wire: ASTM A 82/A 82M, as drawn.
D. Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, fabricated from
as-drawn steel wire into flat sheets.
E. Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.
2.3 CONCRETE MATERIALS
A. Cementitious Material: Use the following cementitious materials, of the same type,
brand, and source throughout Project:
1. Portland Cement: ASTM C 150, [Type I] [Type ll] [Type I/l] [Type Il]] [Type VI].[
Supplement with the following:]
a. Fly Ash: ASTM C 618, Class C or F.
b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.
2. Blended Hydraulic Cement: ASTM C 595, [Type IS, Portland blast-furnace
slag] [Type IP, Portland-pozzolan] [Type | (PM), pozzolan-modified Portland]
[Type | (SM), slag-modified Portland] cement.
B. Normal-Weight Aggregate: ASTM C 33, graded, [1-1/2-inch (38-mm)] <Insert
dimension> nominal maximum aggregate size.
C. Lightweight Aggregate: ASTM C 330, [1-inch (25-mm)] <Insert dimension> nominal
maximum aggregate size.
D. Water: ASTM C 94/C 94M.
E. Synthetic Fiber: [Monofilament] [or] [fibrillated] polypropylene fibers engineered and
designed for use in concrete, complying with ASTM C 1116/C 1116M, Type llI, [1/2 to
1-1/2 inches (13 to 38 mm)] <Insert dimensions> long.
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2.4 ADMIXTURES

A. General: Admixtures certified by manufacturer to contain not more than 0.1 percent
water-soluble chloride ions by mass of cement and to be compatible with other
admixtures.

B. Air-Entraining Admixture: ASTM C 260.

C. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible
with other admixtures and that will not contribute water-soluble chloride ions exceeding
those permitted in hardened concrete. Do not use calcium chloride or admixtures
containing calcium chloride.

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
2. Retarding Admixture: ASTM C 494/C 494M, Type B.
3.  Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
4.  High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M,
Type G.
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type Il
2.5 RELATED MATERIALS

A. Vapor Retarder: Multi-ply reinforced polyethylene sheet, ASTM E 1745, Class C, not
less than 7.8 mils thick; or polyethylene sheet, ASTM D 4397, not less than 10 mils
thick.

B. Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber, or ASTM D 1752,
cork or self-expanding cork.

C. Fine-Graded Granular Material: Clean mixture of crushed stone, crushed gravel, and
man-ufactured or natural sand; ASTM D 448, Size 10, with 100 percent passing a No.
4 sieve and 10 to 30 percent passing a No. 100 sieve; complying with deleterious
substance limits of ASTM C 33 for fine aggregates.
2.6 CURING MATERIALS

A. Evaporation Retarder: Waterborne, monomolecular film forming; manufactured for
application to fresh concrete.

B. Absorptive Cover: AASHTO M 182, Class 3, burlap cloth or cotton mats.

C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene
sheet.

D. Water: Potable.
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E.

2.7

2.8

A.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1,
Class B.

Clear, [Waterborne] [Solvent-Borne], Membrane-Forming Curing and Sealing
Compound: ASTM C 1315, Type 1, Class A.

CONCRETE MIXTURES
Comply with ACI 301 (ACI 301M) requirements for concrete mixtures.

Normal-Weight Concrete: Prepare design mixes, proportioned according to ACI 301
(ACI 301M), as follows:

1.  Minimum Compressive Strength: [4500 psi (31 MPa)] [4000 psi (27.6 MPa)] [3500
psi (24.1 MPa)] [3000 psi (20.7 MPa)] <Insert strength> at 28 days.

2. Maximum Water-Cementitious Materials Ratio: [0.50] [0.45] <Insert ratio>.

3. Cementitious Materials: Use fly ash, pozzolan, ground granulated blast-furnace
slag, and silica fume as needed to reduce the total amount of Portland cement,
which would otherwise be used, by not less than 40 percent.

4.  Slump Limit: [4 inches (100 mm)] [5 inches (125 mm)] [8 inches (200 mm) for
concrete with verified slump of 2to 4 inches (50 to 100 mm) before adding
high-range water-reducing admixture or plasticizing admixture] <Insert
dimension>, plus or minus 1 inch (25 mm).

5.  Add air-entraining admixture at manufacturer's prescribed rate to result in
concrete at point of placement having an air content of 2.5 to 4.5 percent.

6. Add air-entraining admixture at manufacturer's prescribed rate to result in
concrete at point of placement having an air content of 6.0 percent within a
tolerance of plus 1.0 or minus 1.5 percent.

7. Air Content: Maintain within range permitted by ACI 301 (ACI 301M). Do not allow
air content of trowel-finished floor slabs to exceed 3 percent.

Structural Lightweight Concrete Mix: ASTM C 330, proportioned to produce concrete
with a minimum compressive strength of [3000 psi (20.7 MPa)] <Insert strength> at 28
days and a calculated equilibrium unit weight of [110 Ib/cu. ft. (1762 kg/cu. m)] <Insert
weight> plus or minus 3 Ib/cu. ft. (48.1 kg/cu. m), as determined by ASTM C 567.
Concrete slump at point of placement shall be the minimum necessary for efficient
mixing, placing, and finishing.

1. Limit slump to 5 inches (125 mm) for troweled slabs and 4 inches (100 mm) for
other slabs.

Synthetic Fiber: Uniformly disperse in concrete mix at manufacturer's recommended
rate but not less than a rate of [1.0 Ib/cu. yd. (0.60 kg/cu. m)] [1.5 Ib/cu. yd. (0.90
kg/cu. m)] <Insert rate>.

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM
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C 94/C 94M[ and ASTM C 1116/C 1116], and furnish batch ticket information.

1.  When air temperature is between 85 and 90 deg F, reduce mixing and delivery
time from 1-1/2 hours to 75 minutes.

2. When air temperature is above 90 deg F (32 deg C), reduce mixing and delivery
time to 60 minutes.

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete
according to ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type
batch machine mixer.

1.  For mixer capacity of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least
1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before
any part of batch is released.

2. For mixer capacity larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15
seconds for each additional 1 cu. yd. (0.76 cu. m).

3. Provide batch ticket for each batch discharged and used in the Work, indicating
Project identification name and number, date, mix type, mix time, quantity, and
amount of water added. Record approximate location of final deposit in structure.

PART 3 - EXECUTION

3.1 FORMWORK

A. Design, construct, erect, brace, and maintain formwork according to ACI 301.

3.2 EMBEDDED ITEMS

A. Place and secure anchorage devices and other embedded items required for adjoining
work attached to or supported by cast-in-place concrete. Use setting drawings,
templates, diagrams, instructions, and directions furnished with items to be embedded.

3.3 VAPOR RETARDERS

A. Install, protect, and repair vapor retarders according to ASTM E 1643; place sheets in
position with longest dimension parallel with direction of pour.

1. Lapjoints 6 inches (150 mm) and seal with manufacturer's recommended
adhesive or joint tape.

2. Cover vapor retarder with fine-graded granular material, moisten, and compact
with mechanical equipment to elevation tolerances of plus 0 inch or minus 3/4
inch.
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3.4 STEEL REINFORCEMENT

A. Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and
supporting reinforcement.

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder
before placing concrete.

3.5 JOINTS

A. General: Construct joints true to line with faces perpendicular to surface plane of
concrete.

B. Construction Joints: Locate and install so strength and appearance of concrete are not
impaired, at locations indicated or as approved by DEN Project Manager.

C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints,
sectioning concrete into areas as indicated. Construct contraction joints for a depth
equal to at least [one-fourth] <Insert depth> of concrete thickness, as follows:

1. Grooved Joints: Form contraction joints after initial floating by grooving and
finishing each edge of joint with groover tool to a radius of 1/8 inch (3.2 mm).
Repeat grooving of contraction joints after applying surface finishes. Eliminate
groover marks on concrete surfaces.

2.  Sawed Joints: Form contraction joints with power saws equipped with
shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide
joints into concrete when cutting action will not tear, abrade, or otherwise
damage surface and before concrete develops random contraction cracks.

D. Isolation Joints: Install joint-filler strips at junctions with slabs-on-grade and vertical
surfaces, such as column pedestals, foundation walls, grade beams, and other
locations, as indicated.

1. Extend joint fillers full width and depth of joint, terminating flush with finished
concrete surface, unless otherwise indicated.
3.6 CONCRETE PLACEMENT
A. Comply with ACI 301 (ACI 301M)for placing concrete.

B. Before test sampling and placing concrete, water may be added at Project site, subject
to limitations of ACI 301 (ACI 301M).

C. Do not add water to concrete during delivery, at Project site, or during placement.

D. Consolidate concrete with mechanical vibrating equipment.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
12/2016 033053-7



TECHNICAL SPECIFICATIONS DENVER INTERNATIONAL AIRPORT
03 CONCRETE DEN TECH SPECS 2016

033053

CONTRACT NO.00000

MISCELLANEOUS CAT-IN-PLACE CONCRETE (LIMITED
APPLICATIONS)

3.7

A.

3.8

FINISHING FORMED SURFACES

Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with
tie holes and defective areas repaired and patched. Remove fins and other projections
exceeding 1/4 inch (7 mm).

1.  Apply to concrete surfaces [not exposed to public view] <Insert locations>.

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material,
arranged in an orderly and symmetrical manner with a minimum of seams. Repair and
patch tie holes and defective areas. Completely remove fins and other projections.

1.  Apply to concrete surfaces exposed to public view or to be covered with a
coating or covering material applied directly to concrete, such as waterproofing,
dampproofing, veneer plaster, or painting.

Do not apply rubbed finish to smooth-formed finish.

Rubbed Finish: Apply the following rubbed finish, defined in ACI 301 (ACI 301M),
to smooth-formed finished as-cast concrete where indicated:

wn

a. Smooth-rubbed finish.
b. Grout-cleaned finish.
C. Cork-floated finish.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed
surfaces adjacent to formed surfaces, strike off smooth and finish with a texture
matching adjacent formed surfaces. Continue final surface treatment of formed
surfaces uniformly across adjacent unformed surfaces, unless otherwise indicated.

FINISHING UNFORMED SURFACES

General: Comply with ACI 302.1R for screeding, restraightening, and finishing
operations for concrete surfaces. Do not wet concrete surfaces.

Screed surfaces with a straightedge and strike off. Begin initial floating using bull floats
or darbies to form a uniform and open-textured surface plane before excess moisture
or bleedwater appears on surface.

1. Do not further disturb surfaces before starting finishing operations.

Scratch Finish: Apply scratch finish to surfaces indicated and surfaces to receive
concrete floor topping or mortar setting beds for ceramic or quarry tile, Portland
cement terrazzo, and other bonded cementitious floor finishes, unless otherwise
indicated.

Float Finish: Apply float finish to surfaces indicated, to surfaces to receive trowel finish,
and to floor and slab surfaces to be covered with fluid-applied or sheet waterproofing,
fluid-applied or direct-to-deck-applied membrane roofing, or sand-bed terrazzo.
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E.

3.9

3.10

Trowel Finish: Apply a hard trowel finish to surfaces indicated and to floor and slab
surfaces exposed to view or to be covered with resilient flooring, carpet, ceramic or
quarry tile set over a cleavage membrane, paint, or another thin film-finish coating
system.

Trowel and Fine-Broom Finish: Apply a partial trowel finish, stopping after second
troweling, to surfaces indicated and to surfaces where ceramic or quarry tile is to be
installed by either thickset or thin-set methods. Immediately after second troweling,
and when concrete is still plastic, slightly scarify surface with a fine broom.

Nonslip Broom Finish: Apply a nonslip broom finish to surfaces indicated and to
exterior concrete platforms, steps, and ramps. Immediately after float finishing, slightly
roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main
traffic route.

TOLERANCES

Comply with ACI 117, "Specifications for Tolerances for Concrete Construction and
Materials."

CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or
hot temperatures. Comply with ACI 306.1 for cold-weather protection and with ACI 301
(ACI 301M) for hot-weather protection during curing.

Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 Ib/sq. ft. x h (1 kg/sg. m x h)
before and during finishing operations. Apply according to manufacturer's written
instructions after placing, screeding, and bull floating or darbying concrete, but before
float finishing.

Begin curing after finishing concrete but not before free water has disappeared from
concrete surface.

Curing Methods: Cure formed and unformed concrete for at least seven days by one
or a combination of the following methods:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days
with the following materials:

a. Water.

b.  Continuous water-fog spray.

c.  Absorptive cover, water saturated and kept continuously wet. Cover
concrete surfaces and edges with 12-inch (300-mm) lap over adjacent
absorptive covers.

2.  Moisture-Retaining-Cover Curing: Cover concrete surfaces with
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3.11

3.12

A.

moisture-retaining cover for curing concrete, placed in widest practicable width,
with sides and ends lapped at least 12 inches (300 mm), and sealed by
waterproof tape or adhesive. Cure for not less than seven days. Immediately
repair any holes or tears during curing period using cover material and
waterproof tape.

3. Curing Compound: Apply uniformly in continuous operation by power spray or
roller according to manufacturer's written instructions. Recoat areas subjected to
heavy rainfall within three hours after initial application. Maintain continuity of
coating and repair damage during curing period.

4.  Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a
continuous operation by power spray or roller according to manufacturer's written
instructions. Recoat areas subjected to heavy rainfall within three hours after
initial application. Repeat process 24 hours later and apply a second coat.
Maintain continuity of coating and repair damage during curing period.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing agency to perform tests and
inspections.

Tests: Perform according to ACI 301 (ACI 301M).

1. Testing Frequency: One composite sample shall be obtained for each day's pour
of each concrete mix exceeding 5 cu. yd. (4 cu. m) but less than 25 cu. yd. (19 cu.
m), plus one set for each additional 50 cu. yd. (38 cu. m) or fraction thereof.

2.  Testing Frequency: One composite sample shall be obtained for each 100 cu. yd.
(76 cu. m) or fraction thereof of each concrete mix placed each day.

REPAIRS

Remove and replace concrete that does not comply with requirements in this Section.

PART 4 - MEASUREMENT

4.1

A.

METHOD OF MEASUREMENT

No separate measurement shall be made for work under this Section.

PART 5 - PAYMENT

5.1 METHOD OF PAYMENT
A. No separate payment will be made for work under this Section. The cost of the work
described in this Section shall be included in the Lump Sum Contract price.
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SECTION 033300 - ARCHITECTURAL CONCRETE

PART 1 - GENERAL

11 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes cast-in-place architectural concrete including form facings,
reinforcement accessories, concrete materials, concrete mixture design, placement
procedures, and finishes.

B. Comply with all requirements of Section 033000 "Cast-In-Place Concrete".
C. Related Requirements:

1. Section 033000 "Cast-In-Place Concrete" for general building and structural
concrete applications, mixtures, formwork, reinforcing, finishing, and curing.

2. Section 079200 "Joint Sealants" for elastomeric joint sealants in contraction and
other joints in cast-in-place architectural concrete.

3. Section 321313 "Concrete Paving (CDOT)" for concrete pavement and flatwork
finishes.

4.  Section 321316 "Decorative Concrete Paving" for surface-imprinted concrete
pavement and finishes.

D. Alternates: Refer to Division 01 Section 012300 "Alternates" for description of Work in
this Section affected by alternates.

1.3 DEFINITIONS

A. Cast-in-Place Architectural Concrete: Formed concrete that is exposed to view on
surfaces of completed structure or building and that requires special concrete
materials, formwork, placement, or finishes to obtain specified architectural
appearance.

B. Cementitious Materials: Portland cement alone or in combination with one or more of
the following: blended hydraulic cement, fly ash and other pozzolans, ground
granulated blast-furnace slag, and silica fume; subject to compliance with
requirements.

C. Retain "Design Reference Sample" Paragraph below if design reference sample,
chosen by DEN Project Manager during Contract documentation, is proposed.
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D. Design Reference Sample: Sample designated by DEN Project Manager in the
Contract Documents that reflects acceptable surface quality and appearance of
cast-in-place architectural concrete.

E. Reveal: Projection of coarse aggregate from matrix or mortar after completion of
exposure operations.

14 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at [Project site] [location and time
as determined by DEN Project Manager]<Insert location>.

1. Before submitting design mixtures, review concrete design mixture and examine
procedures for ensuring quality of concrete materials. Require representatives of
each entity directly concerned with cast-in-place architectural concrete to attend,
including the following:

a. Contractor's superintendent.

b. Independent testing agency responsible for concrete design mixtures.
c. Ready-mix concrete manufacturer.

d. Cast-in-place architectural concrete subcontractor.

2. Review [concrete finishes and finishing,] [cold- and hot-weather concreting
procedures,] [curing procedures,] [construction joints,] [forms and
form-removal limitations,] [reinforcement accessory installation,] [concrete
repair procedures,] and protection of cast-in-place architectural concrete.

15 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include data substantiating that materials comply with requirements.

B. LEED Submittals:

1.  Product Data for Credit MR 4.1 and Credit MR 4.2]: For products having
recycled content, documentation indicating percentages by weight of
postconsumer and preconsumer recycled content. Include statement indicating
cost for each product having recycled content.

2. Design Mixtures for Credit ID 1.1: For each concrete mixture containing fly ash
as a replacement for Portland cement or other Portland cement replacements
and for equivalent concrete mixtures that do not contain Portland cement
replacements.

C. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when
characteristics of materials, Project conditions, weather, test results, or other
circumstances warrant adjustments.

1. Indicate amounts of mixing water to be withheld for later addition at Project site.
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D. Formwork Shop Drawings: Show formwork construction including form-facing joints,
rustications, construction and contraction joints, form joint-sealant details, form tie
locations and patterns, inserts and embedments, cutouts, cleanout panels, and other
items that visually affect cast-in-place architectural concrete.

E. Placement Schedule: Submit concrete placement schedule before start of placement
operations. Include locations of all joints including construction joints.

F. Samples: For each of the following materials:

Form-facing panel.

Form ties.

Form liners.

Coarse- and fine-aggregate gradations.
Chamfers and rustications.

aOrwNE

G. Samples for Verification: Architectural concrete Samples, cast vertically, approximately
18 by 18 by 2 inches (450 by 450 by 50 mm), of finishes, colors, and textures to match
design reference sample. Include Sample sets showing the full range of variations
expected in these characteristics. Review by DEN Project Manager will be for color
and texture only.

H. Product data: Submit product data for concrete sealer.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For [manufacturer] [testing agency].

B. Material Certificates: For each of the following:
1. Cementitious materials.
2. Admixtures.
3.  Form materials and form-release agents.
4. Repair materials.

C. Material Test Reports: For the following, by a qualified testing agency:
1. Aggregates.[ Include service record data indicating absence of deleterious
expansion of concrete due to alkali-aggregate reactivity].
1.7 CLOSEOUT SUBMITTALS
A. As-Built Plans: Submit complete as-built plans of all Work, including interface with

other Work, in accordance with requirements as specified in Section 013300
"Submittal Procedures".
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12/2016 033300-3



TECHNICAL SPECIFICATIONS DENVER INTERNATIONAL AIRPORT
03 CONCRETE DEN TECH SPECS 2016

033300

CONTRACT NO.00000

ARCHITECTURAL CONCRETE

1.8

A.

QUALITY ASSURANCE

Requirements of Regulatory Agencies: Comply with air pollution regulations of
governing authorities.

Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed
concrete products and that complies with ASTM C 94/C 94M requirements for
production facilities and equipment.

1. Manufacturer certified according to NRMCA's "NRMCA Quality Control Manual -
Section 3, Certification of Ready Mixed Concrete Production Facilities."

Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329
for testing indicated, as documented according to ASTM E 548.

1.  Personnel conducting field tests shall be qualified as ACI Concrete Field Testing
Technician, Grade 1, according to ACI CP-01 or an equivalent certification
program.

2.  Personnel performing laboratory tests shall be an ACl-certified Concrete Strength
Testing Technician and Concrete Laboratory Testing Technician - Grade I.
Testing Agency laboratory supervisor shall be an ACI-certified Concrete
Laboratory Testing Technician - Grade Il.

Source Limitations for Cast-in-Place Architectural Concrete: Obtain each color, size,
type, and variety of concrete material and concrete mixture from single manufacturer
with resources to provide cast-in-place architectural concrete of consistent quality in
appearance and physical properties.

ACI Publications: Comply with the following unless modified by requirements in the
Contract Documents:

1. ACI 301, "Specification for Structural Concrete,"[ Sections 1 through 5.] [
Sections 1 through 5 and Section 6, "Architectural Concrete."]
2. ACI 303.1, "Specification for Cast-in-Place Architectural Concrete."

Concrete Testing Service: Engage a qualified independent testing agency to perform
material evaluation tests and to design concrete mixtures.

Field Sample Panels: After approval of verification sample and before casting
architectural concrete, produce field sample panels to demonstrate the approved
range of selections made under Sample submittals. Produce a minimum of three sets
of full-scale panels, cast vertically, approximately 48 by 48 by 6 inches (1200 by 1200 by
150 mm) minimum, to demonstrate the expected range of finish, color, and texture
variations.

1. Locate panels as indicated or, if not indicated, as directed by DEN Project
Manager.

2. Demonstrate methods of curing, aggregate exposure, sealers, and coatings, as
applicable.
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3. Inpresence of DEN Project Manager, damage part of an exposed-face surface
for each finish, color, and texture, and demonstrate materials and techniques
proposed for repair of tie holes and surface blemishes to match adjacent
undamaged surfaces.

4.  Maintain field sample panels during construction in an undisturbed condition as a
standard for judging the completed Work.

5. Demolish and remove field sample panels when directed.

H. Mockups: Before casting architectural concrete, build mockups to verify selections

made under Sample submittals and to demonstrate typical joints, surface finish,
texture, tolerances, and standard of workmanship. Build mockups to comply with the
following requirements, using materials indicated for the completed Work:

1.

Build mockups in the location and of the size indicated or, if not indicated, as
directed by DEN Project Manager. Provide workmanship and procedures as
required to match DEN Project Manager's finish samples.

Build mockups of typical exterior wall of cast-in-place architectural concrete as
shown on Drawings.

Demonstrate curing, cleaning, and protecting of cast-in-place architectural
concrete, finishes, and contraction joints, as applicable.

In presence of DEN Project Manager, damage part of the exposed-face surface
for each finish, color, and texture, and demonstrate materials and techniques
proposed for repair of tie holes and surface blemishes to match adjacent
undamaged surfaces.

Obtain DEN Project Manager's approval of mockups before casting architectural
concrete.

Subject to compliance with requirements, approved mockups may become part
of the completed Work if undisturbed at time of Substantial Completion.

l. Installer to submit a certificate evidencing a minimum three (3) years experience
successfully providing finishes of types required.

J. Liquid Waterproofing Manufacturer's Service:

1.

Prior to commencement of liquid waterproofing work, manufacturer shall inspect
all surfaces to be treated. All deficiencies or flaws in the overall construction of
the substrate at issue which would ultimately effect the performance or
application of the liquid waterproof coating shall be noted in writing and a copy
delivered to the following parties:

a.  Waterproofing Contractor.
b.  General Contractor.
C. DEN Project Manager.

Manufacturer's representative shall be present at commencement of liquid
waterproofing material application to assure utilization of proper equipment, verify
material quantities, supervise material application techniques, and supervise the
onset application of liquid waterproofing material upon a substantial wall section
which shall act as a comparative standard for the project.

Manufacturer's representative will inspect all treated surfaces after application of
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1.9

1.10

liquid waterproofing materials to assure complete product utilization and material
performance.

Liquid Waterproofing Contractor's Requirements: Contractor shall comply with
recommendations and instructions set forth by manufacturer as part of manufacturer's
service and the following:

1. Contractor shall certify that quantity of liquid waterproofing is sufficient to meet
manufacturer's minimum surface area coverage recommendations.

2.  Contractor shall not proceed with application of liquid waterproofing material until
such time that all deficiencies previously noted in the manufacturer's
pre-application inspection have been properly corrected.

3. Contractor shall notify manufacturer no less than 72 hours prior to
commencement of waterproofing work. Manufacturer's representative shall be
present at job commencement to verify material quantities, inspect application
equipment, and supervise application start-up.

4.  Contractor shall not proceed with material application until such time that the
Manufacturer has issued a Certificate of Pre-Application Inspection and written
verification of specified material quantity purchase. Submit certificate to the DEN
Project Manager.

Provide a certificate stating that final sealer is compatible with curing sealing
compound.

PROJECT CONDITIONS

Perform abrasive blasting within 240 hours after casting. Coordinate with formwork
construction, concrete placement schedule, and formwork removal to ensure that
surfaces to be blast finished are blasted at same age for uniform results.

Allow concrete to cure not less than 24 hours before commencing surface finish
operations, unless otherwise acceptable to DEN Project Manager.

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

Repair or replace other work damaged by finishing operations, as directed by DEN
Project Manager.

CONSTRUCTION WASTE MANAGEMENT

Construction waste shall be managed in accordance with provisions of Section 017419

"Construction Waste Management and Disposal". Documentation shall be submitted to
satisfy the requirements of that Section.
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PART 2 - PRODUCTS

2.1

A.

FORM-FACING MATERIALS

General: Comply with Section 033000 "Cast-in-Place Concrete" for formwork and other
form-facing material requirements.

Use materials and methods for project work as used to produce sample finishes
acceptable to DEN Project Manager.

Form-Facing Panels for [As-Cast] [Exposed-Aggregate] Finishes: Steel,
glass-fiber-reinforced plastic, or other approved nonabsorptive panel materials that will
provide continuous, true, and smooth architectural concrete surfaces. Furnish in
largest practicable sizes to minimize number of joints.

Form-Facing Panels for [As-Cast] [Exposed-Aggregate] Finishes: Exterior-grade
plywood panels, nonabsorptive, that will provide continuous, true, and smooth
architectural concrete surfaces, [high-density overlay, Class 1, or better]
[medium-density overlay, Class 1, or better, mill-applied release agent and edge
sealed], complying with DOC PS 1[, or Finnish phenolic overlaid birch plywood].

Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced
plastic, paper, or fiber tubes that will provide surfaces with gradual or abrupt
irregularities not exceeding specified formwork surface class. Provide units with
sufficient wall thickness to resist plastic concrete loads without detrimental
deformation.

Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist
plastic concrete loads without detrimental deformation.

Form Liners: Units of face design, texture, arrangement, and configuration [indicated]
[to match design reference sample]. Furnish with manufacturer's recommended
liquid-release agent that will not bond with, stain, or adversely affect concrete surfaces
and will not impair subsequent surface treatments of concrete.

Rustication Strips: Metal, rigid plastic, or dressed wood with sides beveled and back
kerfed; nonstaining; in longest practicable lengths.

Chamfer Strips: Metal, rigid plastic, elastomeric rubber, or dressed wood, 3/4 by 3/4
inch (19 by 19 mm), minimum; nonstaining; in longest practicable lengths.

Form Joint Tape: Compressible foam tape; pressure sensitive; AAMA 800,
"Specification 810.1, Expanded Cellular Glazing Tape"; minimum 1/4 inch (6 mm) thick.

Form Joint Sealant: Elastomeric sealant complying with ASTM C 920, Type M or Type
S, Grade NS that adheres to form joint substrates.

Sealer: Penetrating, clear, polyurethane wood form sealer formulated to reduce
absorption of bleed water and prevent migration of set-retarding chemicals from wood.
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M.

2.2

Form-Release Agent: Commercially formulated, colorless form-release agent that will
not bond with, stain, or adversely affect architectural concrete surfaces and will not
impair subsequent treatments of those surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

Surface Retarder: Chemical liquid set retarder, for application on form-facing materials,
capable of temporarily delaying final hardening of newly placed concrete surface to
depth of reveal specified.

Form Ties: Factory-fabricated, [glass-fiber-reinforced plastic] [internally
disconnecting] [or] [removable] ties designed to resist lateral pressure of fresh
concrete on forms and to prevent spalling of concrete on removal.

1.  Furnish ties[ with tapered tie cone spreaders] that, when removed, will leave
holes [3/4 inch (19 mm)] [1 inch (25 mm)] [1-1/4 inches (32 mm)] [1-1/2 inches
(38 mm)] <Insert dimension> in diameter on concrete surface.

2. Furnish internally disconnecting ties that will leave no metal closer than 1-1/2
inches (38 mm)[, after exposing aggregate,] from the architectural concrete
surface.

3. Furnish glass-fiber-reinforced plastic ties, not less than 1/2 inch (13 mm) in
diameter, of color [to match DEN Project Manager's sample] [selected by DEN
Project Manager from manufacturer's full range].

4.  Furnish ties with integral water-barrier plates to walls indicated to receive
dampproofing or waterproofing.

Concrete Sealer: Siloxane, 5% to 7% solids, 100% absorption, solvent based. Subject
to compliance with requirements, provide one of the following:

ProSoCo Siloxane, Rainguard STD with Microloc.
Euclid Chemical Euco Weatherguard.

Tamms Industries Baracade 6%.

Okon W-1.

<Insert manufacturer's name>

or approved equal.

oA wWNE

STEEL REINFORCEMENT AND ACCESSORIES

General: Comply with Section 033000 "Cast-in-Place Concrete" for steel reinforcement
and other requirements for reinforcement accessories.

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than [25] [60] <Insert number> percent.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and
fastening reinforcing bars and welded-wire fabric in place; manufacture according to
CRSI's "Manual of Standard Practice."

1.  Where legs of wire bar supports contact forms, use [gray, all-plastic] [CRSI
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2.3

2.4

Class 1, gray, plastic-protected] [or] [CRSI Class 2, stainless-steel] bar
supports.

CONCRETE MATERIALS

Cementitious Material: Use the following cementitious materials, of the same type,
brand, and source, throughout Project:

1. Portland Cement: ASTM C 150, [Type I] [Type ll] [Type I/lI] [Type Il], [gray]
[white].[ Supplement with the following:]

a. Fly Ash: ASTM C 618, [Class C] [Class F].

b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or Grade
120.

c.  Silica Fume: ASTM C 1240, amorphous silica.

2.  Blended Hydraulic Cement: ASTM C 595, [Type IS, Portland blast-furnace
slag] [Type IP, Portland-pozzolan] [Type | (PM), pozzolan-modified Portland]
[Type | (SM), slag-modified Portland] cement.

Normal-Weight Aggregates: ASTM C 33, [Class 5S] [Class 5M] [Class 1N] <Insert
class> coarse aggregate or better, graded. Provide aggregates from single source[
with documented service record data of at least 10 years' satisfactory service in
similar applications and service conditions using similar aggregates and
cementitious materials].

1. Maximum Coarse-Aggregate Size: [1 inch (25 mm)] [3/4 inch (19 mm)] [1/2 inch
(13 mm)] [3/8 inch (10 mm)].
2.  Gradation: [Uniformly] [Gap] graded.

Normal-Weight Fine Aggregate: [ASTM C 33] [or] [ASTM C 144], manufactured or
natural sand, from same source for entire Project.

Water: Potable, complying with ASTM C 94/C 94M except free of wash water from
mixer washout operations.

ADMIXTURES
Air-Entraining Admixture: ASTM C 260.

Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible
with other admixtures and that will not contribute water-soluble chloride ions exceeding
those permitted in hardened concrete. Do not use calcium chloride or admixtures
containing calcium chloride.

Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

PoONE
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5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M,
Type G.
6. Plasticizing and Retarding Admixture; ASTM C 1017/C 1017M, Type Il.

C. Color Pigment: ASTM C 979, synthetic mineral-oxide pigments or colored
water-reducing admixtures; color stable,[ free of carbon black,] nonfading, and
resistant to lime and other alkalis.

1. Color: [As indicated by manufacturer's designation] [Match DEN Project
Manager's sample] [As selected by DEN Project Manager from manufacturer's
full range].

2.5 CURING MATERIALS

A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf,
weighing approximately 9 o0z./sq. yd. (305 g/sg. m) when dry.

B. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene
sheet.

C. Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B.

1. Forintegrally colored concrete, curing compound shall be[ pigmented type]
approved by color pigment manufacturer.

2. For concrete indicated to be sealed, curing compound shall be compatible with
sealer.

2.6 REPAIR MATERIALS

A. Bonding Agent: ASTM C 1059/C 1059M, Type Il, nonredispersible, acrylic emulsion or
styrene butadiene.

B. Epoxy Bonding Adhesive: ASTM C 881/C 881M, two-component epoxy resin, capable
of humid curing and bonding to damp surfaces, of class suitable for application
temperature and of grade to suit requirements.

1. [Typesland Il, non-load bearing] [Types IV and V, load bearing], for bonding
hardened or freshly mixed concrete to hardened concrete.
2.7 CONCRETE MIXTURES, GENERAL
A. Prepare design mixtures for each type and strength of cast-in-place architectural
concrete proportioned on basis of laboratory trial mixture or field test data, or both,

according to ACI 301.

1. Use a qualified independent testing agency for preparing and reporting proposed
design mixtures based on laboratory trial mixtures.
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B.

2.8

Proportion concrete mixtures as follows:

1. Compressive Strength (28 Days): [5000 psi (34.5 MPa)] [4500 psi (31 MPa)] [4000
psi (27.6 MPa)] [3500 psi (24.1 MPa)] [3000 psi (20.7 MPa)].

2.  Maximum Water-Cementitious Materials Ratio: 0.46.

3. Slump Limit: [3 inches (75 mm)] [4 inches (100 mm)] [8 inches (200 mm) for
concrete with verified slump of 2 to 4 inches (50 to 100 mm) before adding
high-range water-reducing admixture or plasticizing admixture] <Insert
dimension(s)>, plus or minus 1 inch (25 mm).

4.  Air Content: [5-1/2] <Insert number> percent, plus or minus 1.5 percent at point
of delivery for 1-1/2-inch (38-mm) nominal maximum aggregate size.

5.  Air Content: [6] <Insert number> percent, plus or minus 1.5 percent at point of
delivery for [1-inch (25-mm)] [3/4-inch (19-mm)] nominal maximum aggregate
size.

Cementitious Materials: For cast-in-place architectural concrete exposed to deicers,
limit percentage, by weight, of cementitious materials other than Portland cement
according to ACI 301 requirements.[ Use fly ash, pozzolan, ground granulated
blast-furnace slag, and silica fume as needed to reduce the total amount of
Portland cement, which would otherwise be used, by not less than 40 percent.]

Limit water-soluble, chloride-ion content in hardened concrete to [0.06] [0.15] [0.30]
[1.00] percent by weight of cement.

Admixtures: Use admixtures according to manufacturer's written instructions.

Color Pigment: Add color pigment to concrete mixture according to manufacturer's
written instructions and to result in hardened concrete color consistent with approved
mockup.

CONCRETE MIXING

[Ready-Mixed] [or] [Site-Mixed] Architectural Concrete: Measure, batch, mix, and
deliver concrete according to ASTM C 94/C 94M and furnish batch ticket information.

1. Clean equipment used to mix and deliver cast-in-place architectural concrete to
prevent contamination from other concrete.

2. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce
mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is
above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

PART 3 - EXECUTION

3.1 FORMWORK
A. General: Comply with Section 033000 "Cast-in-Place Concrete" for formwork,
embedded items, and shoring and reshoring.
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B.

C.

M.

Limit deflection of form-facing panels to not exceed ACI 303.1 requirements.

In addition to ACI 303.1 limits on form-facing panel deflection, limit cast-in-place
architectural concrete surface irregularities, designated by ACI 347 as abrupt or
gradual, as follows:

1. [Class A, 1/8 inch (3.2 mm)] [Class B, 1/4 inch (6 mm)] [Class C, 1/2 inch (13
mm)].

Fabricate forms to result in cast-in-place architectural concrete that complies with ACI
117, "Specifications for Tolerances for Concrete Construction and Materials."

1. Inaddition to ACI 117, comply with the following tolerances: <Insert
tolerances>.

Fabricate forms for easy removal without hammering or prying against concrete
surfaces. Provide crush or wrecking plates where stripping may damage cast-in-place
surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1
vertical. Kerf wood rustications, keyways, reglets, recesses, and the like, for easy
removal.

1. Seal form joints and penetrations at form ties with form joint tape or form joint
sealant to prevent cement paste leakage.
2. Do not use rust-stained steel form-facing material.

Provide temporary openings for cleanouts and inspection ports where interior area of
formwork is inaccessible. Close openings with panels tightly fitted to forms and
securely braced to prevent loss of concrete mortar. Locate temporary openings in
forms at inconspicuous locations.

[Chamfer] [Do not chamfer] exterior corners and edges of cast-in-place architectural
concrete.

Coat contact surfaces of wood rustications and chamfer strips with sealer before
placing reinforcement, anchoring devices, and embedded items.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and
bulkheads required in the Work. Determine sizes and locations from trades providing
such items.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood,
sawdust, dirt, and other debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar
leaks and maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's
written instructions, before placing reinforcement.

Coat contact surfaces of forms with surface retarder, according to manufacturer's
written instructions, before placing reinforcement.
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N.

3.2

3.3

3.4

Place form liners accurately to provide finished surface texture indicated. Provide solid
backing and attach securely to prevent deflection and maintain stability of liners during
concreting. Prevent form liners from sagging and stretching in hot weather. Seal joints
of form liners and form liner accessories to prevent mortar leaks. Coat form liner with
form-release agent.

REINFORCEMENT AND INSERTS

General: Comply with Section 033000 "Cast-in-Place Concrete" for fabricating and
installing steel reinforcement. Securely fasten steel reinforcement and wire ties against
shifting during concrete placement.

Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

REMOVING AND REUSING FORMS

Formwork for sides of beams, walls, columns, and similar parts of the Work that does
not support weight of concrete may be removed after cumulatively curing at not less
than 50 deg F (10 deg C) for 24 hours after placing concrete if concrete is hard enough
to not be damaged by form-removal operations and curing and protection operations
are maintained.

1. Schedule form removal to maintain surface appearance that matches approved
[field sample panels] [mockups].

2.  Cut off and grind glass-fiber-reinforced plastic form ties flush with surface of
concrete.

Leave formwork for beam soffits, joists, slabs, and other structural elements that
support weight of concrete in place until concrete has achieved [28-day design
compressive strength] [at least 70 percent of 28-day design compressive
strength]. Remove forms only if shores have been arranged to permit removal of
forms without loosening or disturbing shores.

Clean and repair surfaces of forms to be reused in the Work. Do not use split, frayed,
delaminated, or otherwise damaged form-facing material. Apply new form-release
agent.

When forms are reused, clean surfaces, remove fins and laitance, and tighten to close
joints. Align and secure joints to avoid offsets. Do not use patched forms for
cast-in-place architectural concrete surfaces.

JOINTS

Construction Joints: Install construction joints true to line with faces perpendicular to
surface plane of cast-in-place architectural concrete so strength and appearance of
concrete are not impaired, at locations indicated or as approved by DEN Project
Manager.
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1. Place joints perpendicular to main reinforcement. Continue reinforcement across
construction joints unless otherwise indicated.

2.  Form keyed joints as indicated.[ Embed keys at least 1-1/2 inches (38 mm) into
concrete.] Align construction joint within rustications attached to form-facing
material.

3.  Locate joints for beams, slabs, joists, and girders in the middle third of spans.
Offset joints in girders a minimum distance of twice the beam width from a
beam-girder intersection.

4.  Locate horizontal joints in walls and columns at underside of floors, slabs,
beams, and girders and at the top of footings or floor slabs.

5.  Space vertical joints in walls [as indicated] <Insert spacing>. Locate joints
beside piers integral with walls, near corners, and in concealed locations where
possible.

6. Use [bonding agent] [epoxy-bonding adhesive] at locations where fresh
concrete is placed against hardened or partially hardened concrete surfaces.

B. Contraction Joints: Form weakened-plane contraction joints true to line with faces
perpendicular to surface plane of cast-in-place architectural concrete so strength and
appearance of concrete are not impaired, at locations indicated or as approved by
DEN Project Manager.

3.5 CONCRETE PLACEMENT

A. Before placing concrete, verify that installation of formwork, form-release agent,
reinforcement, and embedded items is complete and that required inspections have
been performed.

B. Do not add water to concrete during delivery, at Project site, or during placement
unless approved by DEN Project Manager.

C. Before test sampling and placing concrete, water may be added at Project site, subject
to limitations of ACI 301.

1. Do not add water to concrete after adding high-range water-reducing admixtures
to mixture.

D. Deposit concrete continuously between construction joints. Deposit concrete to avoid
segregation.

1. Deposit concrete in horizontal layers of depth to not exceed formwork design
pressures and in a manner to avoid inclined construction joints.

2. Consolidate placed concrete with mechanical vibrating equipment according to
ACI 303.1.

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw
vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer
and at least 6 inches (150 mm) into preceding layer. Do not insert vibrators into
lower layers of concrete that have begun to lose plasticity. Do not permit
vibrators to contact forms.
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E.

3.6

3.7

C.

Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete
work from physical damage or reduced strength that could be caused by frost, freezing
actions, or low temperatures.

1. When average high and low temperature is expected to fall below 40 deg F (4.4
deg C) for three successive days, maintain delivered concrete mixture
temperature within the temperature range required by ACI 301.

2. Do not use frozen materials or materials containing ice or snow. Do not place
concrete on frozen subgrade or on subgrade containing frozen materials.

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents.

4. Do not use chemical accelerators unless otherwise specified and approved in
design mixtures.

Hot-Weather Placement: Comply with ACI 301 and as follows:

1. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement.
Chilled mixing water or chopped ice may be used to control temperature,
provided water equivalent of ice is calculated to total amount of mixing water.
Using liquid nitrogen to cool concrete is Contractor's option.

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.
Keep subgrade uniformly moist without standing water, soft spots, or dry areas.

PREPARATION

Remove and replace defective concrete that is not properly formed, is out of alignment
or level, or displays surface defects, unless DEN Project Manager permits patching or
other corrective measures. Permission to patch defective concrete is not a waiver of
DEN Project Manager's right to require complete removal of defective work if patching
does not, in his opinion, satisfactorily restore quality and appearance of surface.

1. Perform patching, when permitted, in compliance with applicable provisions of
this Section.

At exterior concrete, cold joints shall only occur at reveals, coordinate on shop
drawings.
FINISHES, GENERAL

Architectural Concrete Finish: Match DEN Project Manager's design reference sample,
identified and described as indicated, to satisfaction of DEN Project Manager.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed
surfaces adjacent to formed surfaces, strike off smooth and finish with a texture
matching adjacent formed surfaces.

1. Continue final surface treatment of formed surfaces uniformly across adjacent
unformed surfaces unless otherwise indicated.

Maintain uniformity of special finishes over construction joints unless otherwise
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3.8

3.9

indicated.

AS-CAST FORMED FINISHES

Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with
tie holes and defects repaired and patched. Remove fins and other projections
exceeding specified limits on formed-surface irregularities.

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material,
arranged in an orderly and symmetrical manner with a minimum of seams. Remove
fins and other projections exceeding specified limits on formed-surface irregularities.
[Repair] [Do not repair] and patch tie holes and defects.

Rubbed Finish: Apply the following to smooth-form-finished as-cast concrete where
indicated:

1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten
concrete surfaces and rub with carborundum brick or another abrasive until
producing a uniform color and texture. Do not apply cement grout other than that
created by the rubbing process.

2.  Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of
thick paint to coat surfaces and fill small holes. Mix one part Portland cement to
one and one-half parts fine sand with a 1:1 mixture of bonding admixture and
water. Add white Portland cement in amounts determined by trial patches so
color of dry grout will match surrounding concrete. Scrub grout into voids and
remove excess grout. When grout whitens, rub surface with clean burlap and
keep surface damp by fog spray for at least 36 hours.

3.  Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix one part
Portland cement and one part fine sand with a 1:1 mixture of bonding agent and
water. Add white Portland cement in amounts determined by trial patches so
color of dry grout will match surrounding concrete. Compress grout into voids by
grinding surface. In a swirling motion, finish surface with a cork float.

Form-Liner Finish: Produce a textured surface free of pockets, streaks, and
honeycombs, and of uniform appearance, color, and texture.

EXPOSED-AGGREGATE FINISHES

Scrubbed Finish: After concrete has achieved a compressive strength of from 1000 to
1500 psi (6.9 to 10.3 MPa), apply scrubbed finish. Wet concrete surfaces thoroughly
and scrub with stiff fiber or wire brushes, using water freely, until top mortar surface is
removed and aggregate is uniformly exposed. Rinse scrubbed surfaces with clean
water. Maintain continuity of finish on each surface or area of Work. Remove only
enough concrete mortar from surfaces to match design reference sample or mockup.

High-Pressure Water-Jet Finish: Perform high-pressure water jetting on concrete that
has achieved a minimum compressive strength of 4500 psi (31 MPa). Coordinate with
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formwork removal to ensure that surfaces to be high-pressure water-jet finished are
treated at same age for uniform results.

1.

Surface Continuity: Perform high-pressure water-jet finishing in as continuous an
operation as possible, maintaining continuity of finish on each surface or area of
Work. Maintain required patterns or variances in reveal projection to match
design reference sample or mockup.

C. Abrasive-Blast Finish: Perform abrasive blasting after compressive strength of
concrete exceeds 2000 psi (13.8 MPa). Coordinate with formwork removal to ensure
that surfaces to be abrasive blasted are treated at same age for uniform results.

1.

Surface Continuity: Perform abrasive-blast finishing in as continuous an
operation as possible, maintaining continuity of finish on each surface or area of
Work, utilizing same work crew to maintain continuity of finish on each surface or
area of work. Maintain required patterns or variances in depths of blast as
indicated on Drawings and to match design reference sample or mockup.
Abrasive Blasting: Abrasive blast corners and edges of patterns carefully, using
backup boards, to maintain uniform corner or edge line. Determine type of
nozzle, nozzle pressure, and blasting techniques required to match design
reference sample or mockup.

Depth of Cut: Use an abrasive grit of proper type and gradation to expose
aggregate and surrounding matrix surfaces to match design reference sample or
mockup, as follows:

a. Brush: Remove cement matrix to dull surface sheen and expose face of
fine aggregate; with no significant reveal.

b. Light: Expose fine aggregate with occasional exposure of coarse aggregate
and uniform color; with maximum reveal of 1/16 inch (1.5 mm).

c. Medium: Generally expose coarse aggregate; with slight reveal, a
maximum of 1/4 inch (6 mm).

d. Heavy: Expose and reveal coarse aggregate to a maximum projection of
one-third its diameter; with reveal range of 1/4 to 1/2 inch (6 to 13 mm).

Construction Joints: Use technique acceptable to DEN Project Manager as
required to achieve uniform treatment of construction joints.

Power Wash Cleaning: After abrasive blasting to required depth is completed,
apply a power wash to clean abrasive blasted surfaces to match DEN Project
Manager's sample. Thoroughly neutralize and flush any cleaners used from
surfaces with water under pressure. Protect adjacent materials/finishes from
power wash.

a. Prior to performing power wash cleaning work, Contractor to power wash a
test area to verify that concrete surfaces are not damaged by power
washing. Contractor shall be responsible to replace or repair all concrete
that is damaged by power washing activities, as determined by DEN Project
Manager.

D. Bushhammer Finish: Allow concrete to cure at least 14 days before starting
bushhammer surface finish operations.

ISSUED FOR:

12/2016

CONSULTANT NAME REVISION NO 00
033300-17



TECHNICAL SPECIFICATIONS DENVER INTERNATIONAL AIRPORT

03 CONCRETE

033300

DEN TECH SPECS 2016
CONTRACT NO.00000

ARCHITECTURAL CONCRETE

1.

3.

Surface Continuity: Perform bushhammer finishing in as continuous an operation
as possible, maintaining continuity of finish on each surface or area of Work.
Maintain required patterns or variances of cut as shown on Drawings or to match
design reference sample or mockup.

Surface Cut: Maintain required depth of cut and general aggregate exposure.
Use power tool with hammer attachments for large, flat surfaces, and use hand
hammers for small areas, at corners and edges, and for restricted locations
where power tools cannot reach.

Remove impressions of formwork and form facings with exception of tie holes.

E. Brushed Concrete Finish:

1.
2.

Apply scrubbed finish to concrete surfaces where indicated.
Strip forms as soon as practicable so that scrubbed finish may be produced on
green concrete surfaces.

a. Coordinate form removal as specified in this Section.

Wet concrete surface thoroughly and scrub with stiff fiber or wire brushes, using
water freely, until top mortar surface is removed and aggregate uniformly
exposed. Rinse scrubbed surfaces with clean water. Remove only enough
concrete mortar from surfaces to match DEN Project Manager's sample.

Use a weak cleaning solution while scrubbing where concrete has become too
hard to produce required finish with normal scrubbing procedures. Remove
cleaner from finished surface by flushing with clean water. Protect adjacent
surfaces and finishes from damage by cleaning.

3.10 CONCRETE PROTECTING AND CURING

A. General: Protect freshly placed concrete from premature drying and excessive cold or
hot temperatures. Comply with ACI 306.1 for cold-weather protection and with ACI 301
for hot-weather protection during curing.

B. Begin curing cast-in-place architectural concrete immediately after [removing forms
from] [applying as-cast formed finishes to] concrete. Cure according to ACI 308.1,
by one or a combination of the following methods that will not mottle, discolor, or stain
concrete:

1.

Moisture Curing: Keep exposed surfaces of cast-in-place architectural concrete
continuously moist for no fewer than seven days with the following materials:

a. Water.

b.  Continuous water-fog spray.

c.  Absorptive cover, water saturated and kept continuously wet. Cover
concrete surfaces and edges with 12-inch (300-mm) lap over adjacent
absorptive covers.

2.  Moisture-Retaining-Cover Curing: Cover concrete surfaces with
moisture-retaining cover for curing concrete, placed in widest practicable width,
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with sides and ends lapped at least 12 inches (300 mm), and sealed by
waterproof tape or adhesive. Cure for no fewer than seven days. Immediately
repair any holes or tears during curing period; use cover material and waterproof
tape.

3. Curing Compound: Mist concrete surfaces with water. Apply curing compound
uniformly in continuous operation by power spray or roller according to
manufacturer's written instructions. Recoat areas subjected to heavy rainfall
within three hours after initial application. Maintain continuity of coating and
repair damage during curing period.

3.11 FIELD QUALITY CONTROL

A. General: Comply with field quality-control requirements in Section 033000
"Cast-in-Place Concrete."

3.12 REPAIRS, PROTECTION, AND CLEANING

A. Maintain control of concrete chips, dust, and debris in each area of work. Clean up and
remove such material at completion of each day of application. Prevent migration of
airborne materials by use of tarpaulins, wind breaks and similar containing devices.

B. Sealer: One coat, install per manufacturer's recommendations. Do not install over wet
or damp concrete. Mask-off adjacent surfaces not to receive sealer.

C. Cooperate with other trades for protection of completed finishes.

D. Repair and cure damaged finished surfaces of cast-in-place architectural concrete
when approved by DEN Project Manager. Match repairs to color, texture, and
uniformity of surrounding surfaces and to repairs on approved mockups.

1. Remove and replace cast-in-place architectural concrete that cannot be repaired
and cured to DEN Project Manager's approval.

E. Protect corners, edges, and surfaces of cast-in-place architectural concrete from
damage; use guards and barricades.

F. Protect cast-in-place architectural concrete from staining, laitance, and contamination
during remainder of construction period.

G. Clean cast-in-place architectural concrete surfaces after finish treatment to remove
stains, markings, dust, and debris.

H. Wash and rinse surfaces according to concrete finish applicator's written instructions.
Protect other Work from staining or damage due to cleaning operations.

1. Do not use cleaning materials or processes that could change the appearance of
cast-in-place architectural concrete finishes.
ISSUED FOR: CONSULTANT NAME REVISION NO 00
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PART 4 - MEASUREMENT

4.1 METHOD OF MEASUREMENT

A. No separate measurement will be made for work under this Section.

PART 5 - PAYMENT

5.1 METHOD OF PAYMENT

A. No separate payment will be made for work under this Section. The cost of the work
described in this Section shall be included in the lump sum contract price.

END OF SECTION 033300

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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SECTION 033320 - CONCRETE TOPPING (STANDARD AGGREGATES)

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.
1.2 SUMMARY
A. Extent of concrete floor toppings is shown on drawings and includes all concrete
toppings, including those shown at the Central Core portion of the project. Section
Includes the following types of concrete floor toppings:
1. Standard aggregate toppings.
B. Related Sections:
1.  Section 03300 "Cast-In-Place Concrete" for concrete work.
2. Section 093000 "Tiling" for medium-set and thickset mortar beds for tile.
C. Alternates: Refer to Division 01 Section 012300 "Alternates" for description of Work in
this Section affected by alternates.
1.3 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.
1. Include data substantiating that materials comply with requirements.
B. Furnish data, samples, laboratory test reports, and materials certificates as specified in
Section 033000 "Cast-In-Place Concrete".
1.4 INFORMATIONAL SUBMITTALS
A. Product Test Reports: Based on evaluation of comprehensive tests performed by
[manufacturer and witnessed by a qualified testing agency] [a qualified testing
agency], for concrete floor topping.
B. Field quality-control test reports.
ISSUED FOR: CONSULTANT NAME REVISION NO 00
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15 CLOSEOUT SUBMITTALS

A. As-Built Plans: Submit complete as-built plans of all Work, including interface with
other Work, in accordance with requirements as specified in Section 013300
"Submittal Procedures”.

1.6 QUALITY ASSURANCE

A. Testing Agency Qualifications: An independent agency qualified according to ASTM C
1077 and ASTM E 329 for testing indicated.

B. Flatness Testing: Contractor to employ an independent testing agency to determine
floor flatness and floor levelness per ASTM E 1155. Test Surface: Minimum 50% of all
floor areas arrange uniformly. Test as soon as possible after slab installation. Submit
written report to DEN Project Manager within 48 hours of tests. Repair per
requirements of Section 033000 "Cast-In-Place Concrete".

C. Mockups: Place concrete floor topping mockups to demonstrate typical joints, surface
finish, bonding, texture, tolerances, and standard of workmanship.

1.  Build mockups approximately 100 sq. ft. (9.3 sg. m) in the location indicated or, if
not indicated, as directed by DEN Project Manager.

2. If DEN Project Manager determines that mockups do not meet requirements,
demolish and remove them from the site and cast others until mockups are
approved.

3. Approved mockups may become part of the completed Work if undisturbed at
time of Substantial Completion.

D. Preinstallation Conference: Conduct conference at [location and time as determined
by DEN Project Manager][Project site] <Insert location>.
1.7 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, mixing with
other components, and application.
B. Store materials to comply with manufacturer's written instructions to prevent
deterioration from moisture or other detrimental effects.
1.8 PROJECT CONDITIONS
A. Environmental Limitations: Comply with manufacturer's written instructions for
substrate temperature and moisture content, ambient temperature and humidity,

ventilation, and other conditions affecting concrete floor topping performance.

1. Place concrete floor topping only when ambient temperature and temperature of
base slabs are between 50 and 86 deg F (10 and 30 deg C).

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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B. Close areas to traffic during topping application and, after application, for time period
recommended in writing by manufacturer.

1.9 CONSTRUCTION WASTE MANAGEMENT

A. Construction waste shall be managed in accordance with provisions of Section 017419
"Construction Waste Management and Disposal". Documentation shall be submitted to
satisfy the requirements of that Section.

PART 2 - PRODUCTS

2.1 CEMENT AND AGGREGATES
A. Portland Cement: ASTM C 150, Type | or Type Il
B. Standard Aggregate: ASTM C 33, and as follows:

1. Fine aggregate, consisting of sand or crushed stone screenings, clean, hard, free
from deleterious matter. Grade by weight to pass sieves as follows:

3/8": 100 percent

No. 4: 95-100 percent
No. 8: 80-100 percent
No. 16: 50-85 percent
No. 30: 25-60 percent
No. 50: 10 30 percent
g. No. 100: 2 10 percent

~ooooTw

2. Coarse aggregate consisting of gravel or crushed stone, clean, hard, free from
deleterious matter. Grade by weight to pass sieves as follows:

1/2": 100 percent
3/8": 85-100 percent
No. 4: 10-30 percent
No. 8: 0-10 percent
No. 16: 0-05 percent

PO o

C. Cast-in-aggregate Hardener:

1. Available Manufacturers: Subject to compliance with requirements,
manufacturers offering factory pre mixed topping mixes which may be
incorporated in the work include the following:

a. The Euclid Chemical Co.
b. Master Builders.
C. Iron Mountain Trap Rock Co.
d. <Insert manufacturer>
e. orapproved equal.
ISSUED FOR: CONSULTANT NAME REVISION NO 00
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D. Reinforcement: ASTM A 185, welded steel wire fabric.

2.2 TOPPING MIX

A. Standard Topping:

1. Design mix to produce topping material with the following characteristics:

a. Compressive strength; 3500 psi at 28 days.

b.  Slump; 8" maximum at point of placement for concrete containing high
range water reducing admixture (super plasticizer) and 3" maximum for
other concrete.

C. Maximum W/C ratio; 0.51.

B. MIXING:

1.  Provide batch type mechanical mixer for mixing topping material at project site.
Equip batch mixer with a suitable charging hopper, water storage tank, and a
water measuring device. Use only mixers that are capable of mixing aggregates,
cement, and water into a uniform mix within specified time, and of discharging
mix without segregation.

2.  Mix each batch of 2 cu. yds. or less for at least 1-1/2 minutes after ingredients
are in mixer. Increase mixing time 15 secs. for each additional cu. yd. or fraction
thereof.

a. Ready mixed topping may be used when acceptable to DEN Resident
Engineer. When acceptable, furnish ready mixed topping complying with
requirements of ASTM C 94.

2.3 CURING MATERIALS

A. Use curing materials as specified in Section 033000 "Cast-in-Place Concrete".

2.4 RELATED MATERIALS

A. Use related materials as specified in Section 033000 "Cast-In-Place Concrete".

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine substrates, with Installer present, for conditions affecting performance of
concrete floor topping.
B. Verify that base concrete slabs comply with scratch finish requirements specified in
Section 033000 "Cast-in-Place Concrete."
ISSUED FOR: CONSULTANT NAME REVISION NO 00
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C.

3.2

3.3

Verify that base slabs are visibly dry and free of moisture. Test for capillary moisture
by the plastic sheet method according to ASTM D 4263.

Proceed with application only after unsatisfactory conditions have been corrected.

CONDITION OF SURFACES

Topping Applied to Fresh Concrete: Do not begin placement of topping until water
ceases to rise to surface, and water and laitance have been removed from base slab
surface.

Topping Applied to Hardened Concrete: Remove dirt, loose material, oil, grease, paint,
existing surface treatments and deteriorated and unsound concrete, or other
contaminants, leaving a clean surface.

1. When base slab surface is unacceptable for good bonding, roughen surface by
chipping or scarifying before cleaning. Mechanically abrade base slabs to
produce a heavily scarified surface profile with an amplitude of 1/4 inch (6 mm.)

2. Fill voids, cracks, and cavities in base slabs.

3. Prior to placing topping mixture, thoroughly dampen slab surface but do not leave
standing water.

4.  Over dampened surface, apply specified bonding compound (re-wettable or non
re-wettable) or epoxy adhesive. Refer to section 033000 "Cast-In-Place
Concrete".

5.  Place topping mix after re-wettable bonding compound has dried or while non
rewettable bonding compound or epoxy adhesive is still tacky.

For reinforced toppings, provide necessary chairs or supports, and maintain position of
reinforcing mesh as shown on drawings.

Joints: Mark locations of joints in base slab so that joints in top course will be placed
directly over them.

JOINT PREPARATION

1. Saw cut contraction and construction joints in existing concrete to a depth of 1/2
inch (13 mm) and fill with semirigid joint filler.

2.  To both sides of joint edges and at perimeter of existing base slab [mechanically
remove a 4-inch- (100-mm-) wide and 0- to 1-inch (0- to 25-mm-) deep, tapered
wedge of concrete and retexture surface] [install concrete nails in
manufacturer's recommended staggered pattern].

Install joint-filler strips where topping abuts vertical surfaces, such as column
pedestals, foundation walls, grade beams, and other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with topping
surface, unless otherwise indicated.

2.  Terminate full-width, joint-filler strips 1/2 inch (13 mm) below topping surface
where joint sealants, specified in Section 079200 "Joint Sealants," are indicated.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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3.4

3.5

A.

3. Install joint-filler strips in lengths as long as practicable. Where more than one
length is required, lace or clip sections together.

Construction Joints: Construct joints true to line with faces perpendicular to surface
plane of concrete floor topping, at locations indicated or as approved by DEN Project
Manager.

1. Coat face of construction joint with epoxy adhesive at locations where concrete
floor topping is placed against hardened or partially hardened concrete floor

topping.

Contraction Joints: Form weakened-plane contraction joints with power saws equipped
with shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- (3-mm-) wide joints
into concrete floor topping when cutting action will not tear, abrade, or otherwise
damage surface and before random contraction cracks develop.

1. Form joints in concrete floor topping over contraction joints in base slabs, unless
otherwise indicated.

2. Construct contraction joints for a combined depth equal to topping thickness and
not less than one-fourth of base-slab thickness.

3.  Construct contraction joints for a depth equal to one-half of concrete floor topping
thickness, but not less than 1/2 inch (13 mm) deep.

TOPPING APPLICATION

Monolithic Floor Topping: After textured-float finish is applied to fresh concrete of base
slabs specified in Section 033000 "Cast-in-Place Concrete," place concrete floor
topping while concrete is still plastic.

Deferred Floor Topping: Within 72 hours of placing base slabs, mix and scrub bonding
slurry into dampened concrete to a thickness of 1/16 to 1/8 inch (1.6 to 3 mm), without
puddling. Place floor topping while slurry is still tacky.

Existing Concrete: Apply epoxy-bonding adhesive, mixed according to manufacturer's
written instructions, and scrub into dry base slabs to a thickness of 1/16 to 1/8 inch (1.6
to 3 mm), without puddling. Place floor topping while adhesive is still tacky.

Place concrete floor topping continuously in a single layer, tamping and consolidating
to achieve tight contact with bonding surface. Do not permit cold joints or seams to
develop within pour strip.

1. Screed surface with a straightedge and strike off to correct elevations.

2.  Slope surfaces uniformly where indicated.

3 Begin initial floating using bull floats to form a uniform and open-textured surface
plane free of humps or hollows.

PLACING AND COMPACTING

Float Finish:

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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3.6

1.  Spread topping mixture evenly over prepared base to the required elevation and
strikeoff. Use highway straightedge, bull float, or darby to level surface.

2.  After the topping has stiffened sufficiently to permit the operation, and water
sheen has disappeared, float the surface at least twice to a uniform sandy
texture.

3. Restraighten where necessary with highway straightedge. Check and level
surface plane per ACI 117-90 to levelness and flatness tolerances of F 25
except, provide flatness only tolerance of F 25 at sloped slab areas. Cut down
high spots and fill low spots.

4.  Uniformly slope surfaces to drains.

5. Immediately after leveling, refloat surface to a uniform, smooth, granular texture.

6. Install cast-in floor hardener per manufacturers recommendations. Apply at a
minimum of 100 pounds per 100 square feet.

TROWEL FINISH

After floating, begin first trowel finish operation using power driven trowels. Continue
troweling until surface is ready to receive final troweling. Begin final troweling when a
ringing sound is produced as trowel is moved over surface.

Continue final trowel operation to produce finished surface free of trowel marks,
uniform in texture and appearance, achieving an F 25 tolerance when tested in
accordance with ACI 117-90 for flatness and levelness.

PROTECTING AND CURING

General: Protect freshly placed concrete floor topping from premature drying and
excessive cold or hot temperatures.

Evaporation Retarder: Apply evaporation retarder to concrete floor topping surfaces in
hot, dry, or windy conditions before and during finishing operations. Apply according to
manufacturer's written instructions after placing, screeding, and bull floating or
darbying floor topping, but before float finishing.

Begin curing immediately after finishing concrete floor topping. Cure by one or a
combination of the following methods, according to concrete floor topping
manufacturer's written instructions:

1. Moisture Curing: Keep surfaces continuously moist for not less than 7 days with
[water] [continuous water-fog spray] [or] [absorptive cover, water saturated
and kept continuously wet. Cover topping surfaces and edges with 12-inch
(300-mm) lap over adjacent absorptive covers].

2.  Moisture-Retaining-Cover Curing: Cover concrete surfaces with
moisture-retaining cover for curing concrete, placed in widest practicable width,
with sides and ends lapped at least 12 inches (300 mm), and sealed by
waterproof tape or adhesive. Cure for not less than seven days. Immediately
repair any holes or tears during curing period using cover material and
waterproof tape.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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3.7

3.8

3.9

C.

3. Curing Compound: Apply uniformly in two coats in continuous operations by
power spray or roller according to manufacturer's written instructions. Recoat
areas subjected to heavy rainfall within three hours after initial application.
Maintain continuity of coating and repair damage during curing period.

JOINT FILLING

Prepare and clean contraction joints and install semirigid joint filler, according to
manufacturer's written instructions, once topping has fully cured.

Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave
contact faces of joint clean and dry.

Install semirigid joint filler full depth of contraction joints. Overfill joint and trim semirigid
joint filler flush with top of joint after hardening.

REPAIRS

Defective Topping: Repair and patch defective concrete floor topping areas, including
areas that have not bonded to concrete substrate.

Failure of concrete topping to bond to substrate (as evidenced by a hollow sound when
tapped), or disintegration or other failure of topping to perform as a floor finish, will be
considered failure of materials and workmanship. Repair or replace toppings in areas
of such failures, as directed. Does not apply to topping slab on a waterproof
membrane

FIELD QUALITY CONTROL

Testing Agency: [Owner will engage] [Engage] a qualified independent testing and
inspecting agency to perform field tests and inspections and prepare test reports.

Testing Services: Testing and inspecting of completed applications of concrete floor
toppings shall take place in successive stages, in areas of extent and using methods
as follows:

1. Sample Sets: At point of placement, a set of 3 molded-cube samples shall be
taken from the topping mix for the first 1000 sq. ft. (93 sg. m), plus 1 set of
samples for each subsequent 5000 sq. ft. (464 sg. m) of topping, or fraction
thereof, but not less than 6 samples for each day's placement. Samples shall be
tested according to ASTM C 109/C 109M for compliance with
compressive-strength requirements.

2. Concrete floor topping shall be tested for delamination by dragging a steel chain
over the surface.

3. Concrete floor topping shall be tested for compliance with surface flatness and
levelness tolerances.

Remove and replace applications of concrete floor topping where test results indicate

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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that it does not comply with specified requirements.

D. Additional testing and inspecting, at Contractor's expense, will be performed to
determine compliance of replaced or additional work with specified requirements.

PART 4 - MEASUREMENT

4.1 METHOD OF MEASUREMENT

A. No separate measurement will be made for work under this Section.

PART 5 - PAYMENT

5.1 METHOD OF PAYMENT

A. No separate payment will be made for work under this Section. The cost of the work
described in this Section shall be included in the lump sum contract price.

END OF SECTION 035300

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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SECTION 034100 - PRECAST STRUCTURAL CONCRETE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.
1.2 SUMMARY
A. Section Includes:
1.  Precast structural concrete.
2.  Precast structural concrete with [thin-brick] [stone] facings.
3. Precast structural concrete with commercial architectural finish.
B. Related Sections:
1. Section 033000 "Cast-in-Place Concrete" for [concrete topping and ]placing
connection anchors in concrete.
2. Section 042000 "Unit Masonry" for inserts or anchorages required for precast
concrete slab connections.
3. Section 044200 "Exterior Stone Cladding" for preconstruction testing of stone
anchors and determination of anchor spacing.
4.  Section 051200 "Structural Steel Framing" for furnishing and installing
connections attached to structural-steel framing.
5.  Section 055000 "Metal Fabrications" for kickers and other miscellaneous steel
shapes.
6. Section 076200 "Sheet Metal Flashing and Trim" for flashing receivers and
reglets.
7.  Section 078413 "Penetration Firestopping” for joint-filler materials for
fire-resistance-rated construction.
8.  Section 079200 "Joint Sealants" for elastomeric joint sealants and sealant
backings.
C. Alternates: Refer to Division 01 Section 012300 "Alternates” for description of Work in
this Section affected by alternates.
1.3 DEFINITION
A. Design Reference Sample: Sample of approved precast structural concrete color,
finish, and texture, preapproved by DEN Project Manager.
ISSUED FOR: CONSULTANT NAME REVISION NO 00
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14 PERFORMANCE REQUIREMENTS
A. Delegated Design: Design precast structural concrete, including comprehensive

engineering analysis by a qualified professional engineer, using performance
requirements and design criteria indicated.

B. Structural Performance: Precast structural concrete units and connections shall
withstand design loads indicated within limits and under conditions indicated.

C. Structural Performance: Provide precast structural concrete units and connections
capable of withstanding the following design loads within limits and under conditions
indicated:

oghkwnE

© ©

10.

11.

12.

Dead Loads: <Insert loads>.

Concrete Topping Load: <Insert load>.

Live Loads: <Insert loads>.

Roof Loads: <Insert loads>.

Snow Loads: <Insert loads>.

Seismic Loads: <Insert seismic design data including seismic performance
category, importance factor, use group, seismic design category, seismic
zone, site classification, site coefficient, and drift criteria>.

Wind Loads: <Insert wind loads or wind-loading criteria, positive and
negative for various parts of the building as required by applicable building
code or SEI/ASCE 7, including basic wind speed, importance factor,
exposure category, and pressure coefficient>.

<Insert loads or load combinations>.

Design precast structural concrete framing system and connections to maintain
clearances at openings, to allow for fabrication and construction tolerances, to
accommodate live-load deflection, shrinkage and creep of primary building
structure, and other building movements. Maintain precast structural concrete
deflections within limits of ACI 318 (ACI 318M).

a. Thermal Movements: Allow for in-plane thermal movements resulting from
annual ambient temperature changes of [minus 18 to plus 120 deg F
(minus 10 to plus 67 deg C)] [120 deg F (67 deg C)] <Insert temperature>.

Fire-Resistance Rating: Select material and minimum thicknesses to provide
indicated fire rating.

Stone to Precast Anchorages: Provide anchors, as determined through Owner's
or stone supplier testing, in numbers, types, and locations as required to satisfy
performance criteria specified, but not less than the following:

a.  Minimum Anchorage Requirement: Not less than 2 anchors per unit of less
than 2 sq. ft. (0.19 sg. m) in area and 4 anchors per unit of less than 12 sq.
ft. (1.1 sg. m) in area and for units larger than 12 sq. ft. (1.1 sg. m) in area,
provide anchors spaced not more than 24 inches (600 mm) o.c. both
horizontally and vertically, all located a minimum of 6 inches (150 mm) from
stone edge.

Vehicular Impact Loads: Design spandrel beams acting as vehicular barriers for

ISSUED FOR:
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passenger cars to resist a single [6000-Ibf (26.7-kN)] <Insert load> service load
and [10,000-Ibf (44.5-kN)] <Insert load> ultimate load applied horizontally in any
direction to the spandrel beam, with anchorages or attachments capable of
transferring this load to the structure. Design spandrel beams assuming the load
to act at a height of 18 inches (460 mm) above the floor or ramp surface on an
area not to exceed 1 sq. ft. (0.93 sg. m).

15 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.
1. Include data substantiating that materials comply with requirements.
B. LEED Submittals:

1.  Product Data for Credit MR 4: For products having recycled content,
documentation indicating percentages by weight of postconsumer and
preconsumer recycled content. Include statement indicating cost for each product
having recycled content.

2. Design Mixtures for Credit ID 1: For each concrete mixture containing fly ash as
a replacement for Portland cement or other Portland cement replacements and
for equivalent concrete mixtures that do not contain Portland cement
replacements.

C. Design Mixtures: For each precast concrete mixture. Include compressive strength and
water-absorption tests.

D. Shop Drawings: Include member locations, plans, elevations, dimensions, shapes and
sections, openings, support conditions, and types of reinforcement, including special
reinforcement. Detail fabrication and installation of precast structural concrete units.

1. Indicate joints, reveals, and extent and location of each surface finish.

2. Indicate separate face and backup mixture locations and thicknesses.

3 Indicate welded connections by AWS standard symbols. Show size, length, and
type of each weld.

4. Detail loose and cast-in hardware, lifting and erection inserts, connections, and
joints.

5. Indicate locations, tolerances, and details of anchorage devices to be embedded
in or attached to structure or other construction.

6. Include and locate openings larger than by 10 inches (250 mm).

7. Indicate location of each precast structural concrete unit by same identification
mark placed on panel.

8. Indicate relationship of precast structural concrete units to adjacent materials.

9. Indicate locations and details of brick units, including corner units and special

shapes, and joint treatment.
10. Indicate locations and details of stone facings, anchors, and joint widths.
11. Indicate estimated camber for precast floor slabs with concrete toppings.
12. Indicate shim sizes and grouting sequence.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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13. Design Maodifications: If design modifications are proposed to meet performance
requirements and field conditions, submit design calculations and Shop
Drawings. Do not adversely affect the appearance, durability, or strength of units
when modifying details or materials and maintain the general design concept.

E. Samples:

1. For each type of finish indicated on exposed surfaces of precast structural
concrete units with architectural finish, in sets of 3, illustrating full range of finish,
color, and texture variations expected; approximately 12 by 12 by 2 inches (300
by 300 by 50 mm).

a. Where other faces of precast concrete unit are exposed, include Samples
illustrating workmanship, color, and texture of backup concrete as well as
facing concrete.

2.  Samples for each thin- or half-brick unit required, showing full range of color and
texture expected. Include Samples showing color and texture of joint treatment.

a. Grout Samples for Initial Selection: Color charts consisting of actual
sections of grout showing manufacturer's full range of colors.
b.  Grout Samples for Verification: Showing color and texture of joint treatment.

F. Delegated-Design Submittal: For precast structural concrete indicated to comply with
performance requirements and design criteria, including analysis data signed and
sealed by the qualified professional engineer responsible for their preparation.

1.6 INFORMATIONAL SUBMITTALS
A. Qualification Data: For [Installer] [fabricator] [testing agency].
B. Welding certificates.
C. Material Certificates: For the following, from manufacturer:

Cementitious materials.

Reinforcing materials and prestressing tendons.
Admixtures.

Bearing pads.

Structural-steel shapes and hollow structural sections.
Brick units and accessories.

Stone anchors and accessories.

NogokrwdbE

D. Material Test Reports: For aggregates.

E. Source quality-control reports.
F. Field quality-control[ and special inspection] reports.
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1.7

A.

