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SECTI ON 02 41 00
DEMOLI TI ON

PART 1 - GENERAL
1.1 DESCRI PTI ON

This section specifies denolition and renoval of buildings, portions of
buil dings, and utilities.

1. 2 RELATED WORK

A

Denolition and renmoval of wal ks, curbs, and on-grade sl abs outside
buil di ngs to be denolished: Section 31 20 00, EARTH MVI NG

Saf ety Requirenments: GENERAL CONDI TIONS Article, ACCI DENT PREVENTI ON
Di sconnecting utility services prior to denolition: Section 01 00 00,
GENERAL REQUI REMENTS.

Reserved itenms that are to remain the property of the Governnent:
Section 01 00 00, GENERAL REQUI REMENTS.

Asbest os Renoval : Section 02 82 11 TRADI TI ONAL ASBESTCS ABATEMENT.
Constructi on Waste Managenent: Section 01 74 19 CONSTRUCTI ON WASTE
MANAGEMENT.

Infectious Control: Section 01 00 00, GENERAL REQUI REMENTS, Article,
| NFECTI ON PREVENTI ON MEASURES.

1. 3 PROTECTI ON

A

Performdenolition in such manner as to elimnate hazards to persons and
property; to mnimze interference with use of adjacent areas, utilities
and structures or interruption of use of such utilities; and to provide
free passage to and from such adjacent areas of structures. Conply with
requi renents of GENERAL CONDI TI ONS Article, ACCI DENT PREVENTI ON

Provi de saf eguards, including warning signs, barricades, tenporary
fences, warning lights, and other simlar itens that are required for
protection of all personnel during denmplition and renoval operations.
Conply with requirements of Section 01 00 00, GENERAL REQUI REMENTS,
Article PROTECTI ON OF EXI STI NG VEGETATI ON, STRUCTURES, EQUI PMENT,
UTI LI TIES AND | MPROVEMENTS.

Mai ntai n fences, barricades, lights, and other simlar itens around
exposed excavations until such excavations have been conpletely filled.
Provi de encl osed dust chutes with control gates fromeach floor to carry
debris to truck beds and govern flow of material into truck. Provide
overhead bridges of tight board or prefabricated netal construction at
dust chutes to protect persons and property fromfalling debris.

Prevent spread of flying particles and dust. Sprinkle rubbish and debris
with water to keep dust to a minimum Do not use water if it results in
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hazar dous or objectionabl e condition such as, but not limted to; ice,
flooding, or pollution. Vacuum and dust the work area daily.

F. In addition to previously listed fire and safety rules to be observed in
performance of work, include follow ng:

1. No wall or part of wall shall be permitted to fall outwardly from
structures.

2. Maintain at |east one stairway in each structure in usable condition
to highest remaining floor. Keep stairway free of obstructions and
debris until that |evel of structure has been renoved.

3. Wierever a cutting torch or other equipnent that m ght cause a fire
is used, provide and naintain fire extinguishers nearby ready for
i medi ate use. Instruct all possible users in use of fire
ext i ngui shers.

4. Keep hydrants clear and accessible at all tinmes. Prohibit debris from
accunul ating within a radius of 4500 mm (15 feet) of fire hydrants.

G Before beginning any denolition work, the Contractor shall survey the
site and exam ne the drawi ngs and specifications to determ ne the extent
of the work. The contractor shall take necessary precautions to avoid
danmages to existing itens to remain in place, to be reused, or to remain
the property of the Medical Center; any damaged itens shall be repaired
or replaced as approved by the Resident Engi neer. The Contractor shal
coordinate the work of this section with all other work and shal
construct and maintain shoring, bracing, and supports as required. The
Contractor shall ensure that structural elenents are not overl oaded and
shal | be responsible for increasing structural supports or addi ng new
supports as may be required as a result of any cutting, renoval, or
denolition work perforned under this contract. Do not overl oad
structural elenents. Provide new supports and reinforcenment for existing
constructi on weakened by denolition or renoval works. Repairs,
rei nforcement, or structural replacenent nust have Resi dent Engi neer’s
approval .

H The work shall conply with the requirenents of Section 01 00 00, GENERAL
REQUI REMENTS, Article, | NFECTI ON PREVENTI ON MEASURES.

1.4 UTILITY SERVI CES:

A. Denolish and renove outside utility service |lines shown to be renoved

B. Renpbve abandoned outside utility lines that would interfere with
installation of newutility lines and new construction.
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PART 2 - PRODUCTS (NOT USED)
PART 3 — EXECUTI ON
3.1 DEMOLI TI ON:

A

Conpl etely denolish and renove buil dings and structures, including al
appurtenances related or connected thereto, as noted bel ow
1. To extent indicated on drawings and as required for installation of
new wor K.
2. To full depth within an area defined by hypothetical |ines |ocated
1500 nm (5 feet) outside building |ines of new structures.
Debris, including brick, concrete, stone, nmetals and simlar nmaterials
shal | becone property of Contractor and shall be di sposed of by him
daily, off the Medical Center to avoid accunulation at the denplition
site. Materials that cannot be renpoved daily shall be stored in areas
speci fied by the Resident Engineer. Break up concrete sl abs bel ow grade
that do not require renoval frompresent |ocation into pieces not
exceedi ng 600 mm (24 inches) square to permit drainage. Contractor shal
di spose debris in conpliance with applicable federal, state or |oca
permts, rules and/or regul ations.
Itens indicated to be salvaged for owner are to be dismantled carefully
and delivered to VA at specified on-canpus |ocation
Renove and | egally dispose of all materials, other than earth to remain
as part of project work, fromany trash dunps shown. Materials renoved
shal | becone property of contractor and shall be disposed of in
conpliance with applicable federal, state or local permts, rules and/or
regul ations. All materials in the indicated trash dunp areas, including
above surroundi ng grade and extending to a depth of 1500mm (5feet) bel ow
surroundi ng grade, shall be included as part of the [unp sum
conpensation for the work of this section. Materials that are | ocated
beneat h the surface of the surrounding ground nore than 1500 mm (5
feet), or materials that are discovered to be hazardous, shall be
handl ed as unforeseen. The renoval of hazardous material shall be
referred to Hazardous Materials specifications.
Renove existing utilities as indicated or uncovered by work and
termnate in a manner conformng to the nationally recogni zed code
covering the specific utility and approved by the Resident Engi neer.
When Utility lines are encountered that are not indicated on the
draw ngs, the Resident Engi neer shall be notified prior to further work
in that area.
Do not abandon ductwork, pipes, conduits and other mscellaneous utility
items in place. Al itens to be renoved shall be renoved to the ful
extent of their respective term nations.
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G Contractor is responsible for maintaining the integrity of all rated
assenblies including and not limted to walls, floors, and rated
encasenments for structural elenents. Were penetrating itens are renoved
at rated assenblies, the assenbly shall be restored in manners conplying
with approved |listed assenblies for hourly ratings required as shown on
the Life Safety Plan and as required for the I BC and NFPA codes Type of
Construction indicated.

H. Conmmence patching of rated assenblies at the earliest possible tine.
Upon the witten approval of the COIR, the Contractor may postpone the
patching of rated assenblies as needed to accomobdate construction
activities.

3.2 CLEAN-UP
On conpl etion of work of this section and after renoval of all debris,
| eave site in clean condition satisfactory to Resident Engineer.
Cl ean-up shall include off the Medical Center disposal of all itens and
materials not required to remain property of the Government as well as
all debris and rubbish resulting fromdenolition operations.
---END- - -
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SECTI ON 02 82 11
ASBESTOS ABATEMENT PROCEDURES

PART 1 - GENERAL

1

1

1

1

2

3

A

DESCRI PTI ON

ZGA Architects & Planners has devel oped through its consultant,

Materials Testing & Inspection, this technical specification section for

the renoval of the asbestos containing nmaterials identified herein

This section is intended to govern the renpoval of asbestos identified

within this project. This section nmakes nention to various Federa

documents, all of which are available for review at Ml

It is incumbent upon the bidding contractor to satisfy himor her,

regardi ng the quantity of asbestos to be renoved and the conditions

t her eof .

PRQIECT/ WORK | DENTI FI CATI ON

GENERAL

1. Project nane is Replace and Mderni ze Surgery / Intensive Care Unit,
Bui | di ng 85, Boise, Idaho as shown on contract docunents prepared by
ZGA Architects & Planners. ZGA Architects & Planners is herein
referred to as "Owmer's Representative". Materials Testing &
Inspection is referred to as Omer’s Consultant. The Asbestos
Abat enent Contractor is herein referred to as the "Contractor".

2. This Project involves the renmoval of roughly 30 linear feet of six
(6) inch dianmeter AC Pipe attached to the exterior of building 85.
The Project Manual for non-asbestos portions of the project is found
under separate cover. References to sections not included in this
docunent can be found in the Project Manual

SUMVARY:

This Section specifies adm nistrative and supervisory requirenents

necessary for project coordi nation

PROQIECT SUPERVI SOR ( Contract or/ Supervi sor):

1. Provide a full-time project supervisor who is experienced in
adm ni stration and supervision of Asbestos abatenent projects
i ncludi ng work practices, protective nmeasures for building and
personnel, disposal procedures, etc. This person is the Contractor's
representative responsible for conpliance with all applicable
federal, state, and | ocal regulations, particularly those relating to
asbestos containing building materials.

2. Certification: The project supervisor nust hold as a mnimum a
current AHERA Contractor/ Supervisor Certificate. A copy of al
certificates and cards shall be on file with the Boise-VAMC prior to
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the initiation of the project. The workers nust hold as a nmi ni mum
current AHERA worker certificates and nedical approvals.

C. CONTI NGENCY PLAN

1

Contingency plan: Prepare a contingency plan for energencies
including fire, accident, power failure, pressure differential system
failure, supplied air systemfailure, or any other event that may
require nodification or abridgment of decontam nation or work area
i sol ati on procedures. Include in the plan specific procedures for
decontani nation or work area isolation. Note that nothing in this
specification should inpede safe exiting or provision of adequate
nedi cal attention in the event of an energency.

Ener gency Nunbers: Post in the clean room of personne

decontanmi nation unit tel ephone nunbers and | ocations of energency
services including but not |imted to hospital, police departnent,
fire departnent, and poison control center.

D. NOTI FI CATI ONS

1

Notify other entities at the job site of the nature of the Asbestos
abatenment activities, location of asbestos containing naterials,
requirenents relative to Ashestos set forth in these specifications,
and applicabl e regul ati ons.

The Contractor is required to notify, in witing, energency response
service providers of the type and duration of work to be conpl et ed.
This notification shall be nade prior to the initiation of work.
Notifications of Energency: Any individual at the job site may
notify emergency service agencies if necessary wthout effect on this
Contract or the Contract Sum

Mul ti-enployer Wirk Sites: The contractor must inform other

enpl oyers on site of the Asbestos work that will be conducted and
take nmeasures to ensure that the enpl oyees are not exposed to

asbest os.

A copy of the denolition/renovation notice shall be submtted as
required by 40 CFR 61 Subparts M National Em ssion Standard for
Asbestos. Send the notice to the followi ng agencies:

a. Environmental Protection Agency

b. The applicable State entities

The notification forns shall be conpleted and subnmitted by the
Contractor for abatenent projects that are not covered under 40 CFR
61 Subparts A and M Al other agencies, regional or local, having
jurisdiction over this project nust be notified.

Docurent ation that arrangenents for the transport and di sposal of
Asbest os contai ning or contam nated materials and supplies have been
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made nust be submtted. The nane and |l ocation of the disposal site,
a copy of handling procedures and a |ist of protective equi pnent
utilized for Asbestos disposal at the landfill, prepared and signed
by the landfill Oamner, shall be obtained and submitted.

E. TECHNI CAL SUPPORT:

1. Air nonitoring for Asbestos required by OSHA is the work of the
Contractor. ldentify an Industrial Hygi ene consultant for technica
support and gui dance. Provide copies of their training and
qualifications neeting the foll ow ng:

a. Experience: Have at least 2 years of asbestos rel ated experiences
b. Accreditation: Have a current EPA- AHERA Asbestos Contractor/
Supervi sor certificate

F. ABATEMENT. This section covers the abatenent of potential hazards
relating to materials that contain ashestos in the areas described in
this specification.

1.4  DESCRI PTI ON OF WORK

A. All work shall be performed by a certified Asbestos Abatenent Contractor
in general accordance with 40 CFR Part 61, Subpart M NESHAP, and CSHA
regul ation 29 CFR Part 1926.1101, Asbestos and applicable | ocal and
state regulations. Al work shall be perforned in accordance with VA
CGui delines, therefore any Class Il work shall be perforned in a gl ove
bag or within a mni-encl osure.

B. Wrk. The Concrete Asbestos Pipe (AC Pipe) is to be capped in
preparation for the sewer line to be re-routed for building 85 the
abandoned sewer line existing within the footprint of the future
building will be renoved and properly disposed. The extent of ACMto be

renoved shall be determned during the renoval project. It is believed
that approximately 30 |inear feet of AC Pipe will be renoved.
Pol yet hyl ene sheeting will be placed under the pipe prior to cutting or

breaki ng of pipe to capture the associated debris. The AC pipe shall be
wr apped prior to renoval fromthe trench

PART 2 - PRODUCTS

2.1 PRODUCTS — GENERAL
A. Products used shall be provided in accordance with 40 CFR Part 61,
Subpart M NESHAP, and OSHA regulation 29 CFR Part 1926.1101, Asbestos
and general industry standards.

PART 3 - EXECUTI ON
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GENERAL ASBESTOS REMOVAL

Adequate wetting. The ashestos-containing material shall be sprayed,

injected or otherwi se adequately wetted with anmended water in general

accordance with the NESHP Adequately Wt Guidance (40 CFR Part 61,

Subpart M. If sprayed, a fine |owpressure spray shall be applied to

mnimze fiber emssion during the spraying. Particular care shall be

taken to avoid release of asbestos through substrate penetrations or
contai nnent barrier openings.

Renoval . Renoval of the asbestos-containing material shall be done in

smal | sections. Particular care shall be taken to avoid rel ease of

asbestos through substrate penetrations or containment barrier openings.

Asbest os-contai ning materials shall be renmoved while wet.

Surface cleaning. After conpletion of gross asbestos renoval work, al

surfaces from whi ch asbestos has been renoved shall be wi re-brushed

and/ or wet-scrubbed, or cleaned by an equival ent nethod, to renove al

vi si bl e asbestos-containing material. During this work, the surfaces

bei ng cl eaned shall be kept wet whenever feasible.

Seal i ng (Lock-down encapsul ation). Lock down any residual asbestos

fibers which may remain on all surfaces from which asbestos has been

renoved with an encapsul ant seal er

1. Coverage rate. Use the coverage rate specified in the Underwiters
Laboratories listing or certification, or the manufacturer's
i nstructions, whichever is greater.

2. Effectiveness. Apply the encapsulant in a nanner whi ch does not
degrade the function of any replacenent material. |In particular, for
repl acenent fireproofing, apply the encapsul ant so that the
repl acenent fire-resistive assenbly conforns to the requirenents
(e.g., rating) of this specification and existing building conditions
and requirenents.

M NI - ENCLOSURE

1. Renopve non-friable asbestos-containing material within a mni-
encl osure according to the follow ng procedure:

a. Conpletely separate the work area fromother portions of the
bui | di ng by providing double sheet plastic barriers at |east 6-ml
in thickness. Seal the perineter of all sheet plastic barriers
with duct tape and spray cenent. Stagger seans so that the top
| ayer can be renoved independently of the bottom | ayer.

b. Work Room Construct Wrk Roomin the sane nmanner as a Prinmary
Barrier fabricated from6-n| polyethylene sheeting. Arrange so
that Primary Barrier provides both a Critical and Prinmary Barrier.
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2

Line walls and fl oor of Work Roomwi th a continuous Secondary
Barrier.

c. Change Room Provide an approximtely 3'-0" by 3'-0" Change Room
with additional space as required for storage, attached to each
Work Room Fabricate Change Room from 6-m | pol yet hyl ene sheeting
in the same manner as a Prinmary Barrier. Locate so that access to
Wrk Area is through Change Room

d. Step Of Area: Cover floor in front of entry to Change Room with
one layer of 6-m | polyethylene sheeting. Securely anchor sheet
plastic to prevent slipping.

e. Door Construction: Doors shall be constructed at the Change Room
entry and entry from Change Room to Wirk Room  These flaps nust
be secured to prevent | eakage outside the enclosure.

f. A HEPA filtered vacuum cleaner, |ocated outside mni-enclosure,
may be used to establish negative pressure. Provide a m nimum of
four (4) air changes per hour in the Wrk Room

CONCRETE ASBESTOS PI PE

Concrete Asbestos Pipe (AC Pipe or Transite™) is considered by NESHAP
regul ations to be a Category Il non-friable material. That is, this
asbestos containing naterial, when dry, cannot be crunbl ed, pulverized,
or reduced to powder by hand pressure. Category Il materials nust be
renoved prior to denolition or renovation if it is believed that they

wi || be damaged and becone friable as a result of construction
activities.

Pol yet hyl ene surfaces. Were plastic surfaces are used, the enclosure

shal | be nade using one or nore |ayer of 6-ml| (0.15 nmy or thicker

pol yet hyl ene plastic sheeting to enclose sections of the naterial.

Pl astic sheets shall be sealed water-tight by overlapping by at |least 6
inches (15 cm or nore and sealing the seans with adhesive and duct

t ape.

The AC Pipe is to be capped in preparation for the sewer line to be re-
routed for building 85 the abandoned sewer |ine existing within the
footprint of the future building will be renoved and properly di sposed.
The extent of ACMto be renoved shall be determ ned during the renova
project. It is believed that approximately 30 |inear feet of AC Pipe

will be removed. Polyethylene sheeting will be placed under the pipe
prior to cutting or breaking of pipe to capture associated debris. The

AC pi pe shall be wapped prior to removal fromthe trench

Wetting. The wand of a |ow pressure spray unit, or of an injection
unit, delivering anended water, shall be used to wet the surface of the
CAB to prevent fugitive dust.
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3

E. Cleanup. Ceanup shall be as provided per Section 3.3.

F. Disposal. Disposal shall be as provided per Section 3.3.
CLEANUP
A. Baggi ng.
1. Procedures. The ashestos-containing nmaterial shall be packed and

seal ed i n asbestos-| abel ed plastic bags either in the work area or in

a negative pressure, HEPA-filtered encl osure and decontam nation unit

around any vacuumtransfer or other waste collection equi pnent

| ocated outside the work area, except as provided below. The seal ed

pl astic bags shall be placed into asbestos-|abel ed contai ners and may

be either transported imrediately or stored tenporarily in the work
area or other negative pressure, HEPA-filtered enclosure for |ater
transport.

Label i ng. Asbestos waste containers shall be |abel ed, except for

nonfri abl e asbest os-contai ni ng waste that has not been and does not

have a high probability of becom ng, crunbled, pulverized, or reduced
to powder, which need not be | abel ed.

Surface cleaning. After conpletion of gross ashestos renoval work,

all surfaces from whi ch asbestos has been renmoved shall be

Wi re-brushed and/or wet-scrubbed, or cleaned by an equival ent nethod,

to renove all visible asbestos-containing material. During this

wor k, the surfaces being cleaned shall be kept wet whenever feasible.

