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SECTION 011420
CONSTRUCTION SITE MANAGEMENT

PART 1 - WASTE MANAGEMENT

SOLID WASTE

Do not allow litter, trash, or debris to accumulate anywhere on the job site, including storm drain
grates, trash racks, and ditch lines. Pick up and remove litter, trash, and debris from the job site at
least once a week. The WPC manager must monitor solid waste storage and disposal procedures
on the job site.

If practicable, recycle nonhazardous job site waste and excess material. If recycling is not
practicable, dispose of it under Section 7-1.13, "Disposal of Materials Outside the Highway Right
of Way," of the Standard Specifications.

Furnish enough closed-lid dumpsters of sufficient size to contain the solid waste generated by
work activities. When refuse reaches the fill line, empty the dumpsters. Dumpsters must be
watertight. Do not wash out dumpsters at the job site. Furnish additional containers and pick up
dumpsters more frequently during the demolition phase of construction.

Solid waste includes:

Brick

Mortar

Timber

Metal scraps

Sawdust

Pipe

Electrical Cuttings

Nonhazardous equipment parts

Styrofoam and other packaging materials

10. Vegetative material and plant containers from highway planting
11. Litter and smoking material, including litter generated randomly by the public
12. Other trash and debris

CoNooR~wWNE

Furnish and use trash receptacles in the job site yard, field trailers, and locations where workers
gather for lunch and breaks.

HAZARDOUS WASTE AND CONTAMINATION

If hazardous waste is, or will be, generated on the job site, the WPC manager must be thoroughly
familiar with proper hazardous waste handling and emergency procedures under 40 CFR §
262.34(d)(5)(iii) and must have successfully completed training under 22 CA Code of Regs §
66265.16.

The WPC manager must:

1. Oversee and enforce hazardous waste management practices

2. Inspect all hazardous waste storage areas daily, including all temporary containment
facilities and satellite collection locations

3.  Oversee all hazardous waste transportation activities on the job site

Submit a copy of uniform hazardous waste manifest forms to the Engineer within 24 hours of
transporting hazardous waste.

Submit receiving landfill documentation of proper disposal to the Engineer within 5 business days
of hazardous waste transport from the project.
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UNANTICIPATED DISCOVERY OF ASBESTOS AND HAZARDOUS SUBSTANCES

Upon discovery of asbestos or hazardous substance, comply with Section 14-11.02 "Asbestos and
Hazardous Substances," of the Standard Specifications.

HAZARDOUS WASTE MANAGEMENT PRACTICES
Handle, store, and dispose of hazardous waste under 22 CA Code of Regs Div 4.5.
Use the following storage procedures:

1.

2.

10.

11.

12.

13.

Store hazardous waste and potentially hazardous waste separately from nonhazardous
waste at the job site.

For hazardous waste storage, use metal containers approved by the United States
Department of Transportation for the transportation and temporary storage of hazardous
waste.

Store hazardous waste in sealed, covered containers labeled with the contents and
accumulation start date under 22 CA Code of Regs, Div 4.5. Labels must comply with the
provisions of 22 CA Code of Regs, Div 4.5.8 66262.31 and § 66262.32. Immediately replace
damaged or illegible labels.

Handle hazardous waste containers such that no spillage occurs.

Store hazardous waste away from storm drains, watercourses, moving vehicles, and
equipment.

Furnish containers with adequate storage volume at convenient satellite locations for
hazardous waste collection. Immediately move these containers to secure temporary
containment facilities when no longer needed at the collection location or when full.

Store hazardous waste and potentially hazardous waste in secure temporary containment
enclosures having hours. Temporary containment enclosures must be located away from
public access. Acceptable secure enclosures include a locked chain link fenced area or a
lockable shipping container located within the project limits.

Design and construct secondary containment facilities with a capacity to contain precipitation
from a 24- hour-long, 25-year storm; and 10 percent of the aggregate volume of all
containers, or the entire volume of the largest container within the facility, whichever is
greater.

Cover secondary containment facilities during non-working days and if a storm event is
predicted. Secondary containment facilities must be adequately ventilated.

Keep secondary containment facility free of accumulated rainwater or spills. After a storm
event, or in the event of spills or leaks, collect accumulated liquid and place into drums
within 24 hours. Handle these liquids as hazardous waste unless testing determines them to
be nonhazardous.

Do not store incompatible wastes, such as chlorine and ammonia, in the same secondary
containment facility.

Provide sufficient separation between stored containers to allow for spill cleanup or
emergency response access. Storage areas must be kept clean, well-organized, and
equipped with cleanup supplies appropriate for the wastes being stored.

Repair or replace perimeter controls, containment structures, covers, and liners as
necessary. Inspect storage areas before and after a storm event, and at least weekly during
other times.

Do not:

1. Overfill hazardous waste containers

2. Spill hazardous waste or potentially hazardous waste

3. Mix hazardous wastes

4. Allow hazardous waste or potentially hazardous waste to accumulate on the ground
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Dispose of hazardous waste within 90 days of the start of generation. Use a hazardous waste
manifest and a transporter registered with the DTSC and in compliance with the CA Highway
Patrol Biennial Inspection of Terminals Program to transport hazardous waste to an appropriately
permitted hazardous waste management facility.

DUST CONTROL FOR HAZARDOUS WASTE OR CONTAMINATION

Excavation, transportation, and handling of material containing hazardous waste or contamination
must result in no visible dust migration. Have a water truck or tank on the job site at all times while
clearing and grubbing and performing earthwork operations in work areas containing hazardous
waste or contamination.

STOCKPILING OF HAZARDOUS WASTE OR CONTAMINATION

Do not stockpile material containing hazardous waste or contamination unless ordered. Stockpiles
of material containing hazardous waste or contamination must not be placed where affected by
surface run-on or run-off. Cover stockpiles with 13 mils minimum thickness of plastic sheeting or 1
foot of nonhazardous material. Do not place stockpiles in environmentally sensitive areas.
Stockpiled material must not enter storm drains, inlets, or waters of the State.

CONTRACTOR-GENERATED HAZARDOUS WASTE

You are the generator of hazardous waste generated as a result of materials you bring to the job
site. Use hazardous waste management practices if you generate waste on the job site from the
following substances:

Petroleum materials
Asphalt materials
Concrete curing compound
Pesticides

Acids

Paints

Stains

Solvents

Wood preservatives

10. Roofing tar

11. Road flares

12. Lime

13. Glues and adhesives

14. Materials classified as hazardous waste under 22 CA Code of Regs, Div 4.5

If hazardous waste constituent concentrations are unknown, use a laboratory certified by the
ELAP under the California Department Of Public Health to analyze a minimum of 4 discrete
representative samples of the waste to determine whether it is a hazardous waste and to
determine safe and lawful methods for storage and disposal. Perform sampling and analysis in
compliance with US EPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods
(SW-846) and under 22 CA Code of Regs, Div 4.5.

Use your US EPA Generator Identification Number and sign hazardous waste manifests for the
hazardous waste you generate.

Identify contaminated soil resulting from spills or leaks by noticing discoloration, or differences in
soil properties. Immediately notify the Engineer of spills or leaks. Clean up spills and leaks under
the Engineer's direction and to the satisfaction of the Engineer. Soil with evidence of
contamination must be sampled and analysis performed by a laboratory certified by ELAP.

If sampling and analysis of contaminated soil demonstrates that it is a hazardous waste, handle

and dispose of the soil as hazardous waste. You are the generator of hazardous waste created as
the result of spills or leaks for which you are responsible.

CoNooA~WONE
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Prevent the flow of water, including ground water, from mixing with contaminated soil by using one
or a combination of the following measures:

Berms

Cofferdams

Grout curtains
Freeze walls
Concrete seal course

arONE

If water mixes with contaminated soil and becomes contaminated, sample and analyze the water
using a laboratory certified by the ELAP. If analysis results demonstrate that the water is a
hazardous waste, manage and dispose of the water as hazardous waste.

DEPARTMENT-GENERATED HAZARDOUS WASTE

If the Department is the generator of hazardous waste during the work performed on this project,
use hazardous waste management practices

Labels must comply with the provisions of 22 CA Code of Regs 8§ 66262.31 and § 66262.32. Mark
labels with:

1. Date the hazardous waste is generated

2. The words "Hazardous Waste"

3. Composition and physical state of the hazardous waste (for example, asphalt grindings with
thermoplastic or paint)

The word "Toxic"

Name, address, and telephone number of the Engineer

Contract number

. Contractor or subcontractor name

Handle the containers such that no spillage occurs.

No gk

HAZARDOUS WASTE TRANSPORT AND DISPOSAL

Dispose of hazardous waste within California at a disposal site operating under a permit issued by
the DTSC.

The Engineer will obtain the US EPA Generator Identification Number for hazardous waste
disposal.

The Engineer will sign all hazardous waste manifests. Notify the Engineer 5 business days before
the manifests are to be signed.

The Department will not consider you a generator of the hazardous waste and you will not be
obligated for further cleanup, removal, or remedial action for such material if handled or disposed
of under these specifications and the appropriate State and federal laws and regulations and
county and municipal ordinances and regulations regarding hazardous waste.

PAINT WASTE

Clean water-based and oil-based paint from brushes or equipment within a contained area in a
way that does not contaminate soil, receiving waters, or storm drain systems. Handle and dispose
of the following as hazardous waste: paints, thinners, solvents, residues, and sludges that cannot
be recycled or reused. When thoroughly dry, dispose of the following as solid waste: dry latex
paint, paint cans, used brushes, rags, absorbent materials, and drop cloths.

CONCRETE WASTE

Use practices to prevent the discharge of asphalt concrete, PCC, and HMA waste into storm drain
systems and receiving waters.
Collect and dispose of asphalt concrete, PCC, and HMA waste generated at locations where:

1. Concrete material, including grout, is used
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2. Concrete dust and debris result from demolition

3.  Sawcutting, coring, grinding, grooving, or hydro-concrete demolition creates a residue or
slurry

4.  Concrete trucks or other concrete-coated equipment is cleaned at the job site

SANITARY AND SEPTIC WASTE
Do not bury or discharge wastewater from a sanitary or septic system within the highway.

A sanitary facility discharging into a sanitary sewer system must be properly connected and free
from leaks.

Place a portable sanitary facility at least 50 feet away from storm drains, receiving waters, and
flow lines.

Comply with local health agency provisions if using an on-site disposal system.

LIQUID WASTE

Use practices that will prevent job-site liquid waste from entering storm drain systems and
receiving waters.

Liquid waste include the following:

Drilling slurries or fluids

Grease-free and oil-free wastewater and rinse water

Dredgings, including liquid waste from cleaning drainage systems
Liquid waste running off a surface, including wash or rinse water
Other nonstormwater liquids not covered by separate permits

arONE

Hold liquid waste in structurally sound, leak-proof containers, such as roll-off bins or portable
tanks.

Liquid waste containers must be of sufficient quantity and volume to prevent overflow, spills, and
leaks.

Store containers at least 50 feet from moving vehicles and equipment.

Remove and dispose of deposited solids from sediment traps unless the Engineer approves
another method.

Liguid waste may require testing to determine hazardous material content before disposal.
Dispose of drilling fluids and residue.

If a location approved by the Engineer is available within the job site, fluids and residue exempt
under 23 CA Code of Regs § 2511(g) may be dried by evaporation in a leak-proof container.
Dispose of the remaining as solid waste.

END OF SECTION
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SECTION 013530
HEALTH AND SAFETY PLAN

PART 1 - GENERAL

© 0

SUMMARY

This work includes preparing, submitting, and implementing a detailed Health and Safety Plan that
addresses the health and safety of all field personnel, including State personnel.

The plan must identify potential health and safety hazards associated with existing hazardous
substances and specifies work practices that must be used to protect workers from those hazards
in conformance with the Department of Toxic Substances Control and CAL-OSHA regulations. At
a minimum, the Health and Safety Plan must:

Identify key site safety personnel

Describe risks associated with the work

Describe training requirements

Describe appropriate personal protective equipment
Describe any site-specific medical surveillance requirements
Describe any periodic air monitoring requirements

Define appropriate site work zones

Describe any decontamination requirements

ONoOOR~WNE

The Health and Safety Plan must be submitted at least 15 business days before beginning work
that may expose personnel to hazardous substances for review and acceptance by the Engineer.
Before submittal, you must have the Health and Safety Plan approved by an industrial hygienist
certified by the American Board of Industrial Hygiene.

SAFETY TRAINING

Before performing work that may expose personnel to hazardous substances, all personnel,
including State personnel, must complete a safety training program that communicates the
potential health and safety hazards associated with work on the site and instructs the personnel in
procedures for doing the work safely.

The level of training provided must be consistent with the personnel’s job function and conform to
CAL-OSHA regulations.

Do not start safety training until the Health and Safety Plan is accepted by the Engineer.
Provide subsequent refresher training required until completion of the project.

Provide a certification of completion of the safety training program to all personnel who
successfully complete the training.

Provide personal protective equipment required by State personnel to inspect the work.

The number of State personnel requiring the above mentioned safety training program and
personal protective equipment is 5.

END OF SECTION
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SECTION 017420
HANDLING, TRANSPORTATION, AND DISPOSAL OF CONTAMINATED MATERIAL

PART 1 - GENERAL

SUMMARY

This work includes temporary storage, confirmation testing, transportation, and disposal of
contaminated material. Comply with Section 19, "Earthwork," of the Standard Specifications. Test
results used to determine the nature and extent of contaminated material are provided as
described in "Supplemental Project Information," of these special provisions.

DEFINITIONS

Class Il waste: Contaminated material that is not regulated as a hazardous waste but requires
handling as a designated waste under Water Code § 13173. Designated as roadway excavation
(Class I1). Does not include rock or pavement.

Resource Conservation and Recovery Act (RCRA): Federal law that provides guidelines for
managing solid waste.

Non-RCRA hazardous waste: Contaminated material regulated as a hazardous waste under
California law but not under RCRA. Also known as California hazardous waste. Desighated as
roadway excavation (Type H). Does not include rock or pavement.

SUBMITTALS

Work Plan: At least 20 days before starting clearing and grubbing or earthwork at the job site,
submit a workplan that includes:

Schedule of activities

Method of excavation and equipment to be used

Dust control procedures

Storage methods and locations for contaminated material
Haul routes

Spill contingency plan

ogkrwnE

The Engineer reviews the work plan within 15 days. Resubmit required revisions within 5 days. Do
not start clearing and grubbing or earthwork until the plan is approved by the Engineer. No
adjustment for time or money is made if resubmittals of the work plan are required due to
deficiencies in the plan.

Waste Disposal Documents: Submit a disposal facility waste disposal request for the Engineer's
signature. Before transporting hazardous waste, submit a copy of the transporter's valid
hazardous waste transporter registration. Submit completed waste shipment forms and disposal
facility weight tickets within 35 days after shipment. The Department withholds payment until the
completed forms are submitted.

Sampling and Analysis Plan: At least 20 days before starting material sampling, submit a
sampling and analysis plan (SAP). The SAP must be signed by a California registered
professional engineer or California registered professional geologist experienced in contaminated
site characterization. The SAP must include:
1. Purpose and scope of the investigation, including:

a. Additional disposal facility requirements

b. Reclassification of material

c. Characterization of material outside of the excavation pay limits
2. Sampling locations and methods
3. Analytical methods
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4.  Name, address, and Environmental Laboratory Accreditation Program certification number of
the testing laboratory
5.  Quality assurance/quality control procedures

Base the sampling and analysis procedures on guidelines in:

=

USEPA, SW 846, "Test Methods for Evaluating Solid Waste, Volume II: Field Manual
Physical/Chemical

Methods"

ASTM, D 1452, "Soil Investigation and Sampling by Auger Borings"

ASTM, D 1586, "Penetration Test and Split-Barrel Sampling of Soils"

ASTM, D 1587, "Thin-Walled Tube Sampling of Soils for Geotechnical Purposes"

ASTM, D 6282-98(2005), "Standard Guide for Direct Push Soil Sampling for Environmental
Site Characterizations”

The Engineer reviews the SAP within 15 days. Resubmit required revisions within 5 days. Do not
start sampling until the plan is approved by the Engineer. No adjustment for time or money is
made if resubmittals of the SAP are required due to deficiencies in the plan.

oukwnN

QUALITY CONTROL AND ASSURANCE
Regulatory Requirements: Laws and regulations that govern this work include:

1. Health and Safety Code, Div 20, Ch 6.5 ( California Hazardous Waste Control Act)

2. 22 CA Code of Regs, Div 4.5 (Environmental Health Standards for the Management of
Hazardous Waste)

3. 8 CA Code of Regs

4.  Water Code § 13173

Permits and Licenses: Obtain all permits and licenses, pay all charges and fees, and give all
notices necessary and incident to the due and lawful prosecution of the work, including registration
for transporting vehicles carrying hazardous waste, under Section 7-1.04, "Permits and Licenses,"
of the Standard Specifications.

