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SECTI ON 03 41 16

PRECAST CONCRETE SLABS (MAX. SPAN 8'- 0" OC.)
11/ 08
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NOTE: This gui de specification covers the

requi renents for flat-shaped or channel -shaped roof
sl abs placed over purlins or joists spaced not nore
than 2.5 nmeter 8 feet on center that receive

i nsul ation board and built-up roofing.

Drawi ngs nust include the follow ng:

Conpl ete design indicating the character of the work
to be perforned and giving the roof framng, type,
and sizes of purlins or joists, thrust angles at

wal I's, bearing angles at ridges for sloping roofs,
end bearing plates, dinensions of roof slab units,
details of precast cant units, details of
cast-in-place concrete cants and ot her sl oping
surfaces, details of openings, and sufficient

di mensi ons to convey adequately the quantity and
nature of the required roof decking.

Assuned | oads and ot her design data as nay be
required for the proper preparation of shop draw ngs.

Precast concrete slabs for clear spans exceeding 2.5
nmeter 8 feet are specified in Section 03 41 33
PRECAST STRUCTURAL PRETENSI ONED CONCRETE.

A structural steel roof fram ng system including
steel purlins and fram ng for openings |larger than
1/2 width of roof slabs in any dinension, is
specified in Section 05 12 00 STRUCTURAL STEEL.

An open-web steel joist roof fram ng systemis
specified in Section 05 21 19 OPEN WEB STEEL JO ST
FRAM NG

Fire resistance-rated roof and ceiling constructions
usi ng precast concrete roof decking are described in
Underwriters Laboratories, Inc., "Fire Resistance
Ratings (BXUV)" contained in UL FRD and the "Fire
Resi stance Ratings" contained in ALIACO 1. Fire

resi stance rated construction linmts the type and
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spaci ng of the roof framing system type of roof
slab units and nethod of fastening the roof slabs to
the supporting frame; ceiling construction; and roof
construction.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Commrent s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of

techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS shoul d be subnmitted as
a Criteria Change Request (CCR)
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ACI | NTERNATI ONAL ( ACl)

ACl C 21 (1992) El evated Sl abs
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AVERI CAN ASSOCI ATI ON OF STATE H G-HWAY AND TRANSPORTATI ON CFFI Cl ALS

( AASHTO)

AASHTO M 182

(2005) Standard Specification for Burlap
Cloth Made from Jute or Kenaf and Cotton
Mat s

AVERI CAN WOOD PROTECTI ON ASSQOCI ATI ON ( AWPA)

AWPA BOOK

(2009) AWPA Book of Standards

ASME | NTERNATI ONAL ( ASME)

ASME B18. 2. 2

ASME B18. 2. 4. 1M

ASME B18. 22.1

ASME B18. 22M

ASME B18. 6. 3

ASME B18. 6. 7M

(1987; R 2005) Standard for Square and Hex
Nut s

(2002; R 2007) Metric Hex Nuts, Style 1
(1965; Reaffirmed 2008) Plain Washers
(1981; R 2005) Metric Plain Washers

(2003; R 2008) Machine Screws and Machi ne
Screw Nuts

(1999; R 2005) Metric Machine Screws

ASTM | NTERNATI ONAL (ASTM

ASTM C 150

ASTM C 171

ASTM C 33/ C 33M

ASTM C 387/ C 387M

ASTM C 514

ASTM C 595

ASTM C 618

ASTM C 989

ASTM D 312

(2009) Standard Specification for Portland
Cenent

(2007) Standard Specification for Sheet
Materials for Curing Concrete

(2008) Standard Specification for Concrete
Aggr egat es

(2009) Standard Specification for
Packaged, Dry, Conbined Materials for
Mortar and Concrete

(2004; R 2009el) Standard Specification
for Nails for the Application of Gypsum
Boar d

(2009) Standard Specification for Bl ended
Hydraul ic Cenents

(2008a) Standard Specification for Coal
Fl'y Ash and Raw or Cal ci ned Nat ur al
Pozzol an for Use in Concrete

(2009a) Standard Specification for Slag
Cenent for Use in Concrete and Mortars

(2000; R 2006) Standard Specification for
Asphalt Used in Roofing
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U.S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS UU- B- 790 (Rev A) Building Paper, Vegetable Fiber:
(Kraft, Waterproofed, Water Repellent and
Fire Resistant)

1.2 SUBM TTALS
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NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the mninmumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G' if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Government approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] Submt the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Submit Fabrication Drawi ngs and Installation Drawi ngs for the
following itenms in accordance with paragraph entitled, "Draw ngs,"
of this section.