Decontam nation. All materials, equipnment, tools and bagged wastes

taken fromthe work area or other negative pressure, HEPA-filtered

enclosure after the initiation of asbestos renoval work shall be

t hor oughl y decontam nated as foll ows:

a. Goss cleaning. Wrkers shall renobve gross contam nation from
tool s, equi pment, buildi ng conmponents, waste bags, and ot her
materials before these itens | eave the work area. Workers proceed
to the contam nated/ equi pment room where they shall wash these
itens.

b. Washing. After washing, tools, equipnent and other materials are
passed into the shower room where they nmay be re-washed if
necessary to renove visible debris, in the shower. Tools,
equi prent and materials are passed fromthe shower roominto the
equi prent/waste renoval room and then outside the decontani nation
encl osure.

c. Bagged waste. Workers shall renove gross contamnation fromthe
bagged waste before | eaving the work area. Wrkers take bagged
waste to the contam nat ed/ equi prent room where the bags are
wet - cl eaned. After the bagged waste is wet-cleaned in the
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cont am nat ed/ equi prent room the bags shall be handed into the
shower room where they shall be placed in a second, clean |abel ed
pl astic bag, seal ed, washed, and handed i nto the equi prent/waste
renoval room or washed and handed into the equi pnent/waste
renoval roomto be placed into clean | abeled druns. The waste
material in seal ed double containers (two bags, or a bag and a
drum) is passed fromthe equi pnent/waste renoval roomto outside
t he decontam nation encl osure.

d. Containerized bagged waste. Waste which has been deposited
directly (e.g., by vacuumtransfer) into a bag which is in a
transport vehicle, which has not contam nated the outside of the
bag, and whi ch needs no further on-site handling prior to
transport fromthe work site, shall be sealed in the bag, checked
for surface contanination, wet cleaned and, if appropriate, HEPA
vacuuned if such contam nation is found, and transported fromthe
site.

B. Di sposal

1

Packagi ng. Prior to post-abatenent inspection, al

asbest os-cont ai ni ng waste shall be packaged in seal ed doubl e
containers and renoved fromthe work area to a specified
transportation vehicle or a designated hol ding area approved by the
Owner’ s Representative. The outer container may be either a clean
seal ed drum (steel or fiber) or a sealed plastic bag. The inner
contai ner shall be a sealed plastic bag at least 6 m| (0.15 M)

t hi ck.

OSHA/ EPA | abel i ng. Asbestos warning | abel s havi ng pernanent adhesive
and wat erproof print, or being pernmanently printed on the container,
shall be affixed to the outside of all asbestos containers, and each
i nsi de bag, except that nonfriabl e asbestos-containing waste that has
not been and does not have a high probability of becom ng, crunbled,
pul veri zed, or reduced to powder need not be | abel ed.

DOT | abeling and marking. A DOT "class 9" shipping | abel and DOT
mark shall be applied to or be printed on each packagi ng of asbestos-
containing materials; except for nonfriable asbestos-containing
materials that did not becone crunbl ed, pulverized, or reduced to
powder; or a limted quantity of asbestos-containing material which
is not being transported by air

EPA vehicle marking. Each vehicle transporting asbestos-containing
wast e shall be marked with asbestos danger signs during |oading and
unl oadi ng of the waste, in accordance with the NESHAP

40 CFR 61.150(c).
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5. Tenporary storage.

a. Authorization. Tenporary storage of seal ed doubl e containers of
asbest os waste outside the decontam nation encl osure may be
permtted, upon approval of the procedures by the Oaner’s
Repr esent ati ve.

b. Procedure. After the seal ed doubl e containers have been passed
out of the decontamination enclosure or the containnent barrier,

they shall imrediately be placed in a cart lined with at | east one
layer of 6 mil| (0.15 nm plastic sheeting. Wen a sufficient
nunmber of containers have accunul ated, but not nore than fill the

cart, and no nore than 15 mnutes after |oading the first

contai ner onto the cart, the cart shall be taken to a specified
transportation vehicle or a designated hol ding area and the
contai ners shall be placed therein

6. Vehicle marking. Each cart transporting asbestos-contai ning waste
outside the work area (whether to tenporary storage or to the
transportation vehicle), and each transportation vehicle shall be
mar ked wi th asbestos danger signs during waste |oading and unl oadi ng
in accordance with 40 CFR 61. 150(c).

7. Protection. Workers entering a decontanination enclosure to renove
waste material shall follow the provisions of this contract for
donni ng protective equi prent and exiting the work area or
decont am nati on chanber.

8. Asbestos waste shipnent records.

a. Preparation. The Contractor shall prepare the waste shi pnent
records. Upon subnmitting each waste shipnent record for a
shi pment of asbestos waste to the Ower’s Representative for
signature, the Contractor shall nake avail able the transport
vehicl e and the asbestos waste packages for inspection by the
Owmner’ s Representative so that the Omer’s Representative can
check for significant discrepancies in the amount of waste (for
exanpl e, number of bags or druns, or volune of waste) and its
condition (for exanple, whether the bags or druns appear to be
seal ed and not | eaking).

b. Initially-signed records. The Contractor shall provide asbestos
wast e shi pment record(s) signed by the Owmer’s Representative, the
Contractor and the initial transporter to the Omer’s
Repr esent ati ve when asbestos wastes are renoved fromthe facility
property.

c. Depositing. Asbestos waste shall be deposited as soon as
practical at a regul ated waste di sposal site, except for EPA
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"Category |I" nonfriable ACM (packing, gasket, resilient floor
covering, or asphalt roofing product ACM that has not becone
friable, nor will be or has been sanded, ground, cut, or abraded.
Provi di ng conpl etel y-signed records. Conpl eted waste shi pnent
record(s) signed by the Contractor, all transporter(s),
transferor(s), disposal and/or conversion facility(ies), shall be
provided to the Owmer’s Representative within 30 days of the tine
at whi ch the asbestos-containing wastes are received at the

di sposal and/or conversion facility(ies), which shall be no | onger
than 40 days after the waste was accepted by the initia
transporter.

Wast e conversion. |f any asbestos-containing waste is converted
to asbestos-free material in accordance with 40 CFR 61. 155,

conpl eted certificate(s) of conversion, signed by the Contractor
and the conversion facility(ies), shall be provided to the Omer’s
Representative within 35 days of the tine at which the asbestos-
contai ning waste is converted, which shall be no | onger than 45
days after the waste was accepted by the initial transporter.

- - -END- - -
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SECTI ON 03 30 00
CAST- | N- PLACE CONCRETE

PART 1 - GENERAL

1.1 DESCRI PTI ON
This section specifies cast-in-place structural concrete and nmaterials
and m xes for other concrete.

1.2 RELATED WORK

A. Materials testing and inspection during construction: Section 01 45 29,
TESTI NG LABORATORY SERVI CES.

B. Concrete roads, wal ks, and simlar exterior site work: Section 32 05 23,
CEMENT AND CONCRETE FOR EXTERI OR | MPROVEMENTS

1.3 TESTI NG AGENCY FOR CONCRETE M X DESI GN

A. Testing agency retained and rei nbursed by the Contractor and approved by
Resi dent Engi neer.

B. Testing agency nmaintaining active participation in Program of Cenent and
Concrete Reference Laboratory (CCRL) of National Institute of Standards
and Technol ogy.

C. Testing agency shall furnish equipnment and qualified technicians to
establish proportions of ingredients for concrete m xes.

1. 4 TOLERANCES:

A. Formmork: ACI 117, except the elevation tolerance of fornmed surfaces
before renmoval of shores is +0 nm (+0 inch) and -20 nm (-3/4 inch).

B. Reinforcenment Fabricating and Placing: ACI 117, except that fabrication
tol erance for netric bar sizes Nos. 10, 13, and 16 (English size Nos. 3,
4, and 5) (Tolerance Synbol 1 in Fig. 2.1(a), ACI, 117) used as colum
ties or stirrups is +0 mm (+0 inch) and -13 mm (-1/2 inch) where gross
bar length is less than 3600 mm (12 feet), or +0 nm (+0 inch) and -20 mm
(-3/4 inch) where gross bar length is 3600 nm (12 feet) or nore.

C. Cross-Sectional Dinension: AClI 117, except tolerance for thickness of
slabs 12 inches or less is +20 mm (+3/4 inch) and - 6 mMmm (-1/4 inch).

Tol erance of thickness of beams nore than 300 nm (12 inch) but |ess than
900 mm (3 feet) is +20 mm (+3/4 inch) and -10 nm (-3/8 inch).

D. Slab Finishes: ACl 117, Section 4.5.6, F-nunber nmethod in accordance

wi th ASTM E1155, except as foll ows:

1. Test entire slab surface, including those areas within 600 mm
(2 feet) of construction joints and vertical elenents that project
t hrough sl ab surface.

2. Maxi num el evati on change which may occur within 600 mm (2 feet) of
any colum or wall elenent is 6 mm (0.25 inches).
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3. Allow sanpl e neasurenent |ines that are perpendi cular to construction
joints to extend past joint into previous placenent no further than
1500 nm (5 feet).

1.5 REGULATORY REQUI REMENTS:
A. ACl SP-66 — ACI Detailing Manual .
B. ACI 318 - Building Code Requirenents for Reinforced Concrete.
C. ACI 301 — Standard Specifications for Structural Concrete.
1.6 SUBM TTALS:

A

G

Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,

and SAMPLES.

Shop Draw ngs:

1. Reinforcing steel: Conplete shop draw ngs

2. Construction Joint Layout: Dinmensioned, for foundations, slabs on
grade, and concrete topping over netal deck.

M|l Test Reports:

1. Reinforcing Steel.

2. Cement.

Manuf acturer's Certificates:

Li ght wei ght aggregate for structural concrete.

Ai r-entraining adm xture.

Chemi cal adm xtures, including chloride ion content.

Sheet Materials for curing concrete.

Li qui d nenbrane-form ng conpounds for curing concrete.

Non-shrink grout.

Expansion joint filler.

Adhesi ve bi nder.

. Vapor Barrier

Testing Agency for Concrete M x Design: Approval request including

qualifications of principals and technicians, docunentation of relavent

© N A WDNRE

equi prent availability and calibrations, and evidence of active
participation in program of Cenment and Concrete Reference Laboratory
(CCRL) of National Institute of Standards and Technol ogy.

Test Report for Concrete M x Designs: Trial mxes including conpressive
strength, water-cenent ratio curves, concrete mx ingredients, and

adm xtures.

Pre-concrete Conference: Meeting mnutes

1.7 DELI VERY, STORAGE, AND HANDLI NG

A

Conformto ACI 304. Store aggregate separately for each kind or grade,
to prevent segregation of sizes and avoid inclusion of dirt and other
mat eri al s.
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Deliver cenent in original sealed containers bearing nane of brand and
manuf acturer, and nmarked with net weight of contents. Store in suitable
wat ertight building in which floor is raised at | east 300 nm (1 foot)
above ground. Store bulk cenment and fly ash in separate suitable bins.
Del i ver other packaged materials for use in concrete in original sealed
containers, plainly narked with manufacturer's name and brand, and
protect from damage until used.

1. 8 PRE- CONCRETE CONFERENCE

A

CGeneral : At |east 15 days prior to submttal of design mixes, conduct a
neeting to revi ew proposed nethods of concrete construction to achi eve
the required results.

Agenda: Includes but is not limted to:

1. Submittals.

2. Coordination of work.

3. Availability of material

4. Concrete m x design including adm xtures.

5. Location of construction joints in foundations, slabs on grade, and
concrete toppi ng over netal deck

6. Methods of conveying, placing, finishing, and curing.

7. Finish criteria required to obtain required flatness and | evel ness.

8. Timng of floor finish measurenents.

9. Material inspection and testing.

Attendees: Include but not Iimted to representatives of Contractor;
subcontractors involved in supplying, conveying, placing, finishing, and
curing concrete; |ightweight aggregate manufacturer; adm xture

manuf acturers; Resident Engi neer; Consulting Engi neer; Departnent of
Veterans Affairs retained testing | aboratories for concrete testing and
finish (F-nunber) verification

M nutes of the neeting: Contractor shall take minutes and type and
distribute the mnutes to attendees within five days of the neeting.

1.9 APPLI CABLE PUBLI CATI ONS

A

B

Publications |isted below forma part of this specification to extent
referenced. Publications are referenced in text by basic designation

only.

American Concrete Institute (ACl):

117-10. . ..o Tol erances for Concrete Construction and
Material s

211.1-91(R2009)......... Sel ecting Proportions for Normal, Heavywei ght,
and Mass Concrete

211.2-98(R2004)......... Sel ecting Proportions for Structural Lightweight
Concrete
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214R-02. . . ... ... Eval uation of Strength Test Results of Concrete

301-10. .. ..o Structural Concrete

304R-00(R2009).......... Gui de for Measuring, Mxing, Transporting, and
Pl aci ng Concrete

305R-10................. Hot Weat her Concreting

306R-10................. Col d Weat her Concreting

308R-01(R2008).......... Standard Practice for Curing Concrete

309R-05................. Gui de for Consolidation of Concrete

318-08.......... . Bui | di ng Code Requirenents for Reinforced
Concrete and Conmentary

347-04. .. .. ... Guide to Formmrk for Concrete

SP-66-04................ ACl Detailing Manua

Anerican National Standards Institute and American Hardboard Association

(ANSI / AHA) :

A135.4-2004............. Basi ¢ Har dboard

American Society for Testing and Materials (ASTM:

A615/ AB15M09. . ... ... ... Def ormed and Plain Billet-Steel Bars for
Concrete Rei nforcenent

A653/ AB53M09. .. ........ St eel Sheet, Zinc-Coated (Gal vani zed) or Zinc-
Iron All oy-Coated (Gal vanneal ed) by the Hot-Dip
Process

A706/ A7T06M09. .. ........ Low Al l oy Steel Deforned and Plain Bars for
Concrete Rei nforcenent

A767/ AT67TM09. .. ........ Zinc- Coated (Gl vani zed) Steel Bars for Concrete
Rei nf or cement

AB20-06................. Steel Fibers for Fiber-Reinforced Concrete

C31/C31M09............. Maki ng and Curing Concrete Test Specinmens in the
field

C33-08.......... ... ... Concrete Aggregates

C39/C39M09............. Conpressive Strength of Cylindrical Concrete
Speci nmens

C94/ C94M09. . ........... Ready- M xed Concrete

C143/C143M10........... Sl unp of Hydraulic Cenent Concrete

C150-09................. Portl and Cenent

Cl71-07................. Sheet Materials for Curing Concrete

Cl72-08................. Sanpling Freshly M xed Concrete

Cl73-10................. Air Content of Freshly M xed Concrete by the
Vol unetric Method

C192/ C192M07. . ......... Maki ng and Curing Concrete Test Specinmens in the

Laboratory
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C231-09................. Air Content of Freshly M xed Concrete by the
Pressure Met hod

C260-06................. Air-Entraining Adm xtures for Concrete

C309-07................. Li qui d Menbr ane- For mi ng Conpounds for Curing
Concrete

C330-09................. Li ght wei ght Aggregates for Structural Concrete

C494/ CA94M 10. . . ... .. ... Chem cal Adm xtures for Concrete

C618-08................. Coal Fly Ash and Raw or Cal ci ned Natura
Pozzol an for Use as a Mneral Adm xture in
Concrete

C666/ C666M03. . ......... Resi stance of Concrete to Rapid Freezing and
Thawi ng

C881/C881M02........... Epoxy- Resi n- Base Bondi ng Systens for Concrete

C1107/1107M08.......... Packaged Dry, Hydraulic-Cenent G out (Non-
shri nk)

C1315-08................ Li qui d Menbr ane- For mi ng Conpounds Havi ng Speci al
Properties for Curing and Seal ing Concrete

D297-93(R2006).......... Rubber Products-Chem cal Analysis

D1751-04(R2008)......... Pref ormed Expansion Joint Filler for Concrete

Pavi ng and Structural Construction (Non-
extrudi ng and Resilient Bitun nous Types)

D4397-09................ Pol yet hyl ene Sheeting for Construction,
Industrial and Agricultural Applications
E1155-96(R2008)......... Det erm ni ng Fe Fl oor Fl atness and F_ Fl oor

Level ness Nunbers
E. American Wl ding Society (AWS):
D1.4/D1.4M11........... Structural Welding Code - Reinforcing Stee
F. Concrete Reinforcing Steel Institute (CRSI):
Handbook 2008
G U S. Departnent of Commerce Product Standard (PS)

PS 1........ ... .. ... ... Construction and Industrial Plywod
PS 20...... ... ... ..., Anmerican Softwood Lunber

PART 2 — PRODUCTS:

2.1 FORME:

A. Wod: PS 20 free fromloose knots and suitable to facilitate finishing
concrete surface specified; tongue and grooved.

B. Plywood: PS-1 Exterior Grade B-B (concrete-form) 16 nm (5/8 inch), or
20 mm (3/4 inch) thick for unlined contact form B-B Hi gh Density
Concrete Form Overl ay optional

C. Metal: Steel (renpval type) of suitable weight and formto provide
required rigidity.
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Per manent Steel Form for Concrete Slabs: As specified in

Section 05 36 00, COWPOSI TE METAL DECKI NG

Corrugat ed Fi berboard Voi d Boxes: Double faced, conpletely inpregnated
with paraffin and | amnated with noisture resistant adhesive, size as
shown. Design forns to support not |ess than 48 KPa (1000 psf) and not
| ose nore than 15 percent of their original strength after being

conpl etely subnmerged in water for 24 hours and then air dried.
Form Ti es: Develop a m ni mum worki ng strength of 13.35 kN (3000 pounds)
when fully assenbl ed. Ties shall be adjustable in length to permt
tightening of forns and not have any |ugs, cones, washers to act as
spreader within form nor |eave a hole larger than 20 mm (3/4 inch)

di aneter, or a depression in exposed concrete surface, or |eave netal
closer than 40 nm (1 1/2 inches) to concrete surface. Wre ties not
permtted. Cutting ties back fromconcrete face not pernitted.

2.2 MATERI ALS

A
B

Portl and Cenment: ASTM C150 Type | or 11.
Fly Ash: ASTM C618, Cass C or F including supplenentary optiona
requirenents relating to reactive aggregates and al kalies, and | oss on
ignition (LO) not to exceed 5 percent.
Coar se Aggregate: ASTM C33.
1. Size 67 or Size 467 may be used for footings and walls over 300 mMm
(12 inches) thick.
2. Coarse aggregate for applied topping, encasenent of steel columms,
and netal pan stair fill shall be Size 7.
3. Maxi num si ze of coarse aggregates not nore than one-fifth of
narr owest di mensi on between sides of forns, one-third of depth of
sl abs, nor three-fourth of m nimum cl ear spaci ng between reinforcing
bars.
Li ght wei ght Aggregates for Structural Concrete: ASTM C330, Table 1
Maxi mum si ze of aggregate not |arger than one-fifth of narrowest
di nensi on between fornms, nor three-fourth of mninmmclear distance
bet ween reinforcing bars. Contractor to furnish certified report to
verify that aggregate is sound and durable, and has a durability factor
of not | ess than 80 based on 300 cycles of freezing and thaw ng when
tested in accordance with ASTM C666.
Fi ne Aggregate: ASTM C33. Fine aggregate for applied concrete fl oor
toppi ng shall pass a 4.75 mm (No. 4) sieve, 10 percent maxi mum shal
pass a 150 um (No. 100) sieve.
M xi ng Water: Fresh, clean, and potable.
Adm xt ur es:
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1. Water Reducing Adm xture: ASTM C494, Type A and not contain nore
chloride ions than are present in municipal drinking water.

2. Water Reducing, Retarding Adm xture: ASTM C494, Type D and not
contain nore chloride ions than are present in municipal drinking
wat er .

3. Hi gh-Range Water-Reduci ng Adm xture (Superplasticizer): ASTM C494,
Type F or G and not contain nore chloride ions than are present in
nmuni ci pal drinking water.