For hazardous waste disposal, the Engineer obtains the Environmental Protection Agency

generator identification number and Board of Equalization identification number and signs all
manifests as the generator.

Notify the Engineer at least 5 days before starting waste transport and at least 24 hours before
subsequent loads when there is a break in hauling of more than 5 days.

PART 2 - CONSTRUCTION

A.

Apply water to control dust at all times while performing clearing and grubbing or earthwork
activities in work areas containing contaminated material. Apply water under Section 17,
"Watering," of the Standard Specifications.

Excavation, transportation, storage, and handling of contaminated material must result in no
visible dust migration off the job site.

Prevent mixing of contaminated material with uncontaminated material. No additional payment is
made for material requiring reclassification because of failure to segregate the material after
excavation.

Characterization and disposal of additional material from excavations performed outside of the pay
limits are included in the contract price for excavation. Assume the material has the same
handling, transportation and disposal requirements as adjacent material. Furnish replacement
material suitable for the planned use under Section 19, "Earthwork,” of the Standard
Specifications.

Use material excavated to install individual (not duct bank) electrical and irrigation conduits to
backfill the trenches.
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TEMPORARY STORAGE
Transfer contaminated material directly from the excavation to any of the following:

1.  Transport vehicles
2.  Storage containers
3. Stockpile locations approved by the Engineer

Construct stockpile locations as follows:
1. The stockpiled material must not contain free liquids that separate readily.
2. Furnish and place undamaged chemically resistant geomembrane liners.
a. Non-reinforced liner must be at least 20-mil thick.
b. Scrim-reinforced liner must have a minimum weight of 40 1bs/1000 square feet.
3. Furnish and place undamaged geomembrane covers.
a. Non-reinforced liner must be at least 10-mil thick.
b. Scrim-reinforced liner must have a minimum weight of 26 1bs/1000 square feet.
4.  The dimensions of the geomembrane must exceed the dimensions of the stockpile at all
times.
5.  Seal the seams in multiple geomembrane liners to prevent leakage.
6. Cover stockpiles at the end of each day or before storm events to prevent windblown
dispersion and precipitation run-off and run-on.
7. If more than one sheet is required to cover the material, overlap the sheets a minimum of 1.5
feet.
8.  Secure the cover to keep it in place. Do not use driven anchors except at the perimeter of
the stockpile. Inspection and maintenance must comply with "Water Pollution Control" of
these special provisions.

These stockpiling requirements apply to temporary storage outside of an excavation or a transport
container including:

1.  Staging of excavated material next to the excavation before pick up by loading equipment
2. Accumulating material for full transport loads
3 Awaiting test results required by a disposal facility

Start removing storage containers and stockpiles containing hazardous waste within 90 days of
accumulating any quantity of material. After final removal has occurred, complete any cleanup
required by the Engineer.

SAMPLING AND ANALYSIS

Test the material for any additional acceptance requirements requested by the disposal facility or
for confirmation of classifications specified on the plans or in the special provisions. Use sampling
and analysis procedures approved by the Engineer and the disposal facility. Prepare and submit
a sampling and analysis plan before starting any tests.

The Engineer makes the final decision on reclassification or characterization of material after
review of the test results. Allow 5 business days for review of test results. Changes in
classification of materials will comply with Section 4-1.03, "Changes,” of the Standard
Specifications.

TRANSPORTATION

Prepare a non-hazardous waste manifest or other shipping form for each load of Class Il waste.
Prepare a uniform hazardous waste manifest for each load of hazardous waste using the
appropriate waste code. Transport hazardous waste using a transporter registered with the
Department of Toxic Substances Control.

Cover the cargo during transport to prevent spillage or dust release. You agree to indemnify the
State from any cost or liability due to spillage during transport of contaminated material to a
disposal facility.
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DISPOSAL
Dispose of contaminated material as follows:

1. Roadway excavation (Class IlI) — Haul and dispose of the material at a permitted Class Il
waste management facility.

2. Roadway excavation (Type H) — Haul and dispose of the material at a permitted non-RCRA
hazardous waste management facility.

Dispose of hazardous waste within California at a disposal site operating under a permit issued by
the Department of Toxic Substances Control.

Obtain waste disposal approval from the appropriate disposal facility. Type H material is eligible
for an exemption from the Board of Equalization disposal fees as provided under Health and
Safety Code 88 25174.1 and 25174.7. Request a letter of exemption from the Engineer at least 5
days before transporting Type H material from within these limits to a disposal facility.

END OF SECTION
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SECTION 024100

DEMOLITION

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

SECTION INCLUDES

Permits.

Site conditions.

Materials, equipment, and facilities.
Preservation of reference markers.
Demolition.

Removal.

Salvage.

Disposal of removed materials and debris.
RELATED SECTIONS

Removal of vegetation and trees is specified in Section 31 11 00, Clearing and Grubbing.

REFERENCES
American National Standards Institute (ANSI):
1. ANSI A10.6 Safety Requirements for Demolition Operations

State of California, Department of Transportation (Caltrans), Standard Specifications,
Section 15, Existing Highway Facilities.

REGULATORY REQUIREMENTS

In addition to the foregoing referenced standards, the regulatory requirements that govern
the work of this Section include the following governing codes:

1. California Code of Regulations (CCR), Title 8, Chapter 4, Subchapter 4 — Construction
Safety Orders.

2, California Code of Regulations (CCR), Title 24, Part 2, California Building Code,
Chapter 33, “Site Work, Demolition and Construction.”

DESCRIPTION
Demolition as follows:

1. Buildings and structure foundations, footings, and foundation systems shall be
completely removed.

05/03/13 PERMIT SET



1.06

1.07

1.08

CCO 298 S1 - Attachment D
Page 664

2. Utility services to facilities to be removed or demolished shall be disconnected, cut,
and capped.

Removal of at-grade structures, such as existing pavements, curbs, gutters, sidewalks, and
designated utility structures.

PERMITS

The Contractor shall obtain all special permits and licenses and give all notices required for
performance and completion of the demolition and removal work, hauling, and disposal of
debris.

SUBMITTALS

General: Submit in accordance with Section 5-1.01, “Working Drawings”, of Special
Provisions.

Demolition Plan: Submit a comprehensive demolition plan, describing the proposed
sequence, methods, and equipment for demolition, removal, and disposal of structure(s);
include salvage if required. Do not proceed with demolition until the Engineer has given
written approval of the demolition plan.

1. Shop Drawings: Include drawings in plan of all structures to be demolished.
Indicate stages or phases of the demolition work.

Permits: Submit copies of demolition, hauling, and debris disposal permits and notices for
record purposes. Include description of proposed haul routes.

Utility Severance Certificates: Provide certificates, issued by the utility owners, of severance
of utility services for record purposes.

Private Property Owner's Release: If material demolished and removed from the site will be
deposited on private property, submit two copies of written releases not more than 15 days
before the start of work. Releases shall absolve the District from responsibility in connection
with the depositing of material on private property, and shall be signed by the owners of such
property on which the material will be deposited.

Record Documents: Provide copies of all approved submittals, specified herein, for record
purposes in accordance with the requirements of Section 10-3.20, “Closeout Submittal” of
Special Provisions

SITE CONDITIONS

Protection of Persons and Property:

2. Erect and maintain temporary bracing, shoring, lights, barricades, signs, and other
measures as necessary to protect the public, workers, and adjoining property from
damage from demolition work, all in accordance with applicable codes and regulations.

3. Open depressions and excavations occurring as part of this work shall be barricaded
and posted with warning lights when accessible through adjacent property or through

public access. Operate warning lights during hours from dusk to dawn each day and
as otherwise required.
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Protect utilities, pavements, and facilities from damage caused by settlement, lateral
movement, undermining, washout, and other hazards created by demolition
operations.

Contractor should not store material or operate vehicles within 15 feet of EBMUD
outfall centerline, located near south fence line.

Protection of Utilities:

1.

Protect active sewer, water, gas, electric, and other utilities; and drainage and irrigation
lines indicated or, when not indicated, found or otherwise made known to the
Contractor before or during demolition work. If utility is damaged, immediately notify
the utility owner for corrective action.

Arrange with and perform work required by utility companies and municipal
departments for discontinuance or interruption of utility services due to demolition
work.

Noise and Dust Abatement: Comply with requirements specified in Section 14
“Environmental Stewardship” of the State California Standard Specifications:

1.

Provide continuous noise and dust abatement as required to prevent disturbance and
nuisance to the public and workers and to the occupants of adjacent premises and
surrounding areas. Dampen or cover areas affected by demolition operations as
necessary to prevent dust nuisance.

When a certain level of noise is unavoidable because of the nature of the work or
equipment involved, and such noise is objectionable to the occupants of adjacent
premises, make arrangements with the jurisdictional authorities to perform such work
or operate such equipment at the most appropriate time periods of the day.

Unknown Conditions:

1.

The Contract Drawings and related documents may not represent all surface
conditions at the site and adjoining areas. The known surface conditions are as
indicated, and shall be compared with actual conditions before commencement of
work.

Existing utilities and drainage systems below grade are located from existing
documents and from surface facilities such as manholes, valve boxes, area drains,
and other such surface fixtures.

If existing active services encountered are not indicated or otherwise made known to
the Contractor and interfere with the permanent facilities under construction, notify the
Engineer in writing, requesting instructions on their disposition. Take immediate steps
to ensure that the service provided is not interrupted, and do not proceed with the work
until written instructions are received from the Engineer.

Thickness of existing pavements are from previous construction documents, and do
not imply the actual depth or thickness of the total pavement or base material, where it
occurs. Remove pavement of whatever thickness as required.

PART 2 - PRODUCTS

2.01

MATERIALS, EQUIPMENT, AND FACILITIES
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The Contractor shall furnish all materials, tools, equipment, devices, appurtenances,
facilities, and services as required for performing the demolition and removal work.

Materials used for backfill shall conform to the requirements for backfill of Section 31 00 00,
Earthwork.

PART 3 - EXECUTION

3.01

3.02

3.03

3.04

3.05

PRESERVATION OF REFERENCE MARKERS

Record the locations and designation of survey markers and monuments prior to their
removal. Provide three reference points for each survey marker and monument removed,
established by a licensed civil engineer or land surveyor currently registered in the State of
California.

Store removed markers and monuments during demolition work, and replace them upon
completion of the work. Re-establish survey markers and monuments in conformance with
the recorded reference points. Forward to the Engineer a letter verifying re-establishment of
survey markers and monuments, signed by a licensed civil engineer or land surveyor
currently registered in the State of California.

DEMOLITION

Perform demolition in accordance with the approved Demolition Plan. Perform demolition
work in accordance with ANSI A10.6 and the California Code of Regulations, Title 8 and Title
24, as applicable.

Cap or plug sanitary sewer in accordance with the utility owner's standard details and
instructions. Cap and plug pipe and other conduits abandoned due to demolition, with
approved type caps and plugs as required by the utility owners.

Backfill and compact depressions caused by excavations, demolition, and removal in
accordance with applicable requirements of Section 31 00 00,Earthwork.

REMOVAL
Remove existing pavements, structures, and site improvements that interfere with new

construction, where demolition is not indicated. Coordinate as required with the work of
Section 31 11 00, Clearing and Grubbing.

Slabs may be broken for drainage and left in place where they are below grade and are not
detrimental to the structural integrity of the fill or structure to be placed above, as determined
by the Engineer.

OBLITERATE

Obliterate existing pavement as described on plans in accordance with State of California,
Department of Transportation (Caltrans), Standard Specifications, Section 15, Existing
Highway Facilities.

SALVAGE

Items or materials to be salvaged shall be as indicated on the Contract Drawings and in the
Contract Specifications.
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Protect metallic coatings on salvaged items. Remove adhering concrete from salvaged
items.

Repair, or replace with new material, salvaged material damaged or destroyed due to
Contractor's negligence, as determined by the Engineer.

DISPOSAL OF REMOVED MATERIALS AND DEBRIS
Dispose of removed materials, waste, trash, and debris in a safe, acceptable manner, in
accordance with applicable laws and ordinances and as prescribed by authorities having

jurisdiction.

Burying of trash and debris on the site will not be permitted. Burning of trash and debris at
the site will not be permitted.

Remove trash and debris from the site at frequent intervals so that their presence will not
delay the progress of the work or cause hazardous conditions for workers and the public.

Removed materials, trash, and debris shall become the property of the Contractor and shall
be removed from the District's property and disposed of in a legal manner. Location of
disposal site and length of haul shall be the Contractor's responsibility.

CLEANUP

Provide a clean and orderly site at all times in accordance with Section 4.1.02, “Final

Cleaning Up” of Standard Specifications.

END OF SECTION 02 41 00
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SECTION 03 11 00
CONCRETE FORMING
PART 1 - GENERAL
1.01 SECTION INCLUDES
A. Layout of formwork.
B. Formwork construction.
C. Embedded items and openings in concrete.
D. Form release materials.
E. Removal of forms.
F. Field quality control.
G. Detection of movement.
H. Re-use of forms.
1.02 RELATED SECTIONS
A. Finishes for formed surfaces are specified in Section 03 35 00, Concrete Finishing.
1.03 REFERENCES
A. American Concrete Institute (ACI):
1. ACI 117 Standard Specifications for Tolerances for Concrete Construction and
Materials
2. ACI 301 Standard Specifications for Structural Concrete
3. ACI 318 Building Code Requirements for Structural Concrete
4. ACI 347 Formwork for Concrete
B. American Plywood Association (APA):

1. U.S. Product Standard PS 1 for Construction and Industrial Plywood
C. Federal Specifications (FS):

1. TT-S-230 Sealing Compound: Elastomeric Type, Single Component, (for Calking,
Sealing, and Glazing in Buildings and Other Structures)

2. TT-S-1543 Sealing Compound:  Silicone Rubber Base (For Calking, Sealing, and
Glazing in Buildings and Other Structures)

D. West Coast Lumber Inspection Bureau (WCLB):
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1. WCLB No. 17  Standard Grading Rules

1.04 QUALITY ASSURANCE

A.

Formwork Standards: Unless otherwise indicated, design, construct, erect, maintain, and
remove forms and related structures for concrete work in accordance with applicable
requirements of ACI 301, ACI 318, and ACI 347.

1. Architectural Concrete: Forms for architectural concrete shall be designed and
constructed in accordance with ACI 301.

2. Deflection: Where dead and live loads on forms will be more than 20 percent greater
than the weight of the concrete, provide framing lumber of required strength, and comply
with ACI 301 and ACI 347 for design of framing members. Deflection shall be kept within
the herein specified tolerances.

3. Concrete Mix Design: Design of formwork shall be coordinated with the concrete mix
design, as specified in California Department of Transportation (Caltrans), Standard
Specifications (2010), Section 90, Concrete, so that form materials, form surfaces, and
formwork strength will produce the desired concrete tolerances and finishes.

