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NOTE: This gui de specification covers the
requirenents for |ow density cast-in-place concrete
roof decki ng.

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.

Comment 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 should be subnmitted as
a Citeria 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
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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.

AVERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI SE03-3 (2002) Col d- Forned Steel Design Manual Set

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE FUN | P (2009) Fundanental s Handbook, |-P Edition
ASHRAE FUN SI (2009) Fundanental s Handbook, SI Edition
AMERI CAN VELDI NG SCCI ETY ( AW5)

AVWS A2. 4 (2007) Standard Synbol s for Wl ding,
Brazi ng and Nondestructive Exam nation

ASTM | NTERNATI ONAL (ASTM

ASTM A 185/ A 185M (2007) Standard Specification for Steel
Wel ded Wre Reinforcenent, Plain, for
Concrete

ASTM A 653/ A 653M (2009a) Standard Specification for Steel

Sheet, Zinc-Coated (Gal vani zed) or
Zinc-l1ron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

ASTM A 82/ A 82M (2007) Standard Specification for Steel
Wre, Plain, for Concrete Reinforcenent

ASTM C 150/ C 150M (2009) Standard Specification for Portland
Cenent

ASTM C 260 (2006) Standard Specification for

Ai r-Entraining Adm xtures for Concrete

ASTM C 332 (2009) Lightweight Aggregates for
I nsul ati ng Concrete

ASTM C 495 (2007) Conpressive Strength of Lightwei ght
I nsul ati ng Concrete

ASTM C 578 (2009e1) Standard Specification for Rigid,
Cel l ul ar Pol ystyrene Thernmal |nsul ation

ASTM C 595/ C 595M (2009) Standard Specification for Bl ended
Hydraul ic Cenents
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1

ASTM C 796 (2004) Foaning Agents for Use in Producing
Cel l ul ar Concrete Using Preforned Foam

ASTM C 869 (1991; R 2006) Foaning Agents Used in
Maki ng Preforned Foam for Cellular Concrete

.2 SYSTEM DESCRI PTI ON

Provide the services of a firmexperienced in the installation of
cast-in-place |ow density roof systens. A representative of the firmshal
supervi se the m xing, transporting, placing, finishing, and testing of the
| ow density concrete. Submt draw ngs indicating shop and erection details
for formsystens proposed to be used. Show on the draw ngs cuts, vent

hol es, cut-outs for other trades, connections, and welds. |Indicate welds
in accordance with AWS A2. 4,

2.1 Concrete
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NOTE: Oven-dry unit weight of |ow density concrete
shoul d not exceed 800 kg/cubic neter (50 pcf); nor
shoul d the conpressive strength exceed 3100 kPa (450
psi). Insulation value decreases with high unit

wei ghts. Unit weight of 400 kg/cubic meter (25 pcf)
with a mni mum conpressive strength of 862 kPa (125
psi) will normally be specified. Manufacture of
this type of concrete is specialized and
manufacturer's data should be relied on to establish
m xture proportions. See ACI 523. 1R for additiona

i nf ormati on.
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Establish the strength qualities of the | ow density concrete proposed for
use from manufacturer's submitted data prior to the begi nning of
construction operations. Performthe preparation of the design nix and
subsequent testing through an approved testing | aboratory capabl e of
perform ng such services or, if approved, by the manufacturer of the | ow
density concrete. Prepare trial design batches with the sane materials
proposed for use in the work. Make and test Test Cylinders in accordance
with ASTM C 495 for perlite and vermiculite concrete and ASTM C 796 for
cellular concrete. Proportion |low density concrete for a m ni nrum oven-dry

unit weight of [400] [__ ] kg/cubic neter [25] [__ ] pcf and the
m ni mum aver age conpressive strengths at 28 days of [862] [__ ] kPa [125]
[ ] psi. Subnmit certified copies of the design mx report for |ow

density concrete indicating m xture proportions, average conpressive
strength in MPa psi, and wet unit wei ght at point of placenment for the type
proposed for the project. Mke allowances for any unit wei ght changes
resulting from handling and pl aci ng net hods.