1.8

CLOSEOUT SUBMITTALS

As-Built Plans: Submit complete as-built plans of all Work, including interface with
other Work, in accordance with requirements as specified in Section 013300
"Submittal Procedures”.

QUALITY ASSURANCE

Fabricator Qualifications: A firm that assumes responsibility for engineering precast
structural concrete units to comply with performance requirements. Responsibility
includes preparation of Shop Drawings and comprehensive engineering analysis by a
qualified professional engineer.

1. Participates in PCI's Plant Certification program[ at time of bidding] and is
designated a PCl-certified plant as follows:

a. Group C, [Category C1 - Precast Concrete Products (no prestressed
reinforcement)] [Category C2 - Prestressed Hollowcore and
Repetitively Produced Products] [Category C3 - Prestressed Straight
Strand Structural Members] [Category C4 - Prestressed Deflected
Strand Structural Members].

b. Group CA, [Category C1A - Precast Concrete Products (no prestressed
reinforcement)] [Category C2A - Prestressed Hollowcore and
Repetitively Produced Products] [Category C3A - Prestressed
Straight-Strand Structural Members] [Category C4A - Prestressed
Deflected-Strand Structural Members].

Installer Qualifications: A precast concrete erector qualified[ at time of bidding], as
evidenced by PCI's Certificate of Compliance, to erect [Category S1 - Simple
Structural Systems] [Category S2 - Complex Structural Systems].

Installer Qualifications: An experienced precast concrete erector who, before erection
of precast concrete, has retained a "PCI-Certified Field Auditor” to conduct a field audit
of a project installed by erector in [Category S1 - Simple Structural Systems]
[Category S2 - Complex Structural Systems] and who produces an Erectors' Post
Audit Declaration, according to PClI MNL 127, "PCI Erector's Manual - Standards and
Guidelines for the Erection of Precast Concrete Products."”

Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329
for testing indicated.

Design Standards: Comply with ACI 318 (ACI 318M) and design recommendations in
PCI MNL 120, "PCI Design Handbook - Precast and Prestressed Concrete," applicable
to types of precast structural concrete units indicated.

Quality-Control Standard: For manufacturing procedures and testing requirements,
quality-control recommendations, and dimensional tolerances for types of units
required, comply with PCI MNL 116, "Manual for Quality Control for Plants and
Production of Structural Precast Concrete Products."
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G.  Welding Qualifications: Qualify procedures and personnel according to the following:
1. AWSD1.1/D.1.1M, "Structural Welding Code - Steel."

2. AWS D1.4, "Structural Welding Code - Reinforcing Steel.”

H. Fire-Resistance Calculations: Where indicated, provide precast structural concrete
units whose fire resistance meets the prescriptive requirements of authorities having
jurisdiction or has been calculated according to [ACI 216.1/TMS 0216.1, "Standard
Method for Determining Fire Resistance of Concrete and Masonry Construction
Assemblies,"] [PCI MNL 124, "Design for Fire Resistance of Precast Prestressed
Concrete,"] and is acceptable to authorities having jurisdiction.

. Sample Panels: After sample approval and before fabricating precast structural
concrete units with [architectural finish] [thin-brick facing] [stone facing], produce a
minimum of [2] <Insert number> sample panels approximately [16 sq. ft. (1.5 sg. m)]
<Insert size> in area for review by DEN Project Manager. Incorporate full-scale details
of architectural features, finishes, textures, and transitions in sample panels.

1. Locate panels where indicated or, if not indicated, as directed by DEN Project
Manager.

2. Damage part of an exposed-face surface for each finish, color, and texture, and
demonstrate adequacy of repair techniques proposed for repair of surface
blemishes.

3. After approval of repair technique, maintain one sample panel at fabricator's plant
and one at Project site in an undisturbed condition as a standard for judging the
completed Work.

4.  Demolish and remove sample panels when directed.

J. Mockups: After sample panel approval but before production of precast structural
concrete units with [architectural finish] [thin-brick facing] [stone facing], construct
full-sized mockups to verify selections made under sample submittals and to
demonstrate aesthetic effects and set quality standards for materials and execution.

1.  Build mockup as indicated on Drawings including [sealants] <Insert
construction> and precast structural concrete units with an architectural finish
complete with anchors, connections, flashings, and joint fillers.

2. Approval of mockups does not constitute approval of deviations from the
Contract Documents contained in mockups unless DEN Project Manager
specifically approves such deviations in writing.

3.  Approved mockups may become part of the completed Work if undisturbed at
time of Substantial Completion.

K. Preinstallation Conference: Conduct conference at [Project site] [location and time
as determined by DEN Project Manager] <Insert location>.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Support units during shipment on nonstaining shock-absorbing material in same
position as during storage.
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B.

1.10

1.11

Store units with adequate bracing and protect units to prevent contact with soil, to
prevent staining, and to prevent cracking, distortion, warping or other physical
damage.

1.  Store units with dunnage across full width of each bearing point unless otherwise
indicated.

2. Place adequate dunnage of even thickness between each unit.

3.  Place stored units so identification marks are clearly visible, and units can be
inspected.

Handle and transport units in a position consistent with their shape and design in order
to avoid excessive stresses that would cause cracking or damage.

Lift and support units only at designated points shown on Shop Drawings.

COORDINATION

Furnish loose connection hardware and anchorage items to be embedded in or
attached to other construction before starting that Work. Provide locations, setting
diagrams, templates, instructions, and directions, as required, for installation.

CONSTRUCTION WASTE MANAGEMENT

Construction waste shall be managed in accordance with provisions of Section 017419
"Construction Waste Management and Disposal". Documentation shall be submitted to
satisfy the requirements of that Section.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Fabricators: Subject to compliance with requirements, provide products by one of the
following:

1. <Insert fabricators' names>.

2. or approved equal.

2.2 MOLD MATERIALS
A. Molds: Rigid, dimensionally stable, non-absorptive material, warp and buckle free, that
will provide continuous and true precast concrete surfaces within fabrication tolerances
indicated; nonreactive with concrete and suitable for producing required finishes.

1. Mold-Release Agent: Commercially produced liquid-release agent that will not
bond with, stain or adversely affect precast concrete surfaces and will not impair
subsequent surface or joint treatments of precast concrete.
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B. Form Liners: Units of face design, texture, arrangement, and configuration [indicated]
[to match those used for precast concrete design reference sample]. Furnish with
manufacturer's recommended liquid-release agent that will not bond with, stain, or
adversely affect precast concrete surfaces and will not impair subsequent surface or
joint treatments of precast concrete.

C. Surface Retarder: Chemical set retarder, capable of temporarily delaying final
hardening of newly placed concrete mixture to depth of reveal specified.

2.3 REINFORCING MATERIALS

A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than [25] [60] <Insert number> percent.

B. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

C. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.

D. Galvanized Reinforcing Bars: [ASTM A 615/A 615M, Grade 60 (Grade 420)] [ASTM A
706/A 706M], deformed bars, ASTM A 767/A 767M, Class Il zinc coated, hot-dip
galvanized[, and chromate wash treated after fabrication and bending].

E. Epoxy-Coated Reinforcing Bars: [ASTM A 615/A 615M, Grade 60 (Grade 420)] [ASTM
A 706/A 706M], deformed bars, [ASTM A 775/A 775M] [or] [ASTM A 934/A 934M]
epoxy coated, with less than 2 percent damaged coating in each 12-inch (300-mm) bar
length.

F. Steel Bar Mats: ASTM A 184/A 184M, fabricated from [ASTM A 615/A 615M, Grade
60 (Grade 420)] [ASTM A 706/A 706M], deformed bars, assembled with clips.

G. Plain-Steel Welded Wire Reinforcement: ASTM A 185, fabricated from [as-drawn
steel] [galvanized-steel] wire into flat sheets.

H. Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.

l. Epoxy-Coated-Steel Wire: ASTM A 884/A 884M, Class A coated, [plain] [deformed],
flat sheet, [Type 1 bendable] [Type 2 nonbendable] coating.

J. Supports: Suspend reinforcement from back of mold or use bolsters, chairs, spacers,
and other devices for spacing, supporting, and fastening reinforcing bars and welded
wire reinforcement in place according to PCI MNL 116.

2.4 PRESTRESSING TENDONS

A. Pretensioning Strand: [ASTM A 416/A 416M, Grade 250 (Grade 1720) or Grade 270
(Grade 1860), uncoated, 7-wire] [or] [ASTM A 886/A 886M, Grade 270 (Grade 1860),
indented, 7-wire], low-relaxation strand.
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B.

2.5

G.

Unbonded Post-Tensioning Strand: ASTM A 416/A 416M, Grade 270 (Grade 1860),
uncoated, 7-wire, low-relaxation strand.

1. Coat unbonded post-tensioning strand with post-tensioning coating complying
with ACI 423.6 and sheath with polypropylene tendon sheathing complying with
ACI 423.6. Include anchorage devices and coupler assemblies.

Post-Tensioning Bars: ASTM A 722, uncoated high-strength steel bar.

CONCRETE MATERIALS
Portland Cement: ASTM C 150, Type | or Type lll, gray, unless otherwise indicated.

1.  For surfaces exposed to view in finished structure, mix gray with white cement, of
same type, brand, and mill source.

Supplementary Cementitious Materials:

1. Fly Ash: ASTM C 618, Class C or F, with maximum loss on ignition of 3 percent.

2. Metakaolin Admixture: ASTM C 618, Class N.

3 Silica Fume Admixture: ASTM C 1240, with optional chemical and physical
requirement.

4. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

Normal-Weight Aggregates: Except as modified by PCI MNL 116, ASTM C 33, with
coarse aggregates complying with [Class 5S] [Class 5M] [Class 4S] [Class 4M].
Stockpile fine and coarse aggregates for each type of exposed finish from a single
source (pit or quarry) for Project.

1. Face-Mixture-Coarse Aggregates: Selected, hard, and durable; free of material
that reacts with cement or causes staining; to match selected finish sample.

a. Gradation: [Uniformly graded] [Gap graded] [To match design reference
samplel].

2. Face-Mixture-Fine Aggregates: Selected, natural or manufactured sand of same
material as coarse aggregate unless otherwise approved by DEN Project
Manager.

Lightweight Aggregates: Except as modified by PCI MNL 116, ASTM C 330, with
absorption less than 11 percent.

Coloring Admixture: ASTM C 979, synthetic or natural mineral-oxide pigments or
colored water-reducing admixtures, temperature stable, and nonfading.

Water: Potable; free from deleterious material that may affect color stability, setting, or
strength of concrete and complying with chemical limits of PCI MNL 116.

Air-Entraining Admixture: ASTM C 260, certified by manufacturer to be compatible with
other required admixtures.
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H.

2.6

=0} m

L.

Chemical Admixtures: Certified by manufacturer to be compatible with other
admixtures and to not contain calcium chloride or more than 0.15 percent chloride ions
or other salts by weight of admixture.

Water-Reducing Admixtures: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
Water-Reducing and Accelerating Admixture: ASTM C 494/C 494M, Type E.
High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M,
Type G.

7.  Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M.

oA WNE

Corrosion-Inhibiting Admixture: Commercially formulated, anodic inhibitor or mixed
cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing
chloride reactions with steel reinforcement in concrete.

STEEL CONNECTION MATERIALS

Carbon-Steel Shapes and Plates: ASTM A 36/A 36M.

Carbon-Steel-Headed Studs: ASTM A 108, AISI 1018 through AISI 1020, cold
finished, AWS D1.1/D1.1M, Type A or B, with arc shields and with minimum
mechanical properties of PCl MNL 116.

Carbon-Steel Plate: ASTM A 283/A 283M.

Malleable-Iron Castings: ASTM A 47/A 47M.

Carbon-Steel Castings: ASTM A 27/A 27M, Grade 60-30 (Grade 415-205).
High-Strength, Low-Alloy Structural Steel: ASTM A 572/A 572M.

Carbon-Steel Structural Tubing: ASTM A 500, Grade B.

Wrought Carbon-Steel Bars: ASTM A 675/A 675M, Grade 65 (Grade 450).
Deformed-Steel Wire or Bar Anchors: ASTM A 496 or ASTM A 706/A 706 M.
Carbon-Steel Bolts and Studs: ASTM A 307, Grade A (ASTM F 568M, Property Class
4.6); carbon-steel, hex-head bolts and studs; carbon-steel nuts, ASTM A 563 (ASTM A
563M); and flat, unhardened steel washers, ASTM F 844,

High-Strength Bolts and Nuts: ASTM A 325 (ASTM A 325M) or ASTM A 490 (ASTM A
490M,), Type 1, heavy hex steel structural bolts; heavy hex carbon-steel nuts, ASTM A
563 (ASTM A 563M); and hardened carbon-steel washers, ASTM F 436 (ASTM F 436M).
1. Do not zinc coat ASTM A 490 (ASTM A 490M) bolts.

Zinc-Coated Finish: For exterior steel items][, steel in exterior walls,] and items
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2.7

2.8

indicated for galvanizing, apply zinc coating by [hot-dip process according to ASTM
A 123/A 123M or ASTM A 153/A 153M] [electrodeposition according to ASTM B
633, SC 3, Types 1 and 2].

1. For steel shapes, plates, and tubing to be galvanized, limit silicon content of steel
to less than 0.03 percent or to between 0.15 and 0.25 percent or limit sum of
silicon and 2.5 times phosphorous content to 0.09 percent.

2.  Galvanizing Repair Paint: High-zinc-dust-content paint with dry film containing
not less than 94 percent zinc dust by weight, and complying with DOD-P-21035B
or SSPC-Paint 20.

Shop-Primed Finish: Prepare surfaces of nongalvanized-steel items, except those
surfaces to be embedded in concrete, according to requirements in SSPC-SP 3, and
shop apply [lead- and chromate-free, rust-inhibitive primer, complying with
performance requirements in MPI 79] [SSPC-Paint 25] according to SSPC-PA 1.

Welding Electrodes: Comply with AWS standards.

Precast Accessories: Provide clips, hangers, plastic or steel shims, and other
accessories required to install precast structural concrete units.

STAINLESS-STEEL CONNECTION MATERIALS
Stainless-Steel Plate: ASTM A 666, Type 304, of grade suitable for application.

Stainless-Steel Bolts and Studs: ASTM F 593, Alloy 304 or 316, hex-head bolts and
studs; stainless-steel nuts; and flat, stainless-steel washers. Lubricate threaded parts
of stainless-steel bolts with an antiseize thread lubricant during assembly.

Stainless-Steel-Headed Studs: ASTM A 276, with minimum mechanical properties of
PCI MNL 116.

BEARING PADS

Provide one of the following bearing pads for precast structural concrete units[ as
recommended by precast fabricator for application]:

1. Elastomeric Pads: AASHTO M 251, plain, vulcanized, 100 percent
polychloroprene (neoprene) elastomer, molded to size or cut from a molded
sheet, 50 to 70 Shore, Type A durometer hardness, ASTM D 2240; minimum
tensile strength 2250 psi (15.5 MPa), ASTM D 412.

2. Random-Oriented, Fiber-Reinforced Elastomeric Pads: Preformed, randomly
oriented synthetic fibers set in elastomer. 70 to 90 Shore, Type A durometer
hardness, ASTM D 2240; capable of supporting a compressive stress of 3000 psi
(20.7 MPa) with no cracking, splitting, or delaminating in the internal portions of
pad. Test 1 specimen for every 200 pads used in Project.

3.  Cotton-Duck-Fabric-Reinforced Elastomeric Pads: Preformed, horizontally
layered cotton-duck fabric bonded to an elastomer; 80 to 100 Shore, Type A
durometer hardness, ASTM D 2240; complying with AASHTO's "AASHTO Load
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and Resistance Factor Design (LRFD) Bridge Specifications," Division II, Section
18.10.2; or with MIL-C-882E.

4. Frictionless Pads: Tetrafluoroethylene, glass-fiber reinforced, bonded to
stainless- or mild-steel plate, of type required for in-service stress.

5.  High-Density Plastic: Multimonomer, nonleaching, plastic strip.

2.9 GROUT MATERIALS

A. Sand-Cement Grout: Portland cement, ASTM C 150, Type |, and clean, natural sand,
ASTM C 144 or ASTM C 404. Mix at ratio of 1 part cement to 2-1/2 parts sand, by
volume, with minimum water required for placement and hydration.

B. Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive, nonstaining grout
containing selected silica sands, Portland cement, shrinkage-compensating agents,
plasticizing and water-reducing agents, complying with ASTM C 1107, Grade A for
drypack and Grades B and C for flowable grout and of consistency suitable for
application within a 30-minute working time.

C. Epoxy-Resin Grout: Two-component, mineral-filled epoxy resin; ASTM C 881/C 881M,
of type, grade, and class to suit requirements.

2.10 THIN-BRICK UNITS AND ACCESSORIES

A. Thin-Brick Units: ASTM C 216, Type FBX or ASTM C 1088, Grade Exterior, Type TBX,
[not less than 1/2 inch (13 mm)] [3/4 inch (19 mm)] [1 inch (25 mm)] thick with a
tolerance of plus or minus 1/16 inch (1.6 mm), and as follows:

1. Products: Subject to compliance with requirements, provide one of the following:
a. <lInsert, in separate subparagraphs, manufacturer's name; product

name or designation>.

b. orapproved equal.

2. Face Color and Texture: [Match DEN Project Manager's samples] [Medium
brown, wire cut] [Full-range red, sand molded] [Gray, velour].

3.  Face Size: 2-1/4 inches (57 mm) high by 8 inches (203 mm) long.

4.  Face Size: 2-1/4 inches (57 mm) high by 7-1/2 to 7-5/8 inches (190 to 194 mm)
long.

5. Face Size: 2-3/4 to 2-13/16 inches (70 to 71 mm) high by 7-1/2 to 7-5/8 inches
(190 to 194 mm) long.

6. Face Size: 3-1/2 to 3-5/8 inches (89 to 92 mm) high by 7-1/2 to 7-5/8 inches (190
to 194 mm) long.

7.  Face Size: 3-1/2 to 3-5/8 inches (89 to 92 mm) high by 11-1/2 to 11-5/8 inches
(292 to 295 mm) long.

8. Face Size: <Insert dimensions>.

9. [Where indicated to "match existing," Jprovide thin brick matching color,
texture, and face size of existing adjacent brick work.
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a. <Insertinformation on existing brick if known>.

10. Face Size: 57 mm high by 190 mm long.

11. Face Size: 70 mm high by 190 mm long.

12. Face Size: 90 mm high by 190 mm long.

13. Face Size: 90 mm high by 290 mm long.

14. Face Size: <Insert dimensions>.

15. Special Shapes: Include corners, edge corners, and end edge corners.

16. Initial Rate of Absorption: Less than 30 g/30 sq. in. (30 g/194 sg. cm) per minute;
ASTM C 67.

17. Efflorescence: Tested according to ASTM C 67 and rated "not effloresced.”

18. Surface Coating: Thin brick with colors or textures applied as coatings shall
withstand 50 cycles of freezing and thawing; ASTM C 67 with no observable
difference in applied finish when viewed from 10 feet (3 m).

19. Back Surface Texture: Scored, combed, wire roughened, ribbed, keybacked, or

dovetailed.

B. Sand-Cement Mortar: Portland cement, ASTM C 150, Type I, and clean, natural sand,
ASTM C 144. Mix at ratio of 1 part cement to 4 parts sand, by volume, with minimum
water required for placement.

C. Latex-Portland Cement Pointing Grout: ANSI A118.6 and as follows:

1.  Dry-grout mixture, factory prepared, of Portland cement, graded aggregate, and
dry, redispersible, ethylene-vinyl-acetate additive for mixing with water; uniformly
colored.

2.  Commercial Portland cement grout, factory prepared, with liquid
styrene-butadiene rubber or acrylic-resin latex additive; uniformly colored.

3. Colors: [As indicated by manufacturer's designations] [Match DEN Project
Manager's samples] [As selected by DEN Project Manager from
manufacturer's full range].

2.11 STONE MATERIALS AND ACCESSORIES

A. Stone facing for precast structural concrete is specified in Section 044200 "Exterior
Stone Cladding.”

B. Anchors are generally supplied by stone fabricator or, in some cases, by precaster.
Specify supplier. Anchors may be toe in, toe out, or dowels.

C. Anchors: Stainless steel, ASTM A 666, Type 304, of temper and diameter required to
support loads without exceeding allowable design stresses.

1. Fit each anchor leg with neoprene grommet collar of width at least twice the
diameter and of length at least five times the diameter of anchor.

D. Sealant Filler: ASTM C 920, low-modulus, multicomponent, nonsag urethane sealant
complying with requirements in Section 079200 "Joint Sealants" and that is
nonstaining to stone substrate.
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E.

2.12

2.13

Epoxy Filler: ASTM C 881/C 881M, 100 percent solids, sand-filled nonshrinking,
nonstaining of type, class, and grade to suit application.

1. Elastomeric Anchor Sleeve: 1/2 inch (13 mm) long; 60 Shore, Type A durometer
hardness; ASTM D 2240.

Bond Breaker: [Preformed, compressible, resilient, nonstaining, nonwaxing,
closed-cell polyethylene foam pad, nonabsorbent to liquid and gas, 1/8 inch (3.2
mm) thick] [Polyethylene sheet, ASTM D 4397, 6 to 10 mils (0.15 to 0.25 mm) thick].

INSULATED FLAT WALL PANEL ACCESSORIES

Molded-Polystyrene Board Insulation: ASTM C 578, [Type I, 0.90 Ib/cu. ft. (15 kg/cu.
m)] [Type VIII, 1.15 Ib/cu. ft. (18 kg/cu. m)] [Type Il, 1.35 Ib/cu. ft. (22 kg/cu. m)];
[square] [ship-lap] edges; with R-value of <Insert value> and thickness of <Insert
dimension>.

Extruded-Polystyrene Board Insulation: ASTM C 578, [Type IV, 1.60 Ib/cu. ft. (26 kg/cu.
m)] [Type X, 1.30 Ib/cu. ft. (21 kg/cu. m)] [Type VI, 1.80 Ib/cu. ft. (29 kg/cu. m)]; [square]
[ship-lap] edges; with R-value of <Insert value> and thickness of <Insert
dimension>.

Polyisocyanurate Board Insulation: ASTM C 591, [Type I, 1.8 Ib/cu. ft. (29 kg/cu. m)]
[Type IV, 2 Ib/cu. ft. (32 kg/cu. m)] [Type I, 2.5 Ib/cu. ft. (40 kg/cu. m)] unfaced, with
R-value of <Insert value> and thickness of <Insert dimension>.

Wythe Connectors: [Glass-fiber connectors] [Vinyl-ester polymer connectors]
[Polypropylene pin connectors] [Stainless-steel pin connectors] [Bent galvanized
reinforcing bars] [Galvanized welded wire trusses] [Galvanized bent wire
connectors] [Cylindrical metal sleeve anchors] manufactured to connect wythes of
precast concrete panels.

CONCRETE MIXTURES
Prepare design mixtures for each type of precast concrete required.

1. Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica fume as
needed to reduce the total amount of Portland cement, which would otherwise be
used, by not less than 40 percent.

2. Limit use of fly ash to 25 percent replacement of Portland cement by weight and
granulated blast-furnace slag to 40 percent of Portland cement by weight;
metakaolin and silica fume to 10 percent of Portland cement by weight.

Design mixtures may be prepared by a qualified independent testing agency or by
qualified precast plant personnel at precast structural concrete fabricator's option.

Limit water-soluble chloride ions to maximum percentage by weight of cement
permitted by ACI 318 (ACI 318M) or PCI MNL 116 when tested according to ASTM C
1218/C 1218M.
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D.

2.14

Normal-Weight Concrete Mixtures: Proportion [face mixtures] [face and backup
mixtures] [full-depth mixture] [face and backup mixtures or full-depth mixtures,
at fabricator's option] by either laboratory trial batch or field test data methods
according to ACI 211.1, with materials to be used on Project, to provide normal-weight
concrete with the following properties:

1. Compressive Strength (28 Days): 5000 psi (34.5 MPa).
2. Maximum Water-Cementitious Materials Ratio: 0.45.

Water Absorption: 6 percent by weight or 14 percent by volume, tested according to
PCI MNL 116.

Lightweight Concrete Backup Mixtures: Proportion mixtures by either laboratory trial
batch or field test data methods according to ACI 211.2, with materials to be used on
Project, to provide lightweight concrete with the following properties:

1. Compressive Strength (28 Days): 5000 psi (34.5 MPa).
2. Unit Weight: Calculated equilibrium unit weight of 115 Ib/cu. ft. (1842 kg/cu. m),
plus or minus 3 Ib/cu. ft. (48 kg/cu. m), according to ASTM C 567.

Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at
point of placement having an air content complying with PClI MNL 116.

When included in design mixtures, add other admixtures to concrete mixtures
according to manufacturer's written instructions.

Concrete Mix Adjustments: Concrete mix design adjustments may be proposed if
characteristics of materials, Project conditions, weather, test results, or other
circumstances warrant.

MOLD FABRICATION

Molds: Accurately construct molds, mortar tight, of sufficient strength to withstand
pressures due to concrete-placement operations and temperature changes and for
prestressing and detensioning operations. Coat contact surfaces of molds with release
agent before reinforcement is placed. Avoid contamination of reinforcement and
prestressing tendons by release agent.

1. Place form liners accurately to provide finished surface texture indicated. Provide
solid backing and supports to maintain stability of liners during concrete
placement. Coat form liner with form-release agent.

Maintain molds to provide completed precast structural concrete units of shapes, lines,
and dimensions indicated, within fabrication tolerances specified.

1. Form joints are not permitted on faces exposed to view in the finished work.
2. Edge and Corner Treatment: Uniformly [chamfered] [radiused].
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2.15

A.

2.16

THIN-BRICK FACINGS

Place form-liner templates accurately to provide grid for thin-brick facings. Provide
solid backing and supports to maintain stability of liners while placing thin bricks and
during concrete placement.

Securely place thin-brick units face down into form-liner pockets and place concrete
backing mixture.

Completely fill joint cavities between thin-brick units with sand-cement mortar, and
place precast concrete backing mixture while sand-cement mortar is still fluid enough
to ensure bond.

Mix and install pointing grout according to ANSI A108.10. Completely fill joint cavities
between thin-brick units with pointing grout, and compress into place without spreading
pointing grout onto faces of thin-brick units. Remove excess pointing grout immediately
to prevent staining of brick.

1. Tooljoints to a [slightly concave] [grapevine] [V-]shape when pointing grout is
thumbprint hard.

Clean faces and joints of brick facing.

STONE FACINGS

Clean stone surfaces before placing in molds to remove soil, stains, and foreign
materials. Use cleaning methods and materials recommended by stone supplier.

Accurately position stone facings to comply with requirements and in locations
indicated on Shop Drawings. Install anchors, supports, and other attachments
indicated or necessary to secure stone in place. Keep concrete reinforcement a
minimum of 3/4 inch (19 mm) from the back surface of stone. Use continuous spacers
to obtain uniform joints of widths indicated and with edges and faces aligned according
to established relationships and indicated tolerances.

1.  Stone to Precast Anchorages: Provide anchors in numbers, types and locations
required to satisfy specified performance criteria, but not less than 2 anchors per
stone unit of less than 2 sq. ft. (0.19 sq. m) in area and 4 anchors per unit of less
than 12 sq. ft. (1.1 sg. m) in area; for units larger than 12 sq. ft. (1.1 sg. m) in area,
provide anchors spaced not more than 24 inches (600 mm) o.c. horizontally and
vertically. Locate anchors a minimum of 6 inches (150 mm) from stone edge.

Fill anchor holes with [sealant filler and install anchors] [epoxy filler and install
anchors with elastomeric anchor sleeve at back surface of stone].

1. Install polyethylene sheet to prevent bond between back of stone facing and
concrete substrate and to ensure no passage of precast matrix to stone surface.

2. Install 1/8-inch (3-mm) polyethylene-foam bond breaker to prevent bond between
back of stone facing and concrete substrate and to ensure no passage of precast
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matrix to stone surface. Maintain minimum projection requirements of stone
anchors into concrete substrate.

2.17 FABRICATION
A. Cast-in Anchors, Inserts, Plates, Angles, and Other Anchorage Hardware: Fabricate
anchorage hardware with sufficient anchorage and embedment to comply with design
requirements. Accurately position for attachment of loose hardware, and secure in
place during precasting operations. Locate anchorage hardware where it does not
affect position of main reinforcement or concrete placement.

1. Weld-headed studs and deformed bar anchors used for anchorage according to
AWS D1.1/D1.1M and AWS C5.4, "Recommended Practices for Stud Welding."

B. Furnish loose hardware items including steel plates, clip angles, seat angles, anchors,
dowels, cramps, hangers, and other hardware shapes for securing precast structural
concrete units to supporting and adjacent construction.

C. Cast-in reglets, slots, holes, and other accessories in precast structural concrete units
as indicated on the Contract Drawings.

D. Cast-in openings larger than 10 inches (250 mm) in any dimension. Do not drill or cut
openings or prestressing strand without DEN Project Manager's approval.

E. Reinforcement: Comply with recommendations in PCI MNL 116 for fabricating, placing,
and supporting reinforcement.

1. Clean reinforcement of loose rust and mill scale, earth, and other materials that
reduce or destroy the bond with concrete. When damage to epoxy-coated
reinforcement exceeds limits specified, repair with patching material compatible
with coating material and epoxy coat bar ends after cutting.

2. Accurately position, support, and secure reinforcement against displacement
during concrete-placement and consolidation operations. Completely conceal
support devices to prevent exposure on finished surfaces.

3.  Place reinforcement to maintain at least 3/4-inch (19-mm) minimum coverage.
Increase cover requirements according to ACI 318 (ACI 318M) when units are
exposed to corrosive environment or severe exposure conditions. Arrange,
space, and securely tie bars and bar supports to hold reinforcement in position
while placing concrete. Direct wire tie ends away from finished, exposed concrete
surfaces.

4.  Place reinforcing steel and prestressing strand to maintain at least 3/4-inch
(19-mm) minimum concrete cover. Increase cover requirements for reinforcing
steel to 1-1/2 inches (38 mm) when units are exposed to corrosive environment or
severe exposure conditions. Arrange, space, and securely tie bars and bar
supports to hold reinforcement in position while placing concrete. Direct wire tie
ends away from finished, exposed concrete surfaces.

5. Install welded wire fabric in lengths as long as practicable. Lap adjoining pieces
at least one full mesh spacing and wire tie laps, where required by design. Offset
laps of adjoining widths to prevent continuous laps in either direction.
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F. Reinforce precast structural concrete units to resist handling, transportation, and
erection stresses.

G. Prestress tendons for precast structural concrete units by either pretensioning or
post-tensioning methods. Comply with PCI MNL 116.

1. Delay detensioning or post-tensioning of precast, prestressed structural concrete
units until concrete has reached its indicated minimum design release
compressive strength as established by test cylinders cured under same
conditions as concrete.

2.  Detension pretensioned tendons either by gradually releasing tensioning jacks or
by heat cutting tendons, using a sequence and pattern to prevent shock or
unbalanced loading.

3. If concrete has been heat cured, detension while concrete is still warm and moist
to avoid dimensional changes that may cause cracking or undesirable stresses.

4.  Protect strand ends and anchorages with bituminous, zinc-rich, or epoxy paint to
avoid corrosion and possible rust spots.

5.  Protect strand ends and anchorages with a minimum of 1-inch- (25-mm-) thick,
nonmetallic, nonshrink, grout mortar and sack rub surface. Coat or spray the
inside surfaces of pocket with bonding agent before installing grout.

H. Comply with requirements in PClI MNL 116 and in this Section for measuring, mixing,
transporting, and placing concrete. After concrete batching, no additional water may be
added.

l. Place face mixture to a minimum thickness after consolidation of the greater of 1 inch
(25 mm) or 1.5 times the maximum aggregate size, but not less than the minimum
reinforcing cover specified.

J. Place concrete in a continuous operation to prevent seams or planes of weakness
from forming in precast concrete units.

1.  Place backup concrete mixture to ensure bond with face-mixture concrete.
K. Thoroughly consolidate placed concrete by internal and external vibration without

dislocating or damaging reinforcement and built-in items, and minimize pour lines,

honeycombing, or entrapped air on surfaces. Use equipment and procedures

complying with PCI MNL 116.

1. Place self-consolidating concrete without vibration according to PCI TR-6,
"Interim Guidelines for the Use of Self-Consolidating Concrete in
Precast/Prestressed Concrete Institute Member Plants."

L. Comply with ACI 306.1 procedures for cold-weather concrete placement.

M.  Comply with PCI MNL 116 procedures for hot-weather concrete placement.

N. Identify pickup points of precast structural concrete units and orientation in structure
with permanent markings, complying with markings indicated on Shop Drawings.
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2.18

2.19

C.

Imprint or permanently mark casting date on each precast structural concrete unit on a
surface that will not show in finished structure.

Cure concrete, according to requirements in PClI MNL 116, by moisture retention
without heat or by accelerated heat curing using low-pressure live steam or radiant
heat and moisture. Cure units until compressive strength is high enough to ensure that
stripping does not have an effect on performance or appearance of final product.

Discard and replace precast structural concrete units that do not comply with
requirements, including structural, manufacturing tolerance, and appearance, unless
repairs meet requirements in PClI MNL 116 and meet DEN Project Manager's
approval.

CASTING INSULATED WALL PANELS
Cast and screed wythe supported by mold.

Place insulation boards abutting edges and ends of adjacent boards. Insert wythe
connectors through insulation, and consolidate concrete around connectors according
to connector manufacturer's written instructions.

Cast and screed top wythe to meet required finish.

FABRICATION TOLERANCES

Fabricate precast structural concrete units straight and true to size and shape with
exposed edges and corners precise and true so each finished unit complies with PCI
MNL 116 product dimension tolerances.

Brick-Faced Precast Structural Concrete Units: Restrict the following misalignments to
2 percent of number of bricks in a unit:

1. Alignment of Mortar Joints:

a. Jog in Alignment: 1/8 inch (3 mm).
b.  Alignment with Panel Centerline: Plus or minus 1/8 inch (3 mm).

Variation in Width of Exposed Mortar Joints: Plus or minus 1/8 inch (3 mm).

Tipping of Individual Bricks from the Panel Plane of Exposed Brick Surface: Plus

1/16 inch (1.6 mm); minus 1/4 inch (6 mm) less than or equal to depth of form-liner

joint.

4.  Exposed Brick Surface Parallel to Primary Control Surface of Panel: Plus 1/4
inch (6 mm); minus 1/8 inch (3 mm).

5. Individual Brick Step in Face from Panel Plane of Exposed Brick Surface: Plus

1/16 inch (1.6 mm); minus 1/4 inch (6 mm) less than or equal to depth of form-liner

joint.

W

Stone Veneer-Faced Precast Structural Concrete Units:
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2.20

2.21

1.  Variation in Cross-Sectional Dimensions: For thickness of walls from dimensions
indicated: Plus or minus 1/4 inch (6 mm).

2. Variation in Joint Width: 1/8 inch in 36 inches (3 mm in 900 mm) or a quarter of
nominal joint width, whichever is less.

3. Variation in Plane between Adjacent Stone Units (Lipping): 1/16-inch (1.6-mm)
difference between planes of adjacent units.

COMMERCIAL FINISHES

Commercial Grade: Remove fins and large protrusions and fill large holes. Rub or
grind ragged edges. Faces must have true, well-defined surfaces. Air holes, water
marks, and color variations are permitted. Limit form joint offsets to 3/16 inch (5 mm).

Standard Grade: Normal plant-run finish produced in molds that impart a smooth finish
to concrete. Surface holes smaller than 1/2 inch (13 mm) caused by air bubbles, normal
color variations, form joint marks, and minor chips and spalls are permitted. Fill air
holes greater than 1/4 inch (6 mm) in width that occur more than once per 2 sq. in (1300
sg. mm). Major or unsightly imperfections, honeycombs, or structural defects are not
permitted. Limit joint offsets to 1/8 inch (3 mm).

Grade B Finish: Fill air pockets and holes larger than 1/4 inch (6 mm) in diameter with
sand-cement paste matching color of adjacent surfaces. Fill air holes greater than 1/8
inch (3 mm) in width that occur more than once per 2 sqg. in. (1300 sg. mm). Grind
smooth form offsets or fins larger than 1/8 inch (3 mm). Repair surface blemishes due
to holes or dents in molds. Discoloration at form joints is permitted.

Grade A Finish: Fill surface blemishes with the exception of air holes 1/16 inch (1.6
mm) in width or smaller, and form marks where the surface deviation is less than 1/16
inch (1.6 mm). Float apply a neat cement-paste coating to exposed surfaces. Rub dried
paste coat with burlap to remove loose particles. Discoloration at form joints is
permitted. Grind smooth all form joints.

Screed or float finish unformed surfaces. Strike off and consolidate concrete with
vibrating screeds to a uniform finish. Hand screed at projections. Normal color
variations, minor indentations, minor chips, and spalls are permitted. Major
imperfections, honeycombing, or defects are not permitted.

Smooth, steel trowel finish unformed surfaces. Consolidate concrete, bring to proper
level with straightedge, float, and trowel to a smooth, uniform finish.

Apply roughened surface finish according to ACI 318 (ACI 318M) to precast concrete
units that will receive concrete topping after installation.