Formwork Surface Materials: Provide material and work quality which will produce clean and
uniform finished surfaces within the allowable tolerances specified and which will conform with
the following requirements:

1. Concrete Exposed to View: Provide material and work quality that will produce clean,
smooth, and uniform concrete surfaces. Refer to Section 03 35 00, Concrete Finishing,
and ACI 301 for requirements.

2. Concrete Concealed from View: Provide material and work quality that will produce
aligned concrete surfaces free of fins, honeycomb, and stains.

Special Formwork Sections: Provide openings, offsets, sinkages, keyways, recesses,
moldings, rustication strips, chamfers, blocking, screeds, bulkheads, anchorages, embedded
items, and other features. Select materials and provide workmanship that will ensure indicated
finishes.

Chamfered Corners: All external corners shall be chamfered, unless otherwise indicated.

Removal Features: Design formwork to be readily removable without impact, shock, and
damage to concrete surfaces and adjacent materials.

Tolerances for Formed Surfaces: For buildings and similar structures, comply with the
requirements of ACI 301, as applicable. For those items of work or parts of the structure not
covered by ACI 301, comply with the requirements of ACI 117, as applicable. Coordinate with
the requirements specified in California Department of Transportation (Caltrans), Standard
Specifications (2010), Section 90, Concrete.

1.05 SUBMITTALS

A.

General: Refer to California Department of Transportation (Caltrans), Standard
Specifications (2010), Section 5, Control of Work for submittal requirements and procedures.

Shop Drawings: Submit drawings that indicate and include the following details and
requirements:

1. Forming system and method of erection with associated details.
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2. Shoring accompanied by design calculations. Include reshoring procedures. Both
drawings and calculations shall be signed by an engineer who is currently registered as a
civil or structural engineer in the State of California.

3. Locations of construction joints in plan and elevation views.

4, Locations and sizes of conduits, openings, recesses, pipes, ducts, and other attached or
embedded products.

5. Beam intersections and other conditions where concrete casting by vertical drop may be
restricted.
6. Chamfer strips for corner treatment.
7. Method and schedule for removing forms and shoring.
8. Method for detecting formwork movement during concrete placement.
C. Product Data: Submit manufacturers' product data for manufactured products.
D. Samples: Submit form material, 12 inches by 12 inches or larger in size, for formed concrete

which will be exposed in the finished work to public view. Such samples require approval of the
Engineer before they may be used in the work.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Storage: Store form panels to prevent warpage. Protect panels from damage and
contamination which could adversely affect concrete.

B. Handling: Lift form panels by methods that will protect panels from damage and distortion.
1.07 JOB CONDITIONS

A. Allow sufficient time between erection of forms and placing of concrete for the various trades to
properly install concrete reinforcement, embedded items, sleeves, and blockouts.

B. Do not apply superimposed loads to the structure until concrete has developed its specified
28-day compressive strength.

PART 2 - PRODUCTS
2.01 MATERIALS
A. Lumber: Boards and framing lumber shall be graded and grade-marked in accordance with

WCLB No. 17. Provide framing lumber of required strength, conforming with the above-

specified WCLB No. 17.

1. Boards: Provide all West Coast Species, "Construction” or "Standard" Boards. Use
dressed side of lumber for surface in contact with the concrete, and provide boards with
dressed or tongue-and-groove edges to provide tight joints to prevent mortar leakage.

2. Framing Lumber:

a. Light Framing: Provide all West Coast Species, "Construction” or "Standard"

Light Framing, dressed or rough. Where loads are not a factor, "Utility" Light
Framing will be acceptable.
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b. Joists and Planks: Provide all West Coast Species, "No. 2" Structural Joists and
Planks, dressed or rough.
C. Beams and Stringers: Provide all West Coast Species, "Standard" Beams and

Stringers or "No. 2 Structural" Beams and Stringers, dressed or rough.

Plywood (Plyform): Plywood shall be graded and grade-marked in accordance with U.S.
Product Standard PS-1.

1. B-B Plyform: Provide Class |, EXT-APA, sanded, APA trade marked.
2. B-C Plyform: Provide Class I, EXT-APA, APA trade marked.

3. High Density Overlay (HDO) Plyform: Provide A-A, 60-60, Class |, EXT-APA, APA trade
marked.

4, Thickness: As required to maintain surface smoothness without deflection, but not
thinner than 5/8 inch.

Steel Forms: Proprietary, patented, or fabricated steel forms, using standard or commercial
quality, uncoated steel sheet or plate, 3/16-inch minimum thickness, for panel facings. Provide
surfaces that will not impart corrosion residue to concrete. Include panel framing,
reinforcement, and erection accessories.

Waffle Slab Forms: Steel or reinforced plastic dome forms for two-way joist construction,
smooth surface, of sizes indicated.

Round Column Forms: Pressed or molded fiber-reinforced plastic or steel, manufactured round
column forms, seamless or one-piece (one vertical seam), smooth surface, of sizes indicated.

1. Provide forms with will not deflect under pressure of concrete placement, and which will
not deflect or blow off under added pressure of placement of fly-ash-modified concrete.

Formliners for Exposed and Architectural Concrete: Thermally formed, pressed or molded
fiber-reinforced plastic (FRP), ABS alloy plastic, PVC alloy plastic, or similar material,
manufactured to produce finished concrete of design, configuration, and surface texture
indicated. Formliners shall be continuous, one piece. No horizontal joints shall be acceptable
unless the applicable height exceeds the available formliner height. Provide formliners with
inherent form-release surface. Formliners may be manufactured for single-use or multi-use
service as appropriate.

Leakage Control Materials: Provide materials capable of producing flush, watertight, and
nonabsorbent surfaces and joints, and compatible with forming material and concrete
ingredients. Seal form edges with gasketing material or sealant placed in the joint in such a
way that neither a fin nor groove is made in the face of the cast concrete.

1. Calking Compound: Silicone or polyurethane construction sealant conforming to FS TT-
S-230 or TT-S-1543, as applicable.

2. Tapes: Form film tape of polypropylene plastic treated with waterproof adhesive, for joint
conditions not exposed to public view.

Form Release Agent: Commercial formulation, silicone-free form-release agent, designed for
use on all types of forms, which will not bond with, stain, nor adversely affect concrete surfaces,
and which will not impair subsequent treatment of concrete surfaces requiring bond or adhesion
nor impede wetting of surfaces which will be cured with water, steam, or curing compounds.
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Plugged Cone Form Ties: Rod type, with ends or end fasteners which can be removed without
spalling the concrete and which leave a hole equal in depth to the required reinforcement
clearance. Form ties shall be of a design in which the hole left by the removed end or end
fastener is easily filled to match the surface of the hardened concrete. Provide removable
cones 1-1/4 inches in diameter by 1-1/2 inches deep. Provide preformed mortar plugs to match
the color of the concrete, recessed 1/4 inch, adhered with an approved epoxy adhesive.

Inserts: Cast stainless steel or welded stainless steel, Type 316 or similar 300 Series, complete
with anchors to concrete and fittings such as bolts, wedges, and straps. Provide hanger inserts
spaced to match grid of suspended ceiling.

Dovetail Anchor Slots: 22 gage or heavier galvanized steel dovetail anchor slots, for anchoring
of masonry veneer with galvanized steel dovetail anchors provided under Division 4, Masonry.

Chamfer Strips: 3/4 inch by 3/4 inch triangular fillets milled from clear, straight-grain pine,
surfaced each side, or extruded vinyl type with or without nailing flange.

Miscellaneous Joint Strips: Preformed strips for reveals, rustications, and similar joints
fabricated of wood, metal, or plastic.

2.02 FABRICATION

A.

Formwork - General: Fabricate forms in accordance with approved Shop Drawings. Maintain
forms clean, smooth, and free from imperfections and distortion. Fabricate forms for
architectural concrete in accordance with applicable requirements of ACI 301.

Joints:
1. Arrange form panels in symmetrical patterns conforming to general lines of the structure.
2. Unless otherwise indicated, orient panels on vertical surfaces with long dimension

horizontal, and make horizontal joints level and continuous.

3. Align form panels on each side of the panel joint with fasteners common to both panels,
and in a manner which will result in a continuous, unbroken concrete plane surface.

Steel Forms: Use material which is clean, smooth, and free from warps, bends, kinks, rust,
cracks, and matter which may stain concrete. Fabricate panels in accordance with approved
Shop Drawings. Deflection between form supports from concrete placement shall not exceed
1/240 of the span length.

PART 3 - EXECUTION

3.01

A.

LAYOUT OF FORMWORK

Locate and stake out all forms and establish all lines, levels, and elevations.

3.02 CONSTRUCTION

A.

Formwork:

1. Construct formwork in accordance with the approved Shop Drawings, and in a manner
that will produce finished concrete surfaces conforming to indicated design and within
specified tolerances. Formwork for concrete not exposed to view in the finished work
may be constructed of any material that will adequately support the weight of the
concrete.
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Make joints and seams mortar-tight. Install leakage control materials in accordance with
the manufacturer's installation instructions, and in a manner that will maintain a smooth
continuity of plane between abutting form panels and which will resist displacement by
concreting operations.

Kerf wood inserts for forming keyways, reglets, and recesses in a manner that will
prevent swelling and ensure ease of removal.

Maintain forms clean and free from indentations and warpage. Do not use rust-stained
steel surfaces for forms in contact with concrete. Do not sandblast steel form surfaces to
remove rust or mill scale; remove these imperfections by grinding.

Brace temporary closures to prevent warpage or displacement and set tightly against
forms in a manner that will prevent loss of concrete mortar.

Support joints with extra studs or girts, and in a manner that will ensure true, square
intersections.

Assemble forms in a manner that will facilitate their removal without damage to the
concrete.

Construct molding shapes, recesses, and projections with smooth finish materials and
install in forms with sealed joints.

Provide camber in formwork as required to compensate for deflections caused by weight
and pressures of fresh concrete and construction loads and as otherwise indicated.
Provide camber strips to compensate for deflections due to permanent loads and long-
term deflections due to shrinkage and creep as required.

Provide construction openings in forms where required for concrete pour pockets,
vibrator access holes, and inspection openings to aid in proper placement and
consolidation of concrete, and close up openings during placement of concrete as
applicable.

Provide inspection and cleanout openings in forms at bottom of walls and columns and
elsewhere as required. Do not close cleanouts until inspected and accepted by the
Engineer just before placing concrete.

Drill air escape holes in bottom members of blockouts.

Ensure that formed stair risers within a stair run are equal.

Edge Forms and Screeds for Slabs: Set edge forms or bulkheads and intermediate screeds for
slabs to obtain required elevations and contours in the finished slab surface. Support screeds
substantially without penetrating waterproof membranes and vapor barriers.

Corner Treatment: Form chamfers with 3/4 inch on each leg, unless otherwise indicated, and
accurately shape and surface in a manner which will produce uniformly straight lines and edge
joints and which will prevent mortar runs. Extend terminal edges to limits, and miter chamfer
strips at changes in direction.

Construction Joints:

1.

Locate joints as indicated. Support forms for joints in concrete so as to rigidly maintain
their positions during placement, vibration, and curing of concrete. Install keys in all
joints.
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2. Locate and install construction joints, for which locations are not indicated, so as not to
impair strength and appearance of the structure, and indicate such joints on Shop
Drawings. Locations of construction joints require approval of the Engineer.

3. Position joints perpendicular to longitudinal axis of pier, beam, or slab as the case may
be.
4. Locate joints in walls, vertically as indicated; at top of footing; at top of slabs on grade; at

bottom of door openings; and at underside of the deepest beam or girder framing into
wall; or as required to conform to indicated details.

5. Provide keyways as indicated in construction joints in walls and slabs, and between walls
and footings unless otherwise indicated. Place construction joints perpendicular to the
main reinforcement. Continue reinforcement across construction joints.

Load Supports: Loads for construction of roof slab and suspended floor slabs shall be carried
down to on-grade base slabs. These loads shall not be carried by intermediate slabs at any
time. Formwork loads shall be carried only by structural elements that are supported directly by
footings.

3.03 EMBEDDED ITEMS AND OPENINGS IN CONCRETE

A.

Install conduit, pipe sleeves, waterstops, appliance boxes, frames for items recessed in walls,
door frames, drains, metal ties, inserts, nailing strips, blocking, grounds, and other fastening
devices required for anchorage or attachment of other work. Firmly secure products in position,
located accurately as indicated, before beginning concrete placement.

Provide openings in concrete for passage of ducts, and provide clearances therefor as
indicated on approved Shop Drawings.

Where masonry walls will be tied to concrete construction in future construction, use dovetail
anchor slots positioned for maximum flexibility for masonry installation.

3.04 FORM RELEASE MATERIAL

A.

Coat form contact surfaces with approved form release material before reinforcement is placed.
Do not allow excess form release material to accumulate in the forms or to come into contact
with surfaces that are required to be bonded to fresh concrete such as concrete reinforcement
and embedded items. Apply form release material in compliance with manufacturer's
application instructions.

Coat steel forms with non-staining, rust-preventive form release material or otherwise protect
against rusting.

Apply form release material to bolts and rods that are to be removed or that are to be free to
move.

3.05 REMOVAL OF FORMS

A.

Remove forms by methods which will not injure, mar, gouge, or chip concrete surfaces,
overstress concrete members, or distort formwork. Use air pressure or other approved
methods. Do not pry against concrete. Cut off nails flush. Leave surfaces clean and
unblemished.
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1. Where early form removal is not necessary and will not impact the Contractor's
schedule, leave forms in place at least 72 hours, unless otherwise approved by the

Engineer.

When repair of surface defects or finishing is required at an early age, forms may be removed
as soon as the concrete has hardened sufficiently to resist damage from removal operations
and its own weight.

1. Concrete work that is damaged by removal operations shall be repaired as specified in
Section 03 35 00, Concrete Finishing. Where exposed surfaces are damaged beyond
acceptable repairing measures, the damaged concrete shall be removed and replaced
with new concrete.

Top forms on sloping surfaces of concrete may be removed as soon as the concrete has
attained sufficient stiffness to prevent sagging. Any needed repairs or treatment required on
such sloping surfaces shall be performed at once and shall be followed by the specified curing.

Wood forms for wall openings shall be loosened as soon as this can be accomplished without
damage to the concrete.

Formwork for columns, walls, sides of beams, and other parts not supporting the weight of the
concrete may be removed as soon as the concrete has hardened sufficiently so as not to be
damaged by removal operations.

Forms and shoring in the formwork used to support the weight of concrete in beams,
suspended slabs, girders, and other structural members shall remain in place until the concrete
has reached adequate strength and stiffness to support itself. Forms shall not be removed
before the concrete has reached a minimum of 70 percent of the indicated design compressive
strength, unless otherwise approved in writing by the Engineer.

When shores and other vertical supports are so arranged that the non-load-carrying form-facing
material may be removed without loosening or disturbing the shores and supports, the facing
material may be removed at an earlier age provided the concrete surfaces are not damaged by
such earlier removal.

Plan reshoring operations in a manner that will ensure that areas of new construction will not be
required to support their own weight. Reshoring shall be in place before shoring is removed.
During reshoring, do not permit live loads on new construction. Do not locate reshores in a
manner and location that will overstress members or induce tensile stresses where reinforcing
bars have not been provided.

When removal of formwork or reshoring is based on the concrete reaching a specified strength,
the concrete shall be presumed to have reached this strength when test cylinders, field cured
along with the concrete they represent, have reached the strength specified for removal of
formwork or reshoring. Except for the field curing and age at test, the cylinders shall be molded
and tested as specified in California Department of Transportation (Caltrans), Standard
Specifications (2010), Section 90, Concrete.

3.06 FIELD QUALITY CONTROL

A.

Before placing concrete, check lines and grades of erected formwork and positioning of
embedded inserts, blockouts, and joints for correctness. Verify that embedded piping and
conduit are free from obstructions. Make corrections or adjustments to ensure proper size and
location of concrete members and stability of forming systems.
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While placing concrete, provide quality control to assure that formwork and related supports
have not been displaced, that loss of cement paste through joints is prevented, and that
completed work will be within specified tolerances.

