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SECTI ON 03 52 16. 19
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Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This guide specification covers the
requi renents for insulating concrete roof deck
systenms with enbedded insul ati on board only.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The follow ng information should be included
on the project draw ngs:

1. High points and valleys on roof plan

2. Specific slope requirements

3. Roof drain details

4. Reinforcenent |ocations and details.

5. Location of roof projections.

6. Misture venting details and | ocations for

i nsul ati ng concrete over cast-in-place or precast
structural concrete substrates.

SECTION 03 52 16.19 Page 3



7. Location of corrugated steel form decking
sections with slots for noisture venting.

8. I nsul ati on board thickness.

9. Vented flashing details and a nechanica
fastening base sheet for built-up roof.

10. Seismic design details. |Include diaphragm
shear val ues, steel form deck design, and wel ding
patterns if Section 05 30 00 STEEL DECKS is not in
contract.

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

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

NOTE: Insul ating concrete could be applied over
structural or precast concrete, or corrugated stee
form decking. Provide design details to neet

m ni mum r oof sl ope of 1/24.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

PART 1 GENERAL

1.1 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference 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 fication when you choose to reconcile

references in the publish print process.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

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

ASHRAE FUN | P (2021) Fundanental s Handbook, |-P Edition

ASHRAE FUN SI (2021) Fundanental s Handbook, SI Edition
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1.

ASTM | NTERNATI ONAL (ASTM

ASTM A1064/ A1064M

ASTM C150/ C150M

ASTM C332

ASTM C495/ C495M

ASTM C578

ASTM C612

ASTM C796/ C796M

Perform work by or

(2022) Standard Specification for

Car bon-Steel Wre and Wl ded Wre

Rei nforcenent, Plain and Deforned, for
Concrete

(2022) Standard Specification for Portland
Cenent

(2023) Standard Specification for
Li ght wei ght Aggregates for |nsulating
Concrete

(2012; R 2019) Standard Test Method for
Conpressive Strength of Lightwei ght
I nsul ati ng Concrete

(2023) Standard Specification for Rigid,
Cel lul ar Pol ystyrene Thernmal |nsul ation

(2014; R 2019) Standard Specification for
M neral Fiber Block and Board Ther nal
I nsul ation

(2012) Standard Test Met hod for Foam ng
Agents for Use in Producing Cellular
Concrete Using Preformed Foam

.2 QUALI FI CATI ONS OF APPLI CATOR

under the supervision of personnel specializing in

i nsul ating concrete application and having not |ess than 2 years

experi ence.

3 SUBM TTALS

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

NOTE:

Revi ew Submittal Description (SD) definitions

in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the subnmittals
required for the project. The Guide Specification

t echni cal

editors have classified those itens that

requi re Government approval, due to their conplexity
or criticality, with a "G'. GCenerally, other

subm ttal

items can be reviewed by the Contractor's

Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving

aut hority.
Resi dent

Codes for Arny projects using the
Managenent System (RMB) are: "AE" for

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

The "S" classification indicates submttals required
as proof of conpliance for sustainability CQuiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

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

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

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Per f or mance Requi renents

Submit, indicating conpressive strength, oven dry density, and
coefficient of heat transm ssion

SD- 06 Test Reports
Per f or mance Requi renents

Submit certified test reports on | aboratory testing of
i nsul ati ng concrete sanples taken at tine of placenent.

SD-07 Certificates
Fabricator's Conpatibility Certificates
SD- 08 Manufacturer's Instructions
Application
1.4  DELI VERY AND STORAGE

Deliver all materials to the building site in original unopened, undamaged
packages or containers, or approved bul k handling equi pnent, with

manuf acturer's brand nane and contents clearly identified. Protect

mat eri al s agai nst danpness. Store materials under cover and off the
ground, in well-ventilated areas, not exposed to extrenme changes of
tenmperature and humidity. Prevent deterioration or intrusion of foreign
substances. Keep materials dry until ready for use. Protect netal
conponents from rusting
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1.5 ENVI RONVENTAL CONDI TI ONS
1.5.1 Nor mal Condi ti ons

VWhen anbient air tenperatures of 3 degrees C 40 degrees F or above are
predicted for the initial 24 to 72 hours after placenent of insulating
concrete, the use of hot water and other cold weather protection neasures
are not required.