COMMERCIAL ARCHITECTURAL FINISHES

Manufacture member faces free of joint marks, grain, and other obvious defects with

corners, including false joints, uniform, straight, and sharp. Finish exposed-face
surfaces of precast concrete units to match approved [design reference sample]
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2.22

[sample panels] [mockups] and as follows:

1. Design Reference Sample: <Insert description and identify fabricator and
code number of sample>.

2. PCI's "Architectural Precast Concrete - Color and Texture Selection Guide," of
plate numbers indicated.

3. Smooth-Surface Finish: Provide surfaces free of excessive air voids, sand
streaks, and honeycombs, with uniform color and texture.

4.  Textured-Surface Finish: Impart by form liners or inserts to provide surfaces free
of pockets, streaks, and honeycombs, with uniform color and texture.

5.  Bushhammer Finish: Use power or hand tools to remove matrix and fracture
coarse aggregates.

6. Exposed-Aggregate Finish: Use chemical-retarding agents applied to concrete
molds and washing and brushing procedures to expose aggregate and
surrounding matrix surfaces after form removal.

7.  Abrasive-Blast Finish: Use abrasive grit, equipment, application techniques, and
cleaning procedures to expose aggregate and surrounding matrix surfaces.

8.  Acid-Etched Finish: Use acid and hot-water solution, equipment, application
techniques, and cleaning procedures to expose aggregate and surrounding
matrix surfaces. Protect hardware, connections, and insulation from acid attach.

9. Honed Finish: Use continuous mechanical abrasion with fine grit, followed by
filling and rubbing procedures.

10. Polished Finish: Use continuous mechanical abrasion with fine grit, followed by
filling and rubbing procedures.

11. Sand-Embedment Finish: Use selected stones placed in a sand bed in bottom of
mold, with sand removed after curing.

SOURCE QUALITY CONTROL

Testing Agency: [Owner will engage] [Engage] a qualified testing agency to evaluate
precast structural concrete fabricator's quality-control and testing methods.

1.  Allow testing agency access to material storage areas, concrete production
equipment, concrete placement, and curing facilities. Cooperate with testing
agency and provide samples of materials and concrete mixtures as may be
requested for additional testing and evaluation.

Testing: Test and inspect precast structural concrete according to PClI MNL 116
requirements.

1. Test and inspect self-consolidating concrete according to PCI TR-6.

Strength of precast structural concrete units will be considered deficient if units fail to
comply with ACI 318 (ACI 318M) requirements for concrete strength.

If there is evidence that strength of precast concrete units may be deficient or may not
comply with ACI 318 (ACI 318M) requirements, employ a qualified testing agency to
obtain, prepare, and test cores drilled from hardened concrete to determine
compressive strength according to ASTM C 42/C 42M.
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1. A minimum of three representative cores will be taken from units of suspect
strength, from locations directed by DEN Project Manager.

2. Cores will be tested in an air-dry condition or, if units will be wet under service
conditions, test cores after immersion in water in a wet condition.

3. Strength of concrete for each series of 3 cores will be considered satisfactory if
average compressive strength is equal to at least 85 percent of 28-day design
compressive strength and no single core is less than 75 percent of 28-day design
compressive strength.

4.  Test results will be made in writing on same day that tests are performed, with
copies to DEN Project Manager, Contractor, and precast concrete fabricator.
Test reports will include the following:

Project identification name and number.

Date when tests were performed.

Name of precast concrete fabricator.

Name of concrete testing agency.

Identification letter, name, and type of precast concrete unit(s) represented
by core tests; design compressive strength; type of break; compressive
strength at breaks, corrected for length-diameter ratio; and direction of
applied load to core in relation to horizontal plane of concrete as placed.

PO TR

Patching: If core test results are satisfactory and precast structural concrete units
comply with requirements, clean and dampen core holes and solidly fill with same
precast concrete mixture that has no coarse aggregate, and finish to match adjacent
precast concrete surfaces.

Defective Units: Discard and replace precast structural concrete units that do not
comply with requirements, including strength, manufacturing tolerances, and color and
texture range. Chipped, spalled, or cracked units may be repaired, subject to DEN
Project Manager's approval. DEN Project Manager reserves the right to reject precast
units that do not match approved samples, sample panels, and mockups.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine supporting structural frame or foundation and conditions for compliance with
requirements for installation tolerances, true and level bearing surfaces, and other
conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

C. Do not install precast concrete units until supporting, cast-in-place, building structural
framing has attained minimum allowable design compressive strength or until
supporting steel or other structure is complete.
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3.2 INSTALLATION

A. Install clips, hangers, bearing pads, and other accessories required for connecting
precast structural concrete units to supporting members and backup materials.

B. Erect precast structural concrete level, plumb, and square within specified allowable
tolerances. Provide temporary structural framing, supports, and bracing as required to
maintain position, stability, and alignment of units until permanent connection.

1. Install temporary steel or plastic spacing shims or bearing pads as precast
structural concrete units are being erected. Tack weld steel shims to each other
to prevent shims from separating.

2.  Maintain horizontal and vertical joint alignment and uniform joint width as erection
progresses.

3. Remove projecting lifting devices and grout fill voids within recessed lifting
devices flush with surface of adjacent precast surfaces when recess is exposed.

4.  For hollow-core slab voids used as electrical raceways or mechanical ducts, align
voids between units and tape butt joint at end of slabs.

C. Connect precast structural concrete units in position by bolting, welding, grouting, or as
otherwise indicated on Shop Drawings. Remove temporary shims, wedges, and
spacers as soon as practical after connecting and grouting are completed.

1. Do not permit connections to disrupt continuity of roof flashing.

D. Field cutting of precast units is not permitted without approval of the DEN Project
Manager.

E. Fasteners: Do not use drilled or powder-actuated fasteners for attaching accessory
items to precast, prestressed concrete units.

F. Welding: Comply with applicable AWS D1.1/D1.1M and AWS D1.4 for welding,
welding electrodes, appearance, quality of welds, and methods used in correcting
welding work.

1.  Protect precast structural concrete units and bearing pads from damage by field
welding or cutting operations, and provide noncombustible shields as required.

2.  Clean weld-affected steel surfaces with chipping hammer followed by brushing,
and apply a minimum 4.0-mil- (0.1-mm-) thick coat of galvanized repair paint to
galvanized surfaces according to ASTM A 780.

3. Clean weld-affected steel surfaces with chipping hammer followed by brushing,
and reprime damaged painted surfaces.

4. Remove, reweld, or repair incomplete and defective welds.

G. At bolted connections, use lock washers, tack welding, or other approved means to
prevent loosening of nuts after final adjustment.

1. Where slotted connections are used, verify bolt position and tightness. For sliding
connections, properly secure bolt but allow bolt to move within connection slot.
For friction connections, apply specified bolt torque and check 25 percent of bolts
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H.

3.3

3.4

G.

at random by calibrated torque wrench.

Grouting: Grout connections and joints and open spaces at keyways, connections, and
joints where required or indicated on Shop Drawings. Retain grout in place until hard
enough to support itself. Pack spaces with stiff grout material, tamping until voids are
completely filled.

1. Place grout to finish smooth, level, and plumb with adjacent concrete surfaces.

2. Fill joints completely without seepage to other surfaces.

3 Trowel top of grout joints on roofs smooth and uniform. Finish transitions
between different surface levels not steeper than 1 to 12.

4.  Place grout end cap or dam in voids at ends of hollow-core slabs.

5.  Promptly remove grout material from exposed surfaces before it affects finishes
or hardens.

6. Keep grouted joints damp for not less than 24 hours after initial set.

ERECTION TOLERANCES

Erect precast structural concrete units level, plumb, square, true, and in alignment
without exceeding the noncumulative erection tolerances of PCI MNL 135.

Minimize variations between adjacent slab members by jacking, loading, or other
method recommended by fabricator and approved by DEN Project Manager.
FIELD QUALITY CONTROL

Special Inspections: [Owner will engage] [Engage] a qualified special inspector to
perform the following special inspections:

1.  Erection of precast structural concrete members.
2. <Insert special inspections>.

Testing Agency: [Owner will engage] [Engage] a qualified testing agency to perform
tests and inspections.

Field welds will be visually inspected and nondestructive tested according to ASTM E
165 or ASTM E 709. High-strength bolted connections will be subject to inspections.

Testing agency will report test results promptly and in writing to Contractor and DEN
Project Manager.

Repair or remove and replace work where tests and inspections indicate that it does
not comply with specified requirements.

Additional testing and inspecting, at Contractor's expense, will be performed to
determine compliance of replaced or additional work with specified requirements.

Prepare test and inspection reports.
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3.5 REPAIRS

A. Repair precast structural concrete units if permitted by DEN Project Manager.

1. Repairs may be permitted if structural adequacy, serviceability, durability, and
appearance of units has not been impaired.

B. Mix patching materials and repair units so cured patches blend with color, texture, and
uniformity of adjacent exposed surfaces and show no apparent line of demarcation
between original and repaired work, when viewed in typical daylight illumination from a
distance of 20 feet (6 m).

C. Prepare and repair damaged galvanized coatings with galvanizing repair paint
according to ASTM A 780.

D. Wire brush, clean, and paint damaged prime-painted components with same type of
shop primer.

E. Remove and replace damaged precast structural concrete units that cannot be
repaired or when repairs do not comply with requirements as determined by DEN
Project Manager.

3.6 CLEANING

A. Clean mortar, plaster, fireproofing, weld slag, and other deleterious material from
concrete surfaces and adjacent materials immediately.

B. Clean exposed surfaces of precast concrete units after erection and completion of joint

treatment to remove weld marks, other markings, dirt, and stains.

1. Perform cleaning procedures, if necessary, according to precast concrete
fabricator's written recommendations. Clean soiled precast concrete surfaces
with detergent and water, using stiff fiber brushes and sponges, and rinse with
clean water. Protect other work from staining or damage due to cleaning
operations.

2. Do not use cleaning materials or processes that could change the appearance of
exposed concrete finishes or damage adjacent materials.

PART 4 - MEASUREMENT

4.1 METHOD OF MEASUREMENT
A. No separate measurement shall be made for work under this Section.
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PART 5 - PAYMENT

5.1 METHOD OF PAYMENT

A. No separate payment will be made for work under this Section. The cost of the work
described in this Section shall be included in the Lump Sum Contract price.

END OF SECTION 034100
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SECTION 034500 - PRECAST ARCHITECTURAL CONCRETE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.
1.2 SUMMARY
A. This Section includes the following:
1.  Architectural precast concrete cladding[ and load-bearing] units.
2. Insulated, architectural precast concrete units.
3.  Brick-faced, architectural precast concrete units.
4. Stone-faced, architectural precast concrete units.
B. Related Sections include the following:
1.  Section 033000 "Cast-In-Place Concrete" for installing connection anchors in
concrete.
2.  Section 034900 "Glass-Fiber-Reinforced Concrete (GFRC)."
3. Section 047200 "Cast Stone Masonry" for wet or dry cast stone facings, trim, and
accessories.
4.  Section 042000 "Unit Masonry" for thin brick setting materials and installation
after precast concrete panel production.
5.  Section 051200 "Structural Steel Framing" for furnishing and installing
connections attached to structural-steel framing.
6.  Section 055000 "Metal Fabrications" for kickers and other miscellaneous steel
shapes.
7.  Section 071900 "Water Repellents" for water-repellent finish treatments.
8.  Section 085113 "Aluminum Windows" for windows set into architectural precast
concrete units.
9.  Section 093000 "Tiling" for ceramic tile setting materials and installation.
C. Alternates: Refer to Division 01 Section 012300 "Alternates” for description of Work in
this Section affected by alternates.
1.3 DEFINITION
A. Design Reference Sample: Sample of approved architectural precast concrete color,
finish, and texture, preapproved by DEN Project Manager.
ISSUED FOR: CONSULTANT NAME REVISION NO 00
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1.4

A.

15

B.

PERFORMANCE REQUIREMENTS

Structural Performance: Provide architectural precast concrete units and connections
capable of withstanding the following design loads within limits and under conditions
indicated:

PoOpE

No

10.

11.

Loads: As indicated.

Dead Loads: <Insert applicable dead loads.>

Live Loads: <Insert applicable live loads.>

Wind Loads: <Insert applicable wind loads or wind-load criteria, positive and
negative for various parts of building as required by applicable building
code or ASCE 7, including basic wind speed, importance factor, exposure
category, and pressure coefficient.>

Seismic Loads: <Insert applicable seismic design data including seismic
performance category, importance factor, use group, seismic design
category, seismic zone, site classification, site coefficient, and drift
criteria.>

Project Specific Loads: <Insert applicable loads.>

Design framing system and connections to maintain clearances at openings, to
allow for fabrication and construction tolerances, to accommodate live-load
deflection, shrinkage and creep of primary building structure, and other building
movements as follows:

a. Upward and downward movement of [1/2 inch (13 mm)] [3/4 inch (19 mm)]
[1inch (25 mm)].

Thermal Movements: Provide for in-plane thermal movements resulting from
annual ambient temperature changes of [80 deg F (26 deg C)] [120 deg F (67 deg
C)] <Insert temperature range>.

Fire-Resistance Rating: Select material and minimum thicknesses to provide [1]
[2] <Insert number>-hour fire rating.

Window Washing System: Design precast units supporting window washing
system indicated to resist pull-out and horizontal shear forces transmitted from
window washing equipment.

Vehicular Impact Loads: Design spandrel beams acting as vehicular barriers for
passenger cars to resist a single [6000-1b (26.7-kN)] <Insert load> service load
and [10,000-Ib (44.5-kN)] <Insert load> ultimate load applied horizontally in any
direction to the spandrel beam, with anchorages or attachments capable of
transferring this load to the structure. Design spandrel beams assuming the load
to act at a height of 18 inches (460 mm) above the floor or ramp surface on an
area not to exceed 1 sq. ft. (0.93 sg. m).

ACTION SUBMITTALS

Product Data: For each type of product indicated.

1.

Include data substantiating that materials comply with requirements.

LEED Submittals:
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1.

Product Data for Credit MR 4: For products having recycled content,
documentation indicating percentages by weight of postconsumer and
preconsumer recycled content. Include statement indicating cost for each product
having recycled content.

C. Design Mixtures: For each precast concrete mixture. Include compressive strength and
water-absorption tests.

D. Shop Drawings: Detail fabrication and installation of architectural precast concrete
units. Indicate locations, plans, elevations, dimensions, shapes, and cross sections of
each unit. Indicate joints, reveals, and extent and location of each surface finish.
Indicate details at building corners.

1.
2.

3.

© N

10.

11.

Indicate separate face and backup mixture locations and thicknesses.

Indicate welded connections by AWS standard symbols. Detail loose and cast-in
hardware and connections.

Indicate locations, tolerances, and details of anchorage devices to be embedded
in or attached to structure or other construction.

Indicate locations, extent, and treatment of dry joints if two-stage casting is
proposed.

Include plans and elevations showing unit location and sequence of erection for
special conditions.

Indicate location of each architectural precast concrete unit by same identification
mark placed on panel.

Indicate relationship of architectural precast concrete units to adjacent materials.
Indicate locations and details of brick units, including corner units and special
shapes, and joint treatment.

Indicate locations and details of stone facings, anchors, and joint widths.

Design Modifications: If design modifications are proposed to meet performance
requirements and field conditions, submit design calculations and Shop
Drawings. Do not adversely affect the appearance, durability, or strength of units
when modifying details or materials and maintain the general design concept.
Comprehensive engineering analysis [signhed and sealed] [certified] by the
gualified professional engineer responsible for its preparation. Show governing
panel types, connections, and types of reinforcement, including special
reinforcement. Indicate location, type, magnitude, and direction of loads imposed
on the building structural frame from architectural precast concrete.

E. Samples: For each type of finish indicated on exposed surfaces of architectural
precast concrete units, in sets of 3, illustrating full range of finish, color, and texture
variations expected; approximately 12 by 12 by 2 inches (300 by 300 by 50 mm).

1.

When other faces of precast concrete unit are exposed, include Samples
illustrating workmanship, color, and texture of backup concrete as well as facing
concrete.

Samples for each brick unit required, showing full range of color and texture
expected. Include Sample showing color and texture of joint treatment.

a. Grout Samples for Initial Selection: Color charts consisting of actual
sections of grout showing manufacturer's full range of colors.

ISSUED FOR:
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b.  Grout Samples for Verification: Showing color and texture of joint treatment.

1.6 INFORMATIONAL SUBMITTALS
A. Qualification Data: For [Installer] [fabricator] [testing agency].
B. Welding certificates.
C. Material Certificates: For the following items, signed by manufacturers:

Cementitious materials.

Reinforcing materials and prestressing tendons.
Admixtures.

Bearing pads.

Structural-steel shapes and hollow structural sections.
Brick units and accessories.

Stone anchors.

NogokhwbhE

D. Material Test Reports: For aggregates.
E. Source quality-control test reports.

F. Field quality-control test[ and special inspection] reports.

1.7 CLOSEOUT SUBMITTALS

A. As-Built Plans: Submit complete as-built plans of all Work, including interface with
other Work, in accordance with requirements as specified in Section 013300
"Submittal Procedures”.

1.8 QUALITY ASSURANCE

A. Installer Qualifications: A precast concrete erector qualified and designated by PCl's
Certificate of Compliance to erect Category [A (Architectural Systems) for non-load]
[S2 (Complex Structural Systems) for load]-bearing members.

B. Installer Qualifications: A precast concrete erector who has retained a "PCI-Certified
Field Auditor" to conduct a field audit of a project in same category as this Project
before erection of precast concrete and who can produce an Erectors' Post-Audit
Declaration.

C. Fabricator Qualifications: A firm that assumes responsibility for engineering
architectural precast concrete units to comply with performance requirements. This
responsibility includes preparation of Shop Drawings and comprehensive engineering
analysis by a qualified professional engineer.

1. Participates in PClI's plant certification program[ at time of bidding] and is
designated a PCl-certified plant for Group A, Category Al - Architectural

ISSUED FOR: CONSULTANT NAME REVISION NO 00
12/2016 034500-4



TECHNICAL SPECIFICATIONS DENVER INTERNATIONAL AIRPORT
03 CONCRETE DEN TECH SPECS 2016
034500 CONTRACT NO.00000
PRECAST ARCHITECTURAL CONCRETE

Cladding and Load Bearing Units[ or participates in APA's "Plant Certification
Program for Production of Architectural Precast Concrete Products" and is
designated an APA-certified plant].

D. Testing Agency Qualifications: An independent testing agency[, acceptable to
authorities having jurisdiction,] qualified according to ASTM C 1077 and ASTM E
329 for testing indicated.

E. Design Standards: Comply with ACI 318 (ACI 318M) and design recommendations of
PCI MNL 120, "PCI Design Handbook - Precast and Prestressed Concrete," applicable
to types of architectural precast concrete units indicated.

F. Quality-Control Standard: For manufacturing procedures and testing requirements,
quality-control recommendations, and dimensional tolerances for types of units
required, comply with PCI MNL 117, "Manual for Quality Control for Plants and
Production of Architectural Precast Concrete Products."”

G. Welding: Qualify procedures and personnel according to AWS D1.1/D.1.1M,
"Structural Welding Code - Steel"; and AWS D1.4, "Structural Welding Code -
Reinforcing Steel.”

H. Calculated Fire-Test-Response Characteristics: Where indicated, provide architectural
precast concrete units whose fire resistance has been calculated according to [ACI
216.1/TMS 0216.1, "Standard Method for Determining Fire Resistance of
Concrete and Masonry Construction Assemblies,"] [PCI MNL 124, "Design for
Fire Resistance of Precast Prestressed Concrete,"] and is acceptable to authorities
having jurisdiction.

l. Sample Panels: After sample approval and before fabricating architectural precast
concrete units, produce a minimum of [2] <Insert number> sample panels
approximately [16 sq. ft. (1.5 sq. m)] <Insert size> in area for review by DEN Project
Manager. Incorporate full-scale details of architectural features, finishes, textures, and
transitions in sample panels.

1. Locate panels where indicated or, if not indicated, as directed by DEN Project
Manager.

2. Damage part of an exposed-face surface for each finish, color, and texture, and
demonstrate adequacy of repair techniques proposed for repair of surface
blemishes.

3.  After acceptance of repair technique, maintain one sample panel at
manufacturer's plant and one at Project site in an undisturbed condition as a
standard for judging the completed Work.

4. Demolish and remove sample panels when directed.

J. Range Samples: After sample panel approval and before fabricating architectural
precast concrete units, produce a minimum of [3] [5] <Insert number> sets of
samples, approximately [16 sq. ft. (1.5 sg. m)] <Insert number> in area, representing
anticipated range of each color and texture on Project's units. Following range sample,
maintain one set of samples at Project site and remaining sample sets at
manufacturer's plant as color and texture approval reference.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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K.

1.9

Mockups: After sample panel[ and range sample] approval but before production of
architectural precast concrete units, construct full-sized mockups to verify selections
made under sample submittals and to demonstrate aesthetic effects and set quality
standards for materials and execution.

1.  Build mockup as indicated on Drawings including [aluminum framing, glass,
sealants,] <Insert construction> and architectural precast concrete complete
with anchors, connections, flashings, and joint fillers.

2.  Approved mockups may become part of the completed Work if undamaged at
time of Substantial Completion.

3.  Approval of mockups does not constitute approval of deviations from the
Contract Documents unless such deviations are specifically approved by DEN
Project Manager in writing.

Preconstruction Testing Mockup: Provide a full-size mockup of architectural precast
concrete indicated on Drawings for preconstruction testing. Refer to Division [01] [08]
<Insert Division number> Section "<Insert Section title>" for preconstruction testing
requirements.

1.  Build preconstruction testing mockup as indicated on Drawings including
[aluminum framing, glass, sealants,] <Insert construction> and architectural
precast concrete complete with anchors, connections, flashings, and joint fillers.

2. Build preconstruction testing mockup at testing agency facility.

Preinstallation Conference: Conduct conference at [Project site] [location and time
as determined by DEN Project Manager] to comply with requirements in Section
013100 "Project Management And Coordination.”

DELIVERY, STORAGE, AND HANDLING

Deliver architectural precast concrete units in such quantities and at such times to limit
unloading units temporarily on the ground.

Support units during shipment on nonstaining shock-absorbing material.
Store units with adequate dunnage and bracing and protect units to prevent contact
with soil, to prevent staining, and to prevent cracking, distortion, warping or other

physical damage.

Place stored units so identification marks are clearly visible, and units can be
inspected.

Handle and transport units in a position consistent with their shape and design in order
to avoid excessive stresses which would cause cracking or damage.

Lift and support units only at designated points shown on Shop Drawings.
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1.10 SEQUENCING

A. Furnish loose connection hardware and anchorage items to be embedded in or
attached to other construction without delaying the Work. Provide locations, setting
diagrams, templates, instructions, and directions, as required, for installation.

1.11 CONSTRUCTION WASTE MANAGEMENT

A. Construction waste shall be managed in accordance with provisions of Section 017419
"Construction Waste Management and Disposal". Documentation shall be submitted to
satisfy the requirements of that Section.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Fabricators: Subject to compliance with requirements, fabricators offering
products that may be incorporated into the Work include, but are not limited to, the
following:

B. Fabricators: Subject to compliance with requirements, provide products by one of the
following:

1. <Insert, in separate subparagraphs, fabricator's name; product name or
designation.>
2. or approved equal.

2.2 MOLD MATERIALS

A. Molds: Rigid, dimensionally stable, non-absorptive material, warp and buckle free, that
will provide continuous and true precast concrete surfaces within fabrication tolerances
indicated; nonreactive with concrete and suitable for producing required finishes.

1. Mold-Release Agent: Commercially produced liquid-release agent that will not
bond with, stain or adversely affect precast concrete surfaces and will not impair
subsequent surface or joint treatments of precast concrete.

B. Form Liners: Units of face design, texture, arrangement, and configuration [indicated]
[to match those used for precast concrete design reference sample]. Furnish with
manufacturer's recommended liquid-release agent that will not bond with, stain, or
adversely affect precast concrete surfaces and will not impair subsequent surface or
joint treatments of precast concrete.

C. Surface Retarder: Chemical set retarder, capable of temporarily delaying final
hardening of newly placed concrete mixture to depth of reveal specified.

ISSUED FOR: CONSULTANT NAME REVISION NO 00
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2.3 REINFORCING MATERIALS

A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than [25] [60] <Insert number> percent.

B. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

C. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.

D. Galvanized Reinforcing Bars: [ASTM A 615/A 615M, Grade 60 (Grade 420)] [ASTM A
706/A 706M], deformed bars, ASTM A 767/A 767M, Class Il zinc coated, hot-dip
galvanized[, and chromate wash treated after fabrication and bending].

E. Epoxy-Coated Reinforcing Bars: [ASTM A 615/A 615M, Grade 60 (Grade 420)] [ASTM
A 706/A 706M], deformed bars, [ASTM A 775/A 775M] [or] [ASTM A 934/A 934M]
epoxy coated.

F. Steel Bar Mats: ASTM A 184/A 184M, fabricated from [ASTM A 615/A 615M, Grade
60 (Grade 420)] [ASTM A 706/A 706M], deformed bars, assembled with clips.

G. Plain-Steel Welded Wire Reinforcement: ASTM A 185, fabricated from [as-drawn]
[galvanized] steel wire into flat sheets.

H. Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.

l. Epoxy-Coated-Steel Wire: ASTM A 884/A 884M, Class A coated, [plain] [deformed],
flat sheet, Type [1 bendable] [2 nonbendable] coating.

J. Supports: Suspend reinforcement from back of mold or use bolsters, chairs, spacers,
and other devices for spacing, supporting, and fastening reinforcing bars and welded
wire reinforcement in place according to PCI MNL 117.

2.4 PRESTRESSING TENDONS

A. Prestressing Strand: ASTM A 416/A 416M, Grade 270 (Grade 1860), uncoated, 7-wire,

low-relaxation strand.
1. Coat unbonded post-tensioning strand with corrosion inhibitor passing ASTM D
1743 and sheath with polypropylene tendon sheathing. Include anchorage
devices and coupler assemblies.
25 CONCRETE MATERIALS

A. Portland Cement: ASTM C 150, Type | or Type lll, gray, unless otherwise indicated.
1. For surfaces exposed to view in finished structure, mix gray with white cement, of

same type, brand, and mill source.

B. Supplementary Cementitious Materials:
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2.6

1. Fly Ash: ASTM C 618, Class C or F, with maximum loss on ignition of 3 percent.

2. Metakaolin Admixture: ASTM C 618, Class N.

3.  Silica Fume Admixture: ASTM C 1240, with optional chemical and physical
requirement.

4.  Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

Normal-Weight Aggregates: Except as modified by PCI MNL 117, ASTM C 33, with
coarse aggregates complying with Class 5S. Stockpile fine and coarse aggregates for
each type of exposed finish from a single source (pit or quarry) for Project.

1. Face-Mixture-Coarse Aggregates: Selected, hard, and durable; free of material
that reacts with cement or causes staining; to match selected finish sample.

a. Gradation: [Uniformly graded] [Gap graded] [To match design reference
sample].

2. Face-Mixture-Fine Aggregates: Selected, natural or manufactured sand of same
material as coarse aggregate, unless otherwise approved by DEN Project
Manager.

Lightweight Aggregates: Except as modified by PCI MNL 117, ASTM C 330, with
absorption less than 11 percent.

Coloring Admixture: ASTM C 979, synthetic or natural mineral-oxide pigments or
colored water-reducing admixtures, temperature stable, and nonfading.

Water: Potable; free from deleterious material that may affect color stability, setting, or
strength of concrete and complying with chemical limits of PCI MNL 117.

Air-Entraining Admixture: ASTM C 260, certified by manufacturer to be compatible with
other required admixtures.

Chemical Admixtures: Certified by manufacturer to be compatible with other
admixtures and to not contain calcium chloride, or more than 0.15 percent chloride
ions or other salts by weight of admixture.

Water-Reducing Admixtures: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
Water-Reducing and Accelerating Admixture: ASTM C 494/C 494M, Type E.
High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M,
Type G.

Plasticizing and Retarding Admixture: ASTM C 1017/C 1017 M.

oghkwnE

~

STEEL CONNECTION MATERIALS

Carbon-Steel Shapes and Plates: ASTM A 36/A 36M.
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B. Carbon-Steel-Headed Studs: ASTM A 108, AISI 1018 through AISI 1020, cold
finished, AWS D1.1/D1.1M, Type A or B, with arc shields and with minimum
mechanical properties of PCI MNL 117, Table 3.2.3.

C. Carbon-Steel Plate: ASTM A 283/A 283M.

D. Malleable Iron Castings: ASTM A 47/A 47M.

E. Carbon-Steel Castings: ASTM A 27/A 27M, Grade 60-30 (Grade 415-205).

F. High-Strength, Low-Alloy Structural Steel: ASTM A 572/A 572M.

G. Carbon-Steel Structural Tubing: ASTM A 500, Grade B.

H. Wrought Carbon-Steel Bars: ASTM A 675/A 675M, Grade 65 (Grade 450).

. Deformed-Steel Wire or Bar Anchors: ASTM A 496 or ASTM A 706/A 706M.

J. Carbon-Steel Bolts and Studs: ASTM A 307, Grade A (ASTM F 568M, Property Class
4.6); carbon-steel, hex-head bolts and studs; carbon-steel nuts, ASTM A 563 (ASTM A
563M); and flat, unhardened steel washers, ASTM F 844.

K. High-Strength Bolts and Nuts: ASTM A 325 (ASTM A 325M), Type 1, heavy hex steel
structural bolts; heavy hex carbon-steel nuts, ASTM A 563 (ASTM A 563M); and
hardened carbon-steel washers, ASTM F 436 (ASTM F 436M).

L. Zinc-Coated Finish: For exterior steel items], steel in exterior walls,] and items
indicated for galvanizing, apply zinc coating by [hot-dip process according to ASTM
A 123/A 123M or ASTM A 153/A 153M] [electrodeposition according to ASTM B
633, SC 3, Types 1 and 2].

1.  For steel shapes, plates, and tubing to be galvanized, limit silicon content of steel
to less than 0.03 percent or to between 0.15 and 0.25 percent or limit sum of
silicon and 2.5 times phosphorous content to 0.09 percent.

2.  Galvanizing Repair Paint: High-zinc-dust-content paint with dry film containing
not less than 94 percent zinc dust by weight, and complying with DOD-P-21035A
or SSPC-Paint 20.

M.  Shop-Primed Finish: Prepare surfaces of nongalvanized steel items, except those
surfaces to be embedded in concrete, according to requirements in SSPC-SP 3 and
shop-apply [lead- and chromate-free, rust-inhibitive primer, complying with
performance requirements in MPI 79] [SSPC-Paint 25] according to SSPC-PA 1.

N. Welding Electrodes: Comply with AWS standards.

2.7 STAINLESS-STEEL CONNECTION MATERIALS

A. Stainless-Steel Plate: ASTM A 666, Type 304, of grade suitable for application.
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B.

2.8

2.9

2.10

Stainless-Steel Bolts and Studs: ASTM F 593, Alloy 304 or 316, hex-head bolts and
studs; stainless-steel nuts; and flat, stainless-steel washers.

1. Lubricate threaded parts of stainless-steel bolts with an antiseize thread lubricant
during assembly.

Stainless-Steel-Headed Studs: ASTM A 276, with minimum mechanical properties of
PCI MNL 117, Table 3.2.3.

BEARING PADS

Provide one of the following bearing pads for architectural precast concrete units[ as
recommended by precast fabricator for application]:

1. Elastomeric Pads: AASHTO M 251, plain, vulcanized, 100 percent
polychloroprene (neoprene) elastomer, molded to size or cut from a molded
sheet, Type A durometer hardness of 50 to 70, ASTM D 2240, minimum tensile
strength 2250 psi (15.5 MPa), ASTM D 412.

2. Random-Oriented, Fiber-Reinforced Elastomeric Pads: Preformed, randomly
oriented synthetic fibers set in elastomer. Type A durometer hardness of 70 to
90, ASTM D 2240; capable of supporting a compressive stress of 3000 psi (20.7
MPa) with no cracking, splitting, or delaminating in the internal portions of pad.
Test one specimen for every 200 pads used in Project.

3.  Cotton-Duck-Fabric-Reinforced Elastomeric Pads: Preformed, horizontally
layered cotton-duck fabric bonded to an elastomer; Type A durometer hardness
of 80 to 100, ASTM D 2240; complying with AASHTO's "AASHTO Load and
Resistance Factor Design (LRFD) Bridge Design Specifications, Division I,
Section 18.10.2, or with MIL-C-882E.

4.  Frictionless Pads: Tetrafluoroethylene (Teflon), glass-fiber reinforced, bonded to
stainless or mild-steel plate, of type required for in-service stress.

5. High-Density Plastic: Multimonomer, nonleaching, plastic strip.

ACCESSORIES

Reglets: Specified in Section 076200 "Sheet Metal Flashing And Trim."

Reglets: [PVC extrusions,] [Stainless steel, Type 302 or 304,] [Copper,] felt or fiber
filled, or with face opening of slots covered.

Precast Accessories: Provide clips, hangers, plastic or steel shims, and other
accessories required to install architectural precast concrete units.

GROUT MATERIALS

Sand-Cement Grout: Portland cement, ASTM C 150, Type I, and clean, natural sand,

ASTM C 144 or ASTM C 404. Mix at ratio of 1 part cement to 2-1/2 parts sand, by
volume, with minimum water required for placement and hydration.
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B. Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive, nonstaining grout
containing selected silica sands, Portland cement, shrinkage-compensating agents,
plasticizing and water-reducing agents, complying with ASTM C 1107, Grade A for
drypack and Grades B and C for flowable grout and of consistency suitable for
application within a 30-minute working time.

C. Epoxy-Resin Grout: Two-component, mineral-filled epoxy resin; ASTM C 881/C 881M,
of type, grade, and class to suit requirements.

2.11 THIN BRICK UNITS AND ACCESSORIES

A. Thin Brick Units: ASTM C 216, Type FBX or ASTM C 1088, Grade Exterior, Type TBX,
[not less than 1/2 inch (13 mm)] [3/4 inch (19 mm)] [1 inch (25 mm)] thick with a
tolerance of plus or minus 1/16 inch (1.6 mm), and as follows:

1. Products: Subject to compliance with requirements, provide one of the following:
a. <Insert, in separate subparagraphs, manufacturer's name; product

name or designation.>
b. orapproved equal.

2.  Face Size: 2-1/4 inches (57 mm) high by 8 inches (203 mm) long.

3.  Face Size: 2-1/4 inches (57 mm) high by 7-1/2 to 7-5/8 inches (190 to 194 mm)
long.

4.  Face Size: 2-3/4 to 2-13/16 inches (70 to 71 mm) high by 7-1/2 to 7-5/8 inches
(190 to 194 mm) long.

5. Face Size: 3-1/2 to 3-5/8 inches (89 to 92 mm) high by 7-1/2 to 7-5/8 inches (190
to 194 mm) long.

6. Face Size: 3-1/2 to 3-5/8 inches (89 to 92 mm) high by 11-1/2 to 11-5/8 inches
(292 to 295 mm) long.

7. Face Size: <Insert dimensions.>

8. [Where indicated to "match existing," Jprovide thin brick matching color,
texture, and face size of existing adjacent brick work.

a. <Insertinformation on existing brick if known.>

9. Face Size: 57 mm high by 190 mm long.

10. Face Size: 70 mm high by 190 mm long.

11. Face Size: 90 mm high by 190 mm long.

12. Face Size: 90 mm high by 290 mm long.

13. Face Size: <Insert dimensions.>

14. Special Shapes: Include corners, edge corners, and end edge corners.

15. Initial Rate of Absorption: Less than 30 g/30 sq. in. (30 g/194 sg. cm) per minute;
ASTM C 67.

16. Efflorescence: Tested according to ASTM C 67 and rated "not effloresced.”

17. Surface Coating: Thin brick with colors or textures applied as coatings shall
withstand 50 cycles of freezing and thawing; ASTM C 67 with no observable
difference in applied finish when viewed from 10 feet (3 m).

18. Face Color and Texture: [Match DEN Project Manager's samples] [Medium
brown, wire cut] [Full-range red, sand molded] [Gray, velour].
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2.12

19. Back Surface Texture: Scored, combed, wire roughened, ribbed, keybacked, or
dovetailed.

Sand-Cement Mortar: Portland cement, ASTM C 150, Type I, and clean, natural sand,
ASTM C 144. Mix at ratio of 1 part cement to 4 parts sand, by volume, with minimum
water required for placement.

Latex-Portland Cement Pointing Grout: ANSI A118.6 and as follows:

1.  Dry-grout mixture, factory prepared, of Portland cement, graded aggregate, and
dry, redispersible, ethylene-vinyl-acetate additive for mixing with water; uniformly
colored.

2.  Commercial Portland cement grout, factory prepared, with liquid
styrene-butadiene rubber or acrylic-resin latex additive; uniformly colored.

3. Colors: [As indicated by manufacturer's designations] [Match Project
Manager's samples] [As selected by Project Manager from manufacturer's
full range].

STONE MATERIALS AND ACCESSORIES

Stone facing for architectural precast concrete is specified in Section 044200 "Exterior
Stone Cladding."

Anchors are generally supplied by stone fabricator or, in some cases, by precaster.
Specify supplier. Anchors may be toe in, toe out, or dowels.