4. Non-Corrosive, Non-Chloride Accelerator: ASTM C494, Type C or E, and
not contain nore chloride ions than are present in nunicipal drinking
wat er. Adm xture manufacturer nust have | ong-term non-corrosive test
data from an i ndependent testing |aboratory of at |east one year
duration using an acceptabl e accel erated corrosi on test nethod such
as that using electrical potential neasures.

5. Air Entraining Adm xture: ASTM C260.

Prohi bi ted Adnmi xtures: Cal cium chloride, thiocyanate or adm xtures
contai ning nore than 0.05 percent chloride ions are not permtted.

7. Certification: Test Report for Concrete M x Designs shall include
witten conformance to the requirenents above, to the requirenents
regardi ng chloride ion content of the admi xtures, and to the
conpatibility of all adm xtures used in a m x.

Vapor Barrier: ASTM D4397, 0.25 mm (10 m ).

Rei nforcing Steel: ASTM A615, deforned, grade as shown.

Rei nforcing Bars to be Wl ded or where indicated on the Draw ngs: ASTM

A706, deforned, grade as shown.

Supports, Spacers, and Chairs: Types which will hold reinforcenent in

position shown in accordance with requirenents of ACI 318 except as

speci fi ed.

Expansi on Joint Filler: ASTM D1751.

Sheet Materials for Curing Concrete: ASTM Cl71.

Li qui d Menbrane-form ng Conpounds for Curing Concrete: ASTM C309,

Type |, with fugitive dye. Conpound shall be conpatible with schedul ed

surface treatment, such as paint and resilient tile, and shall not

di scol or concrete surface.

Moi sture Vapor Em ssions & Alkalinity Control Sealer: 100% active

col orl ess aqueous siliconate solution concrete surface treatnment applied

the day of the concrete pour in |lieu of other curing nethods for all

concrete slabs receiving resilient flooring, such as, sheet vinyl, vinyl
conposition tile, rubber, wood flooring, carpet, epoxy coatings and

overl ays .
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1. ASTM C1315 Type 1 Class A, and ASTM C309 Type 1 Cass A, penetrating
product to have no | ess than 34%solid content, |eaving no sheen,
vol atil e organi ¢ conpound (VOC) content rating as required to suite
regul atory requirenents. The product shall have at least a five (5)
year docunented history in controlling noisture vapor em ssion from
damagi ng fl oor covering, conpatible with all finish materials.
2. MVE 15-Year VWarranty:
a. Wien a floor covering is installed on a bel ow grade, on grade, or
above grade concrete slab treated with Misture Vapor Enissions &
Al kalinity Control Seal er according to manufacturer’s instruction,
seal er manufacturer shall warrant the floor covering system
against failure due to noisture vapor mgration or noisture-born
contam nates for a period of fifteen (15) years fromthe date of
original installation. The warranty shall cover all |abor and

materials needed to replace all floor covering that fails due to
noi sture vapor em ssion & noisture born contani nates.
P. Non-Shrink Gout:
1. For Installation at Colum Base Pl ates,
ASTM C1107, pre-m xed, non-netallic, produce a conpressive strength
of at least 31 MPa (4,500 psi) at three days and 52 MPa (7,500 psi)
at 28 days. Furnish test data from an independent |aboratory
i ndicating that the grout when placed at the consistency associ ated
with the specified strength shall achieve 95 percent bearing under a
900 mm x 900 mm (3 foot by 3 foot) base plate.
2. For applications other than at base plates,
ASTM C1107, pre-nmixed, non-netallic, produce conpressive strength of
at least 31 MPa (4,500 psi) at three days and 52 MPa (7500 psi) at 28

days.
Q Adhesi ve Binder: ASTM C881
1. Porous Backfill: Crushed stone or gravel graded from25 mmto 20 mm

(1 inch to 3/4 inch).

2. Synthetic Fibers: 100 percent virgin honopol ymer pol ypropyl ene
fibrillated fibers for secondary reinforcing of concrete nenbers. Use
appropriate |length and mni mum dosage rate of 1.2 kg/n? (2.0 I b. per
cubic yard). Product shall have a UL rating.

3. Steel Fibers: ASTM A820, Type | cold drawn, high tensile steel wire
for use as primary reinforcing in slab-on-grade. M ninum dosage rate
18 kg/nt (30 | b. per cubic yard).

4. Blended Fibers: Blend of Synthetic Fibers and Steel Fibers.

5. Epoxy Joint Filler: Two conponent, 100 percent solids conpound, with
a mni num shore D hardness of 50.
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6. Bondi ng Adm xture: Non-rewettabl e, polynmer nodified, bonding
conpound.

7. Architectural Concrete: For areas designated as architectura
concrete on the Contract Docunents, use colored cenents and specially
sel ected aggregates as necessary to produce a concrete of a color and
finish which exactly matches the desi gnated sanpl e panel

2.3 CONCRETE M XES:

A. M x Designs: Proportioned in accordance with Section 5.3, "Proportioning
on the Basis of Field Experience and/or Trial M xtures" of ACI 318.

1. If trial mxes are used, nake a set of at least 6 cylinders in
accordance with ASTM C192 for test purposes fromeach trial mx; test
three for conmpressive strength at 7 days and three at 28 days.

2. Submit a report of results of each test series, include a detailed
listing of the proportions of trial m x or mxes, including cenent,
fly ash, adm xtures, weight of fine and coarse aggregate per n?
(cubic yard) neasured dry rodded and danp | oose, specific gravity,
fi neness nodul us, percentage of noisture, air content,
wat er-cenent-fly ash ratio, and consistency of each cylinder in terns
of slunmp. Include dry unit weight of |ightweight structural concrete.

3. Prepare a curve showing relationship between water-cenent-fly ash
ratio at 7-day and 28-day conpressive strengths. Plot each curve
using at |east three specinens.

4. If the field experience nethod is used, submt conplete standard
devi ati on anal ysi s.

B. Fly Ash Testing: Submt certificate verifying conformance with
specifications initially with nmx design and for each truck |load of fly
ash delivered fromsource. Notify Resident Engineer imediately when
change in source is anticipated. Prior to beginning trial mxes submt
to the Resident Engineer the follow ng representative sanpl es of
material to be used, properly identified source and project description
and number, type of testing (conplete chem cal and physical), suitably
packaged for shiprment, and addressed as specified. Alow 60 cal endar
days for test results after submttal of sanple
1. Fly ash - 2.25 kg (five pounds).

2. Portland cerment - 3.5 kg (8 pounds):

a. Address -Waterways Experinent Station (VES)
b. 3909 Halls Ferry Road

c. Vicksburg, M5 39180-6199

d. ATTN: Engi neering Materials G oup

C. After approval of mxes no substitution in naterial or change in
proportions of approval m xes may be made wi thout additional tests and
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approval of Resident Engineer or as specified. Making and testing of
prelimnary test cylinders nmay be carried on pending approval of cenent
and fly ash, providing Contractor and manufacturer certify that

i ngredi ents used in nmaking test cylinders are the sane. Resident

Engi neer may al |l ow Contractor to proceed with depositing concrete for
certain portions of work, pending final approval of cenent and fly ash
and approval of design mx

Cenent Factor: Maintain mninumcenent factors in Table | regardl ess of
conpressive strength devel oped above mininmunms. In mx designs where fly
ash is utilized, use as an adm xture with 20% repl acenment by wei ght in
all structural work.

TABLE | - CEMENT AND WATER FACTORS FOR CONCRETE
Concrete Strength Non- Ai r - Ai r-Entrained
Ent r ai ned
Mn. 28 Day Mn. Cenent Max. Water Mn. Cement | Max. Vater
Conp. Str. kg/ m? (I bs/c. Cenent Ratio Cenent
_ yd) kg/ m' Rati o
MPa (psi) (I'bs/c. yd)
35 (5000) %3 375 (630) 0.45 385 (650) 0.40
30 (4000)*3 325 (550) 0.55 340 (570) 0.48
25 (3000) %3 280 (470) 0. 65 290 (490) 0.52
25 (3000) 2 300 (500) R 310 (520) R

1. If trial mxes are used, the proposed m x design shall achieve a
conpressive strength 8.3 MPa (1200 psi) in excess of f'c. For
concrete strengths above 35 Ma (5000 psi), the proposed m x design
shal | achieve a conpressive strength 9.7 MPa (1400 psi) in excess of
f'c.

2. Lightweight Structural Concrete. Punp nixes may require higher cenent
val ues.

3. For concrete exposed to high sulfate content soils nmaxi mum water
cenent ratio is 0.44.

4. Determ ned by Laboratory in accordance with ACI 211.1 for norma
concrete or ACI 211.2 for |ightweight structural concrete.

Maxi mum Sl unp: Maxi mum sl unp, as determ ned by ASTM C143 with tol erances

as established by ASTM C94, for concrete to be vibrated shall be as

shown in Table 11

TABLE 11 - MAXI MUM SLUMP, MM (| NCHES) *
Type of Construction Nor mal Wi ght Li ght wei ght Structura
Concrete Concrete

Rei nf or ced Footi ngs
and Substructure
Val | s

75mm (3 i nches) 75 mm (3 inches)

03 30 00 - 10



03-11

Toppi ng over Metal 100 mm (4 100 mm (4 i nches)
Deck, Sl abs, Beans, i nches)
Rei nforced Valls, and
Bui | di ng Col umms

F. Slunp may be increased by the use of the approved hi gh-range water-

reduci ng adm xture (superplasticizer). Tol erances as established by ASTM
C94. Concrete containing the high-range-water-reducing adm xture may
have a maxi mum sl unp of 225 nm (9 inches). The concrete shall arrive at
the job site at a slump of 50 nmto 75 mMm (2 inches to 3 inches), and 75
mmto 100 nm (3 inches to 4 inches) for |ightweight concrete. This
shoul d be verified, and then the high-range-water-reduci ng adm xture
added to increase the slunp to the approved | evel.

Air-Entrai nnent: Air-entrainment of normal weight concrete shall conform
with Table Il1l. Air-entrai nment of |ightweight structural concrete shal
conformwith Table IV. Deternine air content by either ASTM C173 or ASTM
C231.

TABLE 111 - TOTAL Al R CONTENT
FOR VARI QUS S| ZES OF COARSE AGGREGATES ( NORMAL CONCRETE)

Nom nal Maxi mum Si ze of Coarse | Total Air Content Percentage
Aggregate, mm (i nches) by Vol une
20 mm (3/4 in) 4to 7%
25 mm (1 in) 3-1/2 to 6-1/2%
40 mm (1-1/2 in) 3 to 6 percent
TABLE |V
Al R CONTENT OF LI GHTWVEI GHT STRUCTURAL CONCRETE

Nom nal Maxi num Si ze of Total Air Content Percentage

Coar se Aggregate, mm by Vol une

(i nches)

10 mm (3/8 in) 5to 8%

G eater than 10 mm (3/8 in) 4to 7%

H H gh early strength concrete, made with Type Il cenment or Type | cenent

pl us non-corrosive accelerator, shall have a 7-day conpressive strength
equal to specified mninmum 28-day conpressive strength for concrete type
specified nmade with standard Portland cenent.

Li ght wei ght structural concrete shall not weigh nore than air-dry unit
wei ght of 1840 kg/n? (115 pcf). Air-dry unit weight determined on 150 nm
by 300 mm (6 inch by 12 inch) test cylinders after seven days standard
noi st curing foll owed by 21 days drying at 23 degrees C + 1.7 degrees C

(73.4 + 3 degrees Fahrenheit), and 50 (plus or minus 7) percent relative
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hum dity. Use wet unit weight of fresh concrete as basis of control in

field.

Concrete slabs placed at air tenperatures bel ow 10 degrees C (50 degrees

Fahr enheit) use non-corrosive, non-chloride accel erator. Concrete

required to be air entrained use approved air entraining adm xture.

Punped concrete, synthetic or blended fiber reinforced concrete,

architectural concrete, concrete required to be watertight, and concrete

with a water/cement ratio bel ow 0.50 use hi gh-range water-reduci ng

adm xture (superplasticizer).

Durability: Use air entrainnment for building slabs on grade, concrete

toppi ng over nmetal deck, all exterior exposed concrete subjected to

freezing and thawi ng and other concrete shown or specified. Air content

as shown in Table Il or Table IV

Enforcing Strength Requirenents: Test as specified in Section 01 45 29,

TESTI NG LABORATORY SERVI CES, during the progress of the work. Seven-day

tests may be used as indicators of 28-day strength. Average of any three

28-day consecutive strength tests of |aboratory-cured specinens
representing each type of concrete shall be equal to or greater than
specified strength. No single test shall be nore than 3.5 MPa (500 psi)
bel ow specified strength. Interpret field test results in accordance
with ACl 214. Should strengths shown by test specinens fall bel ow

requi red val ues, Resident Engi neer nmamy require any one or any

conbi nati on of the follow ng corrective actions, at no additional cost

to the Governnent:

1. Require changes in mx proportions by selecting one of the other
appropriate trial mxes or changing proportions, including cenent
content, of approved trial mx

2. Require additional curing and protection
If five consecutive tests fall bel ow 95 percent of m ni num val ues
given in Table | or if test results are so low as to raise a question
as to the safety of the structure, Resident Engi neer may direct
Contractor to take cores fromportions of the structure. Use results
fromcores tested by the Contractor retained testing agency to
anal yze structure

4. |f strength of core drilled specinmens falls bel ow 85 percent of
m ni mum val ue given in Table |, Resident Engi neer may order | oad
tests, made by Contractor retained testing agency, on portions of
buil ding so affected. Load tests in accordance with ACI 318 and
criteria of acceptability of concrete under test as given therein
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5. Concrete work, judged inadequate by structural analysis, by results
of load test, or for any reason, shall be reinforced with additiona
construction or replaced, if directed by the Resident Engineer.

2.4 BATCH NG AND M XI NG
A. General: Concrete shall be "Ready-M xed" and conply with AClI 318 and

ASTM C94, except as specified. Batch mxing at the site is pernmitted.

M xi ng process and equi pnment must be approved by Resident Engineer. Wth

each batch of concrete, furnish certified delivery tickets listing

information in Paragraph 16.1 and 16.2 of ASTM C94. Maxi num delivery
tenperature of concrete is 38°C (100 degrees Fahrenheit). M nimm
delivery tenperature as follows:

At mospheric Tenperature M ni mum Concr et e Tenperature
-1.0 degrees to 4.4 degrees C 15. 6 degrees C (60 degrees F.)
(30 degrees to 40 degrees F)

-17 degrees Cto -1.1 degrees C 21 degrees C (70 degrees F.)
(0 degrees to 30 degrees F.)

1. Services of aggregate manufacturer's representative shall be
furni shed during the design of trial mxes and as requested by the
Resi dent Engi neer for consultation during batching, mxing, and
pl aci ng operations of |ightweight structural concrete. Services wll
be required until field controls indicate that concrete of required
quality is being furnished. Representative shall be thoroughly
famliar with the structural |ightweight aggregate, adjustnment and
control of mxes to produce concrete of required quality.
Representative shall assist and advi se Resident Engi neer

PART 3 — EXECUTI ON
3.1 FORMADRK
A. General: Design in accordance with ACI 347 is the responsibility of the

Contractor. The Contractor shall retain a regi stered Professiona

Engi neer to design the formvmrk and shores where concrete placenent

hei ght exceeds five feet.

1. Form boards and pl ywood forms may be reused for contact surfaces of
exposed concrete only if thoroughly cleaned, patched, and repaired
and Resi dent Engi neer approves their reuse.

2. Provide fornms for concrete footings unless Resident Engineer
determ nes fornms are not necessary.

3. Corrugated fiberboard forns: Place forns on a snooth firm bed, set
tight, with no buckled cartons to prevent horizontal displacenent,
and in a dry condition when concrete is placed.
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Treating and Wetting: Treat or wet contact forns as follows:

1. Coat plywood and board forns with non-staining formsealer. In hot
weat her, cool forns by wetting with cool water just before concrete
i s placed.

2. Cean and coat renovable netal fornms with light formoil before
reinforcement is placed. In hot weather, cool netal forns by
t horoughly wetting with water just before placing concrete.

3. Use sealer on reused plywood forns as specified for new naterial .

Si ze and Spacing of Studs: Size and space studs, wal es and other fram ng

nmenbers for wall forms so as not to exceed safe working stress of kind

of lunber used nor to devel op deflection greater than 1/270 of free span
of nmenber.

Unlined Fornms: Use plywood fornms to obtain a smooth finish for concrete

surfaces. Tightly butt edges of sheets to prevent |eakage. Back up all

vertical joints solidly and nail edges of adjacent sheets to sane stud
with 6d box nails spaced not over 150 mm (6 inches) apart.

Lined Fornms: May be used in lieu of unlined plywod forns. Back up form

lining solidly with square edge board | unber securely nailed to studs

with all edges in close contact to prevent bulging of lining. No joints
in lining and backing may coi ncide. Nail abutted edges of sheets to sane
backi ng board. Nail lining at not over 200 mm (8 inches) on center al ong
edges and with at | east one nail to each square foot of surface area;
nails to be 3d blued shingle or simlar nails with thin flatheads.

Wall Form Ties: Locate wall formties in symretrically |evel horizontal

rows at each line of wales and in plunb vertical tiers. Space ties to

mai ntain true, plunb surfaces. Provide one row of ties within 150 mm (6

i nches) above each construction joint. Space through-ties adjacent to

hori zontal and vertical construction joints not over 450 nm (18 inches)

on center.

1. Tighten row of ties at bottom of formjust before placing concrete
and, if necessary, during placing of concrete to prevent seepage of
concrete and to obtain a clean Iine. Ties to be entirely renoved
shal | be | oosened 24 hours after concrete is placed and shall be
pull ed fromleast inportant face when renoved.

2. Coat surfaces of all nmetal that is to be renbved with paraffin, cup
grease or a suitable conpound to facilitate renoval.

Inserts, Sleeves, and Sinmilar Itens: Flashing reglets, steel strips,

masonry ties, anchors, wood bl ocks, nailing strips, grounds, inserts,

wi re hangers, sleeves, drains, guard angles, forns for floor hinge

boxes, inserts or bond bl ocks for elevator guide rails and supports, and

other itens specified as furnished under this and other sections of
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specifications and required to be in their final position at tine

concrete is placed shall be properly |located, accurately positioned, and

built into construction, and naintai ned securely in place.

1. Install sleeves, inserts and sinmilar items for mechanical services in
accordance with draw ngs prepared specially for nechanical services.
Contractor is responsible for accuracy and conpl et eness of draw ngs
and shall coordinate requirenents for nechanical services and
equi pnent .

2. Mninumclear distance of enbedded itens such as conduit and pipe is
at least three tines dianeter of conduit or pipe, except at stub-ups
and other simlar |ocations.

3. Provide recesses and bl ockouts in floor slabs for door closers and
ot her hardware as necessary in accordance with manufacturer's
i nstructions.

Construction Tol erances:

1. Set and mmintain concrete formwrk to assure erection of conpleted
work within tol erances specified and to accompdate installation of
ot her rough and finish materials. Acconplish renedial work necessary
for correcting excessive tolerances. Erected work that exceeds
specified tolerance lints shall be remedi ed or renoved and repl aced,
at no additional cost to the Governnent.

2. Permissible surface irregularities for various classes of materials
are defined as "finishes" in specification sections covering
i ndividual materials. They are to be distinguished fromtol erances
specified which are applicable to surface irregularities of
structural el enents.

3.2 PLACI NG REI NFORCEMENT:

A

General : Details of concrete reinforcement in accordance with AC 318

unl ess ot herwi se shown.