. 2.2 Requi red U Val ue

The actual average installed thickness of concrete, fornms, and insulation,
if used, shall be sufficient to provide a coefficient of heat transni ssion,
or U-value, based on winter conditions, through the affected constructi on,
not in excess of [__ ] Wper square neter, per degree K Btu per hour, per
square foot, per degree F temperature difference, when determined in
accordance with recogni zed nethods set forth in the ASHRAE FUN S

ASHRAE FUN | P. Determine the U-value frominside air to outside air.
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1.2.3 St eel Forns

Desi gn of steel fornms shall conformto Al SI SG03-3. Design units for
attachnent to the structural supports by welding or by a special system of
clips as recommended by the manufacturer. The deflection of the steel
forms under the design live |load indicated shall not exceed 1/240 of the
cl ear span.

1.3 SUBM TTALS
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NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininmumrequired 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
subnmittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay 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 Office. 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 Army projects.

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

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

SD- 02 Shop Drawi ngs

Low Density Roof Systems[; C[; G [___ 11
SD-06 Test Reports

Desi gn M X
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PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Adm xt ures

Provide air-entraining adm xtures conformng to ASTM C 260. Do not use
adm xtures containing chloride ions.

1.2 Aggr egat e

Provide Iight weight aggregate free of asbestos and conformng to ASTM C 332,
Goup I.

. 1.3 Foam ng Agent

Provi de foam ng agents, for naking cellular concrete, conforning to
ASTM C 869.

.1.4 Cenentitious Material

Provi de portland cenment conformng to ASTM C 150/ C 150N, Type |, I11l; or
ASTM C 595/ C 595, Type IS.

.1.5 Wre Rei nforcement

Provi de reinforcement consisting of either wire nmesh or welded wire

fabric. Mesh shall be 50 mr 2 inch hexagonal, woven fromr 19 gauge 19 gauge
steel wire and reinforced with 16 gauge 16 gauge | ongitudi nal steel wire
spaced on 75 mm 3 inch maxi mum centers. Wres form ng common sides of mesh
spaces that are adjacent to |ongitudinal wires shall be woven around

I ongitudinal wires. Wre shall be gal vanized conformng to ASTM A 82/ A 82I\.
Wel ded wire fabric shall conformto ASTM A 185/ A 185l, gal vani zed, 12 gauge
12 gauge longitudinal wires spaced on 100 mr 4 i nchmaxi mum centers with 14
gauge 14 gauge transverse w res spaced on 200 mr 8 i nch maxi mum centers.

.1.6 St eel Forns

Forns shall be gal vani zed corrugated steel conformng to ASTM A 653/ A 653N,
Grade A or E, with coating Class G 90. Provide forns with side |ap venting
clips, forned in side |lap vents, or vent slots in the corrugation. Vent
area shall be at least 700 square mm per square n 0.10 square inch per
square foot of roof deck area.

1.7 Rigid Insul ation

Provide insulation conformng to ASTM C 578, Type as recomended by the
manuf act urer.

.1.8 Expansi on Joint Materials

Expansi on joint material shall be conpressible up to at |east 50 percent
under 172 kPa 25 psi of pressure. Material shall be weather resistant and
conpatible with the roofing system used.

.2 M XI NG PROCEDURE

Mechani cally mix concrete ingredients to produce | ow density concrete of
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uni form consi stency and a wet unit weight at point of placenent required to
obtain the conpressive strength specified. M xing and transporting
operation shall be in accordance with the | ow density concrete materia
manuf acturer's reconmendati on.

PART 3 EXECUTI ON

3.

3.

1 FORMAORK

Attach forms to structural menbers by plug wel ding or special clips

furni shed by the manufacturer. Welding or the use of clips shall be in
conformance with recomendati ons of the manufacturer. Sheets shall be

pl aced wi th edge-corrugation lips pointing upward and shall be | apped not
| ess than one full corrugation. End | aps shall be |ocated over permanent
supports and shall be a mnimum of 50 nr 2 inches. Venting shall be as
recormended by the manufacturer. Prior to placing |ow density concrete,
areas of coating that have been damaged by wel ding or other operations
shal | have wel ding flux, spatter, and slag renoved, shall be cl eaned of

| oose rust and other foreign matter by wire brushing, and then coated with
zinc-rich paint.