Anchors: Stainless steel, ASTM A 666, Type 304, of temper and diameter required to
support loads without exceeding allowable design stresses.

1.  Fit each anchor leg with neoprene grommet collar of width at least twice the
diameter and of length at least five times the diameter of anchor.

Sealant Filler: ASTM C 920, low-modulus, multicomponent, nonsag urethane sealant
complying with requirements in Section 079200 "Joint Sealants" and that is
nonstaining to stone substrate.

Epoxy Filler: ASTM C 881/C 881M, 100 percent solids, sand-filled nonshrinking,
nonstaining of type, class, and grade to suit application.

1. Elastomeric Anchor Sleeve: 1/2 inch (13 mm) long, Type A durometer hardness of
60, ASTM D 2240.

Bond Breaker: [Preformed, compressible, resilient, nonstaining, nonwaxing,
closed-cell polyethylene foam pad, nonabsorbent to liquid and gas, 1/8 inch (3.2
mm) thick] [Polyethylene sheet, ASTM D 4397, 6 to 10 mils (0.15 to 0.25 mm) thick].
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2.13

A.

2.14

INSULATED PANEL ACCESSORIES

Molded-Polystyrene Board Insulation: ASTM C 578, Type [l, 0.90 Ib/cu. ft. (15 kg/cu. m)]
[VIII, 1.15 Ib/cu. ft. (18 kg/cu. m)] [Il, 1.35 Ib/cu. ft. (22 kg/cu. m)]; [square] [ship-lap]
edges; with R-value of <Insert value> and thickness of <Insert dimension>.

Extruded-Polystyrene Board Insulation: ASTM C 578, Type [IV, 1.60 Ib/cu. ft. (26 kg/cu.
m)] [X, 1.30 Ib/cu. ft. (21 kg/cu. m)] [VI, 1.80 Ib/cu. ft. (29 kg/cu. m)]; [square] [ship-lap]
edges; with R-value of <Insert value> and thickness of <Insert dimension>.

Polyisocyanurate Board Insulation: ASTM C 591, Type [l, 1.8 Ib/cu. ft. (29 kg/cu. m)] [IV,
2 Ib/cu. ft. (32 kg/cu. m)] [ll, 2.5 Ib/cu. ft. (40 kg/cu. m)] unfaced, with R-value of <Insert
value> and thickness of <Insert dimension>.

Wythe Connectors: [Glass-fiber and vinyl-ester polymer connectors]
[Polypropylene pin connectors] [Stainless-steel pin connectors] [Bent galvanized
reinforcing bars or galvanized welded wire trusses] [Cylindrical metal sleeve
anchors] manufactured to connect wythes of precast concrete panels.

CONCRETE MIXTURES
Prepare design mixtures for each type of precast concrete required.

1. Limit use of fly ash and silica fume to 20 percent of Portland cement by weight;
limit metakaolin and silica fume to 10 percent of Portland cement by weight.

Design mixtures may be prepared by a qualified independent testing agency or by
qualified precast plant personnel at architectural precast concrete fabricator's option.

Limit water-soluble chloride ions to maximum percentage by weight of cement
permitted by ACI 318 (ACI 318M) or PCI MNL 117 when tested according to ASTM C
1218/C 1218M.

Normal-Weight Concrete Mixtures: Proportion [face mixtures] [face and backup
mixtures] [full-depth mixture] [face and backup mixtures or full-depth mixtures,
at fabricator's option] by either laboratory trial batch or field test data methods
according to ACI 211.1, with materials to be used on Project, to provide normal-weight
concrete with the following properties:

1. Compressive Strength (28 Days): 5000 psi (34.5 MPa) minimum.
2.  Maximum Water-Cementitious Materials Ratio: 0.45.

Water Absorption: 6 percent by weight or 14 percent by volume, tested according to
PCI MNL 117.

Lightweight Concrete Backup Mixtures: Proportion mixtures by either laboratory trial
batch or field test data methods according to ACI 211.2, with materials to be used on
Project, to provide lightweight concrete with the following properties:

1. Compressive Strength (28 Days): 5000 psi (34.5 MPa).
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2.15

2.16

2. Unit Weight: Calculated equilibrium unit weight of 115 Ib/cu. ft. (1842 kg/cu. m),
plus or minus 3 Ib/cu. ft. (48 kg/cu. m), according to ASTM C 567.

Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at
point of placement having an air content complying with PCI MNL 117.

When included in design mixtures, add other admixtures to concrete mixtures
according to manufacturer's written instructions.

MOLD FABRICATION

Molds: Accurately construct molds, mortar tight, of sufficient strength to withstand
pressures due to concrete-placement operations and temperature changes and for
prestressing and detensioning operations. Coat contact surfaces of molds with release
agent before reinforcement is placed. Avoid contamination of reinforcement and
prestressing tendons by release agent.

1. Place form liners accurately to provide finished surface texture indicated. Provide
solid backing and supports to maintain stability of liners during concrete
placement. Coat form liner with form-release agent.

Maintain molds to provide completed architectural precast concrete units of shapes,
lines, and dimensions indicated, within fabrication tolerances specified.

1. Form joints are not permitted on faces exposed to view in the finished work.
2. Edge and Corner Treatment: Uniformly [chamfered] [radiused].

THIN BRICK FACINGS

Place form liner templates accurately to provide grid for thin brick facings. Provide
solid backing and supports to maintain stability of liners while placing thin bricks and
during concrete placement.

Securely place thin brick units face down into form liner pockets and place concrete
backing mixture.

Completely fill joint cavities between thin brick units with sand-cement mortar, and
place precast concrete backing mixture while sand-cement mortar is still fluid enough
to ensure bond.

Mix and install grout according to ANSI A108.10. Completely fill joint cavities between
thin brick units with grout, and compress into place without spreading grout onto faces
of thin brick units. Remove excess grout immediately to prevent staining of brick.

1. Tooljoints to a [slightly concave] [grapevine] [V-]shape when pointing grout is
thumbprint hard.

Clean faces and joints of brick facing.
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2.17

A.

2.18

STONE FACINGS

Accurately position stone facings to comply with requirements and in locations
indicated on Shop Drawings. Install anchors, supports, and other attachments
indicated or necessary to secure stone in place. Keep concrete reinforcement a
minimum of 3/4 inch (19 mm) from the back surface of stone. Use continuous spacers
to obtain uniform joints of widths indicated and with edges and faces aligned according
to established relationships and indicated tolerances.

1.  Stone to Precast Anchorages: Provide anchors in numbers, types and locations
required to satisfy specified performance criteria, but not less than 2 anchors per
stone unit of less than 2 sq. ft. (0.19 sg. m) in area and 4 anchors per unit of less
than 12 sq. ft. (1.1 sg. m) in area; for units larger than 12 sq. ft. (1.1 sg. m) in area,
provide anchors spaced not more than 24 inches (600 mm) o.c. horizontally and
vertically. Locate anchors a minimum of 6 inches (150 mm) from stone edge.

Fill anchor holes with [sealant filler and install anchors] [epoxy filler and install
anchors with elastomeric anchor sleeve at back surface of stone].

1. Install polyethylene sheet to prevent bond between back of stone facing and
concrete substrate and to ensure no passage of precast matrix to stone surface.

2.  Install 1/8-inch (3-mm) polyethylene-foam bond breaker to prevent bond between
back of stone facing and concrete substrate and to ensure no passage of precast
matrix to stone surface. Maintain minimum projection requirements of stone
anchors into concrete substrate.

FABRICATION

Cast-in Anchors, Inserts, Plates, Angles, and Other Anchorage Hardware: Fabricate
anchorage hardware with sufficient anchorage and embedment to comply with design
requirements. Accurately position for attachment of loose hardware, and secure in
place during precasting operations. Locate anchorage hardware where it does not
affect position of main reinforcement or concrete placement.

1. Weld-headed studs and deformed bar anchors used for anchorage according to
AWS D1.1/D1.1M and AWS C5.4, "Recommended Practices for Stud Welding."

Furnish loose hardware items including steel plates, clip angles, seat angles, anchors,
dowels, cramps, hangers, and other hardware shapes for securing architectural
precast concrete units to supporting and adjacent construction.

Cast-in reglets, slots, holes, and other accessories in architectural precast concrete
units as indicated on the Contract Drawings.

Cast-in openings larger than 10 inches (250 mm) in any dimension. Do not drill or cut
openings or prestressing strand without DEN Project Manager's approval.

Reinforcement: Comply with recommendations in PCI MNL 117 for fabricating, placing,
and supporting reinforcement.
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1. Clean reinforcement of loose rust and mill scale, earth, and other materials that
reduce or destroy the bond with concrete. When damage to epoxy-coated
reinforcing exceeds limits specified in ASTM A 775/A 775M, repair with patching
material compatible with coating material and epoxy coat bar ends after cutting.

2. Accurately position, support, and secure reinforcement against displacement
during concrete-placement and consolidation operations. Completely conceal
support devices to prevent exposure on finished surfaces.

3.  Place reinforcement to maintain at least 3/4-inch (19-mm) minimum coverage.
Arrange, space, and securely tie bars and bar supports to hold reinforcement in
position while placing concrete. Direct wire tie ends away from finished, exposed
concrete surfaces.

4.  Place reinforcing steel and prestressing strand to maintain at least 3/4-inch
(19-mm) minimum concrete cover. Increase cover requirements for reinforcing
steel to 1-1/2 inches (38 mm) when units are exposed to corrosive environment or
severe exposure conditions. Arrange, space, and securely tie bars and bar
supports to hold reinforcement in position while placing concrete. Direct wire tie
ends away from finished, exposed concrete surfaces.

5. Install welded wire fabric in lengths as long as practicable. Lap adjoining pieces
at least one full mesh spacing and wire tie laps, where required by design. Offset
laps of adjoining widths to prevent continuous laps in either direction.

F. Reinforce architectural precast concrete units to resist handling, transportation, and
erection stresses.

G. Prestress tendons for architectural precast concrete units by either pretensioning or
post-tensioning methods. Comply with PCI MNL 117.

1. Delay detensioning or post-tensioning of precast, prestressed architectural
concrete units until concrete has reached its indicated minimum design release
compressive strength as established by test cylinders cured under same
conditions as concrete.

2. Detension pretensioned tendons either by gradually releasing tensioning jacks or
by heat- cutting tendons, using a sequence and pattern to prevent shock or
unbalanced loading.

3. If concrete has been heat cured, detension while concrete is still warm and moist
to avoid dimensional changes that may cause cracking or undesirable stresses.

4.  Protect strand ends and anchorages with bituminous, zinc-rich, or epoxy paint to
avoid corrosion and possible rust spots.

H. Comply with requirements in PCI MNL 117 and requirements in this Section for
measuring, mixing, transporting, and placing concrete. After concrete batching, no
additional water may be added.

. Place face mixture to a minimum thickness after consolidation of the greater of 1 inch
(25 mm) or 1.5 times the maximum aggregate size, but not less than the minimum
reinforcing cover specified.

J. Place concrete in a continuous operation to prevent seams or planes of weakness
from forming in precast concrete units.
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1. Place backup concrete mixture to ensure bond with face-mixture concrete.

K. Thoroughly consolidate placed concrete by internal and external vibration without
dislocating or damaging reinforcement and built-in items, and minimize pour lines,
honeycombing, or entrapped air on surfaces. Use equipment and procedures
complying with PCI MNL 117.

1. Place self-consolidating concrete without vibration according to PCI TR-6,
"Interim Guidelines for the Use of Self-Consolidating Concrete in
Precast/Prestressed Concrete Institute Member Plants."

L. Comply with PCI MNL 117 for hot- and cold-weather concrete placement.

M. Identify pickup points of architectural precast concrete units and orientation in structure
with permanent markings, complying with markings indicated on Shop Drawings.
Imprint or permanently mark casting date on each architectural precast concrete unit
on a surface that will not show in finished structure.

N. Cure concrete, according to requirements in PCI MNL 117, by moisture retention
without heat or by accelerated heat curing using low-pressure live steam or radiant
heat and moisture. Cure units until compressive strength is high enough to ensure that
stripping does not have an effect on performance or appearance of final product.

O. Discard and replace architectural precast concrete units that do not comply with
requirements, including structural, manufacturing tolerance, and appearance, unless
repairs meet requirements in PClI MNL 117 and DEN Project Manager's approval.

2.19 INSULATED PANEL CASTING

A. Cast and screed supported wythe over mold.

B. Place insulation boards abutting edges and ends of adjacent boards. Insert wythe
connectors through insulation, and consolidate concrete around connectors according

to connector manufacturer's written instructions.

C. Cast and screed top wythe to meet required finish.

2.20 FABRICATION TOLERANCES

A. Fabricate architectural precast concrete units straight and true to size and shape with
exposed edges and corners precise and true so each finished panel complies with PCI
MNL 117 product tolerances as well as position tolerances for cast-in items.

B. Fabricate architectural precast concrete units straight and true to size and shape with
exposed edges and corners precise and true so each finished panel complies with the
following product tolerances:

1. Overall Height and Width of Units, Measured at the Face Exposed to View: As
follows:
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w

No ok

10.
11.

12.
13.
14.
15.

16.
17.

10 feet (3 m) or under, plus or minus 1/8 inch (3 mm).

10 to 20 feet (3 to 6 m), plus 1/8 inch (3 mm), minus 3/16 inch (5 mm).
20 to 40 feet (6 to 12 m), plus or minus 1/4 inch (6 mm).

Each additional 10 feet (3 m), plus or minus 1/16 inch (1.5 mm).

aoow

Overall Height and Width of Units, Measured at the Face Not Exposed to View:
As follows:

10 feet (3 m) or under, plus or minus 1/4 inch (6 mm).

10 to 20 feet (3 to 6 m), plus 1/4 inch (6 mm), minus 3/8 inch (10 mm).
20 to 40 feet (6 to 12 m), plus or minus 3/8 inch (10 mm).

Each additional 10 feet (3 m), plus or minus 1/8 inch (3 mm).

aoow

Total Thickness or Flange Thickness: Plus 1/4 inch (6 mm), minus 1/8 inch (3
mm).

Rib Thickness: Plus or minus 1/8 inch (3 mm).

Rib to Edge of Flange: Plus or minus 1/8 inch (3 mm).

Distance between Ribs: Plus or minus 1/8 inch (3 mm).

Variation from Square or Designated Skew (Difference in Length of the Two
Diagonal Measurements): Plus or minus 1/8 inch per 72 inches (3 mm per 1830
mm) or 1/2 inch (13 mm) total, whichever is greater.

Length and Width of Block-outs and Openings within One Unit: Plus or minus 1/4
inch (6 mm).

Location and Dimension of Block-outs Hidden from View and Used for HVAC and
Utility Penetrations: Plus or minus 3/4 inch (19 mm).

Dimensions of Haunches: Plus or minus 1/4 inch (6 mm).

Haunch Bearing Surface Deviation from Specified Plane: Plus or minus 1/8 inch
(3 mm).

Difference in Relative Position of Adjacent Haunch Bearing Surfaces from
Specified Relative Position: Plus or minus 1/4 inch (6 mm).

Bowing: Plus or minus L/360, maximum 1 inch (25 mm).

Local Smoothness: 1/4 inch per 10 feet (6 mm per 3 m).

Warping: 1/16 inch per 12 inches (1.5 mm per 300 mm) of distance from nearest
adjacent corner.

Tipping and Flushness of Plates: Plus or minus 1/4 inch (6 mm).

Dimensions of Architectural Features and Rustications: Plus or minus 1/8 inch (3
mm).

C. Position Tolerances: For cast-in items measured from datum line location, as indicated
on Shop Drawings.
1. Weld Plates: Plus or minus 1 inch (25 mm).
2. Inserts: Plus or minus 1/2 inch (13 mm).
3. Handling Devices: Plus or minus 3 inches (75 mm).
4.  Reinforcing Steel and Welded Wire Fabric: Plus or minus 1/4 inch (6 mm) where
position has structural implications or affects concrete cover; otherwise, plus or
minus 1/2 inch (13 mm).
5.  Reinforcing Steel Extending out of Member: Plus or minus 1/2 inch (13 mm) of
plan dimensions.
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6.

7.
8.
9

10.
11.
12.
13.
14.

15.
16.

Tendons: Plus or minus 1/4 inch (6 mm), vertical; plus or minus 1 inch (25 mm),
horizontal.

Location of Rustication Joints: Plus or minus 1/8 inch (3 mm).

Location of Opening within Panel: Plus or minus 1/4 inch (6 mm).

Location of Flashing Reglets: Plus or minus 1/4 inch (6 mm).

Location of Flashing Reglets at Edge of Panel: Plus or minus 1/8 inch (3 mm).
Reglets for Glazing Gaskets: Plus or minus 1/8 inch (3 mm).

Electrical Outlets, Hose Bibs: Plus or minus 1/2 inch (13 mm).

Location of Bearing Surface from End of Member: Plus or minus 1/4 inch (6 mm).
Allowable Rotation of Plate, Channel Inserts, and Electrical Boxes: 2-degree
rotation or 1/4 inch (6 mm) maximum over the full dimension of unit.

Position of Sleeve: Plus or minus 1/2 inch (13 mm).

Location of Window Washer Track or Buttons: Plus or minus 1/8 inch (3 mm).

D. Brick-Faced Architectural Precast Concrete Units: Restrict the following misalignments
to 2 percent of number of bricks in a unit.

1.  Alignment of Mortar Joints:
a. Jog in Alignment: 1/8 inch (3 mm).
b.  Alignment with Panel Centerline: Plus or minus 1/8 inch (3 mm).

2. Variation in Width of Exposed Mortar Joints: Plus or minus 1/8 inch (3 mm).

3. Tipping of Individual Bricks from the Panel Plane of Exposed Brick Surface: Plus
1/16 inch (1.5 mm); minus 1/4 inch (6 mm) less than or equal to depth of form liner
joint.

4.  Exposed Brick Surface Parallel to Primary Control Surface of Panel: Plus 1/4
inch (6 mm); minus 1/8 inch (3 mm).

5. Individual Brick Step in Face from Panel Plane of Exposed Brick Surface: Plus
1/16 inch (1.5 mm); minus 1/4 inch (6 mm) less than or equal to depth of form liner
joint.

E. Stone Veneer-Faced Architectural Precast Concrete Units:

1.  Variation in Cross-Sectional Dimensions: For thickness of walls from dimensions
indicated: Plus or minus 1/4 inch (6 mm).

2. Variation in Joint Width: 1/8 inch in 36 inches (3 mm in 900 mm) or a quarter of
nominal joint width, whichever is less.

3. Variation in Plane between Adjacent Stone Units (Lipping): 1/16 inch (1.5 mm)

difference between planes of adjacent units.

2.21 FINISHES

A. Panel faces shall be free of joint marks, grain, and other obvious defects. Corners,
including false joints shall be uniform, straight, and sharp. Finish exposed-face
surfaces of architectural precast concrete units to match approved [design reference
sample] [sample panels] [mockups] and as follows:
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2.22

1. Design Reference Sample: <Insert description and identify fabricator and
code number of sample.>

2. PClI's "Architectural Precast Concrete - Color and Texture Selection Guide," of
plate numbers indicated.

3. As-Cast Surface Finish: Provide surfaces free of pockets, sand streaks, and
honeycombs.

4.  Textured-Surface Finish: Impart by form liners or inserts to provide surfaces free
of pockets, streaks, and honeycombs, with uniform color and texture.

5. Bushhammer Finish: Use power or hand tools to remove matrix and fracture
coarse aggregates.

6. Exposed-Aggregate Finish: Use chemical retarding agents applied to concrete
forms and washing and brushing procedures to expose aggregate and
surrounding matrix surfaces after form removal.

7.  Abrasive-Blast Finish: Use abrasive grit, equipment, application techniques, and
cleaning procedures to expose aggregate and surrounding matrix surfaces.

8. Acid-Etched Finish: Use acid and hot-water solution, equipment, application
techniques, and cleaning procedures to expose aggregate and surrounding
matrix surfaces. Protect hardware, connections, and insulation from acid attach.

9.  Honed Finish: Use continuous mechanical abrasion with fine grit, followed by
filling and rubbing procedures.

10. Polished Finish: Use continuous mechanical abrasion with fine grit, followed by
filling and rubbing procedures.

11. Sand-Embedment Finish: Use selected stones placed in a sand bed in bottom of
mold, with sand removed after curing.

Finish exposed [top] [bottom] [and back] surfaces of architectural precast concrete
units to match face-surface finish.

Finish exposed [top] [bottom] [and back] surfaces of architectural precast concrete
units by smooth, steel-trowel finish.

Finish unexposed surfaces of architectural precast concrete units by float finish.

SOURCE QUALITY CONTROL

Quality-Control Testing: Test and inspect precast concrete according to PCI MNL 117
requirements. If using self-consolidating concrete, also test and inspect according to
PCI TR-6, "Interim Guidelines for the Use of Self-Consolidating Concrete in
Precast/Prestressed Concrete Institute Member Plants."

Owner will employ an independent testing agency to evaluate architectural precast
concrete fabricator's quality-control and testing methods.

1. Allow Owner's testing agency access to material storage areas, concrete
production equipment, concrete placement, and curing facilities. Cooperate with
Owner's testing agency and provide samples of materials and concrete mixtures
as may be requested for additional testing and evaluation.
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C. Strength of precast concrete units will be considered deficient if units fail to comply
with ACI 318 (ACI 318M) requirements for concrete strength.

D. Testing: If there is evidence that strength of precast concrete units may be deficient or
may not comply with ACI 318 (ACI 318M) requirements, precaster will employ an
independent testing agency to obtain, prepare, and test cores drilled from hardened
concrete to determine compressive strength according to ASTM C 42/C 42M.

1. A minimum of three representative cores will be taken from units of suspect
strength, from locations directed by DEN Project Manager.

2. Cores will be tested in an air-dry condition.

3. Strength of concrete for each series of 3 cores will be considered satisfactory if
average compressive strength is equal to at least 85 percent of 28-day design
compressive strength and no single core is less than 75 percent of 28-day design
compressive strength.

4.  Test results will be made in writing on same day that tests are performed, with
copies to DEN Project Manager, Contractor, and precast concrete fabricator.
Test reports will include the following:

a. Project identification name and number.

b. Date when tests were performed.

c. Name of precast concrete fabricator.

d. Name of concrete testing agency.

e. Identification letter, name, and type of precast concrete unit(s) represented
by core tests; design compressive strength; type of break; compressive
strength at breaks, corrected for length-diameter ratio; and direction of
applied load to core in relation to horizontal plane of concrete as placed.

E. Patching: If core test results are satisfactory and precast concrete units comply with

requirements, clean and dampen core holes and solidly fill with precast concrete
mixture that has no coarse aggregate, and finish to match adjacent precast concrete
surfaces.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine supporting structural frame or foundation and conditions for compliance with
requirements for installation tolerances, true and level bearing surfaces, and other
conditions affecting performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

C. Do not install precast concrete units until supporting cast-in-place building structural
framing has attained minimum allowable design compressive strength or supporting
steel or other structure is complete.
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3.2 INSTALLATION

A. Install clips, hangers, bearing pads, and other accessories required for connecting
architectural precast concrete units to supporting members and backup materials.

B. Erect architectural precast concrete level, plumb, and square within specified allowable
tolerances. Provide temporary supports and bracing as required to maintain position,
stability, and alignment as units are being permanently connected.

1. Install temporary steel or plastic spacing shims or bearing pads as precast
concrete units are being erected. Tack weld steel shims to each other to prevent
shims from separating.

2. Maintain horizontal and vertical joint alignment and uniform joint width as erection
progresses.

3. Remove projecting lifting devices and grout fill voids within recessed lifting
devices flush with surface of adjacent precast surfaces when recess is exposed.

4.  Unless otherwise indicated, maintain uniform joint widths of 3/4 inch (19 mm).

C. Connect architectural precast concrete units in position by bolting, welding, grouting, or
as otherwise indicated on Shop Drawings. Remove temporary shims, wedges, and
spacers as soon as practical after connecting and grouting are completed.

1. Do not permit connections to disrupt continuity of roof flashing.

D. Welding: Comply with applicable AWS D1.1/D1.1M and AWS D1.4 for welding,
welding electrodes, appearance, quality of welds, and methods used in correcting
welding work.

1.  Protect architectural precast concrete units and bearing pads from damage by
field welding or cutting operations, and provide noncombustible shields as
required.

2.  Welds not specified shall be continuous fillet welds, using no less than the
minimum fillet as specified by AWS.

3. Clean weld-affected metal surfaces with chipping hammer followed by brushing,
and apply a minimum 4.0-mil- (0.1-mm-) thick coat of galvanized repair paint to
galvanized surfaces according to ASTM A 780.

4.  Clean weld-affected metal surfaces with chipping hammer followed by brushing,
and reprime damaged painted surfaces.

5.  Remove, reweld, or repair incomplete and defective welds.

E. At bolted connections, use lock washers, tack welding, or other approved means to
prevent loosening of nuts after final adjustment.

1. Where slotted connections are used, verify bolt position and tightness. For sliding
connections, properly secure bolt but allow bolt to move within connection slot.
For friction connections, apply specified bolt torque and check 25 percent of bolts
at random by calibrated torque wrench.

F. Grouting Connections: Grout connections where required or indicated. Retain grout in
place until hard enough to support itself. Pack spaces with stiff grout material, tamping
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until voids are completely filled. Place grout to finish smooth, level, and plumb with
adjacent concrete surfaces. Keep grouted joints damp for not less than 24 hours after
initial set. Promptly remove grout material from exposed surfaces before it affects
finishes or hardens.

3.3 ERECTION TOLERANCES
A. Erect architectural precast concrete units level, plumb, square, true, and in alignment
without exceeding the noncumulative erection tolerances of PClI MNL 117, Appendix .
B. Erect architectural precast concrete units level, plumb, square, and true, without
exceeding the following noncumulative erection tolerances:
1. Plan Location from Building Grid Datum: Plus or minus 1/2 inch (13 mm).
2. Plan Location from Centerline of Steel: Plus or minus 1/2 inch (13 mm).
3 Top Elevation from Nominal Top Elevation: As follows:
a. Exposed Individual Panel: Plus or minus 1/4 inch (6 mm).
b.  Non-Exposed Individual Panel: Plus or minus 1/2 inch (13 mm).
c. Exposed Panel Relative to Adjacent Panel: 1/4 inch (6 mm).
d. Non-Exposed Panel Relative to Adjacent Panel: 1/2 inch (13 mm).
4.  Support Elevation from Nominal Support Elevation: As follows:
a. Maximum Low: 1/2 inch (13 mm).
b.  Maximum High: 1/4 inch (6 mm).
5. Maximum Plumb Variation over the Lesser of Height of Structure or 100 Feet (30
m): 1 inch (25 mm).
6 Plumb in Any 10 Feet (3 m) of Element Height: 1/4 inch (6 mm).
7.  Maximum Jog in Alignment of Matching Edges: 1/4 inch (6 mm).
8.  Joint Width (Governs over Joint Taper): Plus or minus 1/4 inch (6 mm).
9. Maximum Joint Taper: 3/8 inch (10 mm).
10. Joint Taper in 10 Feet (3 m): 1/4 inch (6 mm).
11. Maximum Jog in Alignment of Matching Faces: 1/4 inch (6 mm).
12. Differential Bowing or Camber, as Erected, between Adjacent Members of Same
Design: 1/4 inch (6 mm).
13. Opening Height between Spandrels: Plus or minus 1/4 inch (6 mm).
3.4 FIELD QUALITY CONTROL
A. Special Inspections: [Owner will engage] [Engage] a qualified special inspector to
perform the following special inspections and prepare reports:
1.  Erection of precast concrete members.
2. <lInsert special inspections.>
B. Testing Agency: [Owner will engage] [Engage] a qualified testing agency to perform
tests and inspections and prepare test reports.
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C. Field welds will be subject to visual inspections and nondestructive testing according to
ASTM E 165 or ASTM E 709. High-strength bolted connections will be subject to
inspections.

D. Testing agency will report test results promptly and in writing to Contractor and DEN
Project Manager.

E. Repair or remove and replace work where tests and inspections indicate that it does
not comply with specified requirements.

F. Additional testing and inspecting, at Contractor's expense, will be performed to
determine compliance of replaced or additional work with specified requirements.

3.5 REPAIRS

A. Repair architectural precast concrete units if permitted by DEN Project Manager. The
DEN Project Manager reserves the right to reject repaired units that do not comply with
requirements.

B. Mix patching materials and repair units so cured patches blend with color, texture, and
uniformity of adjacent exposed surfaces and show no apparent line of demarcation
between original and repaired work, when viewed in typical daylight illumination from a
distance of 20 feet (6 m).

C. Prepare and repair damaged galvanized coatings with galvanizing repair paint
according to ASTM A 780.

D. Wire brush, clean, and paint damaged prime-painted components with same type of
shop primer.

E. Remove and replace damaged architectural precast concrete units when repairs do
not comply with requirements.

3.6 CLEANING

A. Clean surfaces of precast concrete units exposed to view.

B. Clean mortar, plaster, fireproofing, weld slag, and other deleterious material from
concrete surfaces and adjacent materials immediately.

C. Clean exposed surfaces of precast concrete units after erection and completion of joint
treatment to remove weld marks, other markings, dirt, and stains.

1. Perform cleaning procedures, if necessary, according to precast concrete
fabricator's recommendations. Clean soiled precast concrete surfaces with
detergent and water, using stiff fiber brushes and sponges, and rinse with clean
water. Protect other work from staining or damage due to cleaning operations.

2. Do not use cleaning materials or processes that could change the appearance of
exposed concrete finishes or damage adjacent materials.
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PART 4 - MEASUREMENT

4.1 METHOD OF MEASUREMENT

A. No separate measurement shall be made for work under this Section.

PART 5 - PAYMENT

5.1 METHOD OF PAYMENT

A. No separate payment will be made for work under this Section. The cost of the work
described in this Section shall be included in the Lump Sum Contract price.

END OF SECTION 034500
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SECTION 042000 - UNIT MASONRY

PART 1 - GENERAL

11 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

Concrete masonry units.

Concrete building brick.

Decorative concrete masonry units.
Pre-faced concrete masonry units.
Concrete facing brick.

Face brick.

Building (common) brick.

Hollow brick.

Glazed brick.

10. Structural-clay facing tile.

11. Stone trim units.

12. Mortar and grout.

13. Steel reinforcing bars.

14. Masonry joint reinforcement.

15. Ties and anchors.

16. Embedded flashing.

17. Miscellaneous masonry accessories.
18. Masonry-cell insulation.

19. Cavity-wall insulation.

CoNoORWNE

B. Related Sections:

1.  Section 033000 "Cast-in-Place Concrete" for [ installing] dovetail slots for
masonry anchors.

2.  Section 042300 "Glass Unit Masonry" for glass block.

3. Section 047200 "Cast Stone Masonry" for furnishing cast stone trim.

4.  Section 051200 "Structural Steel Framing" for installing anchor sections of
adjustable masonry anchors for connecting to structural steel frame.

5.  Section 055000 "Metal Fabrications" for furnishing steel [lintels] [and] [shelf
angles] for unit masonry.

6. Section 071900 "Water Repellents" for water repellents applied to unit masonry.
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12/2016 042000-1



TECHNICAL SPECIFICATIONS DENVER INTERNATIONAL AIRPORT
04 MASONRY DEN TECH SPECS 2016

042000

CONTRACT NO.00000

UNIT MASONRY

7. Section 076200 "Sheet Metal Flashing and Trim" for [ exposed] sheet metal
flashing and for furnishing manufactured reglets installed in masonry joints.

8.  Section 079200 "Joint Sealants" for sealants and related products.

9.  Section 089000 "Louvers and Vents" for wall vents (brick vents).

10. Section 096313 "Brick Flooring" for interior brick flooring.

11. Section 096313.35 "Chemical-Resistant Brick Flooring" for chemical-resistant,
interior brick flooring.

12. Section 097500 "Stone Facing" for stone window stools.

13. Section 321400 "Unit Paving" for exterior unit masonry paving.

14. Section 323223 "Segmental Retaining Walls" for dry-laid, concrete unit retaining

walls.
C. Alternates: Refer to Division 01 Section 012300 "Alternates” for description of Work in
this Section affected by alternates.
1.3 DEFINITIONS
A. CMU(s): Concrete masonry unit(s).
B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.
14 PERFORMANCE REQUIREMENTS
A. Provide[ structural] unit masonry that develops indicated net-area compressive
strengths at 28 days.
1. Determine net-area compressive strength of masonry from average net-area
compressive strengths of masonry units and mortar types (unit-strength method)
according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.
2. Determine net-area compressive strength of masonry by testing masonry prisms
according to ASTM C 1314.
15 PRECONSTRUCTION TESTING
A. Preconstruction Testing Service: [Owner will] Engage a qualified independent testing
agency to perform preconstruction testing indicated below. Retesting of materials that
fail to comply with specified requirements shall be done at Contractor's expense.
1. Clay Masonry Unit Test: For each type of unit required, according to ASTM C 67
for compressive strength.
2.  Concrete Masonry Unit Test: For each type of unit required, according to ASTM
C 140 for compressive strength.
3.  Mortar Test (Property Specification): For each mix required, according to ASTM
C 109/C 109M for compressive strength[, ASTM C 1506 for water retention,
and ASTM C 91 for air content].
4.  Mortar Test (Property Specification): For each mix required, according to ASTM
C 780 for compressive strength.
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5.  Grout Test (Compressive Strength): For each mix required, according to ASTM C
10109.
6. Prism Test: For each type of construction required, according to ASTM C 1314.

1.6 ACTION SUBMITTALS

A. Product Data: For each type of product indicated or required, including certifications
that each type complies with specified requirements.

1. Include data substantiating that materials comply with requirements.
B. LEED Submittals:

1.  Product Certificates for Credit MR 5: For products and materials required to
comply with requirements for regional materials indicating location and distance
from Project of material manufacturer and point of extraction, harvest, or
recovery for each raw material. Include statement indicating cost for each
regional material and the fraction by weight that is considered regional.

C. Shop Drawings: For the following:

1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.

2. Stone Trim Units: Show sizes, profiles, and locations of each stone trim unit
required.

3.  Reinforcing Steel: Detail bending and placement of unit masonry reinforcing bars.
Comply with ACI 315, "Details and Detailing of Concrete Reinforcement."[ Show
elevations of reinforced walls.]

4.  Fabricated Flashing: Detail corner units, end-dam units, and other special
applications.

D. Samples for Initial Selection:

1. Decorative CMUs, in the form of small-scale units.
2.  Pre-faced CMUs.
3. Concrete facing brick, in the form of small-scale units.
4. [Face] [Hollow] brick[, in the form of straps of five or more bricks].
5.  Glazed brick.
6. Glazed structural-clay tile.
7.  Stone trim.
8.  Colored mortar.
9.  Weep holes/vents.
E. Samples for Verification: For each type and color of the following:

1. [Exposed] [Decorative] CMUs.
2.  Pre-faced CMUs.
3. Concrete facing brick.
4. [Face] [Hollow] brick[, in the form of straps of five or more bricks].
5.  Special brick shapes.
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6. Glazed brick.

7. Glazed structural-clay tile.

8. Unglazed structural-clay tile.

9.  Stone trim.

10. [Pigmented] [and] [colored-aggregate] mortar. Make Samples using same
sand and mortar ingredients to be used on Project.

11. Weep holes[ and vents].

12. Accessories embedded in masonry.

1.7 INFORMATIONAL SUBMITTALS
A. List of Materials Used in Constructing Mockups: List generic product names together
with manufacturers, manufacturers' product names, model numbers, lot numbers,
batch numbers, source of supply, and other information as required to identify
materials used. Include mix proportions for mortar and grout and source of aggregates.
1.  Submittal is for information only. Neither receipt of list nor approval of mockup
constitutes approval of deviations from the Contract Documents unless such
deviations are specifically brought to the attention of DEN Project Manager and
approved in writing.
B. Qualification Data: For testing agency.
C. Certificate from the manufacturer stating that all materials are per contract
requirements and proof of minimum five (5) years experience manufacturing same.
D. Certificate from installer evidencing minimum three (3) years experience successfully
installing this type of work.
E. Material Certificates: For each type and size of the following:
1. Masonry units.

a. Include [data on material properties] [material test reports
substantiating compliance with requirements].

b.  For brick, include size-variation data verifying that actual range of sizes falls
within specified tolerances.

c. For exposed brick, include test report for efflorescence according to ASTM
C 67.

d. For surface-coated brick, include test report for durability of surface
appearance after 50 cycles of freezing and thawing per ASTM C 67[ or a
list of addresses of buildings in Project's area where proposed brick
has been used successfully and with a history of durability].

e. For masonry units[ used in structural masonry], include data and
calculations establishing average net-area compressive strength of units.

2. Cementitious materials. Include brand, type, and name of manufacturer.
3.  Preblended, dry mortar mixes. Include description of type and proportions of
ingredients.
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1.9

4.  Grout mixes. Include description of type and proportions of ingredients.
5.  Reinforcing bars.

6.  Joint reinforcement.

7.  Anchors, ties, and metal accessories.

Mix Designs: For each type of mortar[ and grout]. Include description of type and
proportions of ingredients.

1. Include test reports for mortar mixes required to comply with property
specification. Test according to ASTM C 109/C 109M for compressive strength,
ASTM C 1506 for water retention, and ASTM C 91 for air content.