During form removal, verify that architectural features meet the form and texture requirements
of the samples approved by the Engineer.

DETECTION OF MOVEMENT

Check movement using methods, such as plumb lines, tell tales, and survey equipment, to
detect movement of formwork during concrete placement.

3.08 RE-USE OF FORMS

A.

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. Remove such material from
the site. Apply form release coating as specified for new formwork.

Align and secure joints in a manner that will preclude offsets. Do not use patched forms for
exposed concrete surfaces.

END OF SECTION
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SECTION 03 15 00

CONCRETE ACCESSORIES

PART 1 - GENERAL

1.01 SECTION INCLUDES

A.

Joint fillers.
Joint sealing compound.
Elastomeric joint seals.

Plastic pads, spacers, and fillers.

1.02 RELATED SECTIONS

Metal stair nosings, armor protection for concrete edges, metal anchors, inserts, sleeves, and
various metal accessories related to cast-in-place concrete work are specified in California
Department of Transportation (Caltrans), Standard Specifications (2010), Section 75,
Miscellaneous Metal.

Calking and sealants related to the sealing of openings in walls and weatherproofing of station
structures are specified in California Department of Transportation (Caltrans), Standard
Specifications (2010), Section 51, Concrete Structures.

1.03 REFERENCES

A.

American Society for Testing and Materials (ASTM):

1. ASTM C272 Test Method for Water Absorption of Core Materials for Structural
Sandwich Constructions

2. ASTM C578 Specification for Rigid, Cellular Polystyrene Thermal Insulation

3. ASTM D994 Specification for Preformed Expansion Joint Filler for Concrete
(Bituminous Type)

4, ASTM D1190  Specification for Concrete Joint Sealer, Hot-Applied Elastic Type
5. ASTM D1621  Test Method for Compressive Properties of Rigid Cellular Plastics
6. ASTM D1622  Test Method for Apparent Density of Rigid Cellular Plastics

7. ASTM D1751  Specification for Preformed Expansion Joint Filler for Concrete Paving
and Structural Construction (Nonextruding and Resilient Bituminous

Types)

8. ASTM D2628  Specification for Preformed Polychloroprene Elastomeric Joint Seals for
Concrete Pavements
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9. ASTM D3405  Specification for Joint Sealants, Hot-Applied, for Concrete and Asphalt
Pavements

10. ASTM D3406 Specification for Joint Sealant, Hot-Applied, Elastomeric-Type, for
Portland Cement Concrete Pavements

11. ASTM D3542  Specification for Preformed Polychloroprene Elastomeric Joint Seals for
Bridges

12. ASTM E84 Test Method for Surface Burning Characteristics of Building Materials
State of California, Department of Transportation (Caltrans), Standard Specifications (2010)
1. Section 51-2.02 Sealed Joints

1.04 SUBMITTALS

A.

General: Refer to California Department of Transportation (Caltrans), Standard
Specifications (2010), Section 5, Control of Work for submittal requirements and procedures.

Shop Drawings: Submit drawings showing locations of all joints to be filled and sealed.

Product Data: Submit manufacturers' product data of joint fillers, sealing compounds,
elastomeric joint seals, and plastic materials, verifying compliance with specified requirements.

Samples: Submit 36-inch long sample of joint filler and elastomeric joint seals and one pint can
of sealing compound.

Certificates of Compliance: Submit certificates of compliance for sealed joints at bridge per
Caltrans Standard Specifications, Section 51-2.02 Sealed Joints

PART 2 - PRODUCTS

2.01 MATERIALS

A.

Joint Filler: Premolded, of sizes and thickness indicated, conforming to ASTM D994 or
ASTM D1751, as applicable.

1. For structural joints and joints subject to movement, provide elastomeric joint seals
conforming to ASTM D2628 or ASTM D3542, as applicable.

Joint Sealing Compound: Concrete joint sealant, conforming to ASTM D1190, ASTM D3405,
or ASTM D3406, as applicable, for sealing of expansion (isolation) and contraction (control)
joints in slabs and at junctions of slabs and vertical surfaces.

Color of joint sealant shall be as selected by the Engineer from manufacturer's standards.

1. For asphalt pavements, provide ASTM D3405 sealant only. For concrete pavements
and roadways, provide ASTM D3406 sealant only.

Elastomeric Joint Seals: Preformed solid or multi-web design, virgin crystalization-resistant
polychloroprene (neoprene) conforming with ASTM D2628 or ASTM D3542, as applicable.
Seals shall be designed to function in a compressed installation mode.

1. Lubricant Adhesive: ASTM D2628 or ASTM D3542, as applicable.
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Plastic Pads, Spacers, and Fillers: Extruded closed-cell polystyrene rigid board meeting
requirements of ASTM C578, Type V, with the following physical properties:

1. Minimum weight and density when tested in accordance with ASTM D1622: 3.0 pounds
per cubic foot.

2. Minimum compressive strength when tested in accordance with ASTM D1621: 100
pounds per square inch.

3. Maximum water absorption when tested in accordance with ASTM C272: 0.10 percent
by volume.
4, Maximum allowable flame spread when tested in accordance with ASTM E84: 10 flame-

spread index (UBC Class I).

PART 3 - EXECUTION

3.01 EXAMINATION

A.

Verify that joint surfaces are dry to the extent necessary for successful sealant application and
long service life as recommended by the sealant manufacturer.

Verify also that ambient and concrete-surface temperatures and humidity are within the ranges
recommended by the manufacturer for successful sealant application.

3.02 PREPARATION

A.

B.

C.

Thoroughly clean joints free of dirt, debris, dust, and laitance.

Prime joint surfaces, where required, as recommended by the manufacturer of the joint sealing
compound or elastomeric joint seal, as applicable.

Mix multi-component sealing compound as recommended by the manufacturer.

3.03 INSTALLATION

A.

Installation/Application Requirements: Joint fillers and sealing compounds shall be installed in
accordance with the respective manufacturers' installation and application instructions. Comply
also with ASTM D1190, ASTM D3405, Appendix Xl., and ASTM D3406, Appendix Xl., for
application of sealants, as applicable. Coordinate the placement of joint fillers and securing
them in position with the work of Section 03 11 00, Concrete Formwork.

Expansion (Isolation) Joints:

1. Provide premolded joint filler to full depth of slabs, less 1/2 inch. Install joint filler with top
edge 1/2 inch below the surface, and tool adjacent concrete edges to a 1/4-inch radius.
Use steel pins to hold material in place during placing and floating of concrete. Finished
joints shall be tight and leakproof.

2. After a minimum of 28 days after slabs have been placed and finished, fill expansion
joints with joint sealing compound to 1/8 inch below surface of slabs. No traffic shall be
permitted to travel over sealed joints until sealing compound has properly cured.

Contraction (Control) Joints: Saw-cut contraction joints and weakened plane joints shall be

filled with joint sealing compound in areas and locations indicated. Joints shall be filled and
tooled flush to within 1/16 inch of the slab surface.
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END OF SECTION
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SECTION 03 20 00

CONCRETE REINFORCING

PART 1 - GENERAL

1.01 SECTION INCLUDES

A.

w

o o

m

Steel reinforcing bars.
Galvanized reinforcing bars.
Epoxy-coated reinforcing bars.
Wire and spiral reinforcement.
Welded steel wire fabric.

Steel bar mats.

Tie wire.

RELATED SECTIONS

Reinforcement for masonry is specified in Section 04 22 00, Concrete Unit Masonry.

Reinforcing steel for piles, drilled shaft foundations, portland cement concrete paving, concrete
curbs, gutters, and walks, and utility structures is specified in their respective Sections.

1.03 REFERENCES

A.

American Concrete Institute (ACI):

1. ACI 301 Specifications for Structural Concrete for Buildings
2. ACI 315 Details and Detailing of Concrete Reinforcement
3. ACI 318 Building Code Requirements for Structural Concrete

American Society for Testing and Materials (ASTM):
1. ASTM A82 Specification for Steel Wire, Plain, for Concrete Reinforcement

2. ASTM A184/  Specification for Fabricated Deformed Steel Bar Mats for
A184M Concrete Reinforcement

3. ASTM A185 Specification for Steel Welded Wire Fabric, Plain, for Concrete
Reinforcement

4, ASTM A370 Test Methods and Definitions for Mechanical Testing of Steel Products
5. ASTM A496 Specification for Steel Wire, Deformed, for Concrete Reinforcement

6. ASTM A497 Specification for Steel Welded Wire Fabric, Deformed, for Concrete
Reinforcement
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7. ASTM A615 Specification for Deformed and Plain Billet-Steel Bars for Concrete

Reinforcement

8. ASTM A706 Specification for Low-Alloy Steel Deformed Bars for Concrete

Reinforcement

9. ASTM A767/  Specification for Zinc-Coated (Galvanized) Steel Bars for
A767M Concrete Reinforcement

10. ASTMA775/  Specification for Epoxy-Coated Reinforcing Steel
A775M Bars

11. ASTM A884/ Specification for Epoxy-Coated Steel Wire and Welded Wire
A884M Fabric for Reinforcement

12. ASTM D3963/ Specification for Epoxy-Coated Reinforcing Steel
D3963M

13. ASTMES8 Test Methods of Tension Testing of Metallic Materials

14. ASTM E165 Test Method for Liquid Penetrant Examination

American Welding Society (AWS):

1. AWS D1.4 Structural Welding Code - Reinforcing Steel

Concrete Reinforcing Steel Institute (CRSI):

1. CRSI Manual of Standard Practice

2. CRSI Publication, Placing Reinforcing Bars

State of California, Department of Transportation (Caltrans), Standard Specifications (2010):

1. Section 52 Reinforcement

1.04 SUBMITTALS

A.

General: Refer to California Department of Transportation (Caltrans), Standard
Specifications (2010), Section 5, Control of Work for submittal requirements and procedures.

Shop Drawings:

1. Submit bar lists, bending diagrams and schedules, and placement plans and details for
all reinforcing steel. Bar lists shall include weights.

2. Indicate descriptions, details, dimensions, arrangements and assemblies, and locations
of reinforcing steel. Include number of pieces, sizes, and markings of reinforcing steel,
laps and splices, supporting devices and accessories, and any other information required
for fabrication and placement. Indicate any adjustments required as specified in Article
1.06.B.

3. Check Contract Drawings for anchor bolt schedules and locations, anchors, hangers,
inserts, conduits, sleeves, blockouts, and any other items to be cast in concrete for
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possible interference with reinforcing steel. Indicate required clearances on Shop
Drawings.

Detail reinforcing steel in accordance with requirements of the ACI 315. Indicate
individual weight of each bar, total weight of each bar size, and total weight of all bars on
the list. Base calculated weights upon nominal weights specified in ACI 318, Appendix
on Steel Reinforcement Information.

Product Data:

1.

Submit manufacturers' product data and installation instructions for proprietary
manufactured materials and reinforcement accessories.

Submit manufacturers’ product data and installation instructions for proprietary
exothermic metal splicing systems and proprietary mechanical coupler splicing systems
when such splicing methods are permitted.

Samples:

1.

When galvanized or epoxy-coated reinforcing bars are indicated, furnish two 12-inch long
samples and two additional samples bent to minimum radius of the rebar from each size
and lot shipped to the jobsite.

Samples shall be representative of the materials furnished. These samples, as well as
any additional random samples taken by the Engineer, may be tested for specification
compliance.

Failure of any sample to meet specification requirements shall be cause for rejection of
that lot.

Certificates:

1.

For each lot or load of reinforcing steel delivered to the jobsite, furnish mill affidavits or
test reports of compliance or similar certification, certifying the grades and physical and
chemical properties of the reinforcing steel and conformance with applicable ASTM
Specifications, including ASTM A370, Method A9.

For galvanized and epoxy-coated reinforcing bars, furnish certificates of compliance with
ASTM A767/A767M for galvanized bars and with ASTM A775/A775M and
D3963/D3963M for epoxy-coated bars.

For welders, furnish welding certificates or affidavits attesting to the welders'
qualifications to perform the indicated welding in accordance with applicable
requirements of AWS D1.4.

For exothermic sleeve coupler splicing, furnish certificates or affidavits attesting to the
crew's special qualifications to perform the splicing.

1.05 QUALITY ASSURANCE

A.

Tolerances:

1.

Fabrication: Fabricate bars to meet the following tolerances:

a. Sheared length: plus or minus 1 inch.
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b. Depth of truss bars: plus 0, minus 1/2 inch.
C. Overall dimensions of stirrups, ties and spirals: plus or minus 1/2 inch.
d. All other bends: plus or minus 1 inch.
e. Fabrication tolerances not indicated on the Contract Drawings or specified above

shall comply with the applicable requirements of ACI 301 and CRSI Manual of
Standard Practice, Chapter 7.

2. Placement: Place bars to the following tolerances:
a. Clear distance to formed surfaces: plus or minus 1/4 inch.
b. Minimum spacing between bars: minus 1/4 inch.
C. Top bars in slabs and beams:

1) Member 8 inches deep or less: plus or minus 1/4 inch.

2) Member greater than 8 inches, but less than 2feet deep: plus or
minus 1/2 inch.

3) Members 2 feet or more deep: plus or minus 1 inch.

d. Crosswise of members: spaced evenly within 2 inches.
e. Lengthwise of members: plus or minus 2 inches.
f. Placement tolerances not indicated on the Contract Drawings or specified above

shall comply with the requirements of ACI 301, ACI 318, or CRSI Manual of
Standard Practice, as applicable.

Adjustments: Bars may be moved as necessary to avoid interference with other reinforcing
steel, conduits, or embedded items. If bars are moved more than one bar diameter, or in
excess of the above tolerances, the resulting arrangement of bars shall require the Engineer's
approval. Minimum spacings shall not be decreased, and the required number of bars shall be
placed. Bars moved to permit access for cleanup operations shall be properly replaced and
secured before the start of concrete placement.

1.06 DELIVERY, STORAGE, AND HANDLING

A.

Deliver reinforcing bars to the fabricator in bundles, limited to one size and length of bar,
securely tied and identified with plastic tags in an exposed position indicating the mill, the melt
or heat number, and the grade and size of bars.

Deliver steel reinforcement to the jobsite, store, and cover in a manner which will ensure that no
damage shall occur to it from moisture, dirt, grease, oil, or other cause which might impair bond
with concrete.

Deliver steel reinforcement to the jobsite properly tagged and identified, as specified herein in
Article 2.03, in accordance with approved Shop Drawings.

Handle and store galvanized and epoxy-coated reinforcement in a manner which will prevent

damage to the coatings. For epoxy-coated reinforcement, comply with the requirements of
ASTM D3963/D3963M.
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Maintain identification of steel reinforcement after bundles are broken.

Provide special facilities for the storage and handling of exothermic materials as recommended
by the splicing system manufacturer.

PART 2 - PRODUCTS

2.01 MATERIALS

A.

Steel Reinforcing Bars:

1. Billet-Steel Bars: ASTM A615, Grade 60, except that the maximum yield strength shall
be 78,000 psi, and the tensile strength shall be not less than 1.25 times the actual yield
strength. ASTM A615 bars may be welded only if the more stringent requirements of
ANSI/AWS D1.4 are followed.

2. Low-Alloy Steel Bars: ASTM A706. Provide ASTM A706 bars for bars to be welded.
3. Weights of Bars: Refer to ACI 318, Appendix on Steel Reinforcement Information.

Galvanized Reinforcing Bars: ASTM A706 or ASTM A615, as applicable, galvanized in
accordance with ASTM A767/A767M, Class | coating. Bars shall be cut and bent cold before
galvanizing.

Epoxy-coated Reinforcing Bars: ASTM A706 or ASTM A615 , as applicable, epoxy-coated in
accordance with ASTM A775/A775M and ASTM D3963/D3963M. Coating material shall
conform to ASTM A775/A775M and ASTM D3963/D3963M, Annex A1, green in color. Furnish
acceptance test reports for each lot of epoxy-coated bars delivered to the site. Bars shall be cut
and bent cold before applying coating material.