Precast Concrete Roof Sl abs
Cast-in-Place Curb Units

SD- 03 Product Data
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1.

Submit manufacturer's catalog data for the follow ng, including
all accessories including nails, threaded fasteners, and joint
seal i ng conpounds for the follow ng itens:

Precast Concrete Roof Sl abs

Precast Curb Units

Packaged Concrete Materials

Absor pti on Cover

Mbi st ur e- Ret ai ni ng Cover

SD- 05 Design Data

Desi gn anal ysis and cal cul ations nust be in accordance with the
paragraph entitled, "Precast Concrete Roof Slabs," of this section.

SD-06 Test Reports

Test Reports for the followi ng nmust be in accordance with
paragraph entitled, "Precast Concrete Roof Slabs," of this section.

Nai | Driving and Nail Pulling Tests
Strength Tests

SD-07 Certificates

Subnit certificates of conpliance for the follow ng itens show ng
conformance with referenced standards contained in this section.

Precast Concrete Roof Sl abs

Precast Curb Units

Cips and Nails

Thr eaded Fasteners

Cenment Grout Joint Sealing Materials

Bi t um nous Joint Sealing Materials

SD- 08 Manufacturer's Instructions

Submit Installation Instructions in accordance w th paragraph
entitled, "Precast Concrete Roof Slabs," of this section.

DRAW NGS

Fabrication Drawi ngs for precast concrete deck units nust show di nensions,
and size and nunber of openings to be cut.

Installati on Drawi ngs for Precast Concrete Roof Slabs and Cast-in-Place

Curb Units rmust include details and | ayouts indicating structural fram ng,
| ocation and | ength of concrete slabs corresponding with the sequence and
procedure to be followed in placing and fastening roof slabs, and | ocation
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and type of fasteners. Draw ngs nust al so show details of curb units
indicating location of cants, crickets, drainage saddl es, and other sl oping
sur f aces.

PART 2 PRODUCTS

2.1 MATERI ALS

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: Precast-concrete roof-slab di nensions nust be
i ndi cat ed.

EE R R R S I R I R I R I O I R R R I R S R R I R R R R R S R R R

2.1.1 Precast Concrete Roof Sl abs

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete the follow ng paragraphs when channe
roof slabs are required.

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

Provide Installation Instructions that indicate the manufacturer's
recomended installation nethods and sequence.

Test Reports for precast concrete roof slabs regarding Nail Driving and
Nai |l Pulling Tests and Strength Tests nmust be in accordance with ACI C 21

Roof slabs must be flat or plank-shape and conformto ACI C 21, Type | or
Type |1, with the follow ng nodifications:

Fl at slabs nmust have wire nesh reinforcing in both top and bottom of
t he sl ab.

Sl abs must have nailing edges.

EE R R R S I R R R I O I R R R R I O S R R I R R R R R R R R O

NOTE: Delete one of the follow ng two paragraphs as
applicable to the project. Wen spacing of the
structural fram ng nmenbers is less than 1.5 neter 5
feet, delete the first of the foll ow ng paragraphs.
When spacing of the structural fram ng nenbers
exceeds 1.5 neter 5 feet, delete the second of the
fol |l owi ng paragraphs.

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

Fl at sl abs must have tongue-and-groove edges on sides and square edges
on ends, except that edges for exposed roof sides nust be square.

Fl at slabs nust have tongue-and-groove edges on sides and ends, except
t hat edges for exposed roof sides and ends nust be square.

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: Delete the follow ng paragraphs when flat or
pl ank roof slabs are required.