2.  Include test reports, according to ASTM C 1019, for grout mixes required to
comply with compressive strength requirement.

Statement of Compressive Strength of Masonry: For each combination of masonry unit
type and mortar type, provide statement of average net-area compressive strength of
masonry units, mortar type, and resulting net-area compressive strength of masonry
determined according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.

Cold-Weather[ and Hot-Weather] Procedures: Detailed description of methods,
materials, and equipment to be used to comply with requirements.

CLOSEOUT SUBMITTALS

As-Built Plans: Submit complete as-built plans of all Work, including interface with
other Work, in accordance with requirements as specified in Section 013300
"Submittal Procedures”.

QUALITY ASSURANCE

Testing Agency Qualifications: Qualified according to ASTM C 1093 for testing
indicated.

Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform
texture and color, or a uniform blend within the ranges accepted for these
characteristics, from single source from single manufacturer for each product required.

Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality,
including color for exposed masonry, from single manufacturer for each cementitious
component and from single source or producer for each aggregate.

Masonry Standard: Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by
requirements in the Contract Documents.

Sample Panels: Build sample panels to verify selections made under sample
submittals and to demonstrate aesthetic effects. Comply with requirements in Section
014000 "Quality Requirements" for mockups.

1. Build sample panels for [each type of exposed unit masonry construction]
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[typical exterior wall] [typical interior wall] [typical exterior and interior
walls] in sizes approximately [48 inches (1200 mm)] [60 inches (1500 mm)]
<Insert size> long by [36 inches (900 mm)] [48 inches (1200 mm)] <Insert size>
high[ by full thickness].

2.  Where masonry is to match existing, erect panels adjacent and parallel to
existing surface.

3. Clean[ one-half of] exposed faces of panels with masonry cleaner indicated.

4.  Protect approved sample panels from the elements with weather-resistant
membrane.

5.  Approval of sample panels is for color, texture, and blending of masonry units;
relationship of mortar and sealant colors to masonry unit colors; tooling of joints;
aesthetic qualities of workmanship; and other material and construction qualities
specifically approved by DEN Project Manager in writing.

a. Approval of sample panels does not constitute approval of deviations from
the Contract Documents contained in sample panels unless such deviations
are specifically approved by DEN Project Manager in writing.

F. Mockups: Build mockups to verify selections made under sample submittals and to
demonstrate aesthetic effects and set quality standards for materials and execution.
Build mockups in locations as directed by DEN Project Manager.

1.  Build mockup of typical wall area as shown on Drawings.

2. Build mockups for [each type of exposed unit masonry construction] [typical
exterior wall] [typical interior wall] [typical exterior and interior walls] in
sizes approximately [48 inches (1200 mm)] [60 inches (1500 mm)] [72 inches (1800
mm)] [96 inches (2400 mm)] <Insert size> long by [36 inches (900 mm)] [48 inches
(1200 mm)] [60 inches (1500 mm)] [72 inches (1800 mm)] <Insert size> high by full
thickness, including face and backup wythes and accessories.

a. Include a sealant-filled joint at least 16 inches (400 mm) long in [each]
[exterior wall] mockup.

b. Include lower corner of window opening[ framed with stone trim] at upper
corner of exterior wall mockup. Make opening approximately 12 inches (300
mm) wide by 16 inches (400 mm) high.

C. Include through-wall flashing installed for a 24-inch (600-mm) length in
corner of exterior wall mockup approximately 16 inches (400 mm) down
from top of mockup, with a 12-inch (300-mm) length of flashing left exposed
to view (omit masonry above half of flashing).

d. Include [metal] [wood] studs, sheathing, [building paper] [building wrap]
[sheathing joint-and-penetration treatment] [air barrier], veneer
anchors, flashing[, cavity drainage material], and weep holes in exterior
masonry-veneer wall mockup.

e. Include [glazed structural-clay tile] [pre-faced CMUs] on one face of
interior unit masonry wall mockup.

3. Where masonry is to match existing, erect mockups adjacent and parallel to
existing surface.

4. Clean[ one-half of] exposed faces of mockups with masonry cleaner as
indicated.
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12/2016 042000-6



TECHNICAL SPECIFICATIONS DENVER INTERNATIONAL AIRPORT
04 MASONRY DEN TECH SPECS 2016

042000

CONTRACT NO.00000

UNIT MASONRY

1.10

5.  Protect accepted mockups from the elements with weather-resistant membrane.

6.  Approval of mockups is for color, texture, and blending of masonry units;
relationship of mortar and sealant colors to masonry unit colors; tooling of joints;
and aesthetic qualities of workmanship.

a. Approval of mockups is also for other material and construction qualities
specifically approved by DEN Project Manager in writing.

b.  Approval of mockups does not constitute approval of deviations from the
Contract Documents contained in mockups unless such deviations are
specifically approved by DEN Project Manager in writing.

Preinstallation Conference: Conduct conference at [Project site] [location and time
as determined by DEN Project Manager] to comply with requirements in Section
013100 "Project Management and Coordination."

Manufacturer of sealer shall:

1. Pre-approve CMU substrate condition. Submit letter to DEN Project Manager
accepting substrate.

2. Be present at job-site when sealer is initially installed.

3. Certify that sealer has been applied per manufacturers recommendations.

Warranty: Installer to warrant installation, masonry units, grout and accessories for
minimum [two (2)] <Insert number> years.

DELIVERY, STORAGE, AND HANDLING

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. If units become wet, do not install until they are dry.

Store and handle masonry units to prevent their deterioration or damage due to
moisture, temperature changes, contaminants, corrosion or other causes.

Store cementitious materials on elevated platforms, under cover, and in a dry location.
Do not use cementitious materials that have become damp.

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

Deliver preblended, dry mortar mix in moisture-resistant containers designed for use
with dispensing silos. Store preblended, dry mortar mix in delivery containers on
elevated platforms, under cover, and in a dry location or in covered weatherproof
dispensing silos.

Store masonry accessories, including metal items, to prevent corrosion and
accumulation of dirt and oil.
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1.11 PROJECT CONDITIONS

A. Protection of Masonry: During construction, cover tops of walls, projections, and sills
with waterproof sheeting at end of each day's work. Cover partially completed masonry
when construction is not in progress.

1. Extend cover a minimum of 24 inches (600 mm) down both sides of walls and
hold cover securely in place.

2. Where one wythe of multiwythe masonry walls is completed in advance of other
wythes, secure cover a minimum of 24 inches (600 mm) down face next to
unconstructed wythe and hold cover in place.

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads
for at least three (3) days after building masonry walls or columns.

C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to
be left exposed or painted. Immediately remove grout, mortar, and soil that come in
contact with such masonry.

1. Protect base of walls from rain-splashed mud and from mortar splatter by
spreading coverings on ground and over wall surface.

2.  Protect sills, ledges, and projections from mortar droppings.

3. Protect surfaces of window and door frames, as well as similar products with
painted and integral finishes, from mortar droppings.

4.  Turn scaffold boards near the wall on edge at the end of each day to prevent rain
from splashing mortar and dirt onto completed masonry.

D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated
with ice or frost. Do not build on frozen substrates. Remove and replace unit masonry
damaged by frost or by freezing conditions. Comply with cold-weather construction
requirements contained in ACI 530.1/ASCE 6/TMS 602.

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature
is 40 deg F (4 deg C) and higher and will remain so until masonry has dried, but
not less than seven days after completing cleaning.

E. Cold Weather Protection:

1. Do not lay masonry units which are wet or frozen.

2. Remove any ice or snow formed on masonry bed by carefully applying heat until
top surface is dry to the touch.

3. Remove masonry damaged by freezing conditions.

4.  Perform the following construction procedures while masonry work is
progressing. Temperature ranges indicated below apply to air temperatures
existing at time of installation except for grout. The contractor is to keep a
thermometer at each site for use by the field crew and the inspectors.

a. For grout, temperature ranges apply to anticipated minimum night
temperatures. In heating mortar and grout materials, maintain mixing
temperature selected within 10 deg. F (6 deg. C).
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1) 40 deg. F (4 deg. C) to 32 deg. F (0 deg. C):

a)

b)

Mortar: Heat mixing water to produce mortar temperature
between 40 deg. F (4 deg. C) and 120 deg. F (49 deg. C).
Grout: Follow normal masonry procedures.

2) 32 deg. F (0 deg. C) to 25 deg. F ( 4 deg. C):

a)

b)

Mortar: Heat mixing water and sand to produce mortar
temperatures between 40 deg. F (4 deg. C) and 120 deg. F (49
deg. C); maintain temperature of mortar on boards above
freezing.

Grout: Heat grout materials to 90 deg. F (32 deg. C) to produce
in place grout temperature of 70 deg. F (21 deg. C) at end of
work day.

3) 25deg. F (4 deg. C) to 20 deg. F ( 7 deg. C):

a)

b)

c)
d)

Mortar: Heat mixing water and sand to produce mortar
temperatures between 40 deg. F (4 deg. C) and 120 deg. F (49
deg. C); maintain temperature of mortar on boards above
freezing.

Grout: Heat grout materials to 90 deg. F (32 deg. C) to produce
in place grout temperature of 70 deg. F (21 deg. C) at end of
work day.

Heat both sides of walls under construction using salamanders
or other heat sources.

Use windbreaks or enclosures when wind is in excess of 15
mph.

4) 20 deg. F ( 7 deg. C) and below:

a)

b)

c)
d)

e)

Mortar: Heat mixing water and sand to produce mortar
temperatures between 40 deg. F (4 deg. C) and 120 deg. F (49
deg. C).

Grout: Heat grout materials to 90 deg. F (32 deg. C) to produce
in place grout temperature of 70 deg. F (21 deg. C) at end of
work day.

Masonry Units: Heat masonry units so that they are above 20
deg. F (7 deg. C) at time of laying.

Provide enclosure and auxiliary heat to maintain an air
temperature of at least 40 deg. F (4 deg. C) for 24 hours after
laying units.

Do not heat water for mortar and grout to above 160 deg. F (71
deg. C).

5.  Protect completed masonry and masonry not being worked on in the following
manner. Temperature ranges indicated apply to mean daily air temperatures
except for grouted masonry. For grouted masonry, temperature ranges apply to
anticipated minimum night temperatures.
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a. 40deg. F (4 deg. C)to 32 deg. F (0 deg. C):

1) Protect masonry from rain or snow for at least 24 hours by covering
with weather resistive membrane.

b. 32deg. F (0deg.C)to25deg.F (4deg.C):

1) Completely cover masonry with weather resistive membrane for at
least 24 hours.

c. 25deg.F (4deg.C)to20deg.F (7deg.C):

1) Completely cover masonry with weather resistive insulating blankets
or similar protection for at least 24 hours, 48 hours for grouted
masonry.

d. 20deg. F(7deg.C)and below:

1) Except as otherwise indicated, maintain masonry temperature above
32 deg. F (0 deg. C) for 24 hours using enclosures and
supplementary heat, electric heating blankets, infrared lamps or
other methods proven to be satisfactory. For grouted masonry
maintain heated enclosure to 40 deg. F (4 deg. C) for 48 hours.

F. Hot-Weather Requirements: Comply with hot-weather construction requirements
contained in ACI 530.1/ASCE 6/TMS 602.

G. CONSTRUCTION WASTE MANAGEMENT

1.  Construction waste shall be managed in accordance with provisions of Section
017419 "Construction Waste Management and Disposal". Documentation shall
be submitted to satisfy the requirements of that Section.

PART 2 - PRODUCTS

21 MASONRY UNITS, GENERAL

A. Defective Units: Referenced masonry unit standards may allow a certain percentage of
units to contain chips, cracks, or other defects exceeding limits stated in the standard.
Do not use units where such defects will be exposed in the completed Work.

B. Fire-Resistance Ratings: Where indicated, provide units that comply with requirements
for fire-resistance ratings indicated as determined by testing according to ASTM E 119,
by equivalent masonry thickness, or by other means, as acceptable to authorities
having jurisdiction.
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2.2 CONCRETE MASONRY UNITS

A. Regional Materials: CMUs shall be manufactured within 500 miles (800 km) of Project
site from aggregates[ and cement] that have been extracted, harvested, or recovered,
as well as manufactured, within 500 miles (800 km) of Project site.

B. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching
exposed faces of adjacent units unless otherwise indicated.

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints,
headers, bonding, and other special conditions.
2.  Provide [square-edged] [bullnose] units for outside corners unless otherwise
indicated.
C. Integral Water Repellent: Provide units made with integral water repellent [for

exposed units] [and] [where indicated].

1.

Integral Water Repellent: Liquid polymeric, integral water-repellent admixture that
does not reduce flexural bond strength. Units made with integral water repellent,
when tested according to ASTM E 514 as a wall assembly made with mortar
containing integral water-repellent manufacturer's mortar additive, with test
period extended to 24 hours, shall show no visible water or leaks on the back of
test specimen.

a. Products: Subject to compliance with requirements, provide products by
one of the following:

1) ACM Chemistries; RainBloc.

2) BASF Aktiengesellschaft; Rheopel Plus.

3) Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block.
4) <Insert manufacturer>

5) or approved equal.

D. CMUs: ASTM C 90.

1.

Unit Compressive Strength: Provide units with minimum average net-area
compressive strength of [2150 psi (14.8 MPa)] [2800 psi (19.3 MPa)] [3050 psi
(21.0 MPa)] <Insert value>.

Density Classification: [Lightweight] [Medium weight] [Normal weight][ unless
otherwise indicated].

Size (Width): Manufactured to dimensions 3/8 inch less than nominal
dimensions.

Size (Width): Manufactured to the following dimensions:

100 mm nominal; [90] [92] mm actual.

150 mm nominal; [140] [143] mm actual.
200 mm nominal; [190] [194] mm actual.
250 mm nominal; [240] [244] mm actual.
300 mm nominal; [290] [295] mm actual.
400 mm nominal; [390] [396] mm actual.

~PoooTp
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5.

6.

Exposed Faces: Provide color and texture matching the range represented by
DEN Project Manager's sample.

Faces to Receive Plaster: Where units are indicated to receive a direct
application of plaster, provide textured-face units made with gap-graded
aggregates.

E. Concrete Building Brick: ASTM C 55.

1.

Unit Compressive Strength: Provide units with minimum average net-area
compressive strength of [2800 psi (19.31 MPa)] [3050 psi (21.03 MPa)] [3750 psi
(25.86 MPa)] [4050 psi (27.92 MPa)] <Insert value>.

Density Classification: [Lightweight] [Medium weight] [Normal weight].

Size (Actual Dimensions): 3-5/8 inches (92 mm) wide by [2-1/4 inches (57 mm)]
[2-3/4 inches (70 mm)] [3-5/8 inches (92 mm)] high by 7-5/8 inches (194 mm) long.
Size (Actual Dimensions): 90 mm wide by [57] [70] [90] mm high by 190 mm
long.

F. Decorative CMU's: ASTM C 90.

1.

Products: Subject to compliance with requirements, provide one of the following:

a. <Insert, in separate subparagraphs, manufacturer's name; product
name or designation>.
b. orapproved equal.

Unit Compressive Strength: Provide units with minimum average net-area
compressive strength of [2150 psi (14.8 MPa)] [2800 psi (19.3 MPa)] [3050 psi
(21.0 MPa)] <Insert value>.

Density Classification: [Lightweight] [Medium weight] [Normal weight].
Size (Width): Manufactured to dimensions specified in "CMUs" Paragraph.
Pattern and Texture:

a. Standard pattern, ground-face finish.[ Match DEN Project Manager's
samples.]

b.  Standard pattern, split-face finish.[ Match DEN Project Manager's
samples.]

c.  Standard pattern, split-ribbed finish.[ Match DEN Project Manager's
samples.]

d.  Scored vertically so units laid in running bond appear as square units laid in
stacked bond, standard finish.[ Match DEN Project Manager's samples.]

e.  Triple scored vertically so units laid in running bond appear as vertical units
laid in stacked bond (soldier courses), standard finish.[ Match DEN Project
Manager's samples.]

Colors: [As indicated by manufacturer's designations] [Match DEN Project
Manager's samples] [As selected by DEN Project Manager from
manufacturer's full range].

Special Aggregate: Provide units made with aggregate matching aggregate in
DEN Project Manager's sample.
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G. Pre-faced CMUs: Lightweight [hollow] [solid] concrete units complying with ASTM C
90, with manufacturer's standard smooth resinous facing complying with ASTM C 744.

1.

Products: Subject to compliance with requirements, provide products by one of

the following:

a. <Insert, in separate subparagraphs, manufacturer's name; product
name or designation>.
b. orapproved equal.

Unit Compressive Strength: Provide units with minimum average net-area
compressive strength of [2150 psi (14.8 MPa)] [2800 psi (19.3 MPa)] [3050 psi
(21.0 MPa)] <Insert value>.

Size: Manufactured to dimensions specified in "CMUs" Paragraph but with
pre-faced surfaces having 1/16-inch- (1.5-mm-) wide returns of facing to create
1/4-inch- (6.5-mm-) wide mortar joints with modular coursing.

Colors and Patterns: [As indicated by manufacturer's designations] [Match
DEN Project Manager's samples] [As selected by DEN Project Manager from
manufacturer's full range].

H. Concrete Facing Brick: ASTM C 1634.

1.

wn

Unit Compressive Strength: Provide units with minimum average net-area
compressive strength of [3750 psi (25.86 MPa)] [4050 psi (27.92 MPa)] <Insert

value>.

Density Classification: [Lightweight] [Medium weight] [Normal weight].

Size (Actual Dimensions): 3-5/8 inches (92 mm) wide by [2-1/4 inches (57 mm)]
[2-3/4 inches (70 mm)] [3-5/8 inches (92 mm)] high by [7-5/8 inches (194 mm)]
[11-5/8 inches (295 mm)] [15-5/8 inches (397 mm)] long.

Size (Actual Dimensions): 90 mm wide by [57] [70] [90] mm high by [190] [290]
[390] mm long.

Texture: [Split-face finish] [Ground-face finish] <Insert description>.

a. Match DEN Project Manager's samples.

Colors: [As indicated by manufacturer's designations] [Match DEN Project
Manager's samples] [As selected by DEN Project Manager from
manufacturer's full range].

Special Aggregate: Provide units made with aggregate matching aggregate in
DEN Project Manager's sample.

2.3 [CONCRETE] [AND] [MASONRY] LINTELS

A. General: Provide one of the following:

B. Concrete Lintels: ASTM C 1623, matching CMUs in color, texture, and density
classification; and with reinforcing bars indicated.[ Provide lintels with net-area
compressive strength not less than CMUs_]
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C. Concrete Lintels: Precast or formed-in-place concrete lintels complying with
requirements in Section 033000 "Cast-in-Place Concrete," and with reinforcing bars
indicated.

D. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam
CMUs with reinforcing bars placed as indicated and filled with coarse grout. Cure
precast lintels before handling and installing. Temporarily support built-in-place lintels
until cured.

2.4 BRICK

A. Regional Materials: Brick shall be manufactured within 500 miles (800 km) of Project
site from materials that have been extracted, harvested, or recovered, as well as
manufactured, within 500 miles (800 km) of Project site.

B. General: Provide shapes indicated and as follows, with exposed surfaces matching
finish and color of exposed faces of adjacent units:

1. For ends of sills and caps and for similar applications that would otherwise
expose unfinished brick surfaces, provide units without cores or frogs and with
exposed surfaces finished.

2. Provide special shapes for applications where stretcher units cannot
accommodate special conditions, including those at corners, movement joints,
bond beams, sashes, and lintels.

3. Provide special shapes for applications requiring brick of size, form, color, and
texture on exposed surfaces that cannot be produced by sawing.

4.  Provide special shapes for applications where shapes produced by sawing would
result in sawed surfaces being exposed to view.

C. Face Brick: Facing brick complying with ASTM C 216][ or hollow brick complying
with ASTM C 652, Class H40V (void areas between 25 and 40 percent of gross
cross-sectional area)].

1. Products: Subject to compliance with requirements, provide products by one of
the following:

a. <Insert, in separate subparagraphs, manufacturer's name; product
name or designation for acceptable face brick>.
b. orapproved equal.

2. Grade: [SW] [MW or SW].

3. Type: [FBX] [FBS] [FBA] [FBX or HBX] [FBS or HBS] [FBA or HBA].

4.  Unit Compressive Strength: Provide units with minimum average net-area
compressive strength of [3350 psi (23.10 MPa)] [4150 psi (28.61 MPa)] [4950 psi
(34.13 MPa)] [6200 psi (42.75 MPa)] [6600 psi (45.51 MPa)] [8250 psi (56.88 MPa)]
<Insert value>.

5. Initial Rate of Absorption: Less than 30 g/30 sq. in. (30 g/194 sg. cm) per minute
when tested per ASTM C 67.
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6. Efflorescence: Provide brick that has been tested according to ASTM C 67 and is
rated "not effloresced."”

7. Surface Coating: Brick with colors or textures produced by application of coatings
shall withstand 50 cycles of freezing and thawing per ASTM C 67 with no
observable difference in the applied finish when viewed from 10 feet (3 m)[ or
shall have a history of successful use in Project's areal].

8.  Size (Actual Dimensions): [3-1/2 inches (89 mm) wide by 2-1/4 inches (57 mm)
high by 7-1/2 inches (190 mm) long] [or] [3-5/8 inches (92 mm) wide by 2-1/4
inches (57 mm) high by 7-5/8 inches (194 mm) long].

9. Size (Actual Dimensions): [3-1/2 inches (89 mm)] [or] [3-5/8 inches (92 mm)] wide
by 2-1/4 inches (57 mm) high by 8 inches (203 mm) long.

10. Size (Actual Dimensions): [3-1/2 inches (89 mm) wide by 2-1/4 inches (57 mm)
high by 11-1/2 inches (292 mm) long] [or] [3-5/8 inches (92 mm) wide by 2-1/4
inches (57 mm) high by 11-5/8 inches (295 mm) long].

11. Size (Actual Dimensions): [2-3/4 inches (70 mm) wide by 2-3/4 inches (70 mm)
high by 8 inches (203 mm) long] [or] [3 inches (76 mm) wide by 2-3/4 inches (70
mm) high by 8 inches (203 mm) long].

12. Size (Actual Dimensions): [2-3/4 inches (70 mm) wide by 2-5/8 inches (67 mm)
high by 9-5/8 inches (244 mm) long] [or] [3 inches (76 mm) wide by 2-3/4 inches
(70 mm) high by 9-5/8 inches (244 mm) long].

13. Size (Actual Dimensions): [3-1/2 inches (89 mm) wide by 2-3/4 inches (70 mm)
high by 7-1/2 inches (190 mm) long] [or] [3-5/8 inches (92 mm) wide by 2-13/16
inches (71 mm) high by 7-5/8 inches (194 mm) long].

14. Size (Actual Dimensions): [3-1/2 inches (89 mm) wide by 2-3/4 inches (70 mm)
high by 8 inches (203 mm) long] [or] [3-5/8 inches (92 mm) wide by 2-13/16
inches (71 mm) high by 8 inches (203 mm) long].

15. Size (Actual Dimensions): 3-5/8 inches (92 mm) wide by 2-5/8 inches (67 mm)
high by 9-5/8 inches (244 mm) long.

16. Size (Actual Dimensions): [3-1/2 inches (89 mm) wide by 2-3/4 inches (70 mm)
high by 11-1/2 inches (292 mm) long] [or] [3-5/8 inches (92 mm) wide by 2-13/16
inches (71 mm) high by 11-5/8 inches (295 mm) long].

17. Size (Actual Dimensions): [2-3/4 inches (70 mm) wide by 3-5/8 inches (92 mm)
high by 11-5/8 inches (295 mm) long] [or] [3 inches (76 mm) wide by 3-5/8
inches (92 mm) high by 11-5/8 inches (295 mm) long].

18. Size (Actual Dimensions): [3-1/2 inches (89 mm) wide by 3-1/2 inches (89 mm)
high by 7-1/2 inches (190 mm) long] [or] [3-5/8 inches (92 mm) wide by 3-5/8
inches (92 mm) high by 7-5/8 inches (194 mm) long].

19. Size (Actual Dimensions): [3-1/2 inches (89 mm) wide by 3-1/2 inches (89 mm)
high by 11-1/2 inches (292 mm) long] [or] [3-5/8 inches (92 mm) wide by 3-5/8
inches (92 mm) high by 11-5/8 inches (295 mm) long].

20. Size (Actual Dimensions): [3-1/2 inches (89 mm) wide by 7-1/2 inches (190 mm)
high by 7-1/2 inches (190 mm) long] [or] [3-5/8 inches (92 mm) wide by 7-5/8
inches (194 mm) high by 7-5/8 inches (194 mm) long].

21. Size (Actual Dimensions): 90 mm wide by [57] [70] [90] [190] mm high by [190]
[290] mm long.

22. Application: Use where brick is exposed unless otherwise indicated.

23. [Where shown to "match existing," Jprovide face brick matching color range,
texture, and size of existing adjacent brickwork.

a. <Insertinformation on existing brick if known>.
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24. Color and Texture: [Medium brown, wire-cut] [Full-range red, sand molded]

[Buff, velour] [Match DEN Project Manager's samples] [As selected by DEN
Project Manager].

D. Building (Common) Brick: ASTM C 62, [Grade SW] [Grade MW or SW] [Grade NW,
MW, or SW].

1.

W

Unit Compressive Strength: Provide units with minimum average net-area
compressive strength of [1700 psi (11.72 MPa)] [2100 psi (14.48 MPa)] [3350 psi
(23.10 MPa)] [4150 psi (28.61 MPa)] [4950 psi (34.13 MPa)] [6200 psi (42.75 MPa)]
[6600 psi (45.51 MPa)] [8250 psi (56.88 MPa)] <Insert value>.

Size: Match size of face brick.

Size (Actual Dimensions): [3-1/2 inches (89 mm) wide by 2-1/4 inches (57 mm)
high by 7-1/2 inches (190 mm) long] [or] [3-5/8 inches (92 mm) wide by 2-1/4
inches (57 mm) high by 7-5/8 inches (194 mm) long].

Size (Actual Dimensions): 90 mm wide by 57 mm high by 190 mm long.
Application: Use where brick is indicated for concealed locations.[ Face brick
complying with requirements for grade, compressive strength, and size
indicated for building brick may be substituted for building brick.]

E. Hollow Brick: ASTM C 652, [Grade SW] [Grade MW or SW], [Class H40V (void
areas between 25 and 40 percent of gross cross-sectional area)] [Class H60V
(void areas between 40 and 60 percent of gross cross-sectional area)], [Type
HBX] [Type HBS] [Type HBA] [Type HBB].

1.

Products: Subject to compliance with requirements, provide products by one of
the following:

a. <lInsert, in separate subparagraphs, manufacturer's name; product
name or designation for acceptable hollow brick>.
b. orapproved equal.

Unit Compressive Strength: Provide units with minimum average net-area
compressive strength of [3350 psi (23.10 MPa)] [4150 psi (28.61 MPa)] [4950 psi
(34.13 MPa)] [6200 psi (42.75 MPa)] [6600 psi (45.51 MPa)] [8250 psi (56.88 MPa)]
<Insert value>.

Efflorescence: Provide brick that has been tested according to ASTM C 67 and is
rated "not effloresced."”

Surface Coating: Brick with colors or textures produced by application of coatings
shall withstand 50 cycles of freezing and thawing per ASTM C 67 with no
observable difference in the applied finish when viewed from 10 feet (3 m)[ or
shall have a history of successful use in Project's area].

Size (Actual Dimensions): [5-1/2 inches (140 mm) wide by 3-1/2 inches (89 mm)
high by 11-1/2 inches (292 mm) long] [or] [5-5/8 inches (143 mm) wide by 3-5/8
inches (92 mm) high by 11-5/8 inches (295 mm) long].

Size (Actual Dimensions): [7-1/2 inches (190 mm) wide by 3-1/2 inches (89 mm)
high by 11-1/2 inches (292 mm) long] [or] [7-5/8 inches (194 mm) wide by 3-5/8
inches (92 mm) high by 11-5/8 inches (295 mm) long].
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7.  Size (Actual Dimensions): [5-1/2 inches (140 mm) wide by 3-1/2 inches (89 mm)
high by 15-1/2 inches (394 mm) long] [or] [5-5/8 inches (143 mm) wide by 3-5/8
inches (92 mm) high by 15-5/8 inches (397 mm) long].

8.  Size (Actual Dimensions): [7-1/2 inches (190 mm) wide by 3-1/2 inches (89 mm)
high by 15-1/2 inches (394 mm) long] [or] [7-5/8 inches (194 mm) wide by 3-5/8
inches (92 mm) high by 15-5/8 inches (397 mm) long].

9.  Size (Actual Dimensions): 4-5/8 inches (117 mm) wide by 2-3/4 inches (70 mm)
high by 9-5/8 inches (244 mm) long.

10. Size (Actual Dimensions): 90 mm wide by [57] [70] [90] [190] mm high by [190]
[290] mm long.

11. Size (Actual Dimensions): [140] [190] mm wide by 90 mm high by 290 mm long.

12. Application: Use where brick is exposed unless otherwise indicated.

13. [Where shown to "match existing," ]Jprovide hollow brick matching color range,
texture, and size of existing adjacent brickwork.

a. <Insertinformation on existing brick if known>.

14. Color and Texture: [Medium brown, wire-cut] [Full-range red, smooth texture]
[Buff, velour] [Match DEN Project Manager's samples] [As selected by DEN
Project Manager].

F. Glazed Face Brick: [Facing brick complying with ASTM C 216, with glaze
complying with ASTM C 126;] [single-fired glazed brick complying with ASTM C
1405, Division Solid;] [hollow brick complying with ASTM C 652, Class H40V
(void areas between 25 and 40 percent of gross cross-sectional area), with glaze
complying with ASTM C 126;] [or] [single-fired glazed brick complying with ASTM
C 1405, Division H40V (void areas between 25 and 40 percent of gross
cross-sectional area)].

1.  Products: Subject to compliance with requirements, provide products by one of
the following:

a. <Insert, in separate subparagraphs, manufacturer's name; product
name or designation for acceptable glazed face brick>.
b. orapproved equal.

ASTM C 216 Grade: [SW] [MW or SW].

ASTM C 216 Type: [FBX] [FBS] [FBA].

ASTM C 652 Grade: [SW] [MW or SW].

ASTM C 652 Type: [HBX] [HBS] [HBA].

ASTM C 1405 Class: [Exterior] [Interior].

ASTM C 1405 Grade: [S (Select)] [SS (Select Sized)].

Size (Actual Dimensions): [3-1/2 inches (89 mm) wide by 2-1/4 inches (57 mm)

high by 7-1/2 inches (190 mm) long] [or] [3-5/8 inches (92 mm) wide by 2-1/4

inches (57 mm) high by7-5/8 inches (194 mm) long].

9.  Size (Actual Dimensions): [3-1/2 inches (89 mm)] [or] [3-5/8 inches (92 mm)] wide
by 2-1/4 inches (57 mm) high by 8 inches (203 mm) long.

10. Size (Actual Dimensions): [3-1/2 inches (89 mm) wide by 2-3/4 inches (70 mm)

high by 7-1/2 inches (190 mm) long] [or] [3-5/8 inches (92 mm) wide by 2-13/16

inches (71 mm) high by 7-5/8 inches (194 mm) long].

ONoOOh~WN
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11.

12.

13.

14.

15.

16.

17.

18.

Size (Actual Dimensions): [3-1/2 inches (89 mm) wide by 2-3/4 inches (70 mm)
high by 8 inches (203 mm) long] [or] [3-5/8 inches (92 mm) wide by 2-13/16
inches (71 mm) high by 8 inches (203 mm) long].

Size (Actual Dimensions): [3-1/2 inches (89 mm) wide by 2-3/4 inches (70 mm)
high by 11-1/2 inches (292 mm) long] [or] [3-5/8 inches (92 mm) wide by 2-13/16
inches (71 mm) high by 11-5/8 inches (295 mm) long].

Size (Actual Dimensions): [3-1/2 inches (89 mm) wide by 7-1/2 inches (190 mm)
high by 7-1/2 inches (190 mm) long] [or] [3-5/8 inches (92 mm) wide by 7-5/8
inches (194 mm) high by 7-5/8 inches (194 mm) long].

Size (Actual Dimensions): 90 mm wide by [57] [70] [90] [190] mm high by [190]
[290] mm long.

Provide Type I (single-faced units) where only one finished face is exposed when
units are installed, and Type Il (double-faced units) where two opposite finished
faces are exposed when units are installed.

Application: Use where [brick is exposed unless otherwise indicated]
[indicated].

Colors: [As indicated by manufacturer's desighations] [Match DEN Project
Manager's samples] [As selected by DEN Project Manager from
manufacturer's full range].

[Where shown to "match existing," ]provide glazed brick matching color range,
texture, and size of existing adjacent brickwork.

a. <Insertinformation on existing brick if known>.

G. Glazed Hollow Brick: [Hollow brick complying with ASTM C 652, with glaze
complying with ASTM C 126] [or] [single-fired glazed brick complying with ASTM
C 1405].

1.

Products: Subject to compliance with requirements, provide products by one of
the following:

a. <lInsert, in separate subparagraphs, manufacturer's name; product
name or designation for acceptable glazed hollow brick>.
b. orapproved equal.

2.  ASTM C 652 Grade: [SW] [MW or SW].

3. ASTM C 652 Type: [HBX] [HBS] [HBA].

4. ASTM C 652 Class: [H40V (void areas between 25 and 40 percent of gross
cross-sectional area)] [H60V (void areas between 40 and 60 percent of
gross cross-sectional area)].

5. ASTM C 1405 Class: [Exterior] [Interior].

6. ASTM C 1405 Grade: [S (Select)] [SS (Select Sized)].

7. ASTM C 1405 Division: [H40V (void areas between 25 and 40 percent of
gross cross-sectional area)] [H60V (void areas between 40 and 60 percent
of gross cross-sectional area)].

8.  Size (Actual Dimensions): 5-5/8 inches (143 mm) wide by 3-5/8 inches (92 mm)
high by 11-5/8 inches (295 mm) long.

9. Size (Actual Dimensions): 7-5/8 inches (194 mm) wide by 3-5/8 inches (92 mm)
high by 11-5/8 inches (295 mm) long.

10. Size (Actual Dimensions): [140] [190] mm wide by 90 mm high by 290 mm long.
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11.

12.

13.

14.

Provide Type | (single-faced units) where only one finished face is exposed when
units are installed, and Type Il (double-faced units) where two opposite finished
faces are exposed when units are installed.

Application: Use where [brick is exposed unless otherwise indicated]
[indicated].

Colors: [As indicated by manufacturer's designations] [Match DEN Project
Manager's samples] [As selected by DEN Project Manager from
manufacturer's full range].

[Where shown to "match existing," ]provide glazed brick matching color range,
texture, and size of existing adjacent brickwork.

a. <Insertinformation on existing brick if known>.

2.5 STRUCTURAL-CLAY FACING TILE
A. General:

1.  Provide solid, multicored, or hollow units, with shape and direction of cores
optional unless otherwise indicated.

2.  Where reinforced masonry is indicated, provide multicored units designed for use
in reinforced, grouted masonry; either with vertical cores and with webs notched
to receive horizontal reinforcement, or with horizontal cores and with holes in bed
shells for placement of grout and to receive vertical reinforcement.

3.  Where indicated for exterior applications, provide units recommended by
manufacturer for exterior use in Project's location.

4. Provide special shapes where required for corners, jambs, coved bases, sills,
and other special conditions indicated, including applications that cannot be
produced by sawing standard units.

a. Provide [bullnose] [square-edged] units for outside corners unless
otherwise indicated.

b.  Provide coved internal corners.

c. Provide recessed, coved base units.

5. Where direct application of plaster is indicated or where bonded to backup
masonry, provide units with rough, combed, or scored faces.

B. Glazed Structural-Clay Facing Tile: ASTM C 126, [Grade S (select)] [Grade SS

(select sized or ground edge)].

1. Products: Subject to compliance with requirements, provide products by one of
the following:

a. <Insert, in separate subparagraphs, manufacturer's name; product
name or designation>.
b. orapproved equal.

2.  Sizes: 6T Series with actual face dimensions of 5-1/6 inches (128.6 mm) high by
11-3/4 inches (298.5 mm) long by widths indicated.
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3.  Sizes: 8W Series with actual face dimensions of 7-3/4 inches (196.9 mm) high by
15-3/4 inches (400.1 mm) long by widths indicated.

4.  Width: Manufactured to dimensions 1/4 inch (6.4 mm) less than nominal
dimensions.

5.  Provide Type | (single-faced units) where only one finished face is exposed when
units are installed, and Type Il (double-faced units) where two opposite finished
faces are exposed when units are installed.

6.  Provide special units glazed on ends and tops, as well as faces for corners,
jambs, sills, pilasters, columns, and other applications indicated, where glazed
units are exposed on other surfaces and faces.

7. Colors and Patterns: [As indicated by manufacturer's designations] [Match
DEN Project Manager's samples] [As selected by DEN Project Manager
from manufacturer's full range].

C. Unglazed Structural-Clay Facing Tile: ASTM C 212, [Type FTX] [Type FTS],
[Standard] [Special-Duty] class.

1.  Products: Subject to compliance with requirements, provide products by one of
the following:

a. <Insert, in separate subparagraphs, manufacturer's name; product
name or designation>.
b. orapproved equal.