1.5.2 Col d Weat her Conditi ons

When anbient air tenperature at tine of placing insulating concrete is
between 3 and 0 degrees C 40 and 32 degrees F, use hot water in
tenperature range of 32 and 39 degrees C 90 to 120 degrees F at the point
of placenment. Wen anbient air tenperatures of O degrees C 32 degrees F
or below are predicted for the initial 24 to 72 hours after placenent of

i nsul ating concrete, provide additional protection nmeasures as reconmmrended
by the aggregate manufacturer.

1.6 SAFETY AND HEALTH REQUI REMENTS

Conply with manufacturer's protective neasures in the safe installation of
the insul ation board.

1.7 QUALITY ASSURANCE
1.7.1 Fabricator's Conpatibility Certificates

Submit a witten statenent fromthe insulating concrete fabricator
certifying that materials for this project are chenically and physically
conpati bl e.

PART 2 PRODUCTS

2.1 PORTLAND CEMENT

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

NOTE: Uses of Types I, II, and IIl portland cenent
are as foll ows:

Type | - For use when the special properties
specified for other types are not required

Type |l - For general use, nore especially when
noderate resi stance or noderate heat of hydration is
desired

Type |1l - For use when high early strength is

desi red.

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

ASTM C150/ C150V, Type [171 [I1] [I11].

2.2  AGGREGATE

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

NOTE: Lightweight perlite and verm culite aggregate
or cellular concrete, wthout emnbedded insul ation
shoul d be specified in Section 03 30 00
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CAST- 1 N- PLACE CONCRETE. Insul ation board applied
over |lightweight perlite and vermculite aggregate
or cellular concrete should be specified Section
07 22 00 ROOF AND DECK | NSULATI ON

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

ASTM C332, Goup I.

2.3 Al R- ENTRAI NVENT

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: Air-entraining agent is not required with
cel lular concrete.

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

Prepackage or add the air-entrainment agent at the mxer. Provide anpunt
and type of air-entrainnent in accordance with the aggregate
manuf acturer's recomendati ons. Do not use cal cium chl ori de.

2.4 FOAM NG AGENTS
ASTM C796/ C796N
2.5 WATER

Water shall be clean and free frominjurious amounts of acids, alkali
organic matter, or other del eterious substances.

2.6 EXPANSI ON JO NT FI LLER MATERI AL

ASTM C612, Cass 1, seni-rigid, nodified for nmaxi numdensity of 96 kg per
cubic nmeter 6.0 pounds per cubic foot.

2.7 WELDED W RE FABRI C

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

NOTE: Insul ating concrete requires reinforcenment
where sl ope substrate exceeds 1/3, and for achieving
specific fire rated systenms for netal deck systens,
not over structural concrete.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Gal vani zed steel welded wire fabric shall conformto ASTM A1064/ A1064.

2.8 I NSULATI ON BOARD

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Design and specify insulating concrete with
enbedded insulation board to obtain contract U val ue
requi renents. |nsulation board applied over

i nsul ating concrete is specified in Section 07 22 00
ROOF AND DECK | NSULATI ON

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Pol ystyrene insul ati on board conforming to ASTM C578 RCPS Type [I], [I1],
[y}, [1v], or [V], 600 by 1200 mr 24 by 48 inches, and of thickness
[indicated] [necessary to provide a "C' value not greater than | 11.
Boards shall be factory fabricated and slotted or perforated for keying
the insulation board into the insulating concrete.
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PART 3 EXECUTI ON
3.1 PERFORMANCE REQUI REMENTS

Provi de insulating concrete design mx to shall nmeet the follow ng
performance requirenents. Test as specified.