.2 W RE RElI NFORCEMENT

Unroll and place wire reinforcenent so that the long dinension is

per pendicular with the corrugation in the steel forns. Location of

rei nforcenent shall be approximately in the center of the |lower one-third
of the slab in which it is placed; however, mninumcover for reinforcenent
shall be 19 mm 3/4 inch

.3 LOW DENSI TY CONCRETE CONVEYI NG AND PLACEMENT

Conveying of |ow density concrete fromthe m xer to place of deposit shal
be by methods that will prevent segregation and |oss of material.

Equi pnrent for conveying concrete shall be of such size and design to ensure
uni form continuous placenent of concrete. Deposit and screed | ow density
concrete in a continuous operation until the placing of a panel or section
is completed. Do not use rodding, tanping, vibrating, or steel troweling.
Use temporary runways during placenent. The actual thickness of the roof
system shall be that required to obtain the U value specified; however, the
m ni mum t hi ckness of the top-nbst |ayer of |owdensity concrete shall not
be less than 50 mm 2 inches. Rigid insulation, if used to obtain the
required U-val ue, shall be encapsulated in | ow density concrete as
recommended by the manufacturer.

4 EXPANSI ON JO NTS
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NOTE: Expansion joints will be as required by

normal buil di ng design and construction. Perlite
systems require expansion joints at al

intersections with vertical surfaces except where
desi gned as di aphragns in seismc design. Use 40 mm
(1-1/2 inch) joints when roof exceeds 30 m (100
feet) in Iength.
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Locate expansion joints as indicated. In addition, where perlite aggregate
is used [25] [40] mr [1] [1-1/2] inch expansion joints shall be installed
at junctions of roof and vertical surfaces. Joints shall extend the ful
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depth of the roof system
.5 COLD WEATHER PLACEMENT

Rei nforcement, fornms, fillers, and other materials that will conme in
contact with the low density m xture shall be free of frost, snow, or ice.
Do not place |ow density concrete at tenperatures bel ow 4 degrees C 40
degrees F or when tenperatures are predicted to fall below 4 degrees C 40
degrees F during placenent, unless precautions reconmended by the

manuf acturer are enployed and such placenent is approved.

.6 CURI NG

Cure |l ow density concrete in accordance with the manufacturer's
reconmrendation. Curing operations shall comence at initial set of the
concrete. After curing, allow surfaces to dry to permt subsequent
application of roofing system as determined by installation firm

.7 FI ELD- CONTROL TESTS

Fiel d-control tests shall be performed by an approved comercial testing

| aboratory and consist of wet-density at tinme of placenent and conpressive
strength tests. |If the specinens tested fail to neet the

conpressi ve-strength requirenents, renove and replace the portion of roof
decki ng represented by the specinens.

.7.1 Wet -Density Tests

Wet -density tests shall be nmade as required, but shall be not |ess than

twi ce during each day's pour. Sanples for wet-density tests shall be taken
at the point of placenment. A variation in excess of 5 percent under the

| abor at ory-est abl i shed design of wet density, after discharge at point of

pl acement, shall require a nodification of mx proportions or changes in

m xi ng procedure, or both.

. 7.2 Conpressive Strength Tests

The preparation of cylinders and testing shall be in accordance with

ASTM C 495, or ASTM C 796 as applicable, except that sanples shall be

obtai ned at the point of placenent. Take sanples at |east once a day and
for each 60 cubic neters 75 cubic yards of | ow density concrete pl aced.

The area of roof decking represented by the sanple shall be properly
identified. One sanple shall be sufficient to nake at |east four cylinders.

.8 CLEANI NG AND PROTECTI ON

Upon conpl etion of the roof deck, sweep the roof surfaces clean of debris
leaving it ready to receive the roofing. Protect the finished deck from
damage by weat her and construction operations prior to installation of
roof i ng.

-- End of Section --

SECTION 03 52 16 Page 9