Pl aci ng: Place reinforcenment conformng to CRSI DA4, unless otherw se

shown.

1. Place reinforcing bars accurately and tie securely at intersections
and splices with 1.6 mm (16 gauge) bl ack anneal ed wire. Secure
rei nforcing bars agai nst displacenent during the placing of concrete
by spacers, chairs, or other simlar supports. Portions of supports,
spacers, and chairs in contact with formwrk shall be made of plastic
in areas that will be exposed when building is occupied. Type,
nunber, and spacing of supports conformto ACI 318. Were concrete
sl abs are placed on ground, use concrete bl ocks or other
non-corrodi ble material of proper height, for support of
reinforcement. Use of brick or stone supports will not be pernmitted.
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C. Spacing: Mninmmclear distances between parallel bars, except in
nmultiple layers of bars in beans shall be equal to nominal dianeter of
bars. M ninmumclear spacing is 25 nm (1 inch) or 1-1/3 tines nmaxi mum
size of coarse aggregate

D. Splicing: Splices of reinforcement made only as required or shown or
speci fied. Acconplish splicing as foll ows:

1. Lap splices: Do not use lap splices for bars larger than Nunber 36
(Nunmber 11). Mnimum | engths of |ap as shown.

2. Wl ded splices: Splicing by butt-welding of reinforcenent permtted
providing the wel d develops in tension at |east 125 percent of the
yield strength (fy) for the bars. Wl ding conformto the requirenents
of AWS D1.4. Welded reinforcing steel conformto the chem ca
anal ysis requirements of AWS D1. 4.

a. Submit test reports indicating the chenical analysis to establish
wel dability of reinforcing steel

b. Submit a field quality control procedure to insure proper
i nspection, materials and wel ding procedure for wel ded splices.

c. Departnent of Veterans Affairs retained testing agency shall test
a mnimum of three splices, for conpliance, |ocations selected by
Resi dent Engi neer.

3. Mechanical Splices: Develop in tension and conpression at |east 125
percent of the yield strength (fy) of the bars. Stresses of
transition splices between two reinforcing bar sizes based on area of
snal | er bar. Provide mechanical splices at |ocations indicated. Use
approved exothermc, tapered threaded coupling, or swaged and
t hreaded sl eeve. Exposed threads and swaging in the field not
perm tted.

a. Initial qualification: In the presence of Resident Engi neer, nake
three test nechanical splices of each bar size proposed to be
spliced. Departnent of Veterans Affairs retained testing
| aboratory will performload test.

b. During installation: Furnish, at no additional cost to the
CGovernment, one conpanion (sister) splice for every 50 splices for
| oad testing. Departnment of Veterans Affairs retained testing
| aboratory will performthe |oad test.

E. Bendi ng: Bend bars cold, unless otherw se approved. Do not field bend
bars partially enbedded in concrete, except when approved by Resi dent

Engi neer.

F. Cleaning: Metal reinforcenent, at tine concrete is placed, shall be free
fromloose flaky rust, nud, oil, or simlar coatings that will reduce
bond.
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G Future Bonding: Protect exposed reinforcement bars intended for bonding
with future work by wapping with felt and coating felt with a
bi t um nous conpound unl ess ot herwi se shown.

3.3 VAPOR BARRI ER

A. Except where nenbrane waterproofing is required, interior concrete slab
on grade shall be placed on a continuous vapor barrier
1. Vapor barrier shall be placed over 100 mm (4 inches) of granular

fill.

2. Vapor barrier joints |apped 150 mm (6 inches) and sealed with
conpati bl e wat er proof pressure-sensitive tape.

3. Patch punctures and tears prior to placing concrete.

3.4 MO STURE VAPOR EM SSI ONS & ALKALI NI TY CONTROL SEALER

A. Sealer is applied on the day of the concrete pour or as as soon as harsh
weat her pernits, prior to any other chemical treatnents for concrete
sl abs either on grade, bel ow grade or above grade receiving resilient
flooring, such as, sheet vinyl, vinyl conposition tile, rubber, wood
flooring, carpet, epoxy coatings and overl ays.

B. Manufacturer’s representative will be on the site the day of concrete
pour to install or train its application and docunent. He shall return
on every application thereafter to verify that proper procedures are
fol | oned.

1. Apply Sealer to concrete slabs as soon as final finishing operations
are conplete and the concrete has hardened sufficiently to sustain
floor traffic w thout danmge.

2. Spray apply Sealer at the rate of 20 n?f (200 square feet) per gallon
Li ghtly broom product evenly over the substrate and product has
conpletely penetrated the surface.

3. If within two (2) hours after initial application areas are subjected
to heavy rainfall and puddling occurs, reapply Seal er product to
t hese areas as soon as weather condition permts.

3.5 CONSTRUCTI ON JO NTS:

A. Unl ess ot herwi se shown, |ocation of construction joints to limt
i ndi vidual placenment shall not exceed 18,000 mm (60 feet) in any
hori zontal direction, except slabs on grade which shall have
construction joints shown. Allow 48 hours to el apse between pouring
adj acent sections unless this requirenent is waived by Resident
Engi neer.

3.6 EXPANSI ON JO NTS:

A. Clean expansion joint surfaces before installing prenolded filler and

pl aci ng adj acent concrete.

03 30 00 - 17



03-11

3.7 PLACI NG CONCRETE

A. Preparation:

1. Renove hardened concrete, wood chi ps, shavings and other debris from
forms.

2. Renpve hardened concrete and foreign materials frominterior surfaces
of m xi ng and conveyi ng equi prent .

3. Have forms and reinforcenent inspected and approved by Resi dent
Engi neer before depositing concrete.

4. Provide runways for wheeling equipnment to convey concrete to point of
deposit. Keep equi prent on runways which are not supported by or bear
on reinforcenent. Provide sinilar runways for protection of vapor
barrier on coarse fill.

B. Bondi ng: Before depositing new concrete on or against concrete which has
been set, thoroughly roughen and clean existing surfaces of |aitance,
foreign matter, and | ocose particles.

1. Preparing surface for applied topping:

a. Renove laitance, nortar, oil, grease, paint, or other foreign
material by sand blasting. Cean with vacuumtype equi pnent to
remove sand and other | oose materi al

b. Broom cl ean and keep base slab wet for at |east four hours before
topping is applied.

c. Use a thin coat of one part Portland cenent, 1.5 parts fine sand,
bondi ng adm xture; and water at a 50: 50 ratio and mix to achi eve
the consistency of thick paint. Apply to a danp base slab by
scrubbing with a stiff fiber brush. New concrete shall be placed

whil e the bonding grout is still tacky.
C. Conveying Concrete: Convey concrete frommxer to final place of deposit
by a nethod which will prevent segregation. Method of conveying concrete

subj ect to approval of Resident Engineer
D. Placing: For special requirenents see Paragraphs, HOT WEATHER and COLD

WEATHER

1. Do not place concrete when weat her conditions prevent proper
pl acenent and consolidation, or when concrete has attained its
initial set, or has contained its water or cement content nore than 1
1/ 2 hours.

2. Deposit concrete in fornms as near as practicable in its fina
position. Prevent splashing of forns or reinforcenent with concrete
i n advance of placing concrete.

3. Do not drop concrete freely nore than 3000 nm (10 feet) for concrete
contai ning the hi gh-range water-reduci ng adm xture (superplasticizer)
or 1500 mm (5 feet) for conventional concrete. Were greater drops
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are required, use a treme or flexible spout (canvas el ephant trunk),
attached to a suitable hopper.

4. Discharge contents of tremes or flexible spouts in horizontal |ayers
not exceedi ng 500 nm (20 inches) in thickness, and space trem es such
as to provide a mininumof |ateral novenment of concrete.

5. Continuously place concrete until an entire unit between construction
joints is placed. Rate and nethod of placing concrete shall be such
that no concrete between construction joints will be deposited upon
or against partly set concrete, after it's initial set has taken
pl ace, or after 45 minutes of elapsed tine during concrete placenent.

6. On bottom of nmenbers with severe congestion of reinforcenent, deposit
25 mm (1 inch) layer of flow ng concrete containing the specified
hi gh-range wat er-reduci ng adm xture (superplasticizer). Successive
concrete lifts nay be a continuation of this concrete or concrete
with a conventional sl unp.

7. Concrete on netal deck
a. Concrete on netal deck shall be m nimumthickness shown. Allow for

defl ection of steel beans and netal deck under the weight of wet

concrete in calculating concrete quantities for slab.

1) The Contractor shall becone famliar with deflection
characteristics of structural frane to include proper anmpount of
additional concrete due to beam deck defl ection

E. Consolidation: Conformto ACI 309. Inmediately after depositing, spade
concrete next to forns, work around reinforcenment and into angl es of
forms, tanp lightly by hand, and conpact w th mechanical vibrator
applied directly into concrete at approximately 450 nm (18 inch)

i ntervals. Mechanical vibrator shall be power driven, hand operated type

wi th m ni mum frequency of 5000 cycles per mnute having an intensity

sufficient to cause flow or settlenment of concrete into place. Vibrate
concrete to produce thorough conpaction, conplete enbednent of

rei nforcement and concrete of uniform and maxi mum density w t hout

segregation of mx. Do not transport concrete in forns by vibration.

1. Use of formyvibration shall be approved only when concrete sections
are too thin or too inaccessible for use of internal vibration.

2. Carry on vibration continuously with placing of concrete. Do not
insert vibrator into concrete that has begun to set.

3.8 HOT WEATHER

Fol | ow t he recomrendations of ACI 305 or as specified to prevent

problens in the manufacturing, placing, and curing of concrete that can

adversely affect the properties and serviceability of the hardened
concrete. Methods proposed for cooling materials and arrangenents for
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protecting concrete shall be nade in advance of concrete placenent and
approved by Resident Engi neer
3.9 COLD VEEATHER

Fol | ow the recomrendations of ACI 306 or as specified to prevent

freezing of concrete and to permit concrete to gain strength properly.

Use only the specified non-corrosive, non-chloride accel erator. Do not

use cal ciumchloride, thiocyantes or adm xtures contai ning nore than

0. 05 percent chloride ions. Methods proposed for heating nmaterials and

arrangenents for protecting concrete shall be nade in advance of

concrete placenment and approved by Resident Engi neer
3.10 PROTECTI ON AND CURI NG
A. Conformto ACI 308: Initial curing shall inmediately followthe
finishing operation. Protect exposed surfaces of concrete frompremature
drying, wash by rain and running water, w nd, nechanical injury, and
excessively hot or cold tenperatures. Keep concrete slabs not covered

wi th nenbrane or other curing material continuously wet for at |east 7

days after placing, except wet curing period for high-early-strength

concrete shall be not |ess than 3 days. Keep wood fornms continuously wet
to prevent noisture loss until forms are renoved. Cure exposed concrete
surfaces as described below. Oher curing nmethods may be used if
approved by Resident Engi neer

1. Liquid curing and sealing conpounds: Apply by power-driven spray or
roller in accordance with the manufacturer’s instructions. Apply
i medi ately after finishing. Maxi num coverage 10nf/L (400 square feet
per gallon) on steel trowel ed surfaces and 7.5nf/L (300 square feet
per gallon) on floated or broomed surfaces for the curing/sealing
conpound.

2. Plastic sheets: Apply as soon as concrete has hardened sufficiently
to prevent surface damage. Utilize w dest practical wi dth sheet and
overl|l ap adjacent sheets 50 mm (2 inches). Tightly seal joints with
t ape.

3.11 REMOVAL OF FORMVS:
A. Renpve in a manner to assure conplete safety of structure after the
foll owi ng conditions have been net.

1. Where structure as a whole is supported on shores, forns for beans
and girder sides, colums, and simlar vertical structural nenbers
may be renoved after 24 hours, provided concrete has hardened
sufficiently to prevent surface damage and curing is continued
wi thout any lapse in tinme as specified for exposed surfaces.
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2. Take particular care in renoving forns of architectural exposed
concrete to insure surfaces are not nmarred or gouged, and that
corners and arises are true, sharp and unbroken

Control Test: Use to determine if the concrete has attained sufficient

strength and curing to permt renoval of supporting forms. Cylinders

required for control tests taken in accordance with ASTM C172, nolded in
accordance with ASTM C31, and tested in accordance with ASTM C39.

Control cylinders cured and protected in the same manner as the

structure they represent. Supporting forns or shoring not renoved unti

strength of control test cylinders have attained at |east 70 percent of

m ni mum 28-day conpressive strength specified. Exercise care to assure

that newl y unsupported portions of structure are not subjected to heavy

construction or material | oading.

Reshoring: Reshoring is required if superinposed |oad plus dead | oad of

the floor exceeds the capacity of the floor at the tine of |oading.

Reshori ng acconplished in accordance with ACI 347 at no additional cost

to the Governnent.

3. 12 CONCRETE SURFACE PREPARATI ON

A

Met al Renopval : Unnecessary netal itens cut back flush with face of
concrete menbers.

Pat ching: Maintain curing and start patching as soon as forns are
renoved. Do not apply curing conpounds to concrete surfaces requiring
patching until patching is conpleted. Use cenent nortar for patching of
sanme conposition as that used in concrete. Use white or gray Portland
cenent as necessary to obtain finish color matching surrounding
concrete. Thoroughly clean areas to be patched. Cut out honeyconbed or
ot herwi se defective areas to solid concrete to a depth of not |ess than
25 mm (1 inch). Cut edge perpendicular to surface of concrete. Saturate
with water area to be patched, and at | east 150 nm (6 i nches)
surroundi ng before placing patching nortar. Gve area to be patched a
brush coat of cement grout followed i nmediately by patching nortar
Cenent grout conposed of one part Portland cenent, 1.5 parts fine sand,
bondi ng adm xture, and water at a 50:50 ratio, nmix to achieve

consi stency of thick paint. Mx patching nortar approximately 1 hour
before placing and rem x occasionally during this period w thout
addition of water. Conpact nortar into place and screed slightly higher
than surroundi ng surface. After initial shrinkage has occurred, finish
to match color and texture of adjoining surfaces. Cure patches as
specified for other concrete. Fill formtie holes which extend entirely
t hrough walls from unexposed face by nmeans of a pressure gun or other
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sui tabl e device to force nortar through wall. Wpe excess nortar off

exposed face with a cloth.

C. Upon renpval of forns, clean vertical concrete surface that is to
recei ve bonded applied cenentitious application with wire brushes or by
sand blasting to renpbve unset naterial, |aitance, and | oose particles to
expose aggregates to provide a clean, firm granular surface for bond of
applied finish.

3. 13 CONCRETE FI NI SHES:

A. Vertical and Overhead Surface Finishes:

1. Unfinished areas: Vertical and overhead concrete surfaces exposed in
pi pe basenents, elevator and dunbwaiter shafts, pipe spaces, pipe
trenches, above suspended ceilings, manhol es, and ot her unfinished
areas will not require additional finishing.

2. Interior and exterior exposed areas to be painted: Renove fins, burrs
and simlar projections on surfaces flush, and snooth by mechanica
neans approved by Resident Engineer, and by rubbing lightly with a
fine abrasive stone or hone. Use anple water during rubbing without
working up a lather of nmortar or changing texture of concrete.

3. Interior and exterior exposed areas finished: Gve a grout finish of
uni form col or and smooth finish treated as foll ows:

a. After concrete has hardened and laitance, fins and burrs renoved,
scrub concrete with wire brushes. C ean stained concrete surfaces
by use of a hone stone.

b. Apply grout composed of one part of Portland cement, one part fine
sand, smaller than a 600 um (No. 30) sieve. Work grout into
surface of concrete with cork floats or fiber brushes until al
pits, and honeyconbs are filled.

c. After grout has hardened slightly, but while still plastic, scrape
grout off with a sponge rubber float and, about 1 hour later, rub
concrete vigorously with burlap to renmove any excess grout
remai ni ng on surfaces.

d. In hot, dry weather use a fog spray to keep grout wet during
setting period. Conplete finish of area in sane day. Make linmts
of finished areas at natural breaks in wall surface. Leave no
grout on concrete surface overnight.

B. Sl ab Finishes:

1. Monitoring and Adjustnent: Provide continuous cycle of placenent,
neasur enent, eval uation and adj ustment of procedures to produce sl abs
within specified tolerances. Mnitor el evations of structural stee
in key locations before and after concrete placenent to establish
typical deflection patterns for the structural steel. Determ ne
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el evations of cast-in-place slab soffits prior to renmoval of shores.
Provide infornation to Resident Engi neer and floor consultant for
eval uati on and recomendati ons for subsequent placenents.

Set perineter forns to serve as screed using either optical or |aser
instrunents. For slabs on grade, wet screeds may be used to establish
initial grade during strike-off, unless Resident Engineer deternines
that the nethod is proving insufficient to neet required finish

tol erances and directs use of rigid screed guides. Were wet screeds
are allowed, they shall be placed using grade stakes set by optica
or laser instrunents. Use rigid screed guides, as opposed to wet
screeds, to control strike-off elevation for all types of elevated
(non sl ab-on-grade) slabs. Divide bays into halves or thirds by hard
screeds. Adjust as necessary where nonitoring of previous placenents
i ndi cates unshored structural steel deflections to other than a |eve
profile.

Pl ace slabs within perineter forns nonolithically. Once slab

pl acenent comences, conplete finishing operations within sane day.
Sl ope finished slab to floor drains where they occur, whether shown
or not.

Use strai ghtedges specifically nade for screeding, such as holl ow
magnesi um strai ght edges or power strike-offs. Do not use pieces of

di mension lunmber. Strike off and screed slab to a true surface at
required el evations. Use optical or laser instrunents to check
concrete finished surface grade after strike-off. Repeat strike-off
as necessary. Conpl ete screeding before any excess noi sture or

bl eeding water is present on surface. Do not sprinkle dry cenent on
t he surface.

I mredi ately follow ng screeding, and before any bl eed water appears,
use a 3000 mm (10 foot) w de highway strai ghtedge in a cutting and
filling operation to achieve surface flatness. Do not use bull floats
or darbys, except that darbying may be allowed for narrow sl abs and
restricted spaces.

Wait until water sheen disappears and surface stiffens before
proceedi ng further. Do not perform subsequent operations unti
concrete will sustain foot pressure with naxi mumof 6 nm (1/4 inch)

i ndent ati on.

Scratch Finish: Finish base slab to receive a bonded applied
cenentitious application as indicated above, except that bull floats
and darbys may be used. Thoroughly coarse wire broomw thin two hours
after placing to roughen slab surface to insure a permanent bond

bet ween base slab and applied materials.
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Fl oat Finish: Slabs to receive unbonded toppings, steel trowe
finish, fill, nortar setting beds, or a built-up roof, and ranps,
stair treads, platforms (interior and exterior), and equi pnent pads
shall be floated to a snooth, dense uniform sandy textured finish.
During floating, while surface is still soft, check surface for
flatness using a 3000 nm (10 foot) hi ghway strai ghtedge. Correct high
spots by cutting down and correct |low spots by filling in with

mat eri al of sanme conposition as floor finish. Renpbve any surface
projections and re-float to a uniformtexture.

Steel Trowel Finish: Concrete surfaces to receive resilient floor
covering or carpet, nonolithic floor slabs to be exposed to viewin
finished work, future floor roof slabs, applied toppings, and ot her
interior surfaces for which no other finish is indicated. Stee
trowel imediately following floating. During final troweling, tilt
steel trowel at a slight angle and exert heavy pressure to conpact
cenent paste and form a dense, smooth surface. Finished surface shal
be snooth, free of trowel marks, and uniformin texture and

appear ance.