3.1.1 M ni mum Conpressive Strength

[9] [ ] MPa[ 125] [ ] pounds per square inch in 28 days as tested
with ASTM C495/ CA95M\.

3.1.2 M ni mum Oven Dry Density

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

NOTE: Oven dry density should not be |less than 350
kg per cubic neter 22 pcf.

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

[350] [ ] kg per cubic nmeter [22] | ] pounds per cubic foot as
det erm ned by ASTM C495/ C495\.

3.1.3 Coefficient of Heat Transm ssion

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

NOTE: Meet contract U value requirenents. Specify
i nsul ati on board applied over insulating concrete in
Section 07 22 00 ROOF AND DECK | NSULATI ON

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

U val ue of [0.28] [ ] watt/sq. ft/degree C [0.05] [ ] Btu/hr/sq
ft/degree F, as determned in accordance with ASHRAE FUN SI ASHRAE FUN | P
The U val ue shall incorporate the total roof deck and roofing system

design and represent the average U value for the total roof area.
3.2  SURFACE PREPARATI ON

Clean surfaces to receive insulating concrete of dirt, debris, and other
foreign materials that would affect bonding. Deck shall be free of
standi ng water, snow, and ice.

3.3 STEEL ROOF DECKI NG

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect the applicable paragraph(s) fromthe
fol | owi ng:

NOTE: Insert the appropriate Section nunber and
title in the blank bel ow using format per UFC

1-300-02, "Unified Facilities CGuide Specifications
(UFGS) Format Standard".

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

As specified in Section [05 30 00 STEEL DECKS].
[[ CAST- I N- PLACE] [ PRECAST] STRUCTURAL CONCRETE DECK

As specified in [ 1.1

SECTION 03 52 16.19 Page 9



3.4 REI NFORCI NG MESH OR WELDED W RE FABRI C

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Insul ating concrete requires reinforcenment
where sl ope on substrate exceeds 1 to 3, and for
achieving specific fire rated systens for nmetal deck
systens, not over structural concrete.

Rei nf orcement si ze and spaci ng shoul d be indicated
on drawi ngs.

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

Install reinforcing mesh or welded wire fabric with a mninumend | ap of
150 mr 6 inches and no side lap. Cut nesh or fabric to fit at al
[walls,] [curbs,] [roof drains,] and [openings]. [Mesh not required over
structural concrete decks.]

3.5 APPLI CATI ON OF | NSULATI NG CONCRETE AND | NSULATI ON BOARD

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

NOTE: Use Section 07 51 13 BU LT-UP ASPHALT ROOFI NG
or Section 07 53 23 ETHYLENE PROPYLENE- DI ENE- MONOVER
ROOFI NG as gui dance in devel opi ng details and
specifications for venting, roof expansion joints,
and application of roofing materials. |In addition
to providing expansion joints in the structure,
provi de expansion joints in roofing nenbrane at al
expansion joints in the insulating concrete roof
deck except those |l ocated at the perinmeter of the
roof deck and where the roof deck abuts vertica

surf aces.

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Edit application procedures for concrete
requi renents. Wen the roof deck is designed for
resistance to seisnmic or other |ateral forces, the
aggregat e manufacturer should be consulted for
specific criteria. Expansion joints other than
those | ocated at expansion joints in the structure
shal |l not be provided when the roof deck is designed
as a diaphragmto resist horizontal forces.

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

Apply insulating concrete, insulation board and related materials in
accordance with respective specifications and manufacturer's instructions,
except as nodified herein

3.5.1 M Xxi ng

M x insulating concrete materials nechanically to produce a uniform
di stribution.