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O

Precast Concrete Roof Sl abs nust be channel -shaped and conformto ACI C- 21,
Type | or Type Il, with the follow ng nodifications:

Rei nforce channel slabs with steel-wire nesh in the web section and one
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2.

12.7 mllineter No. 4 steel reinforcing bar in each flange.

Sl abs must have nailing edges.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

NOTE: The foll owi ng paragraph applies to both flat
and channel roof sl abs.

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

Roof slabs not suitable for nailing nust have wood inserts. Pressure
treat wood using a water-borne preservative and attain the m ni mum net
retention of the solid preservative for |lunber to be used in protected

[ ocations, in accordance with AWA BOOK. Inserts nmust be at |east 25
by 75 millimeter 1 by 3 inches in section, placed in rows on 600
mllineter 24 inches on center, and parallel with the roof sl ope.

Inserts nust be set flush with surfaces of slabs and rigidly secured in
pl ace with anchors designed and spaced to provide the holding strength
requi red for subsequent nailing of roofing.

2 PRECAST CURB UNI TS

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Del ete paragraph heading and the foll ow ng
par agr aph when precast curb units, such as curbs for
vents, skylights, and other units not in the sane

pl ane as the roof decking, are not required.

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

Curb units nmust be of sanme material and reinforced for same strength
requi renents as precast concrete roof slabs. Design precast curb units to
fit securely in the anchorage provided by structural fram ng nenbers.

.3 CLI PS AND NAI LS

Clips must be zinc- or cadmiumplated steel strip not less than 0.76
mllinmeter 0.0299-inch thick (manufacturer's standard 0.76 mllineter)
22-gage, forned to fit the top flange of steel beampurlins or steel joists
havi ng steel angle top chords, and of design reconmrended by the precast
concrete roof slab manufacturer.

Nails nmust be 32 millinmeter 1-1/4-inches |ong, galvani zed steel, roofing
nails conformng to ASTM C 514, Type Il, Style 20.

.4 THREADED FASTENERS

Fast eners nust consi st of machi ne screws, nuts, and washers.

Machi ne screws nust be slotted, flathead, gal vani zed, carbon steel
conform ng to ASME B18.6. 7\ ASVE B18.6.3, Type |, Style 2s.

Nut s nust be hexagon, gal vani zed, carbon steel conforming to ASVME B18.2.4.1M
ASME B18.2.2, Type Il, Style 10.

Washers nust be round-type, gal vani zed, carbon steel, general -purpose

assenbly washers conform ng to ASVE B18. 22V ASVE B18.22. 1, Type A, G ade |
Cl ass A
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2.

5 CEMENT GROUT JO NT SEALI NG MATERI ALS
[ Bl ended hydraulic cenment nust conformto ASTM C 595, Type |
[Portland cenment must conformto ASTM C 150, Type |.]

Aggregate for cenent grout nust be clean, sharp, uniformy graded, natura

or manufactured sand conform ng to ASTM C 33/ C 33N

.6 Bl TUM NOUS JO NT SEALI NG MATERI ALS

Provi de bitum nous cenent that is steep asphalt for use in constructing
built-up roof coverings conformng to ASTM D 312, Type |IV.

Conpose joint-sealing tape of two |l ayers of uncreped kraft paper united by
steep asphalt with approximately 13 by 8 mllinmeter 1/2- by 1/3-inch

gl ass-fi ber reinforcement enbedded in the asphalt |amnate. Tape nust neet
requirenents of FS UU-B-790, Type |, Grade C, Style 4, with the follow ng
nodi fi cati ons:

6 inches.