Broom Fi nish: Finish exterior slabs, ranps, and stair treads with a
bristle brush noistened with clear water after surfaces have been
floated. Brush in a direction transverse to main traffic. Mtch
texture approved by Resident Engi neer from sanple panel

Fi ni shed slab flatness (FF) and | evel ness (FL) values conply with the
foll owi ng mnimum requirenents:

a. Areas covered with carpeting, or not specified otherwise in b.

bel ow.
1) Slab on G ade:
a) Specified overall value Fe 25/ F. 20
b) M ninmum | ocal val ue Fe 17/ F_ 15
2) Level elevated slabs and netal deck with concrete topping
sl abs:
a) Specified overall value FF 25/ FL 20
b) M ninmum | ocal val ue FF 17/ FL 15

3) Level tolerance such that 80 percent of all points fall within
a 20 mm (3/4 inch) envelope +10 mm -10 mm (+3/8 inch, -3/8
inch) fromthe design el evation

b. Areas that will be exposed, receive thin-set tile or resilient

flooring, or roof areas designed as future floors:

1) Slab on grade:
a) Specified overall value FF 36/ FL 20
b) M nimum | ocal val ue FF 24/ FL 15
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2) Level elevated slabs and netal deck with concrete topping sl abs
a) Specified overall value FF 30/ FL 20
b) M ninmum | ocal val ue FF 24/ FL 15
3) Level tolerance such that 80 percent of all points fall within
a 20 mm (3/4 inch) envelope +10 mm -10 mm (+3/8 inch, -3/8
inch) fromthe design el evation
"Specified overall value" is based on the conposite of al
neasured values in a placenent derived in accordance with ASTM
E1155.
"M ni mum | ocal value" (MV) describes the flatness or |evel ness
bel ow whi ch repair or replacenment is required. M.V is based on the
results of an individual placenment and applies to a mninmumloca
area. Mnimum |l ocal area boundaries nay not cross a construction
joint or expansion joint. A mninmumlocal area will be bounded by
construction and/or control joints, or by colum |ines and/or
hal f-col um |ines, whichever is smaller.

12. Measurements

a.

Departnent of Veterans Affairs retained testing |aboratory will
take nmeasurenments as directed by Resident Engineer, to verify
conpliance with FF, FL, and other finish requirenents.
Measurenents will occur within 72 hours after conpletion of
concrete placenent (weekends and hol i days excluded). Make
nmeasur enents before shores or fornms are renoved to ensure the

as-
built" levelness is accurately assessed. Profile data for above
characteristics may be collected using a | aser | evel or any Type
Il apparatus (ASTM E1155, "profil eograph"” or "dipstick").
Contractor's surveyor shall establish reference elevations to be
used by Departnent of Veterans Affairs retained testing

| aboratory.

Contractor not experienced in using FF and FL criteria is
encouraged to retain the services of a floor consultant to assi st
wi th recommendati ons concerning adjustnents to slab thicknesses,
finishing techni ques, and procedures on neasurenents of the finish
as it progresses in order to achieve the specific flatness and

| evel ness nunbers.

13. Acceptance/ Rejection:

a.

I f individual slab section nmeasures |ess than either of specified
m ni mum | ocal F¢ F. nunbers, that section shall be rejected and
renmedi al nmeasures shall be required. Sectional boundaries may be
set at construction and contraction (control) joints, and not
snal | er than one-hal f bay.
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b. If conposite value of entire slab installation, conbination of al
| ocal results, neasures |less than either of specified overal
Fe/ FL nunmbers, then whol e slab shall be rejected and renedi a
neasures shall be required.

14. Renedi al Measures for Rejected Slabs: Correct rejected slab areas by

grindi ng, planing, surface repair with underlaynent conpound or
repair topping, retopping, or renoval and repl acenent of entire
rejected slab areas, as directed by Resident Engineer, until a slab
finish constructed within specified tolerances is accepted.

3. 14 SURFACE TREATMENTS:

A
B

3.15

3.16

Use on exposed concrete floors and concrete floors to receive carpeting.
Non-Slip Finish: Except where safety nosing and tread coverings are
shown, apply non-slip abrasive aggregate to treads and platforns of
concrete steps and stairs, and to surfaces of exterior concrete ranps
and platfornms. Broadcast aggregate uniformly over concrete surface at
rate of application of 8%per 1/10th nf (7.5 percent per square foot) of
area. Trowel concrete surface to snmooth dense finish. After curing, rub
treated surface with abrasive brick and water to slightly expose

abr asi ve aggregate.
RESURFACI NG FLOCRS

Renpve existing flooring areas to receive resurfacing to expose existing
structural slab and extend not less than 25 mm (1 i nch) bel ow new
finished floor |evel. Prepare exposed structural slab surface by
rougheni ng, broom cl eani ng, and danpeni ng. Apply specified bonding
grout. Place topping while the bonding grout is still tacky.

RETAI NI NG WALLS:

Use air-entrai ned concrete.

Expansi on and contraction joints, and reinforcenent installed and
constructed as shown.

Exposed surfaces finished to match adjacent concrete surfaces, new or
exi sting.
Pl ace porous backfill as shown.

PRECAST CONCRETE | TEMS:

Precast concrete itens, not specified el sewhere. Cast using 25 MPa (3000
psi) air-entrained concrete to shapes and di nensi ons shown. Finish to
mat ch correspondi ng adj acent concrete surfaces. Reinforce with steel for
safe handling and erection

Precast manufacturer is responsible for design of connections to support
precast concrete itens fromthe structure. Connections shall be designed
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to support weight of precast units and associated wi nd and seismc
| oads.
---END- - -
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SECTI ON 03 45 00
PRECAST ARCHI TECTURAL CONCRETE

PART 1 - GENERAL

1.1 DESCRI PTI ON
This section includes the perfornmance criteria, nmaterials, production, and
erection of architectural precast concrete cladding units. The work
perfornmed under this section includes all |abor, material, equipnent,
rel ated services, and supervision required for the manufacture and
erection of the architectural precast concrete work shown on the contract
dr awi ngs.

1. 2 RELATED VWORK

A. Concrete: Section 03 30 00, CAST-IN PLACE CONCRETE.

B. Mortar: Section 04 05 13, MASONRY MORTARI NG

C. Masonry Facing: Section 04 20 00, UNIT MASONRY

D. Cast Stone Facing: Section 04 73 13, CALCI UM SI LI CATE MANUFACTURED STONE
MASONRY

E. Seal ants and Caul ki ng: Section 07 92 00, JO NT SEALANTS.

F. Size, type and col or of aggregate for exposed aggregate finish and matrix
color: Section 09 06 00, SCHEDULE FOR FI NI SHES.

G Repair of abraded gal vani zed and pai nted surfaces: Section 09 91 00,
PAI NTI NG

1.3 QUALITY ASSURANCE
A. Fabricator Qualifications: Afirmthat conplies with PCI M\L 117 and the
follow ng requirenents and is experienced in producing units simlar to
those indicated for this Project and with a record of successful in-
servi ce perfornmance:

1. Assunes responsibility for engineering units to conply with performance
requi renents. A Conprehensive Engi neering Analysis shall be perfornmed
by a qualified professional engineer who is legally qualified to
practice in jurisdiction where Project is located and who is
experienced in providing engineering services of the kind indicated.

2. Participates in PCl's Plant Certification programat the tine of
bi dding and is designated a PCl-certified plant for Goup A Category
Al- Architectural d adding and Load Bearing Units.

3. Has sufficient production capacity to produce required units without
del ayi ng the work.

B. Erector Qualifications:

1. A precast concrete erector Qualified by the Precast/Prestressed

Concrete Institute (PCl) prior to beginning work at the project site.
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Submit a current Certificate of Conpliance furnished by PCl designating
qualification in Category S2 (Conplex Structural Systens) for |oad-
beari ng nenbers.

2. An erector with a mininumof 5 years of experience who has conpl eted
architectural precast concrete work simlar in material, design, and
extent to that indicated for this Project and whose work has resulted
in construction with a record of successful in-service perfornance.

C. Qality-Control Standard: For nmanufacturing procedures and testing
requi renents, quality-control reconmendations, and di mensional tol erances
for types of units required, conply with PCI ML 117.

D. Sanple Panels/Units: [Incorporate full scale details of architectura
features, finishes, textures, and transitions in the sanple panels.

E. Mockups: After sanple approval but before production of units, construct
full sized nockups to verify selections nmade under sanple Submttals and
to denonstrate aesthetic effects and qualities of materials and execution

Mockup to be representative of the finished work in all respects,
conplete with all anchors, connections, flashings, and joint fillers as
accepted on the final shop drawi ngs. Build nockups to conply with the
followi ng requirenents, using naterials indicated for the conpl eted work:

1. Build nmockups in the |ocation and of the size indicated or, if not
i ndi cated, as directed by Resident Engineer and Architect.

2. Notify Resident Engineer and Architect in advance of dates and tines
when nockups will be constructed.

3. btain Resident Engineer’s and Architect’s approval of nockups before
starting fabrication.

4. Maintain nockups during construction in an undi sturbed condition as a
standard for judging the conpleted Wrk

5. Denolish and renmove nockups if so directed.

F. Preinstallation Conference: Conduct conference at Project site to conply
with requirenents in Division 01, GENERAL REQUI REMENTS.

1.4 PERFORMANCE REQUI REMENTS
A. Structural Performance: Provide units and connections capabl e of
wi t hstandi ng: the design criteria specified on the draw ngs, self weights
and wei ghts of materials supported or attached, for the conditions
i ndi cat ed.
1. Design Standards: Conply with ACl 318 (ACI 318M and the design
recomendati ons of PCI MNL 120, applicable to types of units indicated.
2. Limt deflection of precast menbers as follows:
Vertical live |load — Span / 360.
Wnd |load — Floor to fl oor height times 0.0025.
3. Design for handling, transportation and erection stresses.
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B. Precast manufacturer is responsible for design of connections to support
precast concrete itens fromthe structure. Connections shall be designed
to support weight of precast units and associ ated wind and sei sm c | oads.
Desi gn fram ng system and connections to naintain clearances at openings,
to allow for fabrication and construction tol erances, to accomvodate |ive
| oad defl ection, shrinkage and creep of primary building structure, and
ot her buil di ng novenents.

C. Thernal Movenents: Provide for in-plane thermal novenents resulting from
annual anbi ent tenperature changes of 49 deg C (120 deg F).

1.5 SUBM TTALS

A. Product Data: For each type of product indicated. Retain quality control
records and certificates of conpliance for 5 years or period of warranty,
whi chever is greater.

B. Design M xes: For each concrete mix along with conpressive strength and
wat er - absorption tests.

C. Shop (Erection) Drawi ngs: Detail fabrication and installation of units.

1. Indicate nenber |ocations with distinctive marks that match marks
pl aced on the panels. Provide plans, elevations, dinmensions, corner
details, shapes, cross sections and rel ationships to adjacent
mat eri al s.

2. Indicate aesthetic intent including joints, reveals, and extent and
| ocati on of each surface finish.

3. Indicate separate face and backup m x | ocations, and thicknesses.
I ndi cat e wel ded connections by AWS standard synbols. Detail |oose and
cast-in hardware, and connecti ons.

5. Indicate |ocations, tolerances and details of anchorage devices to be
enbedded in or attached to structure or other construction.

6. Indicate sequence of erection
Design Mdifications: |If design nodifications are necessary to neet
the performance requirenents and field conditions, submt design
cal cul ati ons and drawi ngs. Do not adversely affect the appearance,
durability or strength of units when nodifying details or nmaterials and
mai ntai n the general design concept.

D. Conprehensive Engi neering Analysis: Provide calcul ations signed and seal ed
by the qualified professional engineer licensed in the State of |daho and
responsi ble for the product design. Show governing panel types,
connections, and types of reinforcenent, including special reinforcenent.
Indicate design criteria and |oads. Indicate the |ocation, type, magnitude
and direction of all inposed |oadings fromthe precast systemto the
buil ding structural frane. //
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E. Sanpl es: Design reference sanples for initial verification of design
intent, approxi mtely 300 by 300 by 50 nm (12 by 12 by 2 inches),
representative of finishes, color, and textures of exposed surfaces of
units.

F. Supply sanple showi ng color and texture of joint treatnent.

G Welding Certificates: Copies of certificates for wel ding procedure
specifications (WS) and personnel

1.6 PRODUCT DELI VERY, STORAGE AND HANDLI NG

A. Product handling requirements of PCl MNL 117 shall be followed at the
pl ant and project site.

B. Deliver all units to the project site in such quantities and at such tines
to assure conpliance with the agreed project schedul e and proper setting
sequence so as to limt unloading units tenmporarily on the ground.

C. Lift and support units only at designated points shown on the Shop
Dr awi ngs.

D. Furnish | oose connection hardware and anchorage itens to be enbedded in or
attached to other construction w thout delaying the Wrk. Provide setting
di agrams, tenplates, instructions, and directions, as required, for
installation.

1.7 WARRANTY
A. Warranty of precast concrete work, including anchorage, joint treatnent
and rel ated conponents to be free fromdefects in materials and
wor kmanshi p, including cracking and spalling.
B. After erection, conpleted work will be weathertight, subject to terns of
Article “Warranty of Construction” FAR clause 52.246-21, except warranty
period is extended to five years.

1.8 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below forma part of specification to extent
referenced. Publications are referenced in text by basic designation

only.
B. American Society for Testing and Materials (ASTM:
A27/ A27TMO3. . ........ Steel Castings, Carbon, for General Application
A36/ A36M04. . ........ Carbon Structural Stee
AB2-02............... Steel Wre, Plain, for Concrete Reinforcenent
A108-03.............. Steel Bar, Carbon and All oy, Cold-Finished
A123/ A123M02. ... .. .. Zinc (Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products
A153/ A153M03........ Zinc Coating (Hot-Dip) on Iron and Steel Hardware
A185-02.............. Steel Wl ded Wre Fabric, Plain, for Concrete

Rei nf or cenent
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A283/ A283M 03

A325/ A325M 04

A490/ A490M 04

A563/ A563M 04
A615/ A615M 04a

AB675/ A675M 03

A706/ A706M 04a

A767/ A767M 00Db

Cl1218/ C1218M 99

FA436/ FA36M 03

08- 08M

Low and Internediate Tensile Strength Carbon Steel
Pl at es

Carbon Steel Bolts and Studs, 60 000 PSI Tensile
Strength

Structural Bolts, Steel, Heat Treated, 120/105 ksi
M ni mum Tensil e Strength

Structural Bolts, Alloy Steel, Heat Treated, 150
ksi M nimum Tensile Strength

Steel Wre, Deformed, for Concrete Reinforcenment
Steel Wl ded Wre Reinforcenent, Deformed, for
Concrete

Carbon and Alloy Steel Nuts

Def ormed and Plain Billet-Steel Bars for Concrete
Rei nf or cement

Steel Bars, Carbon, Hot-Wought, Special Quality,
Mechani cal Properties

Low Al l oy Steel Deforned and Plain Bars for
Concrete Rei nforcenent

Zinc- Coated (Gl vani zed) Steel Bars for Concrete
Rei nf or cement

Repai r of Damaged and Uncoated Areas of Hot-Dip
Gal vani zed Coati ngs

Concret e Aggregates

Organic Inpurities in Fine Aggregate for Concrete
Portl and Cenent

Air-Entraining Adm xtures for Concrete

Li ght wei ght Aggregates for Structural Concrete
Test Method for Water Absorption, Bulk Density,
Apparent Porosity, and Apparent Specific Gravity
of Fired Wiiteware Products

Chem cal Adm xtures for Concrete

Coal Fly Ash and Raw or Cal ci ned Natural Pozzol an
for Use as a Mneral Adm xture in Concrete
Ground Granul ated Bl ast-Furnace Slag for Use in
Concrete and Mortars

Chemi cal Adm xtures for Use in Producing Fl owi ng
Concrete

Packaged Dry, Hydraulic-Cenent G out (Nonshrink)
Test Method for Water-Soluble Chloride in Mrtar
and Concrete

Silica Fume Used in Cenentitious M xtures

Har dened Steel Washers
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F568M 02.......

F844-00........
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...... Carbon and Alloy Steel Externally Threaded Metric

Fast eners

...... Washers, Steel, Plain (Flat), Unhardened for

Ceneral Use

C. Anerican Concrete Institute (AC):

ACl 211.1-91

......... Sel ecting Proportions for Nornmal, Heavywei ght and

Mass Concrete (Reapproved 2002)

D. Precast/Prestressed Concrete Institute (PCl):

IVNL- 117- 96

IVNL- 120- 99
IMNL- 127-99

...... Quality Control for Plants and Production of

Architectural Precast Concrete Products

...... Desi gn Handbook — Precast and Prestressed Concrete
...... Erector’s Manual - Standards and CGuidelines for

the Erection of Precast Concrete Products

...... Tol erance Manual for Precast and Prestressed

Concrete Construction

...... Interim Guidelines for the Use of Self-

Consol i dati ng Concrete

E. Structural Steel Painting Council (SSPC):
SSPC- Pai nt 20 (2002).Zinc-Rich Prinmers (Type |, Inorganic, and Type I,
Organi ¢).
PRODUCTS

PART 2 -

2.1 MOLD MATERI ALS

A. Mol ds:

buckl e free,

Ri gi d, dinmensionally stable, nonabsorptive material, warp and
that will

provi de continuous and true precast concrete

surfaces within fabrication tol erances indicated; non-reactive with
concrete and suitable for producing required finishes:

1.

2.2 REI NFORCI NG MATERI ALS

A. Reinforcing Steel: ASTM A615/ A615M Grade 60 (G ade 420), deforned.

Mol d- Rel ease Agent :
wi |l not bond wth,
and will not

concrete.

Commercially produced |iquid-rel ease agent that
stain or adversely affect precast concrete surfaces

i mpai r subsequent surface or joint treatments of precast

B. Wel dable Reinforcing Bars: ASTM A706/ A706M def or ned.
1. Galvanized Reinforcing Bars: ASTM A767/ A767M C ass Il zinc coated,
hot - di p gal vani zed and chronmate wash treated after fabrication and

bendi ng.

a. Pl ain-Steel

Wl ded Wre Reinforcenent: ASTM A185, fabricated from
as-drawn st eel
b. Def or med- St eel

wire into flat sheets.
Wl ded Wre Reinforcenent: ASTM A497, flat sheet.
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C. Supports: Suspend reinforcenent fromback of nold or use bolsters, chairs,
spacers, and other devices for spacing, supporting, and fastening
reinforcing bars and welded wire reinforcement in place according to PC
ML 117.

2. 3 CONCRETE MATERI ALS
A. Portland Cenment: ASTM C150, Type | or II1.

1. For surfaces exposed to view in finished structure, use white, sane
type, brand, and nill source throughout the precast concrete
producti on.

2. Standard gray Portland cenent nay be used for non-exposed backup
concrete.

B. Suppl ementary Cenentitious Materials for unexposed surfaces (backup
concrete) only.

1. Fly Ash Adnmi xture: ASTM C618, Class C or F with maxi mum | oss on
ignition of 3 percent.

2. Metakaolin Adm xture: ASTM C618, Class N
Silica Fune Adm xture: ASTM C1240 with optional chem cal and physica
requi renent.

4. Ground Granul ated Bl ast-Furnace Slag: ASTM C989, Grade 100 or 120.

C. Normal - Wi ght Aggregates: Except as nodified by PCl MNL 117, ASTM C33,

wi th coarse aggregates conplying with Cass 5S. Provide and stockpile fine

and coarse aggregates for each type of exposed finish froma single source

(pit or quarry) for entire project.

1. Face-M x Coarse Aggregates: Selected, hard, and durable; free of
material that reacts with cenent or causes staining; to match sel ected
finish sanple.

a. Gradation: Uniformy graded to match existing precast.
b. Elimnate off color material from exposed aggregate.