2. Number of Faces: Single faced[ where only one finished face is exposed
when units are installed. Double faced where both finished faces are
exposed when units are installed].

3.  Size: [As indicated] [Match existing] <Insert size>.

2.6 STONE TRIM UNITS

A. Granite: ASTM C 615.

1. Description: [Fine] [Medium]-grained, [white] [pink] [gray] [black] stone.[
Uniform pattern, without veining].

B. Limestone: ASTM C 568, [Classification | Low] [Classification || Medium]
[Classification Il High] Density.

1. Variety and Sources: Indiana oolitic limestone quarried in Lawrence, Monroe, or
Owen Counties, Indiana.

a. Grade and Color: [Select, buff] [Select, gray] [Standard, buff] [Standard,
gray] [Rustic, buff] [Rustic, gray] [Variegated], according to grade and
color classification established by ILI.

C. Marble: ASTM C 503, [Classification | Calcite] [Classification Il Dolomite].

1.  Description: Uniform, fine- to medium-grained, white stone with only slight
veining.
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D.

2.7

Quartz-Based Stone: ASTM C 616, [Classification | Sandstone] [Classification I
Quartzitic Sandstone] [lll Quartzite].

Varieties and Sources: Subject to compliance with requirements, provide[ one of] the
following:

1. <lInsert, in separate subparagraphs, names of varieties and producers,
distributors, or importers>.
2. or approved equal.

Finish: [Polished] [Honed] [Smooth] [Machine tooled, 4 bats per 1 inch (25 mm)]
[Machine tooled, 6 bats per 1 inch (25 mm)] [Machine tooled, 8 bats per 1 inch (25
mm)] [Chat sawed] [Split face] [Rock face (pitched face)] <Insert finish>.

1.  Finish for [Tops of Sills] [Jamb Returns] [and] [Soffits of Lintels]: [Sand
rubbed] [Split face] <Insert finish>.

Provide stone units accurately shaped, with exposed faces dressed true, and with
beds and joints at right angles to faces.

1. Forlimestone, comply with recommendations in ILI's "Indiana Limestone
Handbook."

2. For marble, comply with recommendations in MIA's "Dimensional Stone--Design
Manual VI."

MORTAR AND GROUT MATERIALS

Regional Materials: Aggregate for mortar and grout[, cement, and lime] shall be
extracted, harvested, or recovered, as well as manufactured, within 500 miles (800 km)
of Project site.

Portland Cement: ASTM C 150, Type | or I, except Type Ill may be used for
cold-weather construction. Provide natural color or white cement as required to
produce mortar color indicated.

Hydrated Lime: ASTM C 207, Type S.

Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime
containing no other ingredients.

Masonry Cement: ASTM C 91.

1.  Products: Subject to compliance with requirements, provide products by one of
the following:

a. Capital Materials Corporation; Flamingo Color Masonry Cement.

b. Cemex S.A.B.de C.V.; [Brikset Type N] [Citadel Type S] [Dixie Type S]
[Kosmortar Type N] [Richmortar] [Victor Plastic Cement].

c. Essroc, Italcementi Group; [Brixment] [or] [Velvet].
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d. Holcim (US) Inc.; [Mortamix Masonry Cement] [Rainbow Mortamix
Custom Buff Masonry Cement] [White Mortamix Masonry Cement].

e. Lafarge North America Inc.; [Magnolia Masonry Cement] [Lafarge
Masonry Cement] [Trinity White Masonry Cement].

f. Lehigh Cement Company; [Lehigh Masonry Cement] [Lehigh White
Masonry Cement].

g. National Cement Company, Inc.; Coosa Masonry Cement.

h.  or approved equal.

F. Mortar Cement: ASTM C 1329.
1. Products: Subject to compliance with requirements, provide products by one of
the following:
a. Lafarge North America Inc.; [Lafarge Mortar Cement] [or] [Magnolia
Superbond Mortar Cement].
b. orapproved equal.

G. Mortar Pigments: Natural and synthetic iron oxides and chromium oxides,
compounded for use in mortar mixes and complying with ASTM C 979. Use only
pigments with a record of satisfactory performance in masonry mortar.

1.  Products: Subject to compliance with requirements, provide products by one of
the following:
a. Davis Colors; True Tone Mortar Colors.
b. Lanxess Corporation; Bayferrox Iron Oxide Pigments.
C. Solomon Colors, Inc.; SGS Mortar Colors.
d. <Insert manufacturer>
e. orapproved equal.

H. Colored Cement Product: Packaged blend made from [portland cement and
hydrated lime] [masonry cement] and mortar pigments, all complying with specified
requirements, and containing no other ingredients.

1.  Products: Subject to compliance with requirements, provide products by one of
the following:
a. Colored Portland Cement-Lime Mix:
1) Capital Materials Corporation; Riverton Portland Cement Lime
Custom Color.
2) Holcim (US) Inc.; Rainbow Mortamix Custom Color Cement/Lime.
3) Lafarge North America Inc.; Eaglebond Portland & Lime.
4) Lehigh Cement Company; Lehigh Custom Color Portland/Lime
Cement.
5) <Insert manufacturer>
6) or approved equal.
b. Colored Masonry Cement:
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1) Capital Materials Corporation; Flamingo Color Masonry Cement.

2) Cemex S.A.B. de C.V.; Richcolor Masonry Cement.

3) Essroc, Italcementi Group; Brixment-in-Color.

4) Holcim (US) Inc.; Rainbow Mortamix Custom Color Masonry Cement.

5) Lafarge North America Inc.; U.S. Cement Custom Color Masonry
Cement.

6) Lehigh Cement Company; Lehigh Custom Color Masonry Cement.

7) National Cement Company, Inc.; Coosa Masonry Cement.

8) <Insert manufacturer>

9) or approved equal.

2.  Formulate blend as required to produce color indicated or, if not indicated, as
selected from manufacturer's standard colors.

3.  Pigments shall not exceed 10 percent of portland cement by weight.

4.  Pigments shall not exceed 5 percent of [masonry cement] [or] [mortar cement]
by weight.

Aggregate for Mortar: ASTM C 144.

1. For mortar that is exposed to view, use washed aggregate consisting of natural
sand or crushed stone.

2. Forjoints less than 1/4 inch (6 mm) thick, use aggregate graded with 100 percent
passing the No. 16 (1.18-mm) sieve.

3.  White-Mortar Aggregates: Natural white sand or crushed white stone.

4.  Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to
produce required mortar color.

Aggregate for Grout: ASTM C 404.

Epoxy Pointing Mortar: ASTM C 395, epoxy-resin-based material formulated for use as
pointing mortar for structural-clay tile facing units (and approved for such use by
manufacturer of units); in color indicated or, if not otherwise indicated, as selected by
DEN Project Manager from manufacturer's colors.

Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture
complying with ASTM C 494/C 494M, Type C, and recommended by manufacturer for
use in masonry mortar of composition indicated.

1.  Products: Subject to compliance with requirements, provide products by one of
the following:

Euclid Chemical Company (The); Accelguard 80.

Grace Construction Products, W. R. Grace & Co. - Conn.; Morset.
Sonneborn Products, BASF Aktiengesellschaft; Trimix-NCA.
<Insert manufacturer>

or approved equal.

®ooow

Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use
with CMUs containing integral water repellent by same manufacturer.
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1.

Products: Subject to compliance with requirements, provide products by one of
the following:

a. ACM Chemistries; RainBloc for Mortar.

b. BASF Aktiengesellschaft; Rheopel Mortar Admixture.

c.  Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block Mortar
Admixture.

d. <Insert manufacturer>

e. orapproved equal.

N. Water: Potable.
2.8 REINFORCEMENT
A. Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996 M,
Grade 60 (Grade 420).
B. Masonry Joint Reinforcement, General: ASTM A 951/A 951 M.

1. Interior Walls: Hot-dip galvanized, carbon steel.

2.  Exterior Walls: Hot-dip galvanized, carbon steel.

3. Wire Size for Side Rods: [0.187-inch (4.76-mm)] diameter.

4.  Wire Size for Cross Rods: [0.187-inch (4.76-mm)] diameter.

5.  Wire Size for Veneer Ties: [0.187-inch (4.76-mm)] diameter.

6. Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches (407 mm)
o0.C.

7.  Provide in lengths of not less than 10 feet (3 m)[, with prefabricated corner and
tee units].

C. Masonry Joint Reinforcement for Single-Wythe Masonry: Ladder type with single pair
of side rods.
D. Masonry Joint Reinforcement for Multiwythe Masonry:

1. Ladder type with 1 side rod at each face shell of hollow masonry units more than
4 inches (100 mm) wide, plus [1 side rod] [2 side rods] at each wythe of masonry
4 inches (100 mm) wide or less.

2. Tab type, ladder design, with 1 side rod at each face shell of backing wythe and
with rectangular tabs sized to extend at least halfway through facing wythe but
with at least 5/8-inch (16-mm) cover on outside face.

3. Adjustable (two-piece) type, ladder design, with one side rod at each face shell of
backing wythe and with separate adjustable ties with pintle-and-eye connections
having a maximum adjustment of 1-1/4 inches (32 mm). Size ties to extend at
least halfway through facing wythe but with at least 5/8-inch (16-mm) cover on
outside face.[ Ties have hooks or clips to engage a continuous horizontal
wire in the facing wythe.]

E. Masonry Joint Reinforcement for Veneers Anchored with Seismic Masonry-Veneer

Anchors: Single 0.187-inch- (4.76-mm-) diameter, hot-dip galvanized, carbon -steel
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continuous wire.

2.9 TIES AND ANCHORS

A. Materials: Provide ties and anchors specified in this article that are made from
materials that comply with the following unless otherwise indicated.

1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M; with ASTM A 153/A
153M, Class B-2 coating.

2.  Steel Sheet, Galvanized after Fabrication: ASTM A 1008/A 1008M, Commercial
Steel, with ASTM A 153/A 153M, Class B coating.

3. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

B. Wire Ties, General: Unless otherwise indicated, size wire ties to extend at least
halfway through veneer but with at least 5/8-inch (16-mm) cover on outside face. Outer
ends of wires are bent 90 degrees and extend 2 inches (50 mm) parallel to face of
veneer.

C. Individual Wire Ties: Rectangular units with closed ends and not less than 4 inches
(100 mm) wide.

1. Z-shaped ties with ends bent 90 degrees to provide hooks not less than 2 inches
(50 mm) long may be used for masonry constructed from solid units.

2. Where wythes [do not align] [are of different materials], use adjustable ties
with pintle-and-eye connections having a maximum adjustment of 1-1/4 inches
(32 mm).

3. Wire: Fabricate from [3/16-inch- (4.76-mm-)] [1/4-inch- (6.35-mm-)] diameter,
[hot-dip galvanized steel] wire.

D. Adjustable Anchors for Connecting to Structural Steel Framing: Provide anchors that
allow vertical or horizontal adjustment but resist tension and compression forces
perpendicular to plane of wall.

1.  Anchor Section for Welding to Steel Frame: Crimped 1/4-inch- (6.35-mm-)
diameter, [hot-dip galvanized steel] wire.

2.  Tie Section: Triangular-shaped wire tie, sized to extend within 1 inch (25 mm) of
masonry face, made from [0.187-inch- (4.76-mm-)] [0.25-inch- (6.35-mm-)]
diameter, [hot-dip galvanized steel] wire.

E. Adjustable Anchors for Connecting to Concrete: Provide anchors that allow vertical or
horizontal adjustment but resist tension and compression forces perpendicular to plane
of wall.

1. Connector Section: Dovetail tabs for inserting into dovetail slots in concrete and
attached to tie section; formed from [0.105-inch- (2.66-mm-) thick, steel sheet,
galvanized after fabrication]

a. [0.108-inch- (2.74-mm-)] thick, galvanized sheet may be used at interior
walls unless otherwise indicated.
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2.  Tie Section: Triangular-shaped wire tie, sized to extend within 1 inch (25 mm) of
masonry face, made from [0.187-inch- (4.76-mm-)] diameter, hot-dip galvanized
steel wire.

F. Partition Top anchors: 0.105-inch- (2.66-mm-) thick metal plate with 3/8-inch- (9.5-mm-)
diameter metal rod 6 inches (152 mm) long welded to plate and with closed-end plastic
tube fitted over rod that allows rod to move in and out of tube. Fabricate from steel,
hot-dip galvanized after fabrication.

G. Rigid Anchors: Fabricate from steel bars [1-1/2 inches (38 mm) wide by 1/4 inch (6.35
mm) thick by 24 inches (610 mm) long, with ends turned up 2 inches (51 mm) or with
cross pins unless otherwise indicated] [bent to configuration indicated].

1.  Corrosion Protection: Hot-dip galvanized to comply with ASTM A 153/A 153M.
H. Adjustable Masonry-Veneer Anchors:

1. General: Provide anchors that allow vertical adjustment but resist tension and
compression forces perpendicular to plane of wall, for attachment over sheathing
to wood or metal studs, and as follows:

a.  Structural Performance Characteristics: Capable of withstanding a 100-Ibf
(445-N) load in both tension and compression without deforming or
developing play in excess of 0.05 inch (1.3 mm).

2.  Contractor's Option: Unless otherwise indicated, provide any of the following
types of anchors:

3.  Screw-Attached, Masonry-Veneer Anchors: Units consisting of a wire tie and a
metal anchor section.

a. Products: Subject to compliance with requirements, provide products by
one of the following:

1) Dayton Superior Corporation, Dur-O-Wal Division; [D/A 213] [or]
[D/A 210 with D/A 700-708].

2) Heckmann Building Products Inc.; [315-D with 316] [or] [Pos-I-Tie].

3) Hohmann & Barnard, Inc.; [DW-10] [DW-10HS] [or] [DW-10-X].

4) Wire-Bond; [1004, Type lll] [RJ-711] [or] [SureTie].

5) or approved equal.

b.  Anchor Section: Rib-stiffened, sheet metal plate with screw holes top and
bottom, 2-3/4 inches (70 mm) wide by 3 inches (76 mm) high; with projecting
tabs having slotted holes for inserting vertical legs of wire tie specially
formed to fit anchor section.

Cc.  Anchor Section: Sheet metal plate, 1-1/4 inches (32 mm) wide by [6 inches
(152 mm)] [9 inches (229 mm)] long, with screw holes top and bottom and
with raised rib-stiffened strap, 5/8 inch (16 mm) wide by [3-5/8 inches (92
mm)] [5-1/2 inches (140 mm)] long, stamped into center to provide a slot
between strap and plate for inserting wire tie.
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Anchor Section: Gasketed sheet metal plate, 1-1/4 inches (32 mm) wide by
6 inches (152 mm) long, with screw holes top and bottom; top and bottom
ends bent to form pronged legs of length to match thickness of insulation or
sheathing; and raised rib-stiffened strap, 5/8 inch (16 mm) wide by 6 inches
(152 mm) long, stamped into center to provide a slot between strap and
plate for inserting wire tie. Provide anchor manufacturer's standard,
self-adhering, modified bituminous gaskets manufactured to fit behind
anchor plate and extend beyond pronged legs.

Anchor Section: Corrosion-resistant, self-drilling, eye-screw designed to
receive wire tie. Eye-screw has spacer that seats directly against framing
and is same thickness as sheathing and has gasketed, washer head that
covers hole in sheathing.

Fabricate sheet metal anchor sections and other sheet metal parts from
[0.105-inch- (2.66-mm-) thick, steel sheet, galvanized after fabrication] .
Wire Ties: Triangular-, rectangular-, or T-shaped wire ties fabricated from
[0.187-inch- (4.76-mm-)] [0.25-inch- (6.35-mm-)] diameter, [hot-dip
galvanized steel] [stainless-steel] wire.

Slip-in, Masonry-Veneer Anchors: Units consisting of a wire tie section and an
anchor section designed to interlock with metal studs and be slipped into place
as sheathing is installed.

a.

Products: Subject to compliance with requirements, provide products by
one of the following:

1) Hohmann & Barnard, Inc.; AA308.
2) <Insert manufacturer>
3) or approved equal.

Wire-Type Anchor: Bent wire anchor section with an eye to receive the wire
tie. Wire tie has a vertical leg that slips into the eye of anchor section and
allows vertical adjustment. Both sections are made from 3/16-inch
(4.76-mm), hot-dip galvanized wire.

Seismic Masonry-Veneer Anchors: Units consisting of a metal anchor section
and a connector section designed to engage a continuous wire embedded in the
veneer mortar joint.

a.

Products: Subject to compliance with requirements,provide products by one
of the following:

1) Dayton Superior Corporation, Dur-O-Wal Division; D/A 213S.
2) Hohmann & Barnard, Inc.; DW-10-X-Seismiclip.

3) Wire-Bond; RJ-711 with Wire-Bond clip.

4) <Insert manufacturer>

5) or approved equal.

Anchor Section: Rib-stiffened, sheet metal plate with screw holes top and
bottom, 2-3/4 inches (70 mm) wide by 3 inches (76 mm) high; with projecting
tabs having slotted holes for inserting vertical leg of connector section.
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Connector Section: Rib-stiffened, sheet metal bent plate with down-turned
leg designed to fit in anchor section slot and with integral tabs designed to
engage continuous wire. Size connector to extend at least halfway through
veneer but with at least 5/8-inch (16-mm) cover on outside face.

Anchor Section: Rib-stiffened, sheet metal plate with screw holes top and
bottom, 2-3/4 inches (70 mm) wide by 3 inches (76 mm) high; with projecting
tabs having slotted holes for inserting vertical legs of wire tie specially
formed to fit anchor section. Size wire tie to extend at least 1-1/2 inches (38
mm) into veneer but with at least 5/8-inch (16-mm) cover on outside face.
Connector Section: Sheet metal clip welded to wire tie with integral tabs
designed to engage continuous wire.

Anchor Section: Gasketed sheet metal plate, 1-1/4 inches (32 mm) wide by
6 inches (152 mm) long, with screw holes top and bottom; top and bottom
ends bent to form pronged legs to bridge insulation or sheathing and
contact studs; and raised rib-stiffened strap, 5/8 inch (16 mm) wide by 6
inches (152 mm) long, stamped into center to provide a slot between strap
and plate for inserting wire tie. Provide anchor manufacturer's standard,
self-adhering, modified bituminous gaskets manufactured to fit behind
anchor plate and extend beyond pronged legs.

Connector Section: Triangular wire tie and rigid PVC extrusion with snap-in
grooves for inserting continuous wire. Size wire tie to extend at least
halfway through veneer but with at least 5/8-inch (16-mm) cover on outside
face.

Fabricate sheet metal anchor sections and other sheet metal parts from
[0.105-inch- (2.66-mm-) thick, steel sheet, galvanized after fabrication] .
Fabricate wire connector sections from [0.187-inch- (4.76-mm-)] [0.25-inch-
(6.35-mm-)] diameter, hot-dip galvanized, carbon -steel wire.

Polymer-Coated, Steel Drill Screws for Steel Studs: ASTM C 954 except
manufactured with hex washer head and neoprene or EPDM washer, No. 10
(4.83-mm) diameter by length required to penetrate steel stud flange with not less
than three exposed threads, and with organic polymer coating with salt-spray
resistance to red rust of more than 800 hours per ASTM B 117.

a.

Products: Subject to compliance with requirements, provide products by
one of the following:

1) ITW Buildex; Teks Maxiseal with Climaseal finish.

2) Textron Inc., Textron Fastening Systems; Elco Dril-Flex with Stalgard
finish.

3) <Insert manufacturer>

4) or approved equal.

Stainless-Steel Drill Screws for Steel Studs: Proprietary fastener consisting of
carbon-steel drill point and 300 Series stainless-steel shank, complying with
ASTM C 954 except manufactured with hex washer head and neoprene or
EPDM washer, No. 10 (4.83-mm) diameter by length required to penetrate steel
stud flange with not less than three exposed threads.

a.

Products: Subject to compliance with requirements, provide products by
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2.10

2.11

one of the following:

1) Dayton Superior Corporation, Dur-O-Wal Division; Stainless Steel SX
Fastener.

2) ITW Buildex; Scots long life Teks.

3) <Insert manufacturer>

4) or approved equal.

MISCELLANEOUS ANCHORS
Unit Type Inserts in Concrete: Cast-iron or malleable-iron wedge-type inserts.

Dovetail Slots in Concrete: Furnish dovetail slots with filler strips, of slot size indicated,
fabricated from 0.034-inch (0.86-mm), galvanized steel sheet.

Anchor Bolts: [Headed] [or] [L-shaped] steel bolts complying with ASTM A 307, Grade
A (ASTM F 568M, Property Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and,
where indicated, flat washers; hot-dip galvanized to comply with ASTM A 153/A 153M,
Class C; of dimensions indicated.

Postinstalled Anchors: [Torque-controlled expansion anchors] [or] [chemical
anchors].

1. Load Capacity: 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,
conducted by a qualified independent testing agency.

2. Material for Interior Locations: Carbon-steel components zinc plated to comply
with ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5 unless
otherwise indicated.

3. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy
[Group 1 (A1)] [Group 2 (A4)] stainless-steel bolts, ASTM F 593 (ASTM F 738M),
and nuts, ASTM F 594 (ASTM F 836M).

EMBEDDED FLASHING MATERIALS

Metal Flashing: Provide metal flashing complying with [SMACNA's "Architectural
Sheet Metal Manual"] [Section 076200 "Sheet Metal Flashing and Trim"] and as
follows:

1. Stainless Steel: ASTM A 240/A 240M, Type 304, 0.016 inch (0.40 mm) thick.

2. Copper: ASTM B 370, Temper HOO, cold-rolled copper sheet, 16-0z./sq. ft.
(4.9-kg/sg. m) weight or 0.0216 inch (0.55 mm) thick or ASTM B 370, Temper HO1,
high-yield copper sheet, 12-0z./sq. ft. (3.7-kg/sg. m) weight or 0.0162 inch (0.41
mm) thick.

3.  Fabricate continuous flashings in sections 96 inches (2400 mm) long minimum,
but not exceeding 12 feet (3.7 m). Provide splice plates at joints of formed,
smooth metal flashing.
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4.

10.

11.

Fabricate through-wall metal flashing embedded in masonry from [stainless
steel] [copper], with ribs at 3-inch (76-mm) intervals along length of flashing to
provide an integral mortar bond.

a. Products: Subject to compliance with requirements, provide products by
one of the following:

1) Cheney Flashing Company; [Cheney Flashing (Dovetail)] [or]
[Cheney 3-Way Flashing (Sawtooth)].

2) Keystone Flashing Company, Inc.; Keystone 3-Way Interlocking
Thruwall Flashing.

3) Sandell Manufacturing Co., Inc.; Mechanically Keyed Flashing.

4) <Insert manufacturer>

5) or approved equal.

Fabricate through-wall flashing with snaplock receiver on exterior face where
indicated to receive counterflashing.

Fabricate through-wall flashing with drip edge [where] [unless otherwise]
indicated. Fabricate by extending flashing 1/2 inch (13 mm) out from wall, with
outer edge bent down 30 degrees[ and hemmed].

Fabricate through-wall flashing with sealant stop [where] [unless otherwise]
indicated. Fabricate by bending metal back on itself 3/4 inch (19 mm) at exterior
face of wall and down into joint 1/4 inch (6 mm) to form a stop for retaining
sealant backer rod.

Fabricate metal [drip edges] [and] [sealant stops] for ribbed metal flashing from
plain metal flashing of same metal as ribbed flashing and extending at least 3
inches (76 mm) into wall with hemmed inner edge to receive ribbed flashing and
form a hooked seam. Form hem on upper surface of metal so that completed
seam will shed water.

Metal Drip Edge: Fabricate from stainless steel. Extend at least 3 inches (76 mm)
into wall and 1/2 inch (13 mm) out from wall, with outer edge bent down 30
degrees[ and hemmed)].

Metal Sealant Stop: Fabricate from stainless steel. Extend at least 3 inches (76
mm) into wall and out to exterior face of wall. At exterior face of wall, bend metal
back on itself for 3/4 inch (19 mm) and down into joint 1/4 inch (6 mm) to form a
stop for retaining sealant backer rod.

Metal Expansion-Joint Strips: Fabricate from [stainless steel] [copper] to
shapes indicated.

B. Flexible Flashing: Use[ one of] the following unless otherwise indicated:

1.

Copper-Laminated Flashing: [7-0z./sq. ft. (2-kg/sg. m)] copper sheet bonded
between 2 layers of glass-fiber cloth. Use only where flashing is fully concealed
in masonry.

a. Products: Subject to compliance with requirements, provide products by
one of the following:

1) Advanced Building Products Inc.; [Copper Fabric Flashing]
[Copper Sealtite 2000].
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2) Dayton Superior Corporation, Dur-O-Wal Division; Copper Fabric
Thru-Wall Flashing.

3) Hohmann & Barnard, Inc.; H & B C-Fab Flashing.

4) Phoenix Building Products; Type FCC-Fabric Covered Copper.

5) Sandell Manufacturing Co., Inc.; Copper Fabric Flashing.

6) York Manufacturing, Inc.; Multi-Flash 500.

7 <Insert manufacturer>

8) or approved equal.

2.  Asphalt-Coated Copper Flashing: [7-0z./sq. ft. (2-kg/sq. m)] copper sheet coated
with flexible asphalt. Use only where flashing is fully concealed in masonry.

a. Products: Subject to compliance with requirements, provide one of the
following:

1) Advanced Building Products Inc.; Cop-R-Cote.

2) Dayton Superior Corporation, Dur-O-Wal Division; Copper Coated
Thru-Wall Flashing.

3) Hohmann & Barnard, Inc.; H & B C-Coat Flashing.

4) Phoenix Building Products; Type ACC-Asphalt Bituminous Coated.

5) Sandell Manufacturing Co., Inc.; Coated Copper Flashing.

6) <Insert manufacturer>

7) or approved equal.

3.  Rubberized-Asphalt Flashing: Composite flashing product consisting of a pliable,
adhesive rubberized-asphalt compound, bonded to a high-density,
cross-laminated polyethylene film to produce an overall thickness of not less than
[0.040 inch (1.02 mm)].

a. Products: Subject to compliance with requirements, provide products by
one of the following:

1) Advanced Building Products Inc.; Peel-N-Seal.

2) Carlisle Coatings & Waterproofing; CCW-705-TWF Thru-Wall
Flashing.

3) Dayton Superior Corporation, Dur-O-Wal Division; Dur-O-Barrier
Thru-Wall Flashing.

4) Fiberweb, Clark Hammerbeam Corp.; Aquaflash 500.

5) Grace Construction Products, W. R. Grace & Co. - Conn.;
Perm-A-Barrier Wall Flashing.

6) Heckmann Building Products Inc.; No. 82 Rubberized-Asphalt
Thru-Wall Flashing.

7) Hohmann & Barnard, Inc.; Textroflash.

8) W. R. Meadows, Inc.; Air-Shield Thru-Wall Flashing.

9) Polyguard Products, Inc.; [Polyguard 300] [Polyguard 400].

10) Sandell Manufacturing Co., Inc.; Sando-Seal.

11) Williams Products, Inc.; Everlastic MF-40.

12) <Insert manufacturer>

13) or approved equal.
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b.

Accessories: Provide preformed corners, end dams, other special shapes,

and seaming materials produced by flashing manufacturer.

4.  Elastomeric Thermoplastic Flashing: Composite flashing product consisting of a
polyester-reinforced ethylene interpolymer alloy.

a.

Products: Subject to compliance with requirements, provide products by
one of the following:

1) DuPont; Thru-Wall Flashing.

2) Hohmann & Barnard, Inc.; Flex-Flash.

3) Hyload, Inc.; Hyload Cloaked Flashing System.
4) Mortar Net USA, Ltd.; Total Flash.

5) <Insert manufacturer>

6) or approved equal.

Monolithic Sheet: Elastomeric thermoplastic flashing, 0.040 inch (1.0 mm)
thick.

Self-Adhesive Sheet: Elastomeric thermoplastic flashing, 0.025 inch (0.64
mm) thick, with a 0.015-inch- (0.38-mm-) thick coating of adhesive.
Self-Adhesive Sheet with Drip Edge: Elastomeric thermoplastic flashing,
0.025 inch (0.64 mm) thick, with a 0.015-inch- (0.38-mm-) thick coating of
rubberized-asphalt adhesive. Where flashing extends to face of masonry,
rubberized-asphalt coating is held back approximately 1-1/2 inches (38 mm)
from edge.

1) Color: [Gray] [White] [Tan/buff] [Black].

Accessories: Provide preformed corners, end dams, other special shapes,
and seaming materials produced by flashing manufacturer.

5. EPDM Flashing: Sheet flashing product made from ethylene-propylene-diene
terpolymer, complying with ASTM D 4637, 0.040 inch (1.0 mm) thick.

a.

Products: Subject to compliance with requirements, provide products by
one of the following:

1) Carlisle Coatings & Waterproofing; Pre-Kleened EPDM Thru-Wall
Flashing.

2) Firestone Specialty Products; FlashGuard.Heckmann Building
Products Inc.; No. 81 EPDM Thru-Wall Flashing.

3) Hohmann & Barnard, Inc.; Epra-Max EPDM Thru-Wall Flashing.

4) Sandell Manufacturing Co., Inc.; EPDM Flashing.

5) <Insert manufacturer>

6) or approved equal.

C. Application: Unless otherwise indicated, use the following:

1. Where flashing is indicated to receive counterflashing, use metal flashing.
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2. Where flashing is indicated to be turned down at or beyond the wall face, use
metal flashing.

3.  Where flashing is partly exposed and is indicated to terminate at the wall face,
use metal flashing [with a drip edge] [with a sealant stop] [or flexible flashing
with a metal drip edge] [or elastomeric thermoplastic flashing with drip
edge] [or flexible flashing with a metal sealant stop].

4.  Where flashing is fully concealed, use [metal flashing] [or] [flexible flashing].

Single-Wythe CMU Flashing System: System of CMU cell flashing pans and
interlocking CMU web covers made from high-density polyethylene incorporating
chemical stabilizers that prevent UV degradation. Cell flashing pans have integral
weep spouts that are designed to be built into mortar bed joints and weep collected
moisture to the exterior of CMU walls and that extend into the cell to prevent clogging
with mortar.

1.  Products: Subject to compliance with requirements, provide products by one of
the following:

a. Mortar Net USA, Ltd.; Blok-Flash.
b. <Insert manufacturer>
c.  orapproved equal.

Solder and Sealants for Sheet Metal Flashings:[ As specified in Section 076200
"Sheet Metal Flashing and Trim."]

1.  Solder for Stainless Steel: ASTM B 32, Grade Sn60, with acid flux of type
recommended by stainless-steel sheet manufacturer.

2.  Solder for Copper: ASTM B 32, Grade Sn50, 50 percent tin and 50 percent lead.

3.  Elastomeric Sealant: ASTM C 920, chemically curing [urethane] [polysulfide]
[silicone] sealant; of type, grade, class, and use classifications required to seal
joints in sheet metal flashing and trim and remain watertight.

Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard
products or products recommended by flashing manufacturer for bonding flashing
sheets to each other and to substrates.

MISCELLANEOUS MASONRY ACCESSORIES

Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2A1;
compressible up to 35 percent; of width and thickness indicated; formulated from
[neoprene] [urethane] [or] [PVC].

Preformed Control-Joint Gaskets: Made from [styrene-butadiene-rubber compound,
complying with ASTM D 2000, Designation M2AA-805] [or] [PVC, complying with
ASTM D 2287, Type PVC-65406] and designed to fit standard sash block and to
maintain lateral stability in masonry wall; size and configuration as indicated.

Bond-Breaker Strips: Asphalt-saturated, organic roofing felt complying with ASTM D
226, Type | (No. 15 asphalt felt).

ISSUED FOR: CONSULTANT NAME REVISION NO 00

12/2016

042000-33



TECHNICAL SPECIFICATIONS DENVER INTERNATIONAL AIRPORT
04 MASONRY DEN TECH SPECS 2016
042000 CONTRACT NO.00000
UNIT MASONRY

D. Weep/Vent Products: Use[ one of] the following unless otherwise indicated:

1.  Vinyl Weep Hole/Vent: One-piece, offset, T-shaped units made from flexible
PVC, designed to fit into a head joint and consisting of a louvered vertical leg,
flexible wings to seal against ends of masonry units, and a top flap to keep
mortar out of the head joint; in color selected by DEN Project Manager.

a. Products: Subject to compliance with requirements, provide products by
one of the following:

1) Hohmann & Barnard, Inc.; #343 Louvered Weep Hole.
2) Williams Products, Inc.; Williams-Goodco Brick Vent.
3) Wire-Bond; Louvered Weepholes.

4) <Insert manufacturer>

5) or approved equal.

E. Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not
degrade within the wall cavity.

1. Products: Subject to compliance with requirements, provide products by one of
the following:

Advanced Building Products Inc.; [Mortar Break] [Mortar Break II].
Archovations, Inc.; CavClear Masonry Mat.

Dayton Superior Corporation, Dur-O-Wal Division; Polytite MortarStop.
Mortar Net USA, Ltd.; Mortar Net.

<Insert manufacturer>

or approved equal.

~0oooTw

2. Provide one of the following configurations:

a.  Strips, full-depth of cavity and 10 inches (250 mm) high, with dovetalil
shaped notches 7 inches (175 mm) deep that prevent clogging with mortar
droppings.

b.  Strips, not less than [3/4 inch (19 mm)] [1-1/2 inches (38 mm)] thick and 10
inches (250 mm) high, with dimpled surface designed to catch mortar
droppings and prevent weep holes from clogging with mortar.

c.  Sheets or strips full depth of cavity and installed to full height of cavity.

d. Sheets or strips not less than [3/4 inch (19 mm)] [1 inch (25 mm)] <Insert
thickness> thick and installed to full height of cavity with additional strips 4
inches (100 mm) high at weep holes and thick enough to fill entire depth of
cavity and prevent weep holes from clogging with mortar.

F. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning
masonry unit cells and hold reinforcing bars in center of cells. Units are formed from
0.148-inch (3.77-mm) steel wire, hot-dip galvanized after fabrication. Provide units
designed for number of bars indicated.

1.  Products: Subject to compliance with requirements, provide products by one of
the following:
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a. Dayton Superior Corporation, Dur-O-Wal Division; D/A 810, D/A 812 or D/A
817.

Heckmann Building Products Inc.; No. 376 Rebar Positioner.

Hohmann & Barnard, Inc.; #RB or #RB-Twin Rebar Positioner.

Wire-Bond; O-Ring or Double O-Ring Rebar Positioner.

<Insert manufacturer>

or approved equal.

~ooogo

2.13 MASONRY-CELL INSULATION

A. Loose-Granular Fill Insulation: Perlite complying with ASTM C 549, Type Il (surface
treated for water repellency and limited moisture absorption) or Type IV (surface
treated for water repellency and to limit dust generation).

B. Molded-Polystyrene Insulation Units: Rigid, cellular thermal insulation formed by the
expansion of polystyrene-resin beads or granules in a closed mold to comply with
ASTM C 578, Type |. Provide specially shaped units designed for installing in cores of
masonry units.

1. Products: Subject to compliance with requirements, provide products by one of

the following:

a. Concrete Block Insulating Systems; Korfil.
b. Shelter Enterprises Inc.; Omni Core.

c. <Insert manufacturer>

d. orapproved equal.

2.14 CAVITY-WALL INSULATION

A. Extruded-Polystyrene Board Insulation: ASTM C 578, [Type IV] [Type X], closed-cell
product extruded with an integral skin.

B. Extruded-Polystyrene Board Insulation with Increased R-Value: ASTM C 578, Type IV,
but with an aged thermal resistance (R-value) for 1-inch (25-mm) thickness of 5.6 deg F
x h x sqg. ft./Btu at 75 deg F (1.0 K x sg. m/W at 24 deg C) at 5 years; closed-cell product
with a carbon-black filler and extruded with an integral skin.

C. Molded-Polystyrene Board Insulation: ASTM C 578, Type |.

D. Polyisocyanurate Board Insulation: ASTM C 1289, Type | (aluminum-foil-faced), Class
2 (glass-fiber-reinforced).

E. Adhesive: Type recommended by insulation board manufacturer for application
indicated.
2.15 MASONRY CLEANERS

A. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for
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D.

removing mortar/grout stains, efflorescence, and other new construction stains from
new masonry without discoloring or damaging masonry surfaces. Use product
expressly approved for intended use by cleaner manufacturer and manufacturer of
masonry units being cleaned.

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

Diedrich Technologies, Inc.
EaCo Chem, Inc.
ProSoCo, Inc.

<Insert manufacturer>

or approved equal.

®oooTw

Exercise caution when cleaning masonry to protect all other adjacent materials from
damage. Protect all adjacent materials prior to and during all masonry cleaning
operations. Contractor shall replace any damaged materials.

MORTAR AND GROUT MIXES

General: Do not use admixtures, including pigments, air-entraining agents,
accelerators, retarders, water-repellent agents, antifreeze compounds, or other
admixtures, unless otherwise indicated.

Do not use calcium chloride in mortar or grout.

Use [portland cement-lime] mortar unless otherwise indicated.

For exterior masonry, use [portland cement-lime] mortar.

For reinforced masonry, use [portland cement-lime] mortar.

Add cold-weather admixture (if used) at same rate for all mortar that will be
exposed to view, regardless of weather conditions, to ensure that mortar color is
consistent.