Wdth nust be 150 mllineter

Dry tensile strength cannot be | ess than 35 pounds per inch wi dth, both

di rections.
Dry tensile strength cannot nmet er w dt h,
both directions.

be | ess than 6150 newt on per

T PACKAGED CONCRETE NMATERI ALS

conbined materials for concrete
sand),

Concrete materials nmust be packaged, dry,
conform ng to ASTM C 387/ C 387N, |ightweight concrete (using natura
and have the follow ng properties:

PROPERTY VALUE

Conpressive strength Not | ess than 20 Megapasca

at 28 cal endar days

Maxi mum aggr egat e si ze

Sl unp

Total air content

by vol une
PROPERTY

Conpressive strength
at 28 cal endar days

Maxi mum aggr egat e si ze

Sl unp

Total air content

by vol une

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

9.5 mllineter

Not nmore than 75 mllineter

Not I ess than 6 nor nore
than 10 percent

VALUE
Not I ess than 3,000 ps
3/8 inch
Not nmore than 3 inches

Not | ess than 6 nor
than 10 percent

nore
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NOTE: Ground granul ated bl ast-furnace slag is one
of the materials listed in the EPA's Conprehensive
Procurenment Cuidelines (CPG

(http://ww. epa.gov/cpg/). |f the

Archi tect/ Engi neer deternines that use of certain
materials neeting the CPG content standards and

gui delines would result in inadequate conpetition
do not neet quality/ performance specifications, are
avai | abl e at an unreasonable price or are not
available within a reasonable tinme frane, the

Archi tect/ Engi neer nay submit witten justification
and supporting docunentation for not procuring
designated itens containing recovered nateri al
Witten justification may be subnmitted on a Request
for Waiver Formto the NASA Environnental Program
Manager for approval. The Request for Wiver Form
is located in the NASA Procedures and Cuidelines
(NPG 8830.1) (http://nodis3.gsfc.nasa.gov).

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

[Materials used as ingredients nust include: [Blended hydraulic cenent
conformng to ASTM C 595] [Fly ash conform ng to ASTM C 618, C ass C or F]
[ Gound granul ated bl ast furnace slag conform ng to ASTM C 989, [ G ade
120.]1]1

2.8 WATER FOR M XI NG CEMENT GROUT AND CONCRETE
Wat er nust be potable.
2.9 CONCRETE CURI NG MATERI ALS

Absorption Cover for curing concrete nust be burlap cloth nade fromjute or
kenaf, conform ng to AASHTO M 182, d ass 3.

Moi st ur e- Ret ai ni ng Cover for curing concrete nmust be white waterproof paper
or white opaque polyethyl ene sheet conformng to ASTM C 171

PART 3 EXECUTI ON
3.1 GENERAL

Install precast roof slabs and accessories in accordance with the approved
drawi ngs and as specified.

3.2 PLACI NG ROOF SLABS

Supporting walls, purlins or joists, and other supporting nenbers nust be
in place before the placing of precast roof slabs is started. Do not place
roof slabs during, or while there is a threat of, rain or snow.

Pl ace each roof slab on structural franework to bear on at |east two
structural fram ng nenbers. End bearing nust be not less than 50 mllineter
2 inches. Ends of roof slabs having square edges nust occur over a
structural fram ng nenber. Were installation requires cutting roof slabs,
cut ends nust occur over supports at the wall or at openings. Cut roof

sl abs as specifi ed.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Delete follow ng paragraph when the spaci ng
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of the structural frami ng nmenbers exceeds 1.5 neter
5 feet, or when flat slabs having tongue-and-groove
edge on ends are not required.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

Ends of roof slabs having tongue-and-groove edges on ends do not need to
occur over a structural fram ng nenber; stagger such end joints in adjacent
r ows.

Align roof slabs in each row end to end, and adjacent rows parallel.
Al ignnment does not depend on adjacent walls or structural franm ng nenbers
bei ng accurately square.

.3 FASTENI NG ROOF SLABS

Fasten roof slabs to each structural framework nenber by neans of clips and
nails. Where possible, alternate clips in position so that each clip is
facing in the opposite direction of the next clip. Secure clips to roof
slabs with one nail per clip and fit to the top flange or chord of
structural franmework menmber by slots in the clips fornmed for this purpose.

When the roof slope is greater than a 1 t0 4 ratio, fasten roof slabs to
supporting nenbers by threaded fasteners in addition to the clips
specified. Threaded Fasteners nust be not less than 13 nillineter 1/2 inch
in diameter. Fastener heads nust be countersunk. Attach fasteners to the
top flange or chord of supporting nenbers by neans of offset clips or other
approved nethod. Threaded fasteners nmust not be | ess than one fastener per
3 square neter 30 square feet of roof area.