2. Face-M x Fine Aggregates: Selected, natural or manufactured sand of the
sane material as coarse aggregate, unless otherw se approved by
Resi dent Engi neer.

a. Test sand for color value in accordance with ASTM C40. Sand
produci ng darker than specified color standard is unacceptable.
b. dean washed white sand.
D. Lightweight Coarse Aggregate: Except as nodified by PCI MNL 117, ASTM C
330, with absorption |less than 11 percent and free from expanded cl ay.
E. Unexposed Surface (Backup) Concrete Aggregates: ASTM C33 or C330.
F. Adm xtures: Adm xtures containing calciumchloride, or nore than 0.15
percent chloride ions or other salts by weight of adm xture are not

perm tted.
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1. Coloring Adm xture: ASTM C979, synthetic or natural m neral-oxide
pi gments or col ored water-reduci ng adm xtures, tenperature stable and
non- f adi ng.
2. Air Entraining Adm xture: ASTM C260, certified by manufacturer to be
conpatible with other required adm xtures.
Wat er - Reduci ng Admi xture: ASTM C494/ C494M Type A.
Ret ardi ng Adm xture: ASTM C494/ C494M Type B.
Wat er - Reduci ng and Retardi ng Adm xture: ASTM C494/ C494M Type D.
Hi gh- Range, Water-Reduci ng Adm xture: ASTM C494/ C494M Type F.
Hi gh- Range, Water-Reduci ng and Retardi ng Adm xture: ASTM C494/ C494M
Type G
8. Plasticizing Adm xture for Fl owabl e Concrete: ASTM C1017/Cl1017M
Water: Potable; free fromdeleterious material that may affect col or

No g ks w

stability, setting, or strength of concrete and conplying with chem cal
limts of PCI MNL 117.

2.4 STEEL CONNECTI ON MATERI ALS

A

mmo o0

“TITo

Car bon- St eel Shapes and Pl ates: ASTM A36/ A36M except silicon (Si) content
in the range of 0 to 0.03%or 0.15 to 0.25%for nmaterials to be

gal vani zed. Steel with chemi stry conforming to the fornula Si + 2.5P <
0.09 is al so acceptable.

Car bon- St eel Headed Studs: ASTM A108, Grades 1018 through 1020, cold
finished and bearing the m ni mum nmechani cal properties for studs as

i ndi cated under PCI M\L 117, Table 3.2.3.; AW D1.1, Type A or B, with arc
shi el ds.

Car bon- Steel Pl ate: ASTM A283/ A283M

Mal | eabl e Iron Castings: ASTM A47/ AA7TM G ade 32510.

Car bon- St eel Castings: ASTM A27/ A27M Grade U-60-30 (G ade 415-205).

Hi gh-Strength, Low Alloy Structural Steel: ASTM A572/ A572M except silicon
(Si) content in the range of 0 to 0.03%or 0.15 to 0.25% for materials to
be gal vani zed. Steel with chenmistry confornming to the fornula Si + 2.5P <
0.09 is al so acceptable.

Carbon-Steel Structural Tubing: ASTM A500, G ade B.

W ought Carbon-Steel Bars: ASTM A675/ A675M G ade 65 (Grade 450).

Def or med- Steel Wre or Bar Anchors: ASTM A496 or ASTM A706/ A706M
Carbon-Steel Bolts and Studs: ASTM A307, Grade A (ASTM F568M Property
Class 4.6) carbon-steel, hex-head bolts and studs; carbon-steel nuts (ASTM
A563/ A563M Grade A); and flat, unhardened steel washers (ASTM F844).

Hi gh-Strength Bolts and Nuts: ASTM A325/ A325M or ASTM A490/ A490M Type 1,
heavy hex steel structural bolts, heavy hex carbon-steel nuts, (ASTM
A563/ A563M and hardened carbon-steel washers (ASTM F436/F436M .
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L. Finish: For exterior steel itens and itens indicated for gal vani zi ng,
apply zinc coating by hot-dip process according to ASTM A123/ A123M after
fabrication, or ASTM A153/ A153M as applicabl e.

1. Galvanizing Repair Paint: High-zinc-dust-content paint with dry film
contai ning not less than 94 percent zinc dust by weight, and conplying
wi th SSPC- Pai nt 20.
M Wel ding El ectrodes: Conmply with AWS st andards.

2.5 BEARI NG PADS AND OTHER ACCESSORI ES
A. Provide bearing pads for units as foll ows:
1. Elastoneric Pads: AASHTO M251, plain, vulcanized, 100 percent
pol ychl or oprene (neoprene) el astoner, nolded to size or cut froma
nol ded sheet, 50 to 70 Shore A duroneter according to ASTM D2240,
mnimmtensile strength 15.5 MPa (2250 psi) per ASTM D412.
2. Random Oriented, Fiber-Reinforced El astoneric Pads: Preforned, randomy
oriented synthetic fibers set in elastonmer. Surface hardness of 70 to
90 Shore A duroneter according to ASTM D2240. Capabl e of supporting a
conpressive stress of 20.7 MPa (3000 psi) with no cracking, splitting
or delanminating in the internal portions of the pad. Test one specinen
for each 200 pads used in the project.
3. Cotton-Duck-Fabric-Reinforced El astonmeric Pads: Preformed, horizontally
| ayered cotton-duck fabric bonded to an el astoner. Surface hardness of
80 to 100 Shore A duroneter according to ASTM D2240. Conforming to
Division Il, Section 18.10.2 of AASHTO LFRD, or M L-C-882E
4. Frictionless Pads: Tetrafluoroethylene (teflon), glass-fiber
rei nforced, bonded to stainless or nmld-steel plates, of type required
for in-service stress.
5. High-Density Plastic: Miltinononmer, nonleaching, plastic strip.
B. Reglets: Stainless steel, ASTM Al167, Type 302 felt or fiber filled or
cover face opening of slots.
C. Vents and Weeps: Pol yvinyl chloride plastic tubing, 4.7 nm (3/16-inch)
i nsi de dianeter.
D. Accessories: Provide clips, hangers, plastic or steel shins, and ot her
accessories required to install units.

2.6 GROUT MATERI ALS
A. Sand-Cenment Grout: Portland Cenent, ASTM C150, Type |, and clean, natura
sand, ASTM Cl44, or ASTM C404. M x at ratio of 1 part cenent to 2-1/2
parts sand, by volunme, with mnimumwater required for placenent and
hydrati on.
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2.7 FACING UNITS AND ACCESSORI ES

A

Refer to the related specification for facing units and facing
accessori es.

Epoxy Anchor Hole Filler: ASTM C881, 100 percent solids, sand-filled non-
shrinking, non-staining of type, class, and grade to suit application.

2.8 CONCRETE M XES

A

Prepare design m xes to match Resi dent Engineer’s sanple for each type of
concrete required.
1. Limt use of fly ash and granul ated bl ast-furnace slag to 20 percent
repl acenent of Portland cenent by weight.
Desi gn m xes shall be prepared by a qualified i ndependent testing agency
or by qualified precast plant personnel at fabricator’s option.
Limt water-soluble chloride ions to the nmaxi num percentage by wei ght of
cenent permtted by ACI 318 (ACI 318M or PCI M\L 117 when tested in
accordance with ASTM C1218/C1218M
Proportion mxes by either |aboratory trial batch or field test data
net hods according to ACI 211.1, with materials to be used on project, to
provi de normal -wei ght concrete with the follow ng properties:
1. Conpressive Strength (28 Days): 34.5 MPa (5000 psi).
2. Maxi mum WAt er-Cenentitious Materials Ratio: 0.45.
3. Release Strength at Transfer of Prestress: 24.1 MPa (3500 psi).
Li ght wei ght Concrete M xes: Proportion nixes by either |aboratory tria
batch or field test data nmethods according to ACl 211.2, with materials to
be used on Project, to provide |ightweight concrete with the follow ng
properties:
1. Conpressive Strength (28 Days): 34.5 MPa (5000 psi).
2. Unit Weight: Calculated equilibriumunit weight of 1842 kg/cu.m (115
I b/cu.ft.), plus or mnus 48 kg/cu.m (3 Ib/cu.ft.), according to ASTM
C567.
Wat er Absorption: 6 percent by weight or 14 percent by volune, tested
according to PCI M\L 117.
Add air-entraining adm xture at nanufacturer’s prescribed rate to result
in concrete at point of placement having an air content conplying with PC
ML 117.
When included in design nixes, add other adm xtures to concrete mni xes
according to manufacturer’s witten instructions.

2.9 MOLD FABRI CATI ON

A

Mol ds: Accurately construct and maintain nolds, nortar tight, within
fabrication tolerances and of sufficient strength to withstand pressures
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due to concrete-placenent and vibration operations and tenperature changes

and for prestressing and detensioni ng operations.

1. Formjoints are not pernitted on faces exposed to view in the finished
wor k.

2. Edge and Corner Treatnent: Chanfered.
Place formliners accurately to provide finished surface texture
i ndi cated. Provide solid backing and supports to nmaintain stability of
liners during placing of concrete.

4. Coat contact surfaces of nolds with rel ease agent before reinforcenent
is placed. Avoid contam nation of reinforcement and prestressing
tendons by rel ease agent.

2.10 FABRI CATI ON

A

Cast-in Anchors, Inserts, Plates, Angles, and O her Anchorage Hardware:
Fabricate anchorage hardware with sufficient anchorage and enbednent to
conply with design requirements. Accurately position for attachnment of

| oose hardware and secure in place during precasting operations. Locate

anchorage hardware where it does not affect position of main reinforcenent

or concrete placenent.

Wel d headed studs and defornmed bar anchors used for anchorage.

Furni sh | oose hardware itens including steel plates, clip angles, seat

angl es, anchors, dowels, cranps, hangers, and other hardware shapes for

securing units to supporting and adjacent construction

Cast-in reglets, slots, holes, and other accessories in units as

i ndi cat ed.

Cast-in openings |arger than 250 nm (10 inches) in any dimension. Do not

drill or cut openings or reinforcing wthout approval of Resident

Engi neer.

Rei nforcenment: Conmply with recomendations in PCl MNL 117 for fabrication,

pl aci ng, and supporting reinforcenent.

1. Place reinforcing steel and prestressing strand to maintain at |east 19
mm (3/4 inch) mninmmconcrete cover. |Increase cover requirenents for
reinforcing steel to 38 mm (1-1/2 inches) when units are exposed to
corrosive environnent or severe exposure conditions. Arrange, space,
and securely tie bars and bar supports to hold reinforcenent in
position while placing concrete.

2. Install welded wire reinforcement in lengths as |long as practicable.
Lap adjoi ning pieces at |east one full nesh spacing and wire tie | aps,
where required by design. Ofset |aps of adjoining widths to prevent
continuous laps in either direction

M x concrete according to PCI MNL 117 and requirenents in this Section

After concrete batching, no additional water nmay be added.
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1. At the fabricator’s option either of the followi ng m x design/casting
techni ques may be used:

a. A single design mx throughout the entire thickness of panel.

b. Design m xes for facing and backup; using cenent and aggregates for
each type as indicated, for consecutive placenent in the nold. Use
cenent and aggregate specified for facing mx, use cenment and
aggregate for backup m x conplying with criteria specified as
sel ected by the fabricator.

G Place concrete in a continuous operation to prevent seans or planes of
weakness fromformng in precast concrete units. Conply with requirenents
in PCl ML 117.
1. Place backup concrete to ensure bond with face m x concrete.
2. Place self-consolidating concrete without vibration in accordance with

PCl TR-6.

H ldentify pickup points of units and orientation in structure with
per manent marki ngs, conplying with markings indicated on Shop Draw ngs
Imprint or permanently mark casting date on each unit on a surface that
will not show in finished structure.

I. Cure concrete, according to requirenents in PCl M\L 117, by nvisture
retention wthout heat.

J. Repair damaged units to neet acceptability requirenents of PCI M\L 117 and
t he Resi dent Engi neer.

2.11 FABRI CATI ON TOLERANCES
A. Fabricate units straight and true to size and shape with exposed edges and
corners precise and true so each finished unit conplies with PCl WMNL 117
product tolerances as well as position tolerances for cast-in itens.
1. Additional Position Tol erances: For cast-in itens measured from datum
line location, as indicated on Shop Draw ngs.
a. Location of Bearing Surface fromEnd of Menber: Plus or Mnus 6 mm
(1/4 inch).
b. Position of Sleeve: Plus or Mnus 13 mm (1/2 inch).
B. Fabricate architectural trimunits such as sills, lintels, coping,
cornices, quoins, nedallions, bollards, benches, planters, and pavers,
with tolerances neeting PCI M\L 135.

2.12 FI NI SHES
A. Panel faces shall be free of joint marks, grain, and other obvious
defects. Corners, including false joints shall be uniform straight and
sharp. Finish exposed-face surfaces of units to natch approved design
reference sanple and as foll ows:
1. PCl's “Architectural Precast Concrete —Color and Texture Sel ection
CGui de,” of plate numbers indicated.
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2. Textured-Surface Finish: Inpart by formliners to provide surfaces free
of excessive air voids, sand streaks, and honeyconbs, with uniform
col or and texture.

B. Finish exposed top andbottom surfaces of units to match face-surface
finish.
C. Finish unexposed surfaces by snooth steel-trowel finish.

2.13 SOURCE QUALI TY CONTROL

A. Quality-Control Testing: Test and inspect precast concrete according to
Section 01 45 29, TESTING LABORATORY SERVI CES and PCI MNL 117 requirenents
respectively. If using self-consolidating concrete also test and inspect
according to PCl TR-6.

B. Testing: If there is evidence that the concrete strength of precast
concrete units nay be deficient, Precaster will enploy an independent
testing agency to obtain, prepare, and test cores drilled from hardened
concrete to determ ne conpressive strength according to PCIl M\L 117:

1. Test results will be made in witing on the sane day that tests are
perfornmed, with copies to Resident Engineer, Contractor, and precast
concrete fabricator. Test reports will include the information required
in Section TESTI NG LABORATORY SERVI CES and the foll ow ng:

a. ldentification mark and type of precast concrete units represented
by core tests; design conpressive strength; type of break
conpressive strength at breaks, corrected for |ength-dianeter ratio;
and direction of applied load to core in relation to horizonta
pl ane of concrete as placed.

C. Defective or Damaged Work: Units that do not conply with acceptability
requi renents, including concrete strength, manufacturing tol erances, and
color and texture range are unacceptabl e. Chipped, spalled or cored units
may be repaired, if repaired units match the visual nock-up. The Resident
Engi neer reserves the right to reject any unit if it does not match the
accepted sanmpl es and vi sual nock-up. Replace unacceptable units with
precast concrete units that conmply with requirenents.

PART 3 - EXECUTI ON

3.1 PREPARATI ON

A. Deliver anchorage devices that are enbedded in or attached to the building
structural franme or foundation before start of such work. Provide
| ocations, setting diagrams, and tenplates for the proper installation of
each anchorage devi ce.

B. Exami ne supporting structural franme or foundation and conditions for
conpliance with requirenents for installation tolerances, true and | eve
bearing surfaces, and other conditions affecting perfornance. Proceed

03 45 00 - 13



08- 08M

with installation only after unsatisfactory conditions have been
corrected.

C. Do not install units until supporting structure is structurally ready to
recei ve | oads from precast.

3.2 ERECTI ON
A. Erect level, plunb and square within the specified all owabl e tol erances.

Provi de tenporary supports and bracing as required to maintain position,

stability, and alignment of units until pernanent connections are

conpl et ed.

1. Install tenporary steel or plastic spacing shins or bearing pads as
precast concrete units are being erected. Tack weld steel shins to each
other to prevent shins from separating.

2. Maintain horizontal and vertical joint alignment and uniformjoint
wi dt h as erection progresses.

3. Renpve projecting lifting devices and use sand-cenent grout to fil
voids within recessed |ifting devices flush with surface of adjacent
precast concrete surfaces when recess i s exposed.

4. Unl ess otherw se shown provide for uniformjoint widths of 19mm (3/4
i nch).

B. Connect units in position by bolting, welding, grouting, or as otherw se

i ndi cated on approved Erection Draw ngs. Renpve tenporary shinms, wedges,

and spacers as soon as practical after connecting and/or grouting are

conpl et ed.

1. Disruption of flashing continuity by connections is not permtted.

2. Welding: Conply with applicable requirenents for wel ding.

a. Protect units and bearing pads from danage by field welding or
cutting operations and provi de nonconbusti bl e shields as required.

b. Welds not specified shall be continuous fillet welds, using not |ess
than the minimumfillet as specified by AW

c. Clean weld affected metal surfaces and apply a minimum 100 um (0.004
i nch) thick coat of galvanized repair paint to gal vani zed surfaces
in conformance with ASTM A780.

d. Visually inspect all welds critical to precast connections.
Visually check all welds for conpletion and renove, reweld or repair
all defective welds.

3. At bolted connections, use |ock washers, tack wel ding, or other
acceptabl e means to prevent |oosening of nuts after final adjustnent.
a. Wiere slotted connections are used, verify bolt position and

tightness. For sliding connections, properly secure bolt but allow
bolt to nmove within connection slot. For friction connection apply
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specified bolt torque and check 25 percent of bolts at random by
cal i brated torque wench.

4. Grouting Connections: Gout connections where required or indicated
Retain grout in place until hard enough to support itself. Pack spaces
with stiff grout material, tanping until voids are conpletely filled.
Pl ace grout to finish snooth, level, and plunb w th adjacent concrete
surfaces. Pronmptly renmove grout nmaterial from exposed surfaces before
it affects finishes or hardens.

Attachments: Upon approval of Resident Engineer, precast pre-stressed

products may be drilled or "shot" for fasteners or snall openings.

Provi ded reinforcing or pre-stressing steel is not damaged or cut.

1. Should spalling occur, repair according to this specification section

Venting and Weeps: Were precast concrete panels formthe outer wythe of

cavity wall construction, vent the cavity wall.

1. Use polyvinyl chloride plastic tubing to vent the cavity.

2. Place plastic vent tubes "tilted down and out” in horizontal and
vertical joints.

3. Space vent tubes in accordance with shop draw ngs, but not |ess than
two vents per panel or approxinmately 1220 mm (4 feet) on centers.

Setting: VWhere shown, fill joints with cement nortar specified in

Section 04 05 13, MASONRY MORTARI NG

1. Clean surfaces form ng beds and other joints for precast concrete
panel s of dust, dirt, and other foreign matter, and wet thoroughly to
prevent suction before precast concrete, elenents are set.

2. Set precast element level and true to line with uniformjoints filled
conpletely with nortar.

a). Rake out joints 25 mm (1-inch) deep for pointing or seal ants.
b). Joints required to have only sealant: Kept free of nortar for ful
dept h.

3. Keep exposed faces of precast concrete elenents free of nortar.
Renove wedges, spacers, or other appliances which are likely to cause
staining fromjoints.

5. Wiere parging is shown, parge back of elenents solid with nortar
Apply pagi ng without skips or holidays.

Poi nting: Wash and brush clean, leaving joints free froml oose nortar,

dust and other foreign materi al

1. Carefully point with a slightly concave joint.

2. Use sane naterial and color sand used in fabrication of precast
concrete el enents when specified in Section 09 06 00, SCHEDULE FOR
FI NI SHES.

Seal ing of Joints: Wiere shown and where required to make work waterti ght:

clean, dry and seal joints between precast concrete el enments and between
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precast elenments and adjoining nmaterials as specified in Section 07 92 00,
JO NT SEALANTS.