Wire and Spiral Reinforcement: ASTM A82 for plain wire and ASTM A496 for deformed wire.

Welded Steel Wire Fabric - Plain Wire: ASTM A185, wire sizes and center-to-center spacings
as indicated.

Welded Steel Wire Fabric - Deformed Wire: ASTM A497, wire sizes and center-to-center
spacings as indicated.

G. Welded Steel Wire Fabric - Epoxy-Coated: ASTM A884/A884M, wire sizes and center-to-center

spacings as indicated.

Steel Bar Mats - Deformed Bars: ASTM A184/A184M, using ASTM A706 deformed bars, sizes
and spacings of members as indicated, welded or clipped at intersections.

Accessories: Provide reinforcement accessories, consisting of bar supports, spacers, hangers,
chairs, ties, and similar items as required for spacing, assembling, and supporting
reinfforcement in place. Conform with CRSI referenced standards and the following
requirements:

1. For footings, grade beams, and slabs on grade, provide supports with precast concrete

or mortar bases or plates or horizontal runners where wetted base materials will not
support chair legs.
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2. For exposed-to-view concrete surfaces, where legs of supports are in contact with forms
or are in close proximity to finish surfaces, provide supports with legs which are
galvanized, plastic-protected, or stainless steel.

3. For galvanized reinforcement, provide all galvanized accessories.
4., For epoxy-coated reinforcement, provide accessories which are nylon-, epoxy, or plastic-
coated.

Tie Wire: No. 16 gage or heavier, black or galvanized, soft or commercial grade steel tie wire.
For galvanized reinforcement, provide zinc-coated wire. For epoxy-coated reinforcement,
provide nylon-, epoxy-, or plastic-coated wire. Where tie wire is in close proximity to finish
surfaces of exposed-to-view concrete, provide soft stainless steel wire.

Welding Electrodes: E90XX low hydrogen electrodes (for shielded metal arc welding.)
Exothermic Metal-Filled Sleeve Coupler:

1. System Description:  Provide bar splicing connection, produced by a standard
exothermic process whereby molten filler metal, contained by a high-strength steel
sleeve of larger inside diameter than adjoining bars, is introduced into the annular space
between the bars and the sleeve as well as between the ends of the bars. Splicing
system shall produce complete fusion with 100 percent penetration of the joint.

2. Spliced Strength in Tension: 125 percent of the yield strength of connected reinforcing
bars.

Mechanical Splice Coupler:

1. System Description: Provide bar-splicing connections, produced by threaded reinforcing
bar ends and threaded coupler, or by sleeves hydraulically pressed or forged onto butt-
ended reinforcing bars, or by other proprietary mechanical splicing method as proposed
by the Contractor and approved by the Engineer. Mechanical splice couplers shall be
capable of being installed in the clear space indicated and to provide the required
clearances.

2. Spliced Strength in Tension: Minimum125 percent of the yield strength of connected
reinforcing bars, unless otherwise indicated.

FABRICATION

Fabrication Standards: Fabrication of steel reinforcement shall be in accordance with the
Contract Drawings and approved Shop Drawings. Where specific details are not indicated,
comply with applicable requirements of ACI 301, ACI 318, and CRSI Manual of Standard
Practice.

Cutting and Bending: Cutting and bending shall be performed at a central location, equipped
and suitable for the purpose. Bars shall be accurately cut and bent as indicated. Bars shall be
bent cold. Heating of bars for bending or straightening will not be permitted. Bars shall not be
bent or straightened in any manner which will injure the material. Label all bars in accordance
with bending diagrams and schedules, and secure like pieces in bundles when appropriate.

Welding:
1. Welding of reinforcement, where indicated and approved, including preparation of bars,

shall conform with applicable requirements of AWS D1.4. Welders shall be prequalified
in accordance with AWS D1.4, Chapter 6.

05/03/13 PERMIT SET



CCO 298 S1 - Attachment D
Page 688

2. Use full penetration butt welds by the electric-arc method unless otherwise indicated or
approved. Weld splices shall develop 125 percent of the specified yield strength of the
bars, or of the smaller bar in transition splices.

3. Clean bars of oil, grease, dirt, and other foreign matter and flame-dry before welding.
Preheat bars before welding in accordance with AWS D1.4, Chapter 5. Stagger splices
in adjacent bars a minimum of 48 inches.

Repair of Damaged Coatings: Bars for galvanized reinforcement shall be cut and bent cold
before galvanizing. Galvanized and epoxy coatings damaged by shipping, handling, or cutting
and bending shall be repaired as specified in ACI301, and ASTM A767/A767M,
ASTM A775/A775M, ASTM A884/A884M, and ASTM D3963/D3963M, as applicable.

2.03 IDENTIFICATION

A.

Reinforcing steel shall be bundled and tagged with grades and sizes, heat numbers, and
suitable identification marks for checking, sorting, and placing. Sizes and mark numbers shall
correspond to placing Shop Drawings and schedules. Tags and markings shall be water-
resistant and shall not be removed until steel reinforcement is placed in position.

2.04 REINFORCING STEEL FOR DUCT BANKS

A.

Reinforcing steel shall be provided for duct banks. Longitudinal steel shall be provided with a
minimum total cross sectional area of 0.0018 times the gross area of the duct bank. The
maximum spacing of reinforcing bars shall be 18 inches, with a minimum of one bar provided in
each corner. Tie bars in the transverse direction enclosing the longitudinal steel bars shall also
be provided, with a minimum size of No. 3 bars at a minimum spacing of 12 inches. The
minimum clear concrete cover over reinforcing steel shall be 3 inches where concrete is cast
directly against earth, and 1-1/2 inches where concrete is cast directly against fabricated
formwork.

Where duct banks enter rigid underground structures, reinforcing steel shall be provided to tie
the duct bank to the structure. Details shall be provided showing methods used to prevent
damage to duct banks due to differential settlement at these points.

PART 3 - EXECUTION

3.01 VERIFICATION OF CONDITIONS

A. Verify that surfaces, over or against which concrete is to be placed, are clean and in proper
condition for placing reinforcement.

B. Verify that items to be embedded in concrete inserts, sleeves, and block-outs are secured in
place as required.

3.02 PLACING

A. Placing Standards: Reinforcing steel shall be placed in accordance with the Contract Drawings,
approved Shop Drawings, and the applicable requirements of ACI 301, ACI 318, CRSI Manual
of Standard Practice, and CRSI Placing Reinforcing Bars. Install reinforcement accurately and
secure against movement, particularly under the weight of workers and the placement of
concrete.

B. Reinforcing Supports: Bars shall be supported on metal or plastic chairs, spacers, and

hangers, accurately placed and securely fastened to steel reinforcement in place. Support legs
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of accessories in forms without embedding in the form surface. Hoops and stirrups shall be
accurately spaced and wired to the reinforcement.

Placing and Tying: Reinforcing steel shall be installed in place, spaced, and rigidly and securely
tied or wired with tie wire at all splices and at crossing points and intersections in the positions
indicated. It is not necessary to tie bars at every intersection. Comply with requirements of
CRSI Placing Reinforcing Bars, Chapter 10. Snap ties are acceptable for intermediate
intersections. Rebending of bars on the job to fit different conditions will not be permitted. Point
ends of wire ties away from adjacent form surfaces.

Spacing: Center-to-center distance between parallel bars shall be in accordance with the
Contract Drawings or, where not indicated, the minimum clear spacing shall be in accordance
with ACI 318.

Longitudinal Location of Bends and Ends of Bar: A maximum of plus or minus 3 inches from
the indicated location will be permitted, provided that specified protective concrete cover at ends
of members is not reduced by more than 1/2 inch.

Splices:
1. Lapped Splices:

a. Laps of splices shall be securely tied together to maintain the alignment of the
bars, to provide the required minimum clearances, and to transfer stress by bond.
Lapped splices and development lengths not shown shall be detailed to develop
Class B lapping lengths and development lengths in tension, respectively, in
accordance with ACI 318.

b. Splices of alternate bars shall be staggered a minimum clear offset of 2 feet
between splices. Splices shall be tied with tie wire, or splices may be lap welded
in accordance with AWS D1.4. Lapped splices are not permitted for No. 14 and
No. 18 bars, or when specifically excluded by Contract provisions regardless of
size.

2. Exothermic Metal-Filled Coupler Splices: Conform with the product manufacturer's
installation instructions and recommendations and with applicable requirements of
AWS D1.4 for exothermic welding.

3. Mechanical Coupler Splices:

a. Perform installation of coupler and tightening of joint assembly in accordance with
the coupler manufacturer's installation instructions and recommendations.

b. Reinforcing bars to be joined shall be shop threaded using special machinery to
produce the required tapered threads. Where previously threaded bars must be
cut or where threads are damaged, bars shall be replaced, or an alternate splicing
system approved by the Engineer shall be substituted. Bars shall not be
rethreaded, and damaged threads shall not be repaired in the field.

C. Prior to joining, inspect all threads and assure that they have been properly made
and are clean.

d. Rotate coupler and bar initially by hand or wrench until snug (approximately 3-1/4
to 4 turns). Apply 24-inch minimum pipe wrench and turn coupler (or bar) until
further turning is resisted with the application of a minimum torque of 200 foot-
pounds. Suitably mark joint to indicate that tightening has been completed.
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e. For proprietary mechanical splicing systems not specified herein, installation shall
conform with the manufacturer’s installation instructions.

4, Spiral Reinforcement Splices: Splices shall conform with applicable requirements of ACI
318.
G. Dowels: Provide dowels where indicated or required for connecting construction and for

maintaining structural and reinforcement continuity. Dowels shall be tied securely in place
before concrete is deposited. Provide additional bars for proper support and anchorage where
required. Do not bend dowels after embedment.

H. Welded Wire Fabiric:

1. Wire fabric shall be installed in lengths as long as practicable and shall be wire-tied at all
laps and splices. End laps shall be offset in adjacent widths. Lap welded wire fabric in
accordance with applicable requirements of ACI 318.

2. Where required welded wire fabric shall be secured in position with suitable supports,
accessories, and tie wire as indicated and required to ensure against movement from
workers and placement of concrete lift fabric as concrete is placed to assure proper
embedment at position indicated.

3.03 PROTECTIVE CONCRETE COVER
A. Minimum concrete coverage for steel reinforcement shall be as specified in ACI 301, ACI 318,
or CRSI Manual of Standard Practice. If there is a conflict between the standards specified, the

thicker concrete coverage shall govern.

3.04 CLEANING:

A. Reinforcement at time of depositing concrete shall be free of corrosion and coatings that may
impair bond with concrete, such as form oil, mill scale, or loose deposits of rust and other
corrosion.

3.05 FIELD QUALITY CONTROL

A. In accordance with California Department of Transportation (Caltrans), Standard
Specifications (2010), Section 5, Control of Work quality control inspections and tests to be
performed by the Contractor include the following:

1. Placement of Reinforcing Steel: Visual inspection of reinforcing steel in place, including
bar supports, tied laps and intersections, welded wire fabric, and bar mats.

2. Welds:
a. Visual inspection of reinforcing bar welds.
b. Tension tests of welded butt joints. Tests shall be performed on sample welds

produced by the Contractor in accordance with ASTM ES8.

C. Nondestructive tests of installed welded butt joints shall be performed in
accordance with ASTM E165.

d. Inspections and tests shall be performed in accordance with the applicable
requirements of AWS D1.4, Chapters 6 and 7.

3. Exothermic/Coupler Splices:
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a. Continuous visual inspection for the first eight hours, minimum, of the work as
performed by any crew, and again by any replacement crew. All splices require
visual inspection before concrete may be placed.

b. Visual inspection shall be performed in accordance with the product
manufacturer's instructions and recommendations for such inspection.

C. Inspections shall measure and record all voids. Exothermic rebar splices shall be
accepted, provided measured "void limits,” per end, do not exceed manufacturer's
specified "void limits."

d. Splices indicating improper fill, slag at tap hole, or blowouts shall be rejected.

4, Mechanical Coupler Splices: Test 100 percent of the couplers, using a 24-inch click-type

torque wrench calibrated to 200 foot-pounds.  Minimum turning torque of 200 foot-
pounds shall be applied to the extent that further turning is resisted. Where tests reveal
failure of couplers to be properly tightened, couplers shall be removed and replaced.

For exothermic/coupler splices, the Contractor shall provide qualification splices for each
position as follows:

1. One sister splice for the first 25 splices; thereafter, one sister splice for every 50 splices.

2. Sister splices shall be laboratory tested by the Engineer for strength in tension (125
percent of the yield strength of connecting bars).

END OF SECTION 03 20 00
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SECTION 033000

CAST-IN-PLACE CONCRETE

Conveying and placing concrete.

Placement under water.

Consolidation.

Construction joints.

Expansion and contraction joints.

Curing and protection.

1.02 RELATED SECTIONS

A.

1.03

A.

Portland cement concrete specified in California Department of Transportation (Caltrans),
Standard Specifications (2010), Section 90, Concrete.

Finishing and curing of formed and unformed concrete surfaces, including repair and patching
of surface defects, are specified in Section 03 35 00, Concrete Finishing.

DEFINITIONS

The words and terms used in these Specifications conform to the definitions given in ACI 116R.

1.04 REFERENCES

A.

American Concrete Institute (ACI):

1.

2.

ACI 116R

ACI 117

ACI 301

ACI 302.1R

ACI 303.1

ACI 304R

ACI 304.2R

ACI 305R

Cement and Concrete Terminology

Standard Specification for Tolerances for Concrete Construction and
Materials

Standard Specifications for Structural Concrete

Guide for Concrete Floor and Slab Construction

Standard Specification for Cast-In-Place Architectural Concrete
Guide for Measuring, Mixing, Transporting, and Placing Concrete
Placing Concrete by Pumping Methods

Hot Weather Concreting
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9. ACI 306.1 Standard Specification for Cold Weather Concreting
10. ACI 308 Standard Practice for Curing Concrete
11. ACI 309R Guide for Consolidation of Concrete
12. ACI 318 Building Code Requirements for Structural Concrete
13. ACI503.2 Standard Specification for Bonding Plastic Concrete to Hardened

Concrete with a Multi-Component Epoxy Adhesive
American Society for Testing and Materials (ASTM):

1. ASTM C31 Standard Practice of Making and Curing Concrete Test Specimens in the
Field

2. ASTM C94 Specification for Ready-Mixed Concrete
3. ASTM C881 Specification for Epoxy-Resin-Base Bonding Systems for Concrete
California Department of Transportation (Caltrans), Standard Specifications (2010):

1. Section 51 Concrete Structures

1.05 SUBMITTALS

A.

General: Refer to California Department of Transportation (Caltrans), Standard
Specifications (2010), Section 5, Control of Work for submittal requirements and procedures.

Shop Drawings:
1. Submit drawings that indicate the locations of all joints in concrete, including construction
joints, expansion joints, isolation joints, and contraction joints. Coordinate with the

requirements specified in Section 03 11 00, Concrete Forming.

2. Submit drawings that indicate concrete placement schedule, method, sequence, location,
and boundaries. Include each type and class of concrete, and quantity in cubic yards.

3. Submit shop drawings for permanent steel deck forms in accordance with Caltrans
Standard Specifications, Section 51-1.01C(2) Permanent Steel Deck Forms.

Product Data: Submit manufacturer's product data for epoxy adhesive.
Records and Reports: Report the location in the finished work of each mix design, and the start

and completion times of placement of each batch of concrete placed for each date concrete is
placed.

1.06 QUALITY ASSURANCE

A.

Tolerances:

1. Concrete Tolerances: Comply with the requirements of ACI 117 as applicable.
Coordinate with the requirements specified in Section 03 11 00, Concrete Forming.

2. Tolerances for Slabs and Flatwork: Comply with the requirements specified in Section
03 35 00, Concrete Finishing.
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3. Tolerances for Roadway Surfaces of Structures and Approach Slabs: Comply with the
requirements specified in Caltrans Standard Specifications, Section 51-1.01D(4)(b)
Surface Smoothness.