S

Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended
mix. Measure quantities by weight to ensure accurate proportions, and thoroughly
blend ingredients before delivering to Project site.

Mortar for Unit Masonry: Comply with ASTM C 270, [Proportion] [Property]
Specification. Provide the following types of mortar for applications stated unless
another type is indicated[ or needed to provide required compressive strength of
masonry].

For masonry below grade or in contact with earth, use [Type S].

For reinforced masonry, use [Type S] [Type N].

For mortar parge coats, use [Type N].

For exterior, above-grade, load-bearing and non-load-bearing walls and parapet
wallls; for interior load-bearing walls; for interior non-load-bearing partitions; and
for other applications where another type is not indicated, use Type N.

el

Pigmented Mortar: Use colored cement product| or select and proportion pigments
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with other ingredients to produce color required. Do not add pigments to
colored cement products].

1. Pigments shall not exceed 10 percent of portland cement by weight.

2.  Mix to match DEN Project Manager's sample.

3. Application: Use pigmented mortar for exposed mortar joints with the following
units:

Decorative CMUs.

Pre-faced CMUs.

Concrete facing brick.

Face brick.

Hollow brick.

Glazed brick.

Glazed structural-clay facing tile.
Stone trim units.

Cast stone trim units.

TT@TmoooT

E. Colored-Aggregate Mortar: Produce required mortar color by using colored aggregates
and natural color or white cement as necessary to produce required mortar color.

1. Mix to match DEN Project Manager's sample.
2. Application: Use colored aggregate mortar for exposed mortar joints with the
following units:

Glazed structural-clay facing tile.
Stone trim units.
Cast stone trim units.

a. Decorative CMUs.

b. Pre-faced CMUSs.

c. Concrete facing brick.
d. Face brick.

e. Hollow brick.

f. Glazed brick.

g.

h.

i

F. Grout for Unit Masonry: Comply with ASTM C 476.

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse)
that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions
of grout spaces and pour height.

2. Proportion grout in accordance with ASTM C 476, [Table 1] [or] [paragraph
4.2.2 for specified 28-day compressive strength indicated, but not less than
2000 psi (14 MPa)].

3. Provide grout with a slump of [8 to 11 inches (203 to 279 mm)] [10 to 11 inches
(254 to 279 mm)] as measured according to ASTM C 143/C 143M.

G. Epoxy Pointing Mortar: Mix epoxy pointing mortar to comply with mortar
manufacturer's written instructions.

1. Application: Use epoxy pointing mortar for exposed mortar joints with the
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following units:

a. Pre-faced CMUs.
b. Glazed brick.
c.  Glazed structural-clay facing tile.

MASONRY SEALER

Apply masonry sealer in strict compliance with manufacturer's recommendations and
under required project and weather conditions.

1. Criteria;

a. Minimal darkening and color change of masonry surfaces.
b. Minimum 10% chemical solids consisting of a siloxane/acrylic emulsion
solution.

2. Products: Subject to compliance with requirements, provide products by one of
the following:

a. Okon W-2
b. <Insert manufacturer>
c. orapproved equal.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine conditions, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of the Work.
1.  For the record, prepare written report, endorsed by Installer, listing conditions

detrimental to performance of work.

2. Verify that foundations are within tolerances specified.
3. Verify that reinforcing dowels are properly placed.

B. Before installation, examine rough-in and built-in construction for piping systems to
verify actual locations of piping connections.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

D. Do not wet concrete masonry units.

E. Cleaning Reinforcing: Before placing, remove loose rust, ice and other coatings from
reinforcing.
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3.2

Thickness: Build cavity and composite walls, floors and other masonry construction to
the full thickness shown. Build single wythe walls (if any) to the actual thickness of the
masonry units, using units of nominal thickness indicated.

Build chases and recesses as shown or required for the work of other trades. Provide
not less than 8" of masonry between chase or recess and jamb of openings, and
between adjacent chases and recesses.

Leave openings for equipment to be installed before completion of masonry work. After
installation of equipment, complete masonry work to match work immediately adjacent
to the opening.

Cut masonry units using motor driven saws to provide clean, sharp, unchipped edges.
Cut units as required to provide continuous pattern and to fit adjoining work. Use full
size units without cutting where possible. Cut masonry as required to allow passage of
utilities, but maintain integrity of masonry and fire rating of wall.

Use dry or wet cutting saws to cut concrete masonry units.

At Split-Faced CMU: Provide color matching non-split face units where indicated and
at light fixtures attached directly to the CMU. Provide special shapes or sizes where
indicated or required to achieve design intent.

INSTALLATION, GENERAL

Thickness: Build cavity and composite walls and other masonry construction to full
thickness shown. Build single-wythe walls to actual widths of masonry units, using
units of widths indicated.

Build chases and recesses to accommodate items specified in this and other Sections.

Leave openings for equipment to be installed before completing masonry. After
installing equipment, complete masonry to match the construction immediately
adjacent to opening.

Use full-size units without cutting if possible. If cutting is required to provide a
continuous pattern or to fit adjoining construction, cut units with motor-driven saws;
provide clean, sharp, unchipped edges. Allow units to dry before laying unless wetting
of units is specified. Install cut units with cut surfaces and, where possible, cut edges
concealed.

Select and arrange units for exposed unit masonry to produce a uniform blend of
colors and textures.

1. Mix units from several pallets or cubes as they are placed.

Matching Existing Masonry: Match coursing, bonding, color, and texture of existing
masonry.
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G. Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq.
in. (30 /194 sqg. cm) per minute when tested per ASTM C 67. Allow units to absorb
water so they are damp but not wet at time of laying.

3.3 TOLERANCES

A. Dimensions and Locations of Elements:

1.

For dimensions in cross section or elevation do not vary by more than plus 1/2
inch (12 mm) or minus 1/4 inch (6 mm).

2.  For location of elements in plan do not vary from that indicated by more than plus
or minus 1/2 inch (12 mm).

3.  For location of elements in elevation do not vary from that indicated by more than
plus or minus 1/4 inch (6 mm) in a story height or 1/2 inch (12 mm) total.

B. Lines and Levels:

1.  For bed joints and top surfaces of bearing walls do not vary from level by more
than 1/4 inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum.

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do
not vary from level by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20
feet (6 mm in 6 m), or 1/2 inch (12 mm) maximum.

3.  For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in
10 feet (6 mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm)
maximum.

4, For conspicuous vertical lines, such as external corners, door jambs, reveals,
and expansion and control joints, do not vary from plumb by more than 1/8 inch
in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2 inch (12 mm)
maximum.

5.  Forlines and surfaces do not vary from straight by more than 1/4 inch in 10 feet
(6 mmin 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum.

6.  For vertical alignment of exposed head joints, do not vary from plumb by more
than 1/4 inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum.

7. For faces of adjacent exposed masonry units, do not vary from flush alignment
by more than 1/16 inch (1.5 mm) except due to warpage of masonry units within
tolerances specified for warpage of units.

C. Joints:

1.  For bed joints, do not vary from thickness indicated by more than plus or minus
1/8 inch (3 mm), with a maximum thickness limited to 1/2 inch (12 mm).

2.  For exposed bed joints, do not vary from bed-joint thickness of adjacent courses
by more than 1/8 inch (3 mm).

3. For head and collar joints, do not vary from thickness indicated by more than plus
3/8 inch (9 mm) or minus 1/4 inch (6 mm).

4.  For exposed head joints, do not vary from thickness indicated by more than plus
or minus 1/8 inch (3 mm).[ Do not vary from adjacent bed-joint and head-joint
thicknesses by more than 1/8 inch (3 mm).]
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5.  For exposed bed joints and head joints of stacked bond, do not vary from a
straight line by more than 1/16 inch (1.5 mm) from one masonry unit to the next.

LAYING MASONRY WALLS

Lay out walls in advance for accurate spacing of surface bond patterns with uniform
joint thicknesses and for accurate location of openings, movement-type joints, returns,
and offsets. Avoid using less-than-half-size units, particularly at corners, jambs, and,
where possible, at other locations.

Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry
in [running bond] [stack bond] [one-third running bond] [Flemish bond] [English
bond] [bond pattern indicated on Drawings]; do not use units with less than nominal
4-inch (100-mm) horizontal face dimensions at corners or jambs.

Lay concealed masonry with all units in a wythe in running bond or bonded by lapping
not less than [2 inches (50 mm)] [4-inches (100-mm)]. Bond and interlock each course
of each wythe at corners. Do not use units with less than nominal 4-inch (100-mm)
horizontal face dimensions at corners or jambs.

Stopping and Resuming Work: Stop work by racking back units in each course from
those in course below; do not tooth. When resuming work, clean masonry surfaces
that are to receive mortar, remove loose masonry units and mortar, and wet brick if
required before laying fresh masonry.

Built-in Work: As construction progresses, build in items specified in this and other
Sections. Fill in solidly with masonry around built-in items.

Fill space between steel frames and masonry solidly with mortar unless otherwise
indicated.

Where built-in items are to be embedded in cores of hollow masonry units, place a
layer of metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or
grout into core.

Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams,
lintels, posts, and similar items unless otherwise indicated.

Build non-load-bearing interior partitions full height of story to underside of solid floor
or roof structure above unless otherwise indicated.

1. Install compressible filler in joint between top of partition and underside of
structure above.

2.  Fasten partition top anchors to structure above and build into top of partition.
Grout cells of CMUs solidly around plastic tubes of anchors and push tubes down
into grout to provide 1/2-inch (13-mm) clearance between end of anchor rod and
end of tube. Space anchors [48 inches (1200 mm)] <Insert spacing> o.c. unless
otherwise indicated.
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3. At fire-rated partitions, treat joint between top of partition and underside of
structure above to comply with Section 078446 "Fire-Resistive Joint Systems."

MORTAR BEDDING AND JOINTING
Lay hollow [brick] [and] [CMUs] as follows:

1.  With face shells fully bedded in mortar and with head joints of depth equal to bed
joints.

2.  With webs fully bedded in mortar in all courses of piers, columns, and pilasters.

3. With webs fully bedded in mortar in grouted masonry, including starting course
on footings.

4.  With entire units, including areas under cells, fully bedded in mortar at starting
course on footings where cells are not grouted.

Lay solid masonry units with completely filled bed and head joints; butter ends with
sufficient mortar to fill head joints and shove into place. Do not deeply furrow bed joints
or slush head joints.

Lay hollow concrete masonry units with full mortar coverage on horizontal and vertical
face shells. Bed webs in mortar in starting course on footings and in all courses of
piers, columns and pilasters, and where adjacent to cells or cavities to be reinforced or
filled with concrete or grout. For starting course on footings where cells are not
grouted, spread out full mortar bed including areas under cells.

Maintain joint widths shown, except for minor variations required to maintain bond
alignment. If not shown, lay walls with 3/8" joints.

Cut joints flush for masonry walls which are to be concealed or to be covered by other
materials, unless otherwise indicated.

Tool exposed joints slightly concave using a jointer larger than joint thickness, unless
otherwise indicated tool unexposed joints concave, where possible.

Remove masonry units disturbed after laying; clean and reset in fresh mortar. Do not
pound corners or jambs to shift adjacent stretcher units which have been set in
position. If adjustments are required, remove units, clean off mortar and reset in fresh
mortar.

Collar Joints: After each course is laid, fill the vertical longitudinal joint between wythes
solidly and with mortar for the following masonry work:

1.  Exterior walls, except cavity walls.

2. Non loadbearing interior walls or partitions where metal ties or horizontal
reinforcing are indicated for structural bonding and nominal thickness of wall or
partition is required to meet code requirements for height to thickness ratio.

Lay structural-clay tile as follows:

1. Lay vertical-cell units with full head joints unless otherwise indicated. Provide bed
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joints with full mortar coverage on face shells and webs.

Lay horizontal-cell units with full bed joints unless otherwise indicated. Keep
drainage channels, if any, free of mortar. Form head joints with sufficient mortar
so excess will be squeezed out as units are placed in position. Butter both sides
of units to be placed, or butter one side of unit already in place and one side of
unit to be placed.

Maintain joint thicknesses indicated except for minor variations required to
maintain bond alignment. If not indicated, lay walls with 1/4- to 3/8-inch- (6- to
10-mm-) thick joints.

Where epoxy-mortar pointed joints are indicated, rake out setting mortar to a
uniform depth of 1/4 inch (6 mm) and point with epoxy mortar to comply with
epoxy-mortar manufacturer's written instructions.

J. Set [stone] [cast-stone] trim units in full bed of mortar with full vertical joints. Fill
dowel, anchor, and similar holes.

1.

2.
3.

Clean soiled surfaces with fiber brush and soap powder and rinse thoroughly with
clear water.

Allow cleaned surfaces to dry before setting.

Wet joint surfaces thoroughly before applying mortar.

K. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than
joint thickness unless otherwise indicated.

1.  For glazed masonry units, use a nonmetallic jointer 3/4 inch (19 mm) or more in
width.
L. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes

(other than paint) unless otherwise indicated.

3.6 COMPOSITE MASONRY

A. Bond wythes of composite masonry together using one of the following methods:

1.

Individual Metal Ties: Provide ties as shown installed in horizontal joints, but not
less than one metal tie for [4.5 sq. ft. (0.42 sq. m)] [2.67 sq. ft. (0.25 sg. m)] [1.77
sq. ft. (0.16 sg. m)] of wall area spaced not to exceed [36 inches (914 mm)] [24
inches (610 mm)] [16 inches (406 mm)] o.c. horizontally and 16 inches (406 mm)
o.c. vertically. Stagger ties in alternate courses. Provide additional ties within 12
inches (305 mm) of openings and space not more than 36 inches (914 mm) apart
around perimeter of openings. At intersecting and abutting walls, provide ties at
no more than 24 inches (610 mm) o.c. vertically.

a. Where bed joints of wythes do not align, use adjustable (two-piece) type

ties.
2.  Masonry Joint Reinforcement: Installed in horizontal mortar joints.
a. Where bed joints of both wythes align, use [ladder-type reinforcement
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extending across both wythes] [tab-type reinforcement].

b.  Where bed joints of wythes do not align, use adjustable (two-piece) type
reinforcement[ with continuous horizontal wire in facing wythe
attached to ties].

3. Header Bonding: Provide masonry unit headers extending not less than 3 inches
(76 mm) into each wythe. Space headers not over [8 inches (203 mm)] [12 inches
(305 mm)] clear horizontally and 16 inches (406 mm) clear vertically.

B. Bond wythes of composite masonry together using bonding system indicated on
Drawings.

C. Collar Joints: Solidly fill collar joints by parging face of first wythe that is laid and
shoving units of other wythe into place.

D. Collar Joints in Clay Tile Masonry: After each course is laid, fill the vertical, longitudinal
joint between wythes solidly with mortar at [exterior walls, except cavity walls] |,
and] [interior walls and partitions].

E. Corners: Provide interlocking masonry unit bond in each wythe and course at corners
unless otherwise indicated.

1.  Provide continuity with masonry joint reinforcement at corners by using
prefabricated L-shaped units as well as masonry bonding.

F. Intersecting and Abutting Walls: Unless vertical expansion or control joints are shown
at juncture, bond walls together as follows:

1. Provide individual metal ties not more than [8 inches (203 mm)] o.c.

2. Provide continuity with masonry joint reinforcement by using prefabricated
T-shaped units.

3. Provide rigid metal anchors not more than [24 inches (610 mm)] o.c. If used with
hollow masonry units, embed ends in mortar-filled cores.

3.7 CAVITY WALLS
A. Bond wythes of cavity walls together using one of the following methods:

1. Individual Metal Ties: Provide ties as shown installed in horizontal joints, but not
less than one metal tie for [4.5 sq. ft. (0.42 sq. m)] [2.67 sq. ft. (0.25 sg. m)] [1.77
sq. ft. (0.16 sq. m)] of wall area spaced not to exceed [36 inches (914 mm)] [24
inches (610 mm)] [16 inches (406 mm)] o.c. horizontally and 16 inches (406 mm)
o.c. vertically. Stagger ties in alternate courses. Provide additional ties within 12
inches (305 mm) of openings and space not more than 36 inches (915 mm) apart
around perimeter of openings. At intersecting and abutting walls, provide ties at
no more than 24 inches (610 mm) o.c. vertically.

a. Where bed joints of wythes do not align, use adjustable (two-piece) type
ties.
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A.

b.  Where one wythe is of clay masonry and the other of concrete masonry,
use adjustable (two-piece) type ties to allow for differential movement
regardless of whether bed joints align.

2.  Masonry Joint Reinforcement: Installed in horizontal mortar joints.

a. Where bed joints of both wythes align, use [ladder-type reinforcement
extending across both wythes] [tab-type reinforcement].

b.  Where bed joints of wythes do not align, use adjustable (two-piece) type
reinforcement[ with continuous horizontal wire in facing wythe
attached to ties].

c.  Where one wythe is of clay masonry and the other of concrete masonry,
use adjustable (two-piece) type reinforcement[ with continuous horizontal
wire in facing wythe attached to ties] to allow for differential movement
regardless of whether bed joints align.

3. Header Bonding: Provide masonry unit headers extending not less than 3 inches
(76 mm) into each wythe. Space headers not over [8 inches (203 mm)] [12 inches
(305 mm)] clear horizontally and 16 inches (406 mm) clear vertically.

4.  Masonry Veneer Anchors: Comply with requirements for anchoring masonry
veneers.

Bond wythes of cavity walls together using bonding system indicated on Drawings.

Keep cavities clean of mortar droppings and other materials during construction. Bevel
beds away from cavity, to minimize mortar protrusions into cavity. Do not attempt to
trowel or remove mortar fins protruding into cavity.

Parge cavity face of backup wythe in a single coat approximately 3/8 inch (10 mm)
thick. Trowel face of parge coat smooth.

Coat cavity face of backup wythe to comply with Section 071113 "Bituminous
Dampproofing.”

Apply air barrier to face of backup wythe to comply with [Section 072713 "Modified
Bituminous Sheet Air Barriers."] [Section 072726 "Fluid-Applied Membrane Air
Barriers."]

Installing Cavity-Wall Insulation: Place small dabs of adhesive, spaced approximately
12 inches (300 mm) o.c. both ways, on inside face of insulation boards, or attach with
plastic fasteners designed for this purpose. Fit courses of insulation between wall ties
and other confining obstructions in cavity, with edges butted tightly both ways. Press
units firmly against inside wythe of masonry or other construction as shown.

1.  Fill cracks and open gaps in insulation with crack sealer compatible with
insulation and masonry.

MASONRY-CELL INSULATION

Pour granular insulation into cavities to fill void spaces. Maintain inspection ports to
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show presence of insulation at extremities of each pour area. Close the ports after
filling has been confirmed. Limit the fall of insulation to 1 story high, but not more than
20 feet (6 m).

Install molded-polystyrene insulation units into masonry unit cells before laying units.

MASONRY JOINT REINFORCEMENT

General: Install entire length of longitudinal side rods in mortar with a minimum cover
of 5/8 inch (16 mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere. Lap
reinforcement a minimum of 6 inches (150 mm).

1.  Space reinforcement not more than 16 inches (406 mm) o.c.

2.  Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls
and parapet walls.

3.  Provide reinforcement not more than 8 inches (203 mm) above and below wall
openings and extending 12 inches (305 mm) beyond openings[ in addition to
continuous reinforcement].

Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
Provide continuity at wall intersections by using prefabricated T-shaped units.
Provide continuity at corners by using prefabricated L-shaped units.

Cut and bend reinforcing units as directed by manufacturer for continuity at[ corners,]
returns, offsets, column fireproofing, pipe enclosures, and other special conditions.

ANCHORING MASONRY WORK
General: Provide anchor devices of type indicated.
Anchor masonry to floor slab 36" o.c. unless otherwise noted on drawings.

Anchor masonry to structural members, (includes steel or concrete columns or beams
and underside of metal deck), where masonry abuts or faces structural members to
comply with the following:

1. Provide an open space not less than 1" in width between masonry and structural
member, unless otherwise indicated. Keep open space free of mortar or other
rigid materials.

2. Anchor masonry to structural members with flexible anchors embedded in
masonry joints and attached to structure.

3.  Space anchors not more than 24" o.c. vertically and 36" o.c. horizontally except
at exterior masonry walls provide anchors 8 inch o.c. vertically and 24 inch o.c.
horizontally unless otherwise indicated.

Anchor single Wythe masonry veneer to metal studs with masonry veneer anchors to
comply with the following requirements:
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1. Fasten each anchor section through sheathing to metal studs with 2 metal
fasteners of type indicated.

2. Embed tie section in masonry joints. Provide not less than 1" air space between
back of masonry veneer wythe and face of sheathing.

3.  Locate anchor section relative to course in which tie section is embedded to
allow maximum vertical differential movement of tie up and down.

4.  Space anchors not more than 16" o.c. vertically and 24" o.c. horizontally unless
otherwise noted. At masonry opening locate first anchor not more than 8" above
lintel. Install additional anchors within 1' 0" of openings and at intervals around
perimeter not exceeding 3' 0".

3.11 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE

A. Anchor masonry to structural steel and concrete where masonry abuts or faces
structural steel or concrete to comply with the following:

1. Provide an open space not less than [1 inch (25 mm)] [2 inches (50 mm)] wide
between masonry and structural steel or concrete unless otherwise indicated.
Keep open space free of mortar and other rigid materials.

2. Anchor masonry with anchors embedded in masonry joints and attached to
structure.

3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c. vertically
and 36 inches (915 mm) o.c. horizontally.

3.12 ANCHORING MASONRY VENEERS

A. Anchor masonry veneers to [wall framing] [and] [concrete and masonry backup]
with[ seismic] masonry-veneer anchors to comply with the following requirements:

1. Fasten [screw-attached] [and] [seismic] anchors [through sheathing to wall
framing] [and] [to concrete and masonry backup] with metal fasteners of type
indicated. Use two fasteners unless anchor design only uses one fastener.

2. Insert slip-in anchors in metal studs as sheathing is installed. Provide one anchor
at each stud in each horizontal joint between sheathing boards.

3. Embed [tie sections] [connector sections and continuous wire] in masonry
joints. Provide not less than 2 inches (50 mm) of air space between back of
masonry veneer and face of sheathing.

4.  Locate anchor sections to allow maximum vertical differential movement of ties
up and down.

5.  Space anchors as indicated, but not more than 18 inches (458 mm) o.c. vertically
and 24 inches (610 mm) o.c. horizontally, with not less than 1 anchor for each 2
sq. ft. (0.2 sg. m) of wall area. Install additional anchors within 12 inches (305 mm)
of openings and at intervals, not exceeding 8 inches (203 mm), around perimeter.

6. Space anchors as indicated, but not more than 16 inches (406 mm) o.c. vertically
and [32 inches (813 mm)] [24 inches (610 mm)] o.c. horizontally with not less than
1 anchor for each [3.5 sq. ft. (0.33 sg. m)] [2.67 sq. ft. (0.25 sg. m)] of wall area.
Install additional anchors within 12 inches (305 mm) of openings and at intervals,
not exceeding 36 inches (914 mm), around perimeter.
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A.

CONTROL AND EXPANSION JOINTS

General: Install control and expansion joint materials in unit masonry as masonry
progresses. Do not allow materials to span control and expansion joints without
provision to allow for in-plane wall or partition movement.

Provide vertical control and isolation joints in masonry minimum 20'-0" O.C. unless
indicated more often. Build in related items as the masonry work progresses.

Construct joint equal to mortar joint width. Seal joint with sealer matching mortar color.
Seal both sides of joint. Provide a compressible filler.

Grout each CMU cell either side of control joint full height with number 4 re-bar or
provide continuous tee shaped PVC control joint with CMU shaped to accept control
joint.

At exterior walls align control joint with a preformed siding joint.
Horizontal joint reinforcement is not to extend thru control joint.

Form control joints in concrete masonry [as follows] [using one of the following
methods]:

1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of
control joint. Fill resultant core with grout and rake out joints in exposed faces for
application of sealant.

2. Install preformed control-joint gaskets designed to fit standard sash block.

3. Install interlocking units designed for control joints. Install bond-breaker strips at
joint. Keep head joints free and clear of mortar or rake out joint for application of
sealant.

4. Install temporary foam-plastic filler in head joints and remove filler when unit
masonry is complete for application of sealant.

Form expansion joints in brick as follows:

1. Build flanges of metal expansion strips into masonry. Lap each joint 4 inches (100
mm) in direction of water flow. Seal joints below grade and at junctures with
horizontal expansion joints if any.

2. Build flanges of factory-fabricated, expansion-joint units into masonry.

3. Build in compressible joint fillers where indicated.

4.  Form open joint full depth of brick wythe and of width indicated, but not less than
[3/8 inch (10 mm)] [1/2 inch (13 mm)] <Insert minimum width> for installation of
sealant and backer rod specified in Section 079200 "Joint Sealants.”

Provide horizontal, pressure-relieving joints by either leaving an air space or inserting
a compressible filler of width required for installing sealant and backer rod specified in
Section 079200 "Joint Sealants," but not less than [3/8 inch (10 mm)] <Insert minimum
width>.

1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting
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masonry.
3.14 LINTELS

A. Install steel lintels where indicated.

B. Provide [concrete] [or] [masonry] lintels where shown and where openings of more
than 12 inches (305 mm) for brick-size units and 24 inches (610 mm) for block-size units
are shown without structural steel or other supporting lintels.

C. Provide minimum bearing of 8 inches (200 mm) at each jamb unless otherwise
indicated.

3.15 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS

A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels,
ledges, other obstructions to downward flow of water in wall, and where indicated.|
Install vents at shelf angles, ledges, and other obstructions to upward flow of air
in cavities, and where indicated.]

B. Install flashing as follows unless otherwise indicated:

1. Prepare masonry surfaces so they are smooth and free from projections that
could puncture flashing. Where flashing is within mortar joint, place through-wall
flashing on sloping bed of mortar and cover with mortar. Before covering with
mortar, seal penetrations in flashing with adhesive, sealant, or tape as
recommended by flashing manufacturer.

2. At multiwythe masonry walls, including cavity walls, extend flashing through outer
wythe, turned up a minimum of [4 inches (100 mm)] [8 inches (200 mm)], and
through inner wythe to within 1/2 inch (13 mm) of the interior face of wall in
exposed masonry. Where interior face of wall is to receive furring or framing,
carry flashing completely through inner wythe and turn flashing up approximately
2 inches (50 mm) on interior face.

3. At multiwythe masonry walls, including cavity walls, extend flashing through outer
wythe, turned up a minimum of [4 inches (100 mm)] [8 inches (200 mm)], and 1-1/2
inches (38 mm) into the inner wythe.[ Form 1/4-inch (6-mm) hook in edge of
flashing embedded in inner wythe.]

4. At masonry-veneer walls, extend flashing through veneer, across air space
behind veneer, and up face of sheathing at least 8 inches (200 mm); with upper
edge tucked under building paper or building wrap, lapping at least 4 inches (100
mm).

5. Atlintels and shelf angles, extend flashing a minimum of 6 inches (150 mm) into
masonry at each end. At heads and sills, extend flashing 6 inches (150 mm) at
ends and turn up not less than 2 inches (50 mm) to form end dams.

6. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less
than 1-1/2 inches (38 mm) or as recommended by flashing manufacturer, and
seal lap with elastomeric sealant complying with requirements in Section 079200
"Joint Sealants" for application indicated.
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7. Install metal [drip edges] [and] [sealant stops] with ribbed sheet metal flashing
by interlocking hemmed edges to form hooked seam. Seal seam with elastomeric
sealant complying with requirements in Section 079200 "Joint Sealants” for
application indicated.

8. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop
flexible flashing 1/2 inch (13 mm) back from outside face of wall and adhere
flexible flashing to top of metal drip edge.

Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop
flexible flashing 1/2 inch (13 mm) back from outside face of wall and adhere flexible
flashing to top of metal flashing termination.

1. Cut flexible flashing off flush with face of wall after masonry wall construction is
completed.

Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to
comply with manufacturer's written instructions. Install CMU cell pans with upturned
edges located below face shells and webs of CMUs above and with weep spouts
aligned with face of wall. Install CMU web covers so that they cover upturned edges of
CMU cell pans at CMU webs and extend from face shell to face shell.

Install reglets and nailers for flashing and other related construction where they are
shown to be built into masonry.

Install weep holes in head joints in exterior wythes of first course of masonry
immediately above embedded flashing and as follows:

1. Use[specified weep/vent products] to form weep holes.

2.  Space weep holes maximum [32 inches (800 mm)] [16inches (400 mm)] o.c. for
CMUs unless otherwise indicated.

3.  Space weep holes maximum 24 inches (600 mm) o.c. for brick unless otherwise
indicated.

4.  Cover cavity side of weep holes with plastic insect screening at cavities insulated
with loose-fill insulation.

Place cavity drainage material in cavities to comply with configuration requirements for
cavity drainage material in "Miscellaneous Masonry Accessories" Article.

Install vents in head joints in exterior wythes at spacing indicated. Use [specified
weep/vent products] to form vents.

1. Close cavities off vertically and horizontally with blocking in manner indicated.
Install through-wall flashing and weep holes above horizontal blocking.
REINFORCED UNIT MASONRY INSTALLATION

Temporary Formwork and Shores: Construct formwork and shores as needed to
support reinforced masonry elements during construction.

1.  Construct formwork to provide shape, line, and dimensions of completed
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masonry as indicated. Make forms sufficiently tight to prevent leakage of mortar
and grout. Brace, tie, and support forms to maintain position and shape during
construction and curing of reinforced masonry.

2. Do not remove forms and shores until reinforced masonry members have
hardened sufficiently to carry their own weight and other loads that may be
placed on them during construction.

Placing Reinforcement: Comply with requirements in ACI 530.1/ASCE 6/TMS 602.

Grouting: Do not place grout until entire height of masonry to be grouted has attained
enough strength to resist grout pressure.

1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for
grout placement, including minimum grout space and maximum pour height.

2. Limit height of vertical grout pours to not more than [60 inches (1520 mm)] [12.67
ft. (3.86 m)] <Insert height>.

FIELD QUALITY CONTROL

Testing and Inspecting: [Owner will] Engage special inspectors to perform tests and
inspections and prepare reports. Allow inspectors access to scaffolding and work
areas, as needed to perform tests and inspections. Retesting of materials that fail to
comply with specified requirements shall be done at Contractor's expense.

The Owner may employ a laboratory to perform quality assurance to assure that the
contractor and his laboratory are performing in accordance with contract documents.

Inspections: [Level 1] [Level 2] special inspections according to the "International
Building Code."

1. Begin masonry construction only after inspectors have verified proportions of
site-prepared mortar.

2.  Place grout only after inspectors have verified compliance of grout spaces and of
grades, sizes, and locations of reinforcement.

3. Place grout only after inspectors have verified proportions of site-prepared grout.

Testing Prior to Construction: One set of tests.

Testing Frequency: One set of tests for each 5000 sq. ft. (464 sg. m) of wall area or
portion thereof.

Clay Masonry Unit Test: For each type of unit provided, according to ASTM C 67 for
compressive strength.

Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C 140
for compressive strength.

Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided,
according to ASTM C 780.
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l. Mortar Test (Property Specification): For each mix provided, according to ASTM C
780. Test mortar for [mortar air content] [and] [compressive strength].

J. Grout Test (Compressive Strength): For each mix provided, according to ASTM C
10109.

K. Prism Test: For each type of construction provided, according to ASTM C 1314 at [7
days and at 128 days.

L. Report test results in writing and in form requested by the DEN Project Manager to
DEN Project Manager and Contractor, on same day tests are made. Include on form or
plan location of test, name of contractor and person performing test, laboratory
performing test.

M. Evaluation of Quality Control Tests: Masonry work, in absence of other indications of
noncompliance with requirements, will be considered satisfactory if results from
construction quality control tests comply with minimum requirements indicated.

3.18 PARGING

A. Parge exterior faces of below-grade masonry walls, where indicated, in 2 uniform
coats to a total thickness of 3/4 inch (19 mm). Dampen wall before applying first coat
and scarify first coat to ensure full bond to subsequent coat.

B. Use a steel-trowel finish to produce a smooth, flat, dense surface with a maximum
surface variation of 1/8 inch per foot (3 mm per 300 mm). Form a wash at top of parging
and a cove at bottom.

C. Damp-cure parging for at least 24 hours and protect parging until cured.

3.19 REPAIRING, POINTING, AND CLEANING

A. Remove and replace masonry units that are loose, chipped, broken, stained, or
otherwise damaged or that do not match adjoining units. Install new units to match
adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and
completely fill with mortar. Point up joints, including corners, openings, and adjacent
construction, to provide a neat, uniform appearance. Prepare joints for sealant
application, where indicated.

C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to
remove mortar fins and smears before tooling joints.

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as
follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic
scrape hoes or chisels.
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2.  Test cleaning methods on sample wall panel; leave one-half of panel uncleaned
for comparison purposes. Obtain DEN Project Manager's approval of sample
cleaning before proceeding with cleaning of masonry.

3.  Protect adjacent stone and nonmasonry surfaces from contact with cleaner by
covering them with liquid strippable masking agent or polyethylene film and
waterproof masking tape.

4.  Wet wall surfaces with water before applying cleaners; remove cleaners promptly
by rinsing surfaces thoroughly with clear water.

5.  Clean brick by bucket-and-brush hand-cleaning method described in BIA
Technical Notes 20.

6. Clean masonry with a proprietary acidic cleaner applied according to
manufacturer's written instructions.

7. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A

applicable to type of stain on exposed surfaces.

Clean stone trim to comply with stone supplier's written instructions.

Clean limestone units to comply with recommendations in ILI's "Indiana

Limestone Handbook."

© ©

Sealer: Provide sealer at all CMU exposed to the exterior, and on all split face CMU,
on the side exposed. Two coats. Install per Manufacturer's recommendations, after
cleaning. Do not install over wet or damp masonry.

Protection: Provide final protection and maintain conditions in a manner acceptable to
Installer and DEN Project Manager, which ensures unit masonry work being without
damage and deterioration at time of substantial completion.

MASONRY WASTE DISPOSAL

Salvageable Materials: Unless otherwise indicated, excess masonry materials are
Contractor's property. At completion of unit masonry work, remove from Project site.

Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or
soil-contaminated sand, waste mortar, and broken masonry units, by crushing and
mixing with fill material as fill is placed.

1. Crush masonry waste to less than 4 inches (100 mm) in each dimension.

2.  Mix masonry waste with at least two parts of specified fill material for each part of
masonry waste. Fill material is specified in Section 312000 "Earth Moving."

3. Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished
grade.

Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as
fill, as described above, and other masonry waste, and legally dispose of off Owner's

property.
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PART 4 - MEASUREMENT

4.1 METHOD OF MEASUREMENT

A. No separate measurement shall be made for work under this Section.

PART 5 - PAYMENT

5.1 METHOD OF PAYMENT

A. No separate payment will be made for work under this Section. The cost of the work
described in this Section shall be included in the Lump Sum Contract price.
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SECTION 042300 - GLASS UNIT MASONRY

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Glass block set in mortar.

2.  Glass block set in silicone sealant.

3.  Glass block set in glass-block grid systems.

Related Sections:

1.  Section 055000 "Metal Fabrications" for [steel channel frames] [and]
[loose steel lintels] at glass unit masonry assemblies.

2. Section 085113 "Aluminum Windows" for aluminum windows installed
within glass unit masonry assembilies.

Alternates: Refer to Division 01 Section 012300 "Alternates” for description of

Work in this Section affected by alternates.

PERFORMANCE REQUIREMENTS

Delegated Design: Design glass-block grid systems, including comprehensive

engineering analysis by a qualified professional engineer, using performance

requirements and design criteria indicated.

Structural Performance: Glass-block grid systems shall withstand the effects

of gravity loads and the following loads and stresses within limits and under

conditions indicated:

1. Wind Load: 115 mph with gust factor of 1.3, acting inward or outward.

2.  Floor Live Load: <Insert load>.

3. Roof Live Load: <Insert load>.

ACTION SUBMITTALS

Product Data: For each type of product indicated.
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1.6

1.7

1. Include data substantiating that materials comply with requirements.
LEED Submittals:

1. Product Data for Credit IEQ 4.1: For sealants used inside the
weatherproofing system, documentation including printed statement of
VOC content.

2.  Laboratory Test Reports for Credit IEQ 4: For sealants used inside the
weatherproofing system, documentation indicating that products comply
with the testing and product requirements of the California Department of
Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental
Chambers."

Shop Drawings: Show fabrication and installation details for [glass unit
masonry, including vertical and horizontal coursing, anchors,
reinforcement, and expansion strips] [and] [glass-block grid systems].

Samples for Initial Selection: [Manufacturer's actual glass-block units]
[glass-block grid material] [and] [joint materials involving color selection].

Samples for Verification: [Glass-block units] [glass-block grid material]
[and] [joint materials involving color selection].

Samples for Verification: Panels consisting of four full-size glass-block units
with [glass-block grid] [mortar] [and] [sealant] joints.

1. Provide Samples for each form, pattern, and color of glass block and
color of joint material[ and glass-block grid material] indicated or
selected by DIA Project Manager.

Delegated-Design Submittal: For installed products indicated to comply with

performance requirements and design criteria, documentation including

analysis data signed and sealed by the qualified professional engineer
responsible for their preparation.

INFORMATI