3. 3 ERECTI ON TOLERANCES

A

Erect units level, plunb, square, true, and in alignnent w thout exceeding
the erection tolerances of PCI M\L 117, Appendi x |

3.4 FIELD QUALITY CONTROL

A. Refer to Section 01 45 29, TESTI NG LABORATORY SERVI CES.

B. Testing agency will report test results pronptly and in witing to
Contractor and Resi dent Engi neer

C. Repair or renove and replace work that does not conply with specified
requirenents.

D. Additional testing and inspecting, at Contractor’s expense, wll be
perfornmed to determ ne conpliance of corrected work with specified
requirenents.

3.5 REPAIRS

A. Repairs will be permtted provided structural adequacy of units and
appearance are not inpaired.

B. Mx patching materials and repair units so cured patches blend with color,
texture, and uniformty of adjacent exposed surfaces and show no apparent
line of denmarcation between original and repaired work, when viewed in
typical daylight illumination froma distance of 6 m (20 feet).

C. Prepare and repair damaged gal vani zed coatings with galvanizing repair
pai nt according to ASTM A780.

D. Renobve and repl ace damaged units when repairs do not neet requirenents.

3.6 CLEANI NG

A

Clean all surfaces of precast concrete to be exposed to view, as

necessary, prior to shipping.

Clean nortar, plaster, fireproofing, weld slag, and any other del eterious

material fromconcrete surfaces and adjacent materials i mediately.

Cl ean exposed surfaces of precast concrete units after erection and

conpletion of joint treatnent to remove wel d nmarks, other markings, dirt,

and stains.

1. Performcleaning procedures, if necessary, according to precast
concrete fabricator’s recommendati ons. Cl ean soil ed precast concrete
surfaces with detergent and water, using stiff fiber brushes and
sponges, and rinse with clean water. Protect other work from staining
or damage due to cl eani ng operations.

2. Do not use cleaning materials or processes that could change the
appear ance of exposed concrete finishes or damage adjacent naterial s.
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SECTI ON 04 05 13
MASONRY MORTARI NG

PART 1 - GENERAL
1.1 DESCRI PTI ON

Section specifies nortar materials and m xes.

1. 2 RELATED WORK

A

B

Mortar used in Section:

1. Section 03 45 00, PRECAST ARCH TECTURAL CONCRETE.
2. Section 04 20 00, UNIT MASONRY

3. Section 04 05 31, MASONRY TUCK PO NTI NG

4. Section 04 72 00, CAST STONE MASONRY

Mortar Color: Section 09 06 00, SCHEDULE FOR FI NI SHES.

1. 3 TESTI NG LABORATORY- CONTRACTOR RETAI NED

A. Engage a comrercial testing |aboratory approved by Resident Engineer to
performtests specified bel ow

B. Submit information regarding testing |aboratory's facilities and
qualifications of technical personnel to Resident Engi neer

1.4 TESTS

A. Test nortar and materials specified.

B. Certified test reports.

C. ldentify materials by type, brand name and nmanufacturer or by origin

D. Do not use nmaterials until |aboratory test reports are approved by
Resi dent Engi neer.

E. After tests have been made and naterials approved, do not change wi thout
addi ti onal test and approval of Resident Engi neer

F. Testing:

1. Test materials proposed for use for conpliance with specifications in
accordance with test nethods contained in referenced specifications
and as foll ows:

2. Mrtar:

a. Test for conpressive strength and water retention; ASTM C270.
b. Mortar conpressive strengths 28 days as foll ows:

Type M M ni mum 17230 kPa (2500 psi) at 28 days.

Type S: M nimum 12400 kPa (1800 psi) at 28 days.

Type N M nimum 5170 kPa (750 psi) at 28 days.

3. Cement:

a. Test for water soluble alkali (nonstaining) when nonstaining
cenent is specified.

b. Nonstaining cement shall contain not nore than 0.03 percent water
sol ubl e al kal i
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4. Sand: Test for deleterious substances, organic inpurities, soundness
and gradi ng.

G During progress of work, testing |aboratory specified in Section 01 45

29, TESTI NG LABORATORY SERVI CES, takes and tests sanples as specified in
that section. Testing procedures and test nethods in ASTM C780.

1.5 SUBM TTALS

A

Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES.
Certificates:
1. Indicating that following itens neet specifications:
a. Portland cenent.
b. Masonry cenent.
c. Hydrated |ine.
d. Fine aggregate (sand).
e. Col or adm xture.
Laboratory Test Reports:
1. Mortar, each type.
2. Admi xtures.
Manuf acturer's Literature and Dat a:
1. Cement, each kind.
2. Hydrated |ine.
3. Adnmi xtures.
4. Liquid acrylic resin.

1. 6 PRODUCT DELI VERY, STORAGE AND HANDLI NG

A

Deliver masonry materials in original sealed containers nmarked with nane
of manufacturer and identification of contents.

Store masonry materials under waterproof covers on planking clear of
ground, and protect damage from handling, dirt, stain, water and w nd.

1.7 APPLI CABLE PUBLI CATI ONS

A

B.

Publications listed below forma part of specification to extent
referenced. Publications are referenced in text by basic designation

only.

American Society for Testing and Materials (ASTM:

C40-04. ... ... Organic Inpurities in Fine Aggregates for
Concrete

C91-05........ ... ... Masonry Cement

Cl09-07................. Conpressive Strength of Hydraulic Cenent Mrtars
(Using 2-in. or 50-MM Cube Speci nens)

Cl44-04................. Aggregate for Masonry Mortar

C150-05................. Portl and Cenent

C207-06................. Hydrated Lime for Masonry Purposes
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C270-07................. Mortar for Unit Masonry

C307-03................. Tensile Strength of Chemcal - Resistant Mrtar,
Grouts, and Mnolithic Surfacing

C321-00/RO5. . ........... Bond Strength of Chem cal -Resistant Mrtars

C348-02................. Fl exural Strength of Hydraulic Cenent Mrtars

C595-08.......... ... ..., Bl ended Hydraulic Cenent

Cr80-07...........v.. Preconstruction and Construction Eval uation of

Mortars for Plain and Reinforced Unit Masonry
C979-05................. Pigments for Integrally Colored Concrete
C1329-05................ Mortar Cenent
PART 2 - PRODUCTS
2.1 HYDRATED LI ME
ASTM C207, Type S.
2.2 AGGREGATE FOR MASONRY MORTAR
A. ASTM Cl144 and as fol |l ows:
1. Light colored sand for nortar for |laying face brick
2. Wiite plastering sand neeting sieve analysis for nortar joints for
poi nti ng.
B. Test sand for color value in accordance with ASTM C40. Sand produci ng
col or darker than specified standard i s unacceptabl e.
2. 3 BLENDED HYDRAULI C CEMENT
ASTM C595, Type IS, IP
2.4 NMASONRY CEMENT
A. ASTM C91. Type N, S, or M
B. Use white nasonry cenent whenever white nortar is specified.
2.5 PORTLAND CEMENT
A. ASTM C150, Type |
B. Use white Portland cement wherever white nortar is specified.
2.6 LIQUI D ACRYLI C RESIN
A formulation of acrylic polyners and nodifiers in |iquid form desi gned
for use as an additive for nortar to i nprove physical properties.
2.7 WATER
Pot abl e, free of substances that are detrimental to nortar, nmasonry, and
net al .
2.8 PO NTI NG MORTAR
A. For Cast Stone or Precast Concrete: Proportion by volunme; One part white
Portland cenment, two parts white sand, and 1/5 part hydrated |ine.
2.9 MASONRY MORTAR
A. Conformto ASTM C270
B. Admi xtures:
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1. Do not use nortar adm xtures, and col or adm xtures unl ess approved by
Resi dent Engi neer.

2. Submit | aboratory test report show ng effect of proposed adm xture on
strength, water retention, and water repellency of nortar.

3. Do not use antifreeze conpounds.

Col ored Mortar:

1. Maintain uniformnortar color for exposed work throughout.

2. Match nortar color in approved sanple or nock-up

3. Color of nortar for exposed work in alteration work to match col or of
exi sting nortar unless specified otherwise in section 09 06 00,
SCHEDULE FOR FI NI SHES.

Col or Admi xt ures:

1. Proportion as specified by manufacturer

2. For color, see Section 09 06 00, SCHEDULE FOR FI NI SHES.

2.10 COLOR ADM XTURE

A
B
C

Pi gments: ASTM C979.

Use mneral pignents only. Organic pignments are not acceptable.

Pi gments inert, stable to atnospheric conditions, nonfading, alkal
resi stant and water insoluble.

PART 3 - EXECUTI ON

3.1 MXI NG
A. Mx in a nechanically operated nortar m xer.
1. Mx nortar for at |east three m nutes but not nmore than five m nutes.
B. Measure ingredients by volume. Measure by the use of a container of
known capacity.
C. Mx water with dry ingredients in sufficient anount to provide a
wor kabl e m xture which will adhere to vertical surfaces of nmasonry
units.
D. Mortar that has stiffened because of | oss of water through evaporations:
1. Re-tenpered by adding water to restore to proper consistency and
wor kabi lity.
2. Discard nortar that has reached its initial set or has not been used
within two hours.
E. Pointing Mrtar:

1. Mx dry ingredients with enough water to produce a danp m xture of
wor kabl e consi stency which will retain its shape when forned into a
bal I .

2. Allow nortar to stand in danpened condition for one to 1-1/2 hours.

3. Add water to bring nortar to a workable consistency prior to
application.
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3.2 MORTAR USE LOCATI ON

A. Use Type Mnortar for precast concrete panels, and waterproof parging
bel ow gr ade.

B. For brick veneer over frane back up walls, use Type S nasonry cenent or
nortar cenent nortar.

C. Use Type N nortar for tuck pointing work.

D. Use pointing nortar for itens specified.

---END- - -
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SECTI ON 04 20 00
UNI T MASONRY

PART 1 - GENERAL
1.1 DESCRI PTI ON
This section specifies requirenments for construction of exterior face
brick and interior non-bearing concrete masonry unit walls.
1.2 RELATED WORK
A. Precast concrete units: Section 03 45 00, PRECAST ARCH TECTURAL CONCRETE
B. Mrtars: Section 04 05 13, MASONRY MORTARI NG

C. Calciumsilicate nanufactured stone masonry units: Section 04 73 13,
CALCI UM SI LI CATE MANUFACTURED STONE MASONRY

D. Steel lintels and shelf angles: Section 05 50 00, METAL FABRI CATI ONS.

E. Flashing: Section 07 60 00, FLASH NG AND SHEET METAL.

F. Sealants and seal ant installation: Section 07 92 00, JO NT SEALANTS.

G Color and texture of masonry units: Section 09 06 00, SCHEDULE FOR

FI NI SHES.
1.3 SUBM TTALS
A. Submt in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA
AND SAMPLES.
B. Sanpl es:

1. Face brick, sanple panel, 200 nm by 400 mm (8 inches by 16 inches,)
showi ng full color range and texture of bricks, bond, and proposed
nortar joints.

2. Anchors, and ties, one each and joint reinforcing 1200 mm (48 i nches)
| ong.

C. Shop Draw ngs:
1. Drawi ngs, show ng reinforcenment, applicable dinensions and nethods of
hanging lintel masonry.
D. Manufacturer's Literature and Dat a:
1. Anchors, ties, and reinforcenent.
1.4 SAMPLE PANEL
A. Before starting nasonry, lay up a sanple panel in accordance wth

Masonry Standards Joint Conmittee (MSJC) and Brick Industry Association

(Bl A).

1. Use masonry units fromrandom cubes of units delivered on site.

2. Include reinforcing, ties, and anchors.

B. Use sanpl e panel s approved by Resident Engi neer for standard of
wor kmanshi p of new masonry work.
C. Use sanple panel to test cleaning nethods.
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1.5 WARRANTY

Warrant exterior masonry walls against noisture | eaks and subject to
ternms of "Warranty of Construction", FAR clause 52.246-21, except that
warranty period shall be five years.

1.6 APPLI CABLE PUBLI CATI ONS

A

Publications listed below forma part of this specification to the
extent referenced. Publications are referenced in the text by the basic
desi gnati on only.

American Society for Testing and Materials (ASTM:

A951-06................. Steel Wre for Masonry Joint Reinforcenent.

C216-07................. Facing Brick (Solid Masonry Units Made From C ay
or Shal e)

C612-04................. M neral Fiber Block and Board Thermal |nsulation

Cr44-05................. Prefaced Concrete and Cal cium Silicate Masonry
Units.

D1056-07................ Fl exi bl e Cellular Materials - Sponge or Expanded
Rubber

D2240-05................ Rubber Property - Duroneter Hardness

D3574-05................ Fl exi bl e Cel lular Material s-Slab, Bonded, and
Mol ded Ur et hane Foans

F1667-05................ Fasteners: Nails, Spikes and Staples

Masonry | ndustry Counci |
Al'l Weat her Masonry Construction Manual, 2000.
Federal Specifications (FS)

FF-S-107C-00............ Screws, Tapping and Drive

Brick Industry Association - Technical Notes on Brick Construction

(Bl A):

11-1986................. Gui de Specifications for Brick Masonry, Part |

11A-1988................ Gui de Specifications for Brick Masonry, Part 1|1

11B-1988................ Gui de Specifications for Brick Masonry, Part 1|1
Execution

11C-1998. ............... Gui de Specification for Brick Masonry Engi neered
Brick Masonry, Part IV

11D-1988................ CGui de Specifications for Brick Masonry

Engi neered Brick Masonry, Part |V continued
Masonry Standards Joint Conmittee; Specifications for Masonry Structures
(ACI 530. 1- 05/ ASCE 6- 05/ TM5 602-99) (MSJC).
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PART 2 - PRODUCTS
2.1 BRI CK
A. Face Brick:
1. ASTM C216, Grade SW Type FBX
2. Brick when tested in accordance with ASTM C67: C assified slightly
ef fl orescent or better.

3. Modular: W3 5/8", H2 1/4", L 7 5/8", 3 courses = 8".
4. Col or and Texture: See Schedule for Finishes, section 09 06 00.

2.2 CONCRETE MASONRY UNI TS
A. Holl ow Concrete Masonry Units: ASTM C90.

1.
2.
3.

Unit Weight: Normal weight.
Mbdul ar: W5 5/8", H7 5/6”, L 15 5/8".
Col or and Texture: Natural grey, regular face.

2.3 ANCHORS, TIES, AND RElI NFORCEMENT
A. Joint Reinforcenent:

1.
2
3.
4

5.

Formfrom No. 9 wire conplying with ASTM A951.

Gal vani zed after fabrication.

Joint reinforcenent at |east 3048 mm (10 feet) in |length.

Joint reinforcenment in rolls is not acceptable.

Joint reinforcement that is crinped to formdrip is not acceptable.

B. Adj ustabl e Veneer Anchor for Franme Wlls:

1.
2.

Two piece, adjustable anchor and tie.

Loop Type:

a. Anchor: Screw on gal vani zed steel anchor plate 2.75 mm (0.11 inch)
by 19 mm (3/4 inch) wide by 225 mm (9 inches) |ong, configured
with | egs to accommpdat e sheat hi ng and provi de positive contact
with the nmetal wall studs, with 9 nm (0.35 inch) offset and 100 mm
(4 inch) adjustnent. Provide 5 nm (0.20 inch) hole at each end for
fast eners.

b. Ties: Triangular tie, fabricated of 5 nm (0..1875 inch) dianeter
gal vani zed cold drawn steel wire. Ties |ong enough to engage the
anchor, accommpdate the width of the air cavity, and be enbedded
not less than 50 mm (2 inches) into the bed joint of the nasonry
veneer.

2.4 PREFORMED COVPRESSI BLE JO NT FI LLER
A. Thickness and depth to fill the joint as specified.
B. Closed Cell Neoprene: ASTM D1056, Type 2, Class A Gade 1, B2F1.
C. Non-Conbusti ble Type: ASTM C612, Class 5, 1800 degrees F.
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2.5 ACCESSORI ES

A

Weep Hole Wcks: dass fiber ropes, 10 nm (3/8 inch) mnimum di aneter

356 mm (14 inches) |ong.

Box Boar d:

1. Mneral Fiber Board: ASTM C612, Class 1

2. 51 mm (2 inch) thickness.

3. O her spacing material having simlar characteristics may be used
subj ect to the Resident Engineer's approval.

Masonry Cl eaner:

1. Detergent type cleaner selected for each type masonry used.

2. Acid cleaners are not acceptable.

3. Use soapl ess type specially prepared for cleaning brick or concrete
masonry as appropriate.

Fast ener s:

1. Screws: FS-FF-S-107, Type A, AB, SF thread forming or cutting.

Mortar Dropping Protection:

1. Trapezoidial shaped nortar dropping collection device for nmasonry
cavity walls.

PART 3 - EXECUTI ON
3.1 JOB CONDI TI ONS

A

B

Protection:

1. Cover tops of walls with nonstaining waterproof covering, when work
is not in progress. Secure to prevent wi nd bl ow off.

2. On new work protect base of wall fromnud, dirt, nortar droppings,
and other materials that will stain face, until final |andscaping or
other site work is conpl eted.

Col d Weat her Protection:

1. Masonry may be laid in freezing weat her when nethods of protection
are utilized.

2. Comply with MSJC and “Hot and Col d Wat her Masonry Construction
Manual ”.

3. 2 CONSTRUCTI ON TOLERANCES

A

Lay masonry units plunb, level and true to line within the tol erances as
per MSJC requirenments and as foll ows:

Maxi mum vari ati on from pl unb:

1. In 3048 mm (10 feet) - 6 nm (1/4 inch).

2. In 6096 M (20 feet) - 10 mm (3/8 inch).

3. In 12 192 mm (40 feet) or nore - 13 mm (1/2 inch).

Maxi mum variation from | evel

1. In any bay or up to 6096 nm (20 feet) - 6 mm (1/4 inch).
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2. In 12 192 mm (40 feet) or nore - 13 mm (1/2 inch).

Maxi mum variation fromlinear building |Iines:

1. In any bay or up to 6096 nm (20 feet) - 13 mm (1/2 inch).
2. In 12 192 mm (40 feet) or nore - 19 mm (3/4 inch).

Maxi mum variation in cross-sectional dinmensions of colums and thickness
of walls from di mensi ons shown:

1. Mnus 6 mm (1/4 inch).

2. Plus 13 mm (1/2 inch).

Maxi mum vari ation in prepared opening di nensions:

1. Accurate to minus O nm (0 inch).

2. Plus 6 mm (1/4 inch).

3.3 | NSTALLATI ON GENERAL

A

w

Keep finish work free fromnortar snmears or spatters, and | eave neat and

cl ean.

Anchor masonry as specified in Paragraph, ANCHORAGE

wal | Openi ngs:

1. Fill hollow netal frames built into nasonry walls and partitions
solid with nortar as |aying of masonry progresses.

2. If itens are not available when walls are built, prepare openings for
subsequent installation.

Tool i ng Joints:

1. Do not tool until nmortar has stiffened enough to retain thunb print
when thunb is pressed against nortar.

2. Tool while nortar is soft enough to be conpressed into joints and not
raked out.

3. Finish joints in exterior face masonry work with a jointing tool, and
provi de snmooth, water-tight concave joint unless specified otherw se.

Li ntels:

1. Provide steel lintels at all openings.

2. Length for mnimmbearing of 102 mm (4 inches) at ends.

Wwall, Furring, and Partition Units:

1. Lay out field units to provide for running bond of walls and
partitions, with vertical joints in second course centering on first
course units unless specified otherw se.

Align head joints of alternate vertical courses.

3. At sides of openings, balance head joints in each course on vertica
center |ines of openings.

Use no piece shorter than 100 mm (4 inches) | ong.