Coefficient of Friction for Deck Surfaces and Approach Slabs: Comply with the requirements
specified in Caltrans Standard Specifications, Section 51-1.01D(4)(c) Coefficient of Friction.

Crack Intensity for Deck Surfaces: Comply with the requirements specified in Caltrans
Standard Specifications, Section 51-1.01D(4)(d) Crack Intensity.

Architectural Concrete: Where concrete is indicated as architectural concrete exposed to public
view, such concrete shall be produced in accordance with applicable requirements of ACI 301
and ACI 303.1.

Site Mock-Ups:

1. Refer to California Department of Transportation (Caltrans), Standard Specifications
(2010), Section 5, Control of Work for mock-up requirements and procedures.

2. Construct site mock-ups for all architectural concrete work and formed concrete that will
be exposed to the public in the finished work, not less than 4 feet by 6 feet in surface
area, for review and acceptance by the Engineer, before starting the placement of
concrete.

3. Approved site mock-ups shall set the standard for the various architectural concrete
features, formed finishes, and colors of the concrete. Provide as many mock-ups as
required to show all the different features and formed surfaces of the concrete.

Cold Joints: Cold joints in concrete will not be permitted unless planned and treated properly as
construction joints.

Monitoring of Formwork: Provide monitoring of forms and embedded items to detect
movement, or forms and embedded items out-of-alignment, from pressure of concrete
placement.

1.07 ENVIRONMENTAL REQUIREMENTS

A.

Delivering and placing of concrete in hot weather and cold weather shall conform with
applicable requirements of ACI 305R and ACI 306.1 and California Department of
Transportation (Caltrans), Standard Specifications (2010), Section 90, Concrete.

Do not place concrete when the rate of evaporation of surface moisture from concrete exceeds
0.2 pounds per square foot per hour as indicated in Figure 2.1.5 of ACI 305R.

Do not place concrete in, or adjacent to, any structure where piles are required until all piles in
the structure have been driven or installed.

PART 2 - PRODUCTS

2.01 MATERIALS

A.

B.

Formwork: Refer to Section 03 11 00, Concrete Forming, for requirements.

Joint Fillers and Sealers: Refer to Section 03 15 00, Concrete Accessories, for requirements.
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Reinforcing Steel: Refer to Section 03 20 00, Concrete Reinforcing, for requirements.
Concrete Curing Materials: Refer to Section 03 35 00, Concrete Finishing, for requirements.

Epoxy Adhesive: ASTM C881, Type Il for non-load-bearing concrete and Type V for load-
bearing concrete, Grade and Class as determined by project conditions and requirements.

Permanent Steel Deck Forms: Comply with the requirements specified in Caltrans Standard
Specifications, Section 51-1.03C(2)(c) Permanent Steel Deck Forms.

PART 3 - EXECUTION

3.01 EXAMINATION

A.

Inspect forms, earth bearing surfaces, reinforcement, and embedded items, and obtain the
Engineer's written approval before placing concrete. Complete and sign a pour card on the
form supplied by the Engineer. The Engineer shall countersign the card prior to commencing
the pour.

3.02 PREPARATION

A.

Place concrete under the observation of the Engineer and with the Contractor's Quality Control
Representative present to document requirements and results of the placement.

Whenever possible, place concrete during normal working hours. When concrete- placement
schedules require concrete placement at times other than normal working hours, ensure that
the Engineer is notified and is present at the time of placement.

Do not place concrete until conditions and facilities for the storage, handling, and transportation
of concrete test specimens are in compliance with the requirements of ASTM C31 and Section
03 05 15, Portland Cement Concrete, and are approved by the Engineer.

Prior to placement of concrete, the subgrade shall be in a firm, well-drained condition, and of
adequate and uniform load-bearing nature to support construction personnel, construction
materials, construction equipment, and steel reinforcing mats without tracking, rutting, heaving,
or settlement. All weak, soft, saturated, or otherwise unsuitable material shall be removed and
replaced with structural backfill or lean concrete.

All structure foundations, including those for Stations and for subway box, shall be inspected
and approved, in writing, by a qualified, independent geotechnical engineer prior to placement
of footings and base slabs, to confirm the adequacy of the supporting soil for concrete
placement.

Earth bottoms or bearing surfaces for footings and slabs shall be dampened but not saturated
or muddied just before placing concrete.

3.03 TRANSPORTING

A.

Concrete shall be central-mixed concrete from a central batch plant, transported to the jobsite in
a truck mixer, in accordance with the requirements specified in California Department of
Transportation (Caltrans), Standard Specifications (2010), Section 90, Concrete, and ASTM
Ca4.

Transport concrete to the jobsite in a manner that will assure efficient delivery of concrete to the

point of placement without adversely altering specified properties with regard to water-cement
ratio, slump, air entrainment, and homogeneity.
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3.04 CONVEYING AND PLACING

A.

Placement Standards: Conveying and placing of concrete shall conform with applicable
requirements of ACI 301, ACI 302.1R, ACI 304R, and ACI 318.

Handling and Depositing:

1.

Concrete placing equipment shall have sufficient capacity to provide a placement rate
that will preclude cold joints and that shall deposit the concrete without segregation or
loss of ingredients.

Concrete placement, once started, shall be carried on as a continuous operation until the
section of approved size and shape is completed.

Concrete shall be handled as rapidly as practicable from the mixer to the place of final
deposit by methods that prevent the separation or loss of ingredients. Concrete shall be
deposited, as nearly as practicable, in its final horizontal position to avoid redistribution or
flowing.

Concrete shall not be dropped freely where reinforcing will cause segregation, nor shall it
be dropped freely more than 5 feet. Concrete shall be deposited to maintain a plastic
surface approximately horizontal.

In placing walls, columns, or thin sections (6 inches or less in thickness) of heights
greater than 10 feet, concrete placement rate, lift thickness, and time intervals between
lifts shall be as indicated on approved Shop Drawings. Openings in the form, elephant
trunk tremies, or other approved devices, shall be used that will permit the concrete to be
placed without segregation or accumulation of hardened concrete on the forms or metal
reinforcement above the level of the fresh concrete.

Concrete that has partially hardened shall not be deposited in the work. The discharge
of concrete shall be started not later than 60 minutes after the introduction of mixing
water. Placing of concrete shall be completed within 90 minutes after the first
introduction of water into the mix.

Pumping:

1.

Concrete may be placed by pumping if the maximum slump can be maintained and if
accepted in writing by the Engineer for the location proposed.

Placing concrete by pumping methods shall conform with applicable requirements of ACI
304R and ACI 304.2R.

Equipment for pumping shall be of such size and design as to ensure a continuous flow
of concrete at the delivery end without separation of materials. Concrete from end of
hose shall have a free fall of less than 5 feet. Pump hoses shall be supported on horses
or similar devices so that reinforcement or post-tensioning ducts or tendons are not
moved from their original position.

The concrete mix shall be designed to the same requirements as specified in California
Department of Transportation (Caltrans), Standard Specifications (2010), Section 90,
Concrete, and may be altered for placement purposes with the prior approval of the
Engineer.
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3.05 PLACEMENT UNDER WATER

A.

Placement Standards: Placing of concrete in or under water shall conform with requirements of
ACI 304R. All concrete to be placed under water shall be placed by the tremie method or by
direct pumping.

Placement Requirements: Deposit concrete in water only when indicated or approved in writing
by the Engineer, and only under the observation of the Engineer. Use only tremie method and
direct pumping with equipment that has been accepted by the Engineer.

3.06 CONSOLIDATION

A.

Concrete shall be thoroughly consolidated and compacted by mechanical vibration during
placement in accordance with the requirements of ACI 309R.

The Engineer will inspect concrete placement to confirm that proper placing methods are being
employed, and that special techniques are being used in congested areas and around
obstructions such as pipes and other embedded items. Check installation of embedded items
for correct location and orientation during concrete placement.

Conduct vibration in a systematic manner by competent, skilled, and experienced workers, with
regularly maintained vibrators, and with sufficient back-up units at the jobsite. Use the largest
and most powerful vibrator that can be effectively operated in the given work, with a minimum
frequency of 8,000 vibrations or impulses per minute, and of sufficient amplitude to effectively
consolidate the concrete.

Insert and withdraw the vibrator vertically at uniform spacing over the entire area of the
placement. Space the distance between insertions such that "spheres of influence" of each
insertion overlap.

Conduct vibration so as to produce concrete that is of uniform texture and appearance, free of
honeycombing, air and rock pockets, streaking, cold joints, and visible lift lines.

On vertical surfaces and on all architectural concrete where an as-cast finish is required, use
additional vibration and spading as required to bring a full surface of mortar against the forms,
so as to eliminate objectionable air voids, bug holes, and other surface defects. Additional
procedures for vibrating concrete shall consist of the following:

1. Reduce the distance between internal vibration insertions and increase the time for each
insertion.

2. Insert the vibrator as close to the face of the form as possible, without contacting the
form.

3. Use spading as a supplement to vibration at forms to provide fully filled out form surfaces

without air holes and rock pockets.

4. Provide vibration of forms only if approved by the Engineer for the location.

3.07 CONSTRUCTION JOINTS

A.

B.

Construction joints will be permitted only where indicated or approved by the Engineer.
Provide and prepare construction joints and install waterstops in accordance with the applicable

requirements of ACI 301 and ACI 304R, and as specified in Section 03 11 00, Concrete
Forming.
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Make construction joints straight and as inconspicuous as possible, and in exact vertical and
horizontal alignment with the structure, as the case may be.

Use approved key, at least 1-1/2 inches in depth, at joints unless otherwise indicated or
approved by the Engineer.

Thoroughly clean the surface of the concrete at construction joints and remove laitance, loose
or defective concrete, coatings, sand, sealing compound and other foreign material. Prepare
surfaces of joints by sandblasting or other approved methods to remove laitance and expose
aggregate uniformly.

Immediately before new concrete is placed, wet the joint surfaces and remove standing water.
To allow for shrinkage, do not place new concrete against the hardened concrete side of a
construction joint for a minimum of 72 hours.

Locate joints that are not indicated so that the strength of the structure is not impaired. Joint
types and their locations are subject to prior approval of the Engineer.

Ensure that reinforcement is continuous across construction joints.
Place waterstops in construction joints where indicated.

Where bonding of the joint is required, provide epoxy adhesive hereinbefore specified and apply
in accordance with ACI 503.2.

Retighten forms and dampen concrete surfaces before concrete placing is continued.

Allow at least 72 hours to elapse before continuing concrete placement at a construction joint.
Approval for accelerating the minimum time elapsing between adjacent placements will be
based on tests and methods that confirm that a minimum moisture loss at a relatively constant
temperature will be maintained for the period as necessary to control the heat of hydration and
hardening of concrete, and to prevent shrinkage and thermal cracking.

3.08 EXPANSION AND CONTRACTION JOINTS

A.

Refer to Section 03 11 00, Concrete Forming, for slab screeds and for formwork where
expansion and contraction joints are indicated as architectural features, such as reveals or
rustications.

Refer to Section 03 15 00, Concrete Accessories, for expansion joint filler material and joint
sealing compound.

Refer to Section 03 35 00, Concrete Finishing, for finishing of edges of expansion joints in slabs
with curved edging tool.

3.09 CURING AND PROTECTION

A.

Curing of concrete shall conform with applicable requirements of ACI 301 and ACI 308, except
that the curing duration shall be a minimum period of ten days. HVFAC shall be cured a
minimum of 28 days including an initial 10 days of moist curing. Curing with earth, sand,
sawdust, straw, and hay will not be permitted.

Keep concrete in a moist condition from the time it is placed until it has cured for at least ten
days. Keep forms damp and cool until removal of forms.
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Immediately upon removal of forms, exposed concrete surfaces shall be kept moist by applying
an approved curing compound or by covering with damp curing materials as specified in
Section 03 35 00, Concrete Finishing.

Concrete shall not be permitted to dry during the curing period because of finishing operations.
Protect fresh concrete from hot sun, drying winds, rain, damage, or soiling. Fog spray freshly
placed slabs after bleed water dissipates and after finishing operations commence. Allow no
slabs to become dry at any time until finishing operations are complete.

Finishing and curing of slabs are specified in Section 03 35 00, Concrete Finishing.

Protect concrete from injurious action of the elements and defacement of any kind. Protect
exposed concrete corners from traffic or use that will damage them in any way.

Protect concrete during the curing period from mechanical and physical stresses that may be
caused by heavy equipment movement, subjecting the concrete to load stress, load shock, or
excessive vibration.

3.10 REPAIR OF SURFACE DEFECTS

A.

Refer to Section 03 35 00, Concrete Finishing, for requirements.

END OF SECTION 03 30 00
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SECTION 03 35 00

CONCRETE FINISHING

PART 1 - GENERAL

1.01

A.

1.02

1.03

DESCRIPTION

This Section includes specifications for the finishing and curing of exposed and unexposed,
formed and unformed concrete surfaces, including the repair of surface defects.

REFERENCE STANDARDS

American Association of State Highway and Transportation Officials (AASHTO):
1. M182 Burlap Cloth Made from Jute or Kenaf

American Concrete Institute (ACI):

1. 117 Specification for Tolerances for Concrete Construction
and Materials

2. 301 Specifications for Structural Concrete

3. 308 Standard Practice for Curing Concrete

4, 503.4 Specification for Repairing Concrete with Epoxy Mortars
ASTM International (ASTM):

1. C33 Specification for Concrete Aggregates

2. C150 Specification for Portland Cement
3. C171 Specifications for Sheet Materials for Curing Concrete
4, C309 Specification for Liquid Membrane-Forming Compounds

for Curing Concrete

5. C881 Specification for Epoxy-Resin-Base Bonding Systems
for Concrete

California Department of Transportation (Caltrans), Standard Specifications (2010):

1. Section 51 Concrete Structures

SYSTEM DESCRIPTION
Finishing of formed concrete surfaces shall conform to applicable requirements of ACI 301.
Finishes for slabs and flatwork shall conform to applicable requirements of ACI 301.

Special architectural finishes for formed concrete surfaces shall conform to applicable
requirements of ACI 301.
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SUBMITTALS
Product Data: Submit manufacturers’ product data for manufactured products.

Samples: Review by the Engineer will be for color and texture only. Approved samples will
become the Engineers control samples.

1. Submit samples of not less than 12 inches by 12 inches in size of each type of
architectural finish and color as described in the finish and color schedule in the
Contract Drawings, indicating materials and methods used to produce the finishes.

QUALITY ASSURANCE

Requirements of Regulatory Agencies: Comply with air pollution regulations of governing
authorities for sandblasting activities and operations.

Site Mock-Ups:

1. Exposed Finishes: Construct site mock-ups for all exposed finishes including all
architectural concrete work and all other formed concrete that will be exposed to the
public in the finished work, of not less than 4 feet by 6 feet in surface area, for review
and acceptance by the Engineer, before starting the placement of concrete.

2. Approved site mock-ups shall set the standard for the various colors and finishes of all
architectural concrete features and formed concrete work.

3. Provide as many mock-ups as required to show all the different combinations of colors
and finishes that are specified to obtain the Engineer s approval.

4, Maintain approved mock-ups and use as the standard for the aesthetic quality of the
surface finish for work represented by mock-ups. Remove mock-ups when permitted
by the Engineer.

PART 2 - PRODUCTS

2.01

A.

REPAIR AND FINISHING MATERIALS

Portland Cement: ASTM C150, Type | or Il, of same brand as used in the work. Furnish

white Portland cement where required to produce color matching color of surrounding

concrete.

Aggregate:

1. For Bonding Grout: ASTM C33, washed clean sand passing a No. 30 sieve.

2. For Patching Mortar: ASTM C33 washed clean, graded fine aggregate of suitable size
for areas to be repaired. Clean coarse aggregate up to Size No. 8 may be added for

repair of larger pockets and voids.

