PERLITE INSULATING CONCRETE

FLOOR FILLS
HEATED SLABES ON GRADE
UNHEATED SLABS ON GRADE

PERLITE INSTITUTE, INC. 88 NEW DORP PLAZA, STATEN ISLAND, NY 10306
718-351-5723, Fax: 718-351-5725, Telex: 2621687 PESLITE UR

Fublication Mo, 35

@ 1870 by Perlte Instiute, Ine. Frinted in .S A



P 1 ] t
e er 1 e LIGHTWEIGHT INSULATING CONCRETE

FLOOR FILLS

One af the mast effactive ways to reduce the dead lgad
in multi-story buiidings is to lighten the weight of the floars.
Laboratory tests and field investigations have shown that
periite/sand cancrete is suitable for use over structural con-
crete and varigus types of light stucwral forms such as
corrugated stmei, rib steel ar cellular sweel floer unis and
plywood subfloers. The compressive and .indentation
strengths of periite/sand concrate are adegquarte for its use
ss a base for any of 3 wide variaty of floor materiais such
25 resilient tile, ceramic tile, lincieum, terrazzo, hardwoaod
ar carpeting.

Fioar fills have been designed_with dry densities frem §0
o 100 lbs/fr” (260-1800 kg.f'mzl' using varying combina-
tions of perlite concrete aggregare and conventonal concrete
sand. _(Mote: Sand and gravel cuncrete weighs 140-18Q
lbs/ft~, 2240-2400 ke/m=>). Table 3 covers the range of
mixes and properties possible with varicus combinations
of perlite and sand. Secsuse of iccal variations in sand, trisl
mixes are recommences, Desirad slump is generaily benwesan
2 10 § inches (76.2.182.4mm) although wetier mixes are
commen whers progerties have been verified by twial mixes,
{Tacle 3}

Air sntraining acmixtres are used in perfitefsand can-
crete mixtures {0 improve workability, recuce segregaticn
and entrain air. Air entraining acmixtures must be carefully
cantrolled 1o sczomplish the desired results witheout recuc.
ing the swength of the concrate, (Tabie 3}

Size snd position of reinfarcement will be in acsordance
with the dasign af the syrucwure. Generslly, weided wire
reinfarcement is not necsssary when the perlite/sand can-
crete is placed over a permanent plywood bDasa, as in wood
frame constructicn. .

Perlite/sand c2ncrete may be placed by any canvention-
al method including pumping. Whare the concrete is ta be
suppliad by transit mix trucks, the procadures nated in
Periite |nstiwute Technical Data Sheet 4-3 should be o
served, A slight loss of yield can be expected where the
perlite/sand concrate is pumped intwo place. When poured,
periite/sand concrate should be scrasded and floated to the
desired level, A swmel float finish is usually satisfactory a3
3 base for carpet, tle, or t2rrazzo, and a stee! trowel finish
is usuaily required for resilient tile ar linsleum type flogr
covering. |f the floor is to be exposed 1o abrzsion or heavy
traffic, a topping of structural cancrete is recommended.

Finishing time will depend an job conditions. If wial
batches show finish time too slow the time should be ad-
justed by the usz of high-2arly swrength cement ar ac
celerators. (Caution: Calcium chloride is net recommended
where concrem ig in contact with galvanized stesl.) When
e ;\grlim."s‘and csncrete is rezcy for trowelling the feel and
sound will be very similar 10 conventional cancrete. (Mot
Machine finishing may ke impractical an lawer densivy
mixas.)

Proper curing of periiwe/sand concrete will minimize
shrinkage cracks end will assure that adeguate sirength is
developed. Additien oF curing water is not normally re-
quired, but the frash coancrete should be protected from
rapid drying and from tratfic for at least three (3] days.

Mote: *All values in this brochure are expressed in bath

U5, and SI systams of mezssurement

Contractdon and isclation joints should be installed in
accardance  with  estsblished practice for heavyweighnt

concrete, lsclaticn joints are reguired arcund ail columns.
foatings and slab peripheries.