.4 CUTTI NG AND FI TTI NG

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

NOTE: Openings in precast roof slabs larger than
one-hal f the roof slab width in any di nensi on nust
be framed with supporting nenbers that are provided
as a part of the roof franing system

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Performroof slab cutting and fitting as required for passage of other work
projecting through or adjacent to the roof decking. Cuts nust be straight
and cl ean through roof slabs and at 90 degrees to severed surfaces w thout
breaki ng, spalling, or appreciable crunbling at edges.

.5 SEALI NG JA NTS

After roof slabs have been placed and fastened, seal the top portion of
joints as specified.

Fill joints at ridges and hi ps and tongue-and-groove joints with cenent
grout. Cement grout must consist of portland cenent, sand, and water m xed
to the consistency of thick cream Place grout so as to be even with the
top surface of roof slabs. Renpbve excess grout and give grout surface a
smoot h fini sh.

Seal other joints with specified bitunminous joint sealing naterials.

Center joint sealing tape over the joint and enbedded in hot bitum nous
cement applied at the rate of 6 to 8 kil ogram per 10 square neter 15 to 20
pounds per 100 square feet of joint sealing tape. End |aps nust not be

| ess than 100 millinmeter 4 inches. Renpbve excess bitunen and the joint
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3.

3.

seal i ng tape surface nmust be snoboth and free of wrinkles.

6 | NSTALLATI ON OF PRECAST CURB UNI TS

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

NOTE: Del ete paragraph headi ng and fol | owi ng

par agraph when precast curb units are not required.
ER R IR I I R R R R R I I R R R R R I I I R R R R S I I R R R R I I I I R R R R I I R O I I I I R R R R R I I I

Install precast curb units in accordance with approved draw ngs.
7 FI LL FOR SLOPI NG SURFACES

Fill for curb cants and ot her sloping surfaces nust consist of the
speci fi ed packaged concrete materials mxed with water.

M x concrete either manually or by nechanical mxer, using the quantity of
wat er indi cated on packaged concrete naterials. Accurately neasure water
used in manual mxing. Equip nechanical nmixer with a device to neasure and
control the amount of water used. M xer drums, m xing boxes, tools, and

ot her m xi ng equi prrent rnust be kept clean and free from hardened | unmps of
concrete.

Handl e concrete mxture fromthe point of mxing and transferred to
concrete conveyi ng equi pnment and to | ocations of final deposit as rapidly
as possible by nethods that will prevent segregation and | oss of concrete
mx materials. Mechanical equipment for conveying concrete mxtures mnust
be of such size and design as to ensure a uniform continuous flow of
concrete mixture at the delivery end. |Inner surfaces of concrete conveying
equi prent nust be nmintained free of hardened concrete, debris, water,

snow, ice, and other deleterious naterials.

Pl ace and screed concrete m xture in a continuous operation until placing a
section is conpleted. Finished surface nust be free of hunps or holl ows;
sloped to drains; uniform snooth, even plane; and of granul ar texture.

I mredi ately followi ng the concrete finishing operation, concrete nust be
kept continuously noist for at |east 72 hours by covering the concrete
surface with a specified absorptive cover for curing concrete kept
continuously wet, by covering concrete surface with a specified

noi sture-retaining cover for curing concrete, or by a conbination of both
curing nethods.

During the concrete curing period, protect concrete from damage caused by
rain or running water, by excessively cold or hot tenperatures, and from
damagi ng nechani cal di sturbances.

. 8 COLD- WEATHER LI M TATI ONS

Sealing joints and concrete m xing or placing nust not be performed when
the anbient tenperature is 5 degrees C 40 degrees F or bel ow.

.9 CLEANI NG AND PROTECTI ON

Upon conpl etion of roof decking work, sweep roof surfaces clean of debris
and other foreign matter and left ready to receive roofing.
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Protect finished roof decking from danmage by weather and construction
operations until the start of installation of roofing.

-- End of Section --
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