3. For Washed Aggregate Finish: Washed clean, match approved sample.
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Commercial Patching Mortar: A structural repair mortar may be furnished if appropriate for
the use and approved by the Engineer.

Epoxy Patching Mortar: As specified in ACI 503.4 for Epoxy Mortar.
Epoxy Adhesive: ASTM C881, Type Il or Type V, epoxy-based bonding agent.

Color Hardener: As specified in the Contract Documents.

REPAIR MIXES

Bonding Grout: 1 part Portland cement to 1 part No. 30 mesh sand, mixed to the
consistency of a thick cream,

Patching Mortar: Make the patching mortar of the same materials and of approximately the
same proportions as used for the concrete, except omit the coarse aggregate. Use not
more than 1 part Portland cement to 2-1/2 parts sand by damp loose volume, and
substitute white Portland cement for a portion of the regular gray Portland cement to produce
patching mix matching the surrounding concrete in color when dry. Determine the
proportion of white Portland cement by trial mixes and test areas, prior to repair of actual
defective areas.

CONCRETE COLOR
Integral Color Concrete Pigment

1. For concrete that includes integral color, provide ready-to-use, integral color material.
Colors shall be as indicated on the Color and Finish Schedule in the Contract
Drawings.

CURING MATERIALS
Damp Curing Materials: Non-staining.

1. Waterproof Sheet Materials: ASTM C171, waterproof paper with white paper face,
polyethylene film pigmented white or white burlap- polyethylene sheeting.

2. Burlap: AASHTO M182, of class or weight suitable for the use and location. Do
not use burlap where concrete is exposed to direct sunlight.

Curing Compound: ASTM C309, liqguid membrane-forming curing compound, Type I, Class A
or B, as appropriate for the use or location.

1. Where concrete surfaces will receive architectural finishes, such as resilient floor
coverings, paint, or membrane waterproofing, membrane- forming curing compound
shall not leave a coating or residue which will impair bond of adhesives, paints, and
coatings with concrete.

Curing Compound for Colored Concrete: Curing compound shall be approved by the
color additive manufacturer for use with colored concrete. Provide W-1000 Clear Cure &
Seal, manufactured by Davis Colors, or approved equal.

PART 3 - INSTALLATION

3.01

FINISH OF FORMED SURFACES
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Unexposed Surfaces:

1. Concrete which will not be exposed shall be exposed in the completed structure shall be any

form finish as specified in Section 03 11 00, Concrete Forming, and ACI 301 for rough form
finish.

Concrete to receive membrane waterproofing shall receive a “smooth form finish” in
accordance with ACI 301.

Exposed Surfaces: Concrete which will be exposed shall receive the finishes and colors as

described in the Contract Drawings.

Construction Joints: Use technique acceptable to the Engineer to achieve uniform treatment
of construction joints.

Protection and Repair:

a. Protect adjacent materials and finishes from dust, dirt, and other surface or physical
damage during abrasive blast finishing operations. Provide protection as required
and remove from site at completion of the work.

b.  Repair or replace other work damaged by finishing operations.

Clean-up: Maintain control of concrete chips, dust, and debris in each area of the work.
Clean up and remove such material at the completion of each day of operation. Prevent
migration of airborne materials by the use of tarpaulins, wind breaks, and similar containing
devices.

REPAIR OF SURFACE DEFECTS

Repair Standards: Repair of surface defects shall conform to applicable requirements of
ACI 301. When using epoxy mortar, conform to applicable requirements of ACI 503.4.

Surface Defects:

1. Begin repair of surface defects immediately after form removal. For repair with epoxy
mortar, concrete shall be dry.

2. Surface defects are defined to include: form-tie holes, air voids and pockets, bug
holes with a nominal diameter or depth greater than 1/4- inch, honeycombed areas,
rock pockets, visible construction joints, fins and burrs.

3. Repair of surface defects shall be tightly bonded and shall result in concrete
surfaces of uniform color and texture, matching adjacent surfaces, and free of
shrinkage cracks.

Repair Work:
1. Remove honeycombed and other defective concrete down to sound concrete. Saw-
cut the edges perpendicular to the surface or slightly undercut. Feather-edges will not

be permitted. Dampen the area to be patched and an area at least 6 inches wide
surrounding it to prevent absorption of water from the patching mortar.
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Where rock pockets or similar defects or voids expose steel reinforcement,
cutout to solid surface behind the reinforcing steel to provide suitable key-lock for
patching mortar.  Envelop exposed reinforcing bar with patching mortar.

Bond patching mortar to concrete with bonding grout or epoxy adhesive. Brush
bonding grout well onto the concrete. Bond commercial patching mortar to concrete in
accordance with the manufacturer s instructions.

After surface water has evaporated from the area to be patched, brush the bond coat
well into the surface. When the bond coat begins to lose the water sheen, apply the
patching mortar. Compact the mortar into place and strike off so as to leave the
patch slightly higher than the surrounding surface. To permit initial shrinkage, leave
the patch undisturbed for at least 1 hour before being finally finished. Keep the
patched area damp for 7 days.

Neatly finish patched surfaces to match adjacent surrounding surface texture of
concrete. Grind or fill surfaces to produce level and plumb, true planes.

For walls exposed in the finish work, form tie holes shall be patched and finished flush
with adjacent surface. For holes passing entirely through walls, use a plunger type
injection gun or other suitable device to completely fill the holes.

In order to patch honeycombed areas or rock pockets which are too large and
unsatisfactory for mortar patching, cut out to solid surface, key, and pack sold with
matching concrete to produce firm bond and flush surface. Patching shall match
texture of adjacent surfaces where exposed in the finished work.

Remove repair work in exposed locations which does not match the texture and color
of surrounding adjacent surfaces or which was not well performed and perform again
until the repair work conforms to specified requirements.

Remove fines and loose materials from surfaces to receive membrane waterproofing,
and patch voids and cracks flush with adjacent surfaces.

Cure completed repairs as specified in Article 3.05, Curing, herein.

SLABS AND FLATWORK

Placement and Finishing Standards: Place, consolidate, and finish slabs and flatwork in
accordance with applicable requirements of ACI 301. Coordinate with Section 03 30 00,
Cast-In-Place Concrete, as applicable.

Placement :

1.

Place slabs and flatwork and finish monolithically. Strike off and screed slabs to true,
plane surfaces at required elevations, and thoroughly compact concrete with vibrators,
floats, and tampers to force coarse aggregate below the surface. Finish slab within
four hours of concrete placement.

Whether indicated or not, in areas where drains occur, slope finished slab to drains.
Slope shall be a minimum of 1/8-inch per foot unless otherwise indicated.

Slab finishes: Unless indicated otherwise, slabs and flatwork shall receive the following
finishes as indicated:
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Scratched finish: Conform to ACI 301. Provide “scratched finish” for slab substrates
to receive cementitious toppings or finishes, such as terrazzo or mortar setting bed for
ceramic tile.

Floated finish: Conform to ACI 301. Provide “floated finish” for track slabs and mud
slabs and for slabs and flatwork to receive roofing and membrane waterproofing.

Troweled finish: Conform to ACI 301. Provide “troweled finish” for interior slabs and
flatwork to be exposed in the completed structure, for slabs to receive resilient floor
coverings, and for flatwork to receive elastomeric bearing pads.

Broom finish: Conform to ACI 301. Exact texture and coarseness of the broom finish
shall match the approved site mock-up. Provide fine or medium-coarse “broom finish”
as indicated for exterior sidewalks and paving, garage floors (other than parking
garages), exterior ramps, equipment and transformer pads, and subway invert slab.

Unspecified finish: When finish is not indicated or specified, provide finishes as
specified in ACI 301.

Washed aggregate finish: Evenly distribute seeded aggregate over a floated finish.
Tamp surface to bring fines to surface completely covering seeded aggregate. Apply
troweled finish. Apply surface retarder according to manufacturer’s instructions and
recommendations. Wash surfaces with water and finish with stiff bristle brush until
seeded aggregate is uniformly exposed.

Swirl Pattern Finish: After basic floating operations have been completed, hand float
slabs using wood float to produce a continuous swirl patterned surface, free from
porous spots, irregularities, depressions, and small pockets or rough spots such as
may be caused by accidentally disturbing particles of coarse aggregate embedded
near the surface. Use natural arm circular motion to produce rows of approximately 1-
foot radius swirl pattern covering approximately half of the preceding row with each
successive row. Provide swirl pattern finish for parking garage floors.

Surface Tolerances and Finishes: Refer to Article 3.04, Tolerances, herein.

1. Flat Tolerance: Slabs and flatwork with “troweled finish” and with “nonslip finish.”

2. Straightedge Tolerance: Slabs and flatwork with fine “broom finish” or medium-coarse
“broom finish.”

3. Bullfloated Tolerance: Slabs and flatwork with “scratched finish,” with “floated finish,”
and with coarse “broom finish.”

Joints:

1. Construction, expansion, isolation, and contraction joints shall be located as indicated.
Construction joints shall act as contraction joints. Where additional contraction joints
are required to prevent shrinkage cracks, saw-cut such joints. All joints shall be
straight and true to line.

2. Mark-off lines or edges at formed construction and expansion joints shall be finished
with 1/4-inch radius curved edging tool, neat and true to line, uniform throughout.

TOLERANCES

Formed Surfaces: Conform with applicable requirements of ACI 117.
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Where elastomeric bearing pads are indicated, the level plane upon which bearing
pads are placed shall not vary more than 1/16-inch from a 10-foot straightedge placed
in any direction across the area and the area shall extend a minimum of 1 inch beyond
the limits of the pads.

Bearing surfaces of girders on a slope or girders with a camber shall be finished on a
horizontal/level plane so that loads are uniformly distributed over the entire surface of
the elastomeric bearing pads.

The finished plane shall not vary more than 1/8-inch from the elevation indicated.

Slabs and Flatwork: Conform to applicable classification requirements of ACI 117, as follows:

1. Very Flat Tolerance: True plane with maximum variation of 1/8-inch in 10 feet when
measured with a 10-foot straightedge placed anywhere on the slab in any direction.

2. Flat Tolerance: True plane with maximum variation of 3/16-inch in 10 feet when
measured with a 10-foot straightedge placed anywhere on the slab in any direction.

3. Straightedge Tolerance: True plane with maximum variation of 5/16-inch in 10 feet
when measured with a 10-foot straightedge placed anywhere on the slab in any
direction.

4. Bullfloated Tolerance: True plane with maximum variation of 1/2-inch in 10 feet when
measured with a 10-foot straightedge placed anywhere on the slab in any direction.

Curing

Curing Standards: Cure concrete in accordance with applicable requirements of ACI 301 and
ACI 308, except that the duration of the curing period shall be ten days. Curing of concrete
shall also conform to Section 03 30 00, Cast-In-Place Concrete.

Curing Requirements:

1. Cure concrete with waterproof sheet materials, damp burlap, or curing compounds.

2. Do not use curing compounds on surfaces when their use may be detrimental to
bonding of concrete, mortar, membrane waterproofing, calking and sealants,
adhesives, plaster, paint, or the specified surface finish or coating.

3. Cure color-hardener finished slabs and flatwork as recommended by the color-
hardener material manufacturer.

4, Cure integrally colored concrete as specified herein.

5. At the expiration of the curing period, clean concrete surfaces of all curing media.

Damp Curing:

1. Vertical surfaces shall be cured by keeping the forms wet at all times and by leaving

the forms in place as long as possible as specified in Section 03 11 00, Concrete
Forming. After removal of forms, concrete shall be kept continuously damp by fog
spraying or otherwise washing down the concrete in an accepted manner until ten
days after placing. Protect exposed surfaces by covering with sheet materials or
burlap kept continuously moist.
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2. Horizontal surfaces shall be cured and protected by covering the finished surfaces with
waterproof sheet materials or damp burlap, left in place for a minimum of ten days and
kept continuously moist.

3. Fog spray freshly placed slabs until finishing operations commence. Allow no slabs to
become dry until finishing operations are complete.

Curing Compound: Non-structural concrete, such as slabs-on-grade, may be cured by
membrane curing compound in lieu of wet curing specified above. Apply curing compound in
accordance with applicable requirements of ACI 308 and manufacturer’s instructions. Apply
without delay on newly finished surface. Protect integrity of membrane and touch up
damaged spots immediately.

Protection

Protect exposed concrete surfaces, including flatwork, as required to prevent damage from
impact or strains.

Protect fresh concrete from drying winds, rain, damage, or soiling.
Refer to Section 03 30 00, Cast-In-Place Concrete, for additional requirements.

Prevent contamination of planting areas during washing of washed aggregate finish.

END OF SECTION
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SECTION 036111

NON-SHRINK GROUT

PART 1 - GENERAL
1.01 SECTION INCLUDES
A. Cementitious Grout
B. Epoxy Grout
C. Epoxy Adhesive
1.02 RELATED SECTIONS
A. Masonry grout for filling cells of unit masonry is specified in Section 04 22 00, Concrete Unit Masonry.
1.03  DEFINITION:
For the purpose of these Specifications, "non-shrink grout" shall be defined as a high-strength mortar
or grout which does not shrink in the plastic state, is dimensionally stable in the hardened state, and
bonds permanently to a clean metal baseplate and concrete substrate.
1.04 REFERENCES
1. American Concrete Institute (ACI):
a. ACI503.2 Specification for Bonding Plastic Concrete to
Hardened Concrete with a Multi-Component Epoxy

Adhesive

2. American Society for Testing and Materials (ASTM):

a. ASTM C109 Test Method for Compressive Strength of
Hydraulic Cement Mortars (Using 2-in. or 50-mm Cube
Specimens)

b. ASTM C157 Test Method for Length Change of Hardened

Hydraulic-Cement Mortar and Concrete

c. ASTM C579 Test Methods for Compressive Strength of
Chemical-Resistant Mortars, Grouts, Monolithic Surfacings
and Polymer Concretes

d. ASTM C827 Test Method for Change in Height at Early Ages
of Cylindrical Specimens from Cementitious Mixtures

e. ASTM C881 Specification for Epoxy-Resin-Base Bonding
Systems for Concrete

f. ASTM C1090 Test Method for Measuring Changes in Height of Cylindrical
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Specimens from Hydraulic-Cement Grout

g. ASTM C1107 Specification for Packaged Dry, Hydraulic-
Cement Grout (Non-shrinkable)

U. S. Army Corps of Engineers, Concrete Research Division (CRD):

a. CRD-C620 Standard Method of Sampling Fresh Grout
b. CRD-C621 Non-shrink Grout
SUBMITTALS

General: Refer to California Department of Transportation (Caltrans), Standard Specifications
(2010), Section 5, Control of Work for submittal requirements and procedures.

Product Data: Submit manufacturer's product data and installation instructions.
Certification: Submit certificates of compliance or laboratory test reports which indicate the following:

a. Materials used in the grout are free from metallic components and corrosion-producing
elements.

b. Materials meet specified shrinkage and compressive strength requirements.
ENVIRONMENTAL REQUIREMENTS

Handle grout the same as concrete with regard to temperature and curing, as specified in Section 03
30 00, Cast-In-Place Concrete, and Section 03 35 00, Concrete Finishing.

PART 2 - PRODUCTS

2.01

MATERIALS

Cementitious Grout: Provide non-shrink, non-metallic, non-corrosive cement-based grout conforming
to the following requirements:

1. Applicable Standards: ASTM C1107 and CRD-C621.

2. Grout shall be manufactured specifically for use in supporting heavy loads (loads in excess of
300 pounds per square foot concentrated load or 100 pounds per square foot uniform load).
Grout: ASTM C1107, Grade A, B, or C, as appropriate for the condition or circumstance.

3. Shrinkage at 28 days: No shrinkage before hardening (0.00 shrinkage when tested in accordance
with ASTM C827); no shrinkage after hardening (0.00 shrinkage when tested in accordance with
CRD-C621).