3.5.2 Conveyi ng
Convey insulating concrete fromthe nmixer to place of final deposit by

nmet hods that prevent segregation or loss of materials. Convey the
concrete without naterial separation or |loss of air content.
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.5.3 Expansi on Joints

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Provi de specifications for expansion joints
in this or other sections. Normally expansion
joints are specified in Section 03 30 00
CAST- | N PLACE CONCRETE. When one of these sections
is included in the project specification, coordinate
the requirenents for expansion joints and

construction joints with this section
EE IR I Sk S I I S S S I R R R Rk I I S kS kR Sk Ik S S I R Sk I O

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

NOTE: Locations and di nensi ons of expansion joints:
Expansion joints in the |ightweight insulating
concrete should be 32 mr 1-1/2 inch wide or 25 mr 1
inch wide as required. Expansion joints greater than
32 nr 1-1/2 inch wi de should be |ocated at

expansion joints in the structure. Expansion joints
not | ess than one inch wide should be |ocated at the
peri meter of the roof deck, where the roof deck

abuts vertical surfaces and at the foll ow ng

| ocati ons:

1. On cast-in-place structural concrete substrates,
expansion joints in the light weight insulating
concrete should be |located at expansion joints in

t he buil di ng.

2. On precast concrete and steel form decking
substrates, expansion joints in the |ight weight
i nsul ating concrete should be placed as they
correspond with the structure and where the

direction of the netal deck changes.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provi de expansion joints through the depth of the Iight-weight insulating
concrete at the perineters of the roof deck, where the roof deck abuts
vertical surfaces and where indicated. [Perineter expansion joints are
not required with cellular concrete.]

.5.4 Slurry Coat and |nsul ati on Board

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

NOTE: Insul ation board applied over insulating
concrete should be installed in accordance with
Section 07 22 00 ROOF AND DECK | NSULATI ON

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

Bond the insulation board to the structural deck with a slurry coat of the

same insulating concrete mx ratio as used for fill over the insulation
board. Screed the slurry of concrete to an even surface, to a m ni num of
3 mr 1/8 inch over the top of the structural deck. [Fill corrugations of

steel decking with insulating concrete and screed even with the slurry
coat . ]

.5.5 I nsul ating Concrete Fill

Pl ace the insulating concrete on the insulation board and screed to an
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even surface in a continuous operation until placenent of a section is
conpleted. Provide slopes as indicated for high points, valleys and
positive drainage [to roof drains] and to elimnate ponding. At no place
shal I the m ni num and nmaxi mum t hi ckness of the insulating concrete be |ess
than 50 mm or greater than 200 mm 2 inches or greater than 8 inches
respectively over the top of insulation board.

3.5.5.1 Conpacti ng
Roddi ng, tamping, or vibrating are not permnitted.

3.5.5.2 Curing

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

NOTE: The insul ating concrete should be covered
wi th subsequent roofing materials soon after being
allowed to cure for a m nimum of 10 days.

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

Mnimze traffic on the surface during the curing period. Under nornal
conditions, roofing may begin in 3 days. Wen the insulating concrete is
pl aced during extremely dry conditions, sprinkle additional water on the
concrete for hydration of the cement and to minimze shrinkage cracking.
After a freezing or heavy rainfall or minor scaling of less than 6 mm 1/4

i nch depth, broomthe surface inmediately prior to installation of roofing.

3.5.5.3 Pat chi ng

Renove portions of the insulating concrete deck with excessive scaling of
nore than 6 mr 1/4 inch depth to sound concrete. Patch the surface with
portland cenent concrete slurry.

3.6 FI ELD TESTS

During progress of work, take insulating concrete specinmens for |aboratory
testing as specified herein

3.6.1 Test Speci nens

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: A mininum of one test should be required for
each 40 to 60 cubic neters 50 to 75 cubic yards of
i nsul ating concrete.

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

Take test cylinder specinens for conpressive strength in the presence of
the Contracting Officer. Notify the Contracting O ficer one day prior to
the date of taking specinens. Mke a mnimmof [four] [ ] test

speci mens for each day's concreting, with at | east one test required for
each [57] [ ] cubic neters [75] | ] cubic yards of insulating
concrete. Label specinens to indicate the |ocation at which they were
taken. Store specinens in an undisturbed place which will not be exposed
to rain and extrene changes of tenmperature and humidity until ready for
testing.

-- End of Section --
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