5. Use not less than 100 nm (4 inches) noninal thick masonry for free
standing furring unless shown otherw se.
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G Use not less than 100 nmm (4 inches) nonminal thick masonry for

fireproofing steel columms unless shown otherw se.

Bef ore connecting new masonry with previously laid, renove | oosened
masonry or nortar, and clean and wet work in place as specified under
wetting.

When new masonry partitions start on existing floors, nmachine cut
existing floor finish material down to concrete surface.

Wetting and Wetting Test:

1. Test and wet brick in accordance with Bl A 11B

3. 4 ANCHORAGE

A

Veneer to Frane Wlls:

1. Use adjustable veneer anchors. Ties shall extend horizontally from
the nortar bed to the anchor plate. Keep space between masonry wal
and sheathing free of nortar and other rigid material

2. Fasten anchor plate to stud through sheathing with self drilling and
t appi ng screws, one at each end of anchor plate.

3. Space anchors not nore than 406 mm (16 i nches) on center vertically
at each stud.

4. Provide sealant at each and every anchor penetration through the
weat her barrier. Sealant type to be approved by weather barrier
manuf acturer for use with assenblies indicated.

3.5 REI NFORCEMENT

A

Joi nt Rei nforcenent:

1. Locate joint reinforcement in nortar joints at 400 nm (16 inch)
maxi mum vertical intervals.

2. Additional joint reinforcenent is required in nortar joints at both
203 mm (8 inches) and 406 (16 inches) above and bel ow wi ndows, doors,
| ouvers and similar openings in masonry, except where other type
anchors are required for anchorage of nmasonry to concrete structure.

3.6 BRI CK EXPANSI ON JO NTS

A
B

Provi de brick expansion (BEJ) joints where shown on draw ngs.

Provi de brick expansion joints additionally as required to conply with
| ocations recommended by the Brick Institute of Anerica.

Keep joint free of nortar and other debris.

Where joints occur in masonry walls.

1. Install preformed conpressible joint filler in brick wthe.

2. Install filler, backer rod, and seal ant on exposed faces.

Interrupt steel joint reinforcenent at expansion joints unless otherw se
shown.

Fill opening in exposed face of expansion joints with seal ant as
specified in Section 07 92 00, JO NT SEALANTS.
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3.7 BUI LDI NG EXPANSI ON AND SEI SM C JO NTS

A
B

Keep joint free of nortar. Renobve nortar and ot her debris.

Install non-conbustible, conpressible type joint filler to fill space
conpl etely except where sealant is shown on joints in exposed finish
wor k.

Where joints are on exposed faces, provide depth for backer rod and
seal ant as specified in Section 07 92 00, JO NT SEALANTS, unl ess shown
ot herwi se.

3.8 | SOLATI ON SEAL
A. Where full height walls or partitions lie parallel or perpendicular to

and under structural beans or shelf angles, provide a separation between
wal |'s or partitions and bottom of beans or shelf angles not |ess than
the masonry joint thickness unless shown ot herw se.

Insert in the separation, a continuous full width strip of non-
conbustible type conpressible joint filler except as detail ed otherw se.
Where exposed in finish work, cut back filler material in the joint
enough to allow for the joint to be filled with sealant materia
specified in Section 07 92 00, JO NT SEALANTS.

3. 9 BRI CKWORK
A. Lay clay brick in accordance with BI A Technical Note 11 series.

B. Layi ng:

1. Lay brick in running bond with course of nasonry bonded at corners
unl ess shown ot herw se. Match bond of existing building on
alterations and additions.

2. Maintain bond pattern throughout. Refer to Architectural Elevation
for bondi ng patterns.

3. Do not use brick smaller than hal f-brick at any angle, corner, break
or janb.

4. \Where length of cut brick is greater than one half but less than a
whol e brick, maintain the vertical joint location of such units.

5. Lay exposed brickwork joints symmetrical about center |ines of
openi ngs.

6. Before starting work, lay facing brick on foundation wall and adj ust
bond to openi ngs, angles, and corners.

C. Joints:

1. Exterior and interior joint widths: Lay for three equal joints in 203
nm (ei ght inches) vertically, unless shown ot herw se.

D. Weep Hol es:

1. Install weep holes at 610 mm (24 inches) on center in bottom of
vertical joints of exterior masonry veneer or cavity wall facing over
foundati ons, bond beans, and other water stops in the wall
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Form weep hol es using wi cks nade of glass fiber ropes turned up 203
nm (8 inches) in cavity. Anchor top of strip to cavity insulation to
securely hold in place.

E. Cavity Type Exterior \Valls:

1

2.

3.

Keep air space clean of nortar accunul ati ons and debris.

a. Cean cavity by use of hard rubber, wood or netal channel strips
havi ng soft material on sides contacting wythes.

b. Lift strips with wires before placing next courses of horizonta
joint reinforcenent or adjustable cavity wall ties.

Insul ated Cavity Type Exterior Walls:

a. Install the insulation against the cavity face of sheathed stud
wal | .

b. Place insulation and bond to surface of sheathed stud wall with a
bondi ng agent as recommended by the nmanufacturer of the
i nsul ati on.

c. Lay the outer nmasonry wythe up with an air space between
i nsul ati on and masonry units.

Veneer Framed Wl s:

a. Build with 102 mm (4 inches) of face brick over sheathed stud wal
with air space.

b. Keep air space clean of nortar accunul ations and debris.

3. 10 CONCRETE NMASONRY

A. Kind and Users:

1. Masonry assenblies shall neet the required fire resistance in fire
rated partitions of type and construction that will provide fire
rati ng as shown.

B. Layi ng:

1. Lay concrete masonry units with 10 mm (3/8 inch) joints, with a bond
overlap of not less than 1/4 of the unit I ength, except where stack
bond is required.

2. Do not wet concrete nmasonry units before |aying.

3. Bond external corners of partitions by overlapping alternate courses.

4. Lay first course in a full nortar bed.

5. Set anchorage itens as work progress.

6. Wiere ends of anchors, bolts, and other enbedded itens, project into
voi ds of units, conpletely fill such voids with nortar or grout.

7. Provide a 6 nm (1/4 inch) open joint for caul king between existing
construction, concrete work, and abutting nmasonry partitions.

8. Lay concrete masonry units with full face shell nortar beds and fil

head joint beds for depth equivalent to face shell thickness.
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3.11 PO NTI NG

A. Fill joints with pointing nortar using rubber float trowel to rub nortar
solidly into raked joints.

B. Wpe off excess nortar fromjoints of architectural precast units with
dry cloth.

C. Finish exposed joints in finish work with a jointing tool to provide a
snoot h concave joint unless specified otherw se.

D. At joints with existing work match existing joint.

3.12 PLACI NG REI NFORCEMENT

A. Ceneral: Cean reinforcement of |oose rust, mll scale, earth, ice or
other materials which will reduce bond to nortar. Do not use
rei nforcement with kinks or bends not shown on the Contract Draw ngs or
final shop drawi ngs, or reinforcement with reduced cross-section due to
excessi ve rusting or other causes.

B. Position reinforcenent accurately at the spacing indicated. . Horizonta
rei nforcement shall be placed as the masonry work progresses.

C. Provide not less than 152 mm (6 inches) mninmum|ap, or as required by
governi ng code.

D. Enmbed netal ties in nortar joints as work progresses, with a minimum
enmbednment in nortar joint of 51 mm (2 inches)..

E. Use prefabricated “L” and “T" sections to provide continuity at corners
and intersections. Cut and bend joint reinforcement as recomended by
manuf acturer for continuity at returns, offsets, columm fireproofing,
pi pe encl osures and other special conditions.

F. Anchoring: Anchor reinforced masonry work to supporting structure as

i ndi cat ed.
3.13 CLEANI NG AND REPAI R
A. Gener al

1. Clean exposed masonry surfaces on conpl etion
Prot ect adjoining construction materials and | andscapi ng during
cl eani ng operati ons.

3. Cut out defective exposed new joints to depth of approxinately 19 nm
(3/4 inch) and repoint.

4. Renove nortar droppings and other foreign substances from wal
surf aces.

B. Brickwork:

1. First wet surfaces with clean water, then wash down with a solution
of soapl ess detergent. Do not use nuriatic acid.

2. Brush with stiff fiber brushes while washing, and i medi ately
thereafter hose down with clean water.
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3. Free clean surfaces of traces of detergent, foreign streaks, or
stai ns of any nature.
C. Concrete Masonry Units:
1. I'mediately follow ng setting, brush exposed surfaces free of nortar
or other foreign matter.
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SECTI ON 04 73 13
CALCI UM SI LI CATE MANUFACTURED STONE MASONRY

PART 1 — GENERAL

1.

1.

1.

1.

1.

1

2

3

5

SECTI ON | NCLUDES

A. Calciumsilicate masonry units.

B. Mortar for unit nmasonry.

C. Reinforcenent, anchorages, and accessori es.

RELATED SECTI ONS

Section 034500 — Precast Architectural Concrete.

Secti on 040513 - Mortar and G out.

Section 042000 - Unit Masonry.

Secti on 055000 - Metal Fabrications.

Section 054000 - Metal Fram ng

Section 072113 - Building Insulation: Insulation for cavity spaces.

Section 079200 - Seal ants and Caul ki ng.

. Section 090600 — Schedul e for Finishes for color and texture.

REFERENCES

A. ACl 530/ ASCE 5/ TMS 402-99: Building Code Requirenents for Masonry
Structures.

B. ACI 530. 1/ ASCE 6/ TM5 602-99: Specifications for Masonry Structures.

IommopooOnwx

C. ASTM A153/ A153M 98: Standard Specification for Zinc Coating (Hot D p) on
Iron and Steel Hardware.

D. ASTM A580/ A580M 98: Standard Specification for Stainless Steel Wre.

E. ASTM C73-97a: Standard Specification for Calcium Silicate Face Bri ck.

F. ASTM Cl144-99: Standard Specification for Aggregate for Masonry Mortar

G ASTM C150-98: Standard Specification for Portland Cenent.

H ASTM C207-91(1997): Standard Specification for Hydrated Line for Masonry
Pur poses.

. ASTM C270-99: Standard Specification for Mrtar for Unit Masonry.

J. International Masonry Institute All-Wather Council: Recommended
Practices and Gui de Specifications for Cold Wat her Masonry Construction

K. Masonry Advisory Council: Hot and Col d Weat her Construction.

QUALI TY ASSURANCE

A. Installer: Conpany or person specializing in conmercial masonry work with
five years experience.

B. Installation of Masonry Work: to ACI 530/ ASCE 5/ TM5 402 and AC
530. 1/ ASCE 6/ TM5 602.

TESTS

A. Test sanples in accordance with indicated standards.
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SAMPLES

A. Submt one sanple of calciumsilicate masonry units to illustrate color
and texture.

DELI VERY, STORAGE AND HANDLI NG

A. Deliver nortar materials in original unbroken and undamaged packages with
the maker's nane and brand distinctly nmarked thereon, and upon delivery
store in a shed until used on the work.

B. Store or pile sand on a plank platformand protect fromdirt and rubbish.
Store nmortar materials and sand in such a manner as to prevent
deterioration or contam nation by foreign materials.

C. Deliver masonry units to the site in approved protective film Prevent
danmage to units.

D. Lift skids with proper and sufficiently long slings or forks with
protection to prevent damage to units. Protect edges and corners.

E. Store masonry units in a manner designed to prevent danmage and stai ning
of units.

F. Stack units on tinbers or platforns at |east 75 mm 3" above grade.

G Pl ace polyethylene or other plastic filmbetween wood and ot her finished
surfaces of units when stored for extended periods of tine.

H Cover stored units with protective enclosure if exposed to weather.

I. Do not use salt or calciumchloride to renmove ice fromnmasonry surfaces.

ENVI RONMENTAL REQUI REMENTS

A. Performwork to requirenents of Section 010100.

B. Maintain materials and surrounding air tenperature to m nimum 10 degrees
C 52 degrees F prior to and 48 hours after conpletion of masonry work.

C. Cold Weather Requirements: to MAC — Hot and Col d Wat her Construction.

D. Conformto requirements of ACI 530.1/ ASCE 6/ TM5 602, Specifications for
Masonry Structures, PART 1.8.

PART 2 — PRODUCTS

2.

21

2

MANUFACTURERS

A. Manufacturers of calciumsilicate masonry units havi ng Products
consi dered acceptable for use:
1. Arriscraft International Inc.
2. Approved equal substitute.

MORTAR MATERI ALS

A. Portland Cenment: to ASTM C150, Type | color as selected by Consultant.

B. Hydrated Linme: to ASTM C207, Type S.

C. Mortar Aggregate: to ASTM Cl44, standard masonry type; clean, dry,
prot ected agai nst danpness, freezing, and foreign matter.

D. Color Pignment: natural oxide pignment.
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E. Water: potable, clean and free of deleterious anounts of acids, alkalies
or organic materials.

MANUFACTURED UNI TS

A. CalciumSilicate Masonry Units: to ASTM C73, Grade SW solid units having
been pressure formed and autocl aved; 90 mm (3-5/8") bed depth; nodul ar
sizes 12" x 24"; sandbl asted finish on exposed faces and ends; specia
shapes as indicated; color as selected by Consultant, and having the
followi ng typical average properties when tested to the identified
st andar d:
1. Conpressive Strength: 45.5 MPa 6600 psi, to ASTM C170.
2. Absorption: 8.8 percent, to ASTM C97.
3. Density: 2070 kg/nB 129 | bs/ft3, to ASTM C97.
4. ©Mbdul us of Rupture: 5.3 MPA 770 psi, to ASTM C99.

REI NFORCEMENT AND ANCHORAGES

A. Bed Joint Reinforcement: Single-wire type; 4.8 mm (0.186"); hot dipped
gal vani zed steel, to ASTM A82

B. Anchors: See Section 042000.

C. Ties: as specified under Section 042000.

MASONRY FLASH NG

A. Flexible Flashing: Sheet polyethylene; 0.5 mm (0.020") thick. Gl vanized
steel where exposed to exterior.

ACCESSORI ES

A. Mrtar: as specified in Section 040513.

MORTAR M XES

A. Mrtar for CalciumSilicate Masonry Units: to CSA A179 ASTM C270,
Proportion specification, 1 part Portland cenent, 1 part hydrated lime, 6
parts nortar aggregate by volunme for both cenentitious materials and
aggregate; integral color as selected by Consultant.

MORTAR M XI NG

A. Thoroughly m x nortar ingredients in proper quantities needed for
i medi ate use to requirenments of ASTM C270.

B. Add nortar color and adm xtures to requirements of manufacturer's
i nstructions.

C. Provide uniformty of m x and col oration

D. Take representative sanples for testing consistency of strength and col or
according to CSA Al79 ASTM C780.

E. Use nortar within 2 hours after mixing at tenperatures of 84 degrees F
or 2-1/2 hours at tenperatures under 52 degrees F

FI NI SHES

A. Hot Dip Galvanizing: to ASTM Al153, dass B2

2.10 FABRI CATI ON TOLERANCES

A. Fabricate calciumsilicate masonry units to the follow ng tol erances:
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1. Unit Length: plus or minus 1.5 mm (1/16").
Unit Height: plus or minus 1.5 mm (1/16").
Devi ati on From Square: plus or minus 1.5 mm (1/16"), with neasurenent
taken using the | ongest edge as the base.
4. Bed Depth: plus or minus 3 nm(1/8").
5. Custom Dinensions: plus or mnus 3 mm (1/8").
Unit Face Deviations: plus or mnus 10 nm (3/8")

PART 3 — EXECUTI ON

3.

3.

3.

3.

21

2

3

4

.5

6

EXAM NATI ON

A. Verify that site conditions are ready to receive work.

B. Begi nning of installation neans acceptance of site conditions.

PREPARATI ON

A. Supply nmetal anchors to Section 042000 for placenment. Direct correct
pl acenent .

B. Verify itens provided by other sections of work are properly sized and
| ocat ed.

CUTTI NG OF MASONRY UNI TS

A. Cut masonry units with wet-saw

B. Pre-soak units using clean water prior to cutting.

C. CUean cut units using a stiff fibre brush and clean water. Allow units
to surface dry prior to placenent.

COURSI NG

A. Place masonry to lines and | evel s indicated.

B. Maintain masonry courses to uniformw dth. Mke vertical and horizonta

joints equal and of uniformthickness.

Lay masonry units in half-running bond.

Course one masonry unit and one nortar joint to equal 300 mm (12").

Mai ntain nortar joint thickness of 10 mm (3/8").

Tool joints to a concave finish.

PLACI NG AND BONDI NG

A. Lay masonry in full bed of nortar, properly jointed with other work.

mmo o0

Buttering corners of joints, and deep or excessive furrow ng of nortar
joints.

Fully bond intersections, and external corners.

C. Isolate masonry partitions fromvertical structural fram ng nenbers with

w

a control joint as indicated.

D. Do not adjust masonry units after laying. Where resetting of masonry is
required, renove, clean units and reset in new nortar.

CAVI TY WALL

A. Install weep vents in veneer at 600 mm (24") OC horizontally above
t hrough-wal | flashing and at bottom of walls.
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B. Install cavity vents at same spacing.

TOLERANCES
A. Variation in Alignnent fromUnit to Adjacent Unit: 1.5 nmm (1/16")
maxi mum

B. Variation of Mourtar Joint Thickness: 3 mmevery netre (1/8" every 36").

REI NFORCEMENT AND ANCHORAGES

A. Enbed wall ties in masonry back-up for veneer at nmaxi num 16 OC vertically
and 16 OC horizontally.

B. Increase quantity of wall ties around perineter of openings, at wall
term nations and corners placed within 200 nm (8") of openings and edges
of masonry.

MASONRY FLASH NG

A. Extend flashing through veneer, turn up and seal to concrete and sea
i nto sheathing over steel stud franed back-up

B. Lap end joints and seal watertight.

LI NTELS

A. Install lintels as schedul ed.

MOVEMENT CONTRCL JO NTS

A. Construct novenent joints in |ocations noted on draw ngs.

B. Do not continue horizontal joint reinforcing across novenent contro
joints.

C. Form novenent control joints by |leaving head joints between stacked units
void of nortar, ready for application of bond breaker and joint seal ant.

D. Size joint in accordance with Section 079200 for seal ant perfornance.

CLEANI NG

A. Clean masonry as work progresses. Allow nortar droppings on masonry to
partially dry then renmove by nmeans of brushing with a stiff fibre brush.

B. Post-Construction: Clean a 10 sq. m area of wall designated by
Consul tant as directed bel ow and | eave for one week. If no harnfu
ef fects appear and after nortar has set and cured, clean masonry as
fol | ows:

1. Protect wi ndows, sills, doors, trimand other work from danmage.

2. Renpve large particles with wood paddl es wi t hout danagi ng surface.
Saturate masonry with clean water and flush off |oose nortar and dirt.

3. Scrub with solution of 25 nL 1 tsp. trisodi um phosphate and 25 nL 1
tsp. househol d detergent dissolved in 1 L 4 cups of clean water using
stiff fibre brushes, then clean off immediately with clean water using
hose.

4. Repeat cleaning process as often as necessary to renpve nortar and
ot her stains.

C. Use alternative cleaning solutions and nmethods for difficult to clean
masonry only after consultation with masonry unit manufacturer.
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3.13 PROTECTI ON
A. Protect nasonry units from danage resulting from subsequent construction
operations.
B. Use protection nmaterials and nmet hods which will not stain or damage
nmasonry units.
C. Renpve protection materials upon Substantial Perfornmance of the Work, or
when risk of damage is no | onger present.

- - -END- - -
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