4. Compressive strength, minimum:

a. Atone day: 1000 psi
b. Atthree days: 2500 psi
c. Atseven days: 3500 psi
d. At 28 days: 5000 psi
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5. Initial setting time, after addition of water: approximately one hour at 70 degrees F.
6. Provide nonsag trowelability or flowability as necessary for the particular application.
Water: Clean and potable, free of impurities detrimental to grout.

Epoxy Grout: Provide non-shrink, non-metallic, non-corrosive epoxy grout conforming to the
following requirements:

1. Grout shall be manufactured specifically for use in supporting heavy loads.
2. Shrinkage at 28 days: None (0.00 shrinkage when tested in accordance with ASTM C827
modified procedure) with a minimum effective bearing area (EBA) of 95 percent coverage of the

tested base plate.

3. Compressive strength, minimum: 10,000 psi at seven days, when tested in accordance with
ASTM C579.

4. Initial setting time: Approximately one hour at 70 degrees F.

5. Provide flowable consistency as necessary for the particular application.

6. Epoxy grouts which are volatile and which give off noxious fumes are not acceptable.

Epoxy Adhesive: ASTM C881, Type V, epoxy-based bonding agent.

MIXING

Mix grout ingredients for both cementitious grout and epoxy grout in accordance with the respective
manufacturer's mixing instructions and recommendations. Mix grout materials in proper mechanical
mixers.

Mix grout as close to work area as possible.

SOURCE QUALITY CONTROL

Inspections and Tests: Perform visual inspections and shrinkage tests using an appropriate
independent testing laboratory, and strength tests as necessary to verify performance requirements
of grout. Sampling and testing of grout shall conform with applicable ASTM or CRD-C620
requirements.

Visual Inspections: Perform visual inspection of the grout mixing and placement to determine and
verify that grout consistency, slump, and stiffness are appropriate and proper for the location and
type of installation.

Shrinkage Tests:

1. Cementitious Grout: Grout shall meet the following performance requirements:

a. Expansion: 0.4 percent maximum at 3, 14, and 28 days. Grout shall exhibit no
displacement when tested in accordance with ASTM C157.

b. Shrinkage: None (0.00 shrinkage at 28 days when tested in accordance with ASTM
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C827 and ASTM C1090). There shall be no vertical volume shrinkage of grout in the
plastic or hardened stage at any time.

2. Epoxy Grout: Grout shall meet the following performance requirements:

a. Expansion: Grout shall exhibit no displacement when tested in accordance with
ASTM C827 and ASTM C157, modified procedures.

b. Shrinkage: None (0.00 shrinkage when tested in accordance with ASTM C827, modified
procedure; specific gravity of indicator ball will be changed to approximately 1.0).

c. Effective Bearing Area: 95 percent minimum coverage of the tested base plate.
Strength Tests: Compressive strength of grout shall meet the following requirements:
1. Cementitious Grout: 5,000 psi minimum at 28 days when tested in accordance with ASTM C1009.

2. Epoxy Grout: 10,000 psi minimum at 7 days when tested in accordance with ASTM C579.

PART 3 - EXECUTION

3.01

3.02

SURFACE PREPARATION

Concrete surfaces to receive grout shall be prepared by chipping, sandblasting, water blasting, or
other accepted methods to remove defective concrete, laitance, dirt, oil, grease, and other foreign
matter to achieve sound, clean concrete surfaces. Lightly roughen concrete for bond, but not
enough to interfere with proper placement of grout.

Cover concrete areas with protective waterproof covering until ready to place grout.

Remove foreign matter from steel surfaces to be in contact with grout. Clean contact steel surfaces
as necessary by wire brushing and wiping dust clean.

Align and level components to be grouted, and maintain in final position until grout placement is
complete and accepted.

Install forms for grout around the column base plates and other spaces to be grouted. The tops of
such forms shall be one inch above the surfaces to be grouted.

Remove protective waterproof covering and clean contaminated surfaces immediately before
grouting.

Provide air-relief holes in large baseplates and in baseplates where underneath obstructions may
cause air entrapment.

Saturate concrete surfaces with clean water, and remove excess water immediately before grouting.

Where necessary or appropriate for better bond, epoxy adhesive may be applied to clean, dry
substrate surfaces in accordance with applicable requirements of ACI 503.2.

PLACING GROUT

Place grout in accordance with the respective manufacturer's installation instructions and
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recommendations. Pour grout from one side only until grout rises at least one inch above the plate
on opposite side of said plate. Strapping and plunging or other recommended method may be used
to force grout to flow under the entire area.

Neatly trowel edges of grout base, tapered at an angle of 60 degrees when measured from the
horizontal, or as indicated. Provide dry-pack cementitious grout where additional grout is required for
shoulders.

Do not remove leveling shims for at least 48 hours after grout has been placed.

After shims have been removed, if used, fill voids with grout, packing the material with a suitable tool.
Do not use grout which has begun to set or if more than one hour has elapsed after initial mixing.

CURING

Cementitious grout shall be cured the same as specified for concrete in Section 03 35 00, Concrete
Finishing.

Epoxy grout shall be cured as recommended by the grout manufacturer.

PART 4 - MEASUREMENT AND PAYMENT

4.01

4.02

MEASUREMENT
Grout work will not be measured separately for payment.
PAYMENT

Grout work will be paid for as part of the indicated Contract price for the work or structure in which
the grout is used.

END OF SECTION 03 61 11
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SECTION 042200
CONCRETE MASONRY UNITS
PART 1 - GENERAL
1.1 SUMMARY
A.  Section Includes:
1. Concrete Masonry Units
2. Epoxy Bonding Adhesive
3.  Control Joint Materials
4.  Joint Reinforcement
5. Reinforcing Steel
6.  Precast Beams, Lintels and Copings
7. Mortar
8. Grout
9.  Surface Sealer
1.2 REFERENCES
A.  American Concrete Institute (ACI):
1. ACI530 Building Code Requirements for Masonry Structures
2. ACI530.1 Specifications for Masonry Structures
B.  American Society for Testing and Materials (ASTM):
1. ASTMC33 Specification for Concrete Aggregates
2. ASTM C90 Specification for Hollow Load-Bearing Concrete Masonry Units
3. ASTMC91 Specification for Masonry Cement
4. ASTM C94 Specification for Ready-Mixed Concrete
5. ASTM C109 Test Method for Compressive Strength of Hydraulic Cement Mortars (Using
2-in. or 50-mm Cube Specimens)
6. ASTM C143 Test Method for Slump of Hydraulic Cement Concrete
7. ASTMCl44 Specification for Aggregate for Masonry Mortar
8 ASTM C150 Specification for Portland Cement
9. ASTM C207 Specification for Hydrated Lime for Masonry Purposes
10. ASTM C270 Specification for Mortar for Unit Masonry
11. ASTM C404 Specification for Aggregates for Masonry Grout
12. ASTM C476 Specification for Grout Masonry
13. ASTM C881 Specification for Epoxy-Resin-Base Bonding Systems for Concrete
14. ASTM C979 Specification for Pigments for Integrally Colored Concrete
15. ASTM C1006 Test Method for Splitting Tensile Strength of Masonry Units
16. ASTM C1019 Test Method for Sampling and Testing Grout
C. State of California, Department of Transportation, 2006 Standard Specifications and Amendments,
(Caltrans):
1.  Section 52 Reinforcement
2. Section 90 Portland Cement Concrete
1.3 REGULATORY REQUIRMENTS
A. In addition to the foregoing referenced standards, the regulatory requirements that govern the
work of this Section include the following governing code:
California Code of Regulations (CCR), Title 24, Part 2, California Building Code, Chapter 21,
“Masonry,” and Chapter 21A, “Masonry.”
1.4 SUBMITTALS
A. Product Data: Submit manufacturer's product data for block, including available color range, epoxy
adhesive, joint reinforcement, and control-joint materials, along with installation instructions where
applicable.
IERBYS Temporary Improvements - Site Concrete Masonry Units
042200-1
May 3rd, 2013 Final Construction Documents - Site 04-0120F4
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Working Drawings:

1.  Submit detailed working drawings of unit masonry, showing type of mortar joints, bond pattern,
reinforcing steel, connecting dowels, joint reinforcement, grouted cells, and control joints.

2. Submit calculations and working drawings for temporary supports of masonry lintels. Design
and construct temporary supports to provide the necessary rigidity and to support loads
which will be applied. Design calculations and working drawings must be stamped and
signed by an engineer who is registered as a Civil or Structural Engineer in the State of
California. The expiration date of the registration must be shown.

Samples: Submit full-size samples of block and samples of colored mortar for approval. Block and
colored joint mortar require approval of the Engineer before they may be used in the concrete
masonry work.

Grout Mix Design: Submit a grout mix design for each grout mix proposed for use. Submit a
revised grout mix design for any proposed change to the proportions of an approved grout mix.

Qualification Data: Submit qualification data for proposed testing laboratory.

Certificates: Submit certification stating that concrete masonry units meet specification requirements
and that masonry units conform with the special strength requirements of these Specifications. Each
certificate shall be signed by the masonry unit manufacturer and shall contain the name of the
manufacturer, the project location, and the quantity and dates of shipment or delivery to which the
certificate applies.

Field Quality Control Plan:

1. Submit a written Field Quality Control Plan that identifies the inspector, the testing
laboratory, and the procedures to be used. The plan must conform to these specifications
and the CBC.

2. Designate a Masonry Quality Control Manager (MQCM) in the Field Quality Control Plan.
The MQCM must be directly responsible to the Contractor for the quality of masonry,
including materials and workmanship, performed by the Contractor and subcontractors.

3. The MQCM must be the sole individual responsible to the Contractor for submitting,
receiving, and approving all correspondence, required submittals, and reports to and from
the Engineer.

4. The MQCM must be the sole individual responsible to the Contractor for submitting,
receiving, and approving all correspondence, required submittals, and reports to and from
the Engineer.

QUALITY ASSURANCE

Concrete unit masonry work shall conform with applicable requirements of the California Building
Code, Chapters 21 and 21A, ACI 530, and ACI 530.1, except as modified in these Specifications.

Construction tolerances for concrete unit masonry shall conform with ACI 530.1.

DELIVERY, STORAGE, AND HANDLING
Deliver masonry materials to the project in an undamaged condition.

Store CMUs on elevated platforms in a dry location. If CMUs are not stored in an enclosed
location, cover tops and sides of stacks with waterproof sheeting, securely tied. If CMUs become
wet, do not install until they are dry.

Store cementitious materials on elevated platforms 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.

Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt
and oil.

Prevent damage, contamination, corrosion, or other deterioration to masonry materials when
handling.

PROJECT CONDITIONS

IERBYS Temporary Improvements - Site Concrete Masonry Units
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Protection of Masonry: Cover partially completed masonry, tops of walls, projections, and sills
with waterproof sheeting when construction is not in progress.

Stain Prevention:

1. 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.

2.  Protect the base of walls from rain-splashed mud and from mortar splatter by spreading
coverings on the ground and over wall surfaces.

3. Protect sills, ledges, and projections from mortar droppings. Protect surfaces of door
frames, and other similar products with painted and integral finishes, from mortar droppings.

PART 2 - PRODUCTS

o

MATERIALS

Concrete Masonry Units (Concrete Block):

1. Concrete masonry units shall be of modular face dimensions and thicknesses indicated.
Furnish necessary shapes and sizes, bond-beam units, and corner units as required to satisfy
conditions indicated. Include half-size units where indicated or required. Units shall be closed-
end.

2. Concrete masonry units shall be hollow load-bearing units conforming to ASTM C90, and shall
be No. 1 Normal Weight, Type | - Moisture Controlled Units, minimum Grade N. Units shall
have a maximum linear shrinkage of 0.06 percent, and shall meet water absorption
requirements of ASTM C90.

3. Concrete masonry units shall be normal cement-colored units with standard face surfaces.

Burnished Block (Ground-face) Concrete Masonry Units:

1. Face: Smooth ground textured, exposed aggregate honed appearance.

2. Concrete masonry units shall be normal cement-colored units.

3.  Concrete masonry units shall be of modular face dimensions and thicknesses indicated.
Furnish necessary shapes and sizes, bond-beam units, and corner units as required to satisfy
conditions indicated. Include half-size units where indicated or required. Units shall be closed-
end.

4.  Concrete masonry units shall be hollow load-bearing units conforming to ASTM C90, and shall
be No. 1 Normal Weight, Type | - Moisture Controlled Units, minimum Grade N. Units shall
have a maximum linear shrinkage of 0.06 percent, and shall meet water absorption
requirements of ASTM C90.

Mortar Cement: ASTM C150, Type Il Portland cement, low alkali.

Grout Cementitious Material: Cementitious material must comply with Section 90-2.01C,
"Required Use Of Supplementary Cementitious Materials," of the Standard Specifications and
include one of the following:

1. Cement complying with ASTM C 150, Type Il, and supplementary cementitious material.

2. Blended hydraulic cement complying with ASTM C 595, Type IP (MS).

Lime: ASTM C207, hydrated, Type S.
Mortar Sand: ASTM C144, natural sand, clean and graded.

Mortar Coloring Pigment: ASTM C979, manufactured, inert mineral oxides in color or colors as
selected and approved by the Engineer.

Grout Aggregate: ASTM C33 or ASTM C404, clean and graded concrete aggregates, proportioned
by volume as follows: 3 parts fine and graded concrete aggregate to 2 parts of graded 3/8-inch
maximum size coarse aggregate. Soundness loss must not exceed 10 percent when tested under
California Test 214.

Water: Fresh, clean and potable, and free from such amounts of mineral and organic substances as
would adversely affect the hardening of cement mortar.

Epoxy Bonding Adhesive: Adhesive for bonding of mortar bed to concrete slabs shall be an epoxy-

based bonding agent conforming to ASTM C881, Type V, tinted to show by visual inspection where it
has been applied.

IERBYS Temporary Improvements - Site Concrete Masonry Units
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K.  Control Joint Materials: Conform with requirements of ACI 530.1.
Joint Reinforcement: No. 9 gage ladder or truss type steel wire conforming to ACI 530.1.

M. Reinforcing Steel: Provide reinforcing steel for grouted block masonry under this Section in
accordance with the requirements of Section 52, "Reinforcement,” of the Standard Specifications
and the project special provisions, and ACI 530.1.

r

2.2 MORTAR

A.  Mortar Type and Mixing Requirements:

1. Mortar for grouted unit masonry shall be Type S mortar in accordance with the California
Building Code, Chapter 21 and 21A, ACI 530.1, and ASTM C270, with a minimum compressive
strength at 28 days of 1,500 psi.

2. The use of an admixture for the purpose of reducing water content in mortar will be permitted,
provided the strength of the mortar is not reduced.

3.  Mortar shall be job mixed and, in lieu of specific requirements specified herein, shall conform
with ASTM C270, including measurement, mixing, proportioning, and water retention.

4.  Accurately measure mortar ingredients and mix a minimum of three minutes after water has
been added, in a mechanical batch mixer, using sufficient water to produce a workable and
plastic consistency.

5. Use mortar within 2-1/2 hours after mixing when air temperature is 80 degrees or higher, and
within 3-1/2 hours when air temperature is below 80 degrees. Discard any mortar that has been
mixed longer or that has begun to set. If necessary, mortar may be retempered within this time
limit, by replacing only water lost due to evaporation and by thorough remixing.

B.  Colored Joint Mortar: Provide colored mortar for exposed masonry joints where indicated. Color shall
be as approved by the Engineer from samples prepared and submitted by the Contractor. Pigment
amount for selected color and mixing of colored mortar shall conform with the pigment manufacturer's
instructions.

2.3 GROUT

A.  Grout shall be Coarse Grout, as defined in ASTM C476, with a minimum compressive strength at 28
days of 2,500 psi, and shall be proportioned by volume in accordance with ACI 530.1.

B.  Grout mix shall be designed in accordance with ASTM C94 for manufacturer designed mixes, and for
handling by an approved grout pump. Slump shall be 10 inches.

C. The use of an admixture for the purpose of reducing water content in grout and adding flo