CONTROL OF NQISE

Cartified laboratory reports have confirmed the affac-
tiveness of ‘periite/sand concrete in floer-—ceiling systems
dezsigned to contaol unwanmd noise. Resuim arz com-
parable to heavyweignt ccneret2 and the saving in dead
load is as hign as 50%. Test show 2xceilent sound cantral
of both air-borne and impac: scund. (Table 1.)

The principles of airborme and impact noise are distine:-
ly giffersnt Airborne noise is Sroduced by 3 sound scurcs,
such as 2 human voice or 3 mMusics! instrumenc These air-
barne scund waves ragiate frem the source until they suike
a floar or ceiling wnich is set into vibraztion Sy flucmuating
prezssure of the scund wave. Becauss the flacr aor cailing
vioratas, it ragiates scund into Tie sir on The other sice.
Impacs noise is c3usdC Dy 3N obiect swiking or sliding
floar, such &5 footsiens, moving fumiture or a deor sianm
ming, 1t can also be caused by an sopliancs, such 23 a disn-
washer or shower, wnich transmit its vikraten © He
building ssrucwure.

(L= I

CUIDE SPECIFICATION
SECTION 03
PERLITE/SAND COMNCRETE FLOCR FILLS

PART 1 — GENERAL

1.01 SCCPE

The cantracter [fleor fill apelicatar) shail furnish ail laber,
materiais and eguioment fer inswziling the perlite/sand
cancrete fill. The instasllaten shall be in accorcdance with
the recommendgaticns of the o
235 published by Feriite Insumus
ings.

rent Pesiita Desgign Manuzi

2, Inec. ang acglicaoie draw-

1.02 WORK BY OTHERS

Carrugated, rib, or ¢
tloors or other mate

Hular swesl fleer units, plyweoed ub
i shall be provideg 5y others.

1.03 QUALITY ASSURANCE

Upon completicn of the periite/sand concrete work, the
periite aggregate manufacturer and the floor fill apoiics-
tor shall furnish 1o the architec: the foilowing ceridi
cate: "“This certifies that the serlite’sand concrete installec
at

an oy

wes pregared anc scoiiec by sCove soproveg applicator i
sczordance with specificsdens of Periite Instimute, Ine. in
effect on date of inszailation,”

PART 2 —PRODUCTS
2.01 MATERIALS

la} Cement, Shall conform o ASTM C1EQ", Type | or

Tvee 1

g



5] Periite aggregate. Shall conform to ASTM C 3327,
Group | and snall be a proguet of @ member af Pariita
Institute ar approved eguai.

'e} Sand. Shall conform te ASTM C 337,

3t Air Entraining Agent. Shall be as recommenced by
1 irlite producer.

{e7—Water. Shall be clean ang free of delsterious substances,
{fl Rainforcing Mesh. Shall be style 2160-2-1618" gaivan-

[L=N)
ized mesh or 48-12147 gaivanized welded wire fabric.

*Equivaisnt International Standards are acceptabie.

2.02 CONCRETE PHYSICAL PROPERTIES

The periite/sand concrete shail have an air dry density of
* |b/f (kg/m”) and a minimum com-
pressive strength of Ibs/in.® (kPa)
at 28 days. Thickness of periite/sand concrete shall be as

TABLE 1. — SOUND TRANSMISSION DATA®

e i |

2% in. {63.5 mml perfite/sand concrete (72

bar joists. Cailing: X in. (19.08 mmi .'Ji!-lu':e-gvpsum plaster an mezal lath tes 1o % in, |
.i’ furring channels attached to battam charg af jousts 134 in. (343 mmi 0.z

SOUND TRAMSMISSION CLASS

shown an the drawings. Mate: 112 in (28.1 mm) minimymy
thickness recommended.

PART 3 —EXECUTION
3.07 APPLICATION

The periite/sand concrete shall be installed by 3 property
equipped and trained applicater or under the direction of
the perlite manufacturer. The perfite/sand concrete shail be
screeded to an even surface and all depressions lefr by
screeds and supports shall be filled and leveled ta the
adjacent surfaces. Surfacs shall then be floated with a3 wood
flaat. Floating shall be foilowed by steel trowelling afiar
periite/sand concrete has set and shall be stes! trowslied
untl it is smooth and free from defects and blemishes.

*Select from Table 3 or use data developed thraough trial
mixes.

TEEL FORM UNITS

2 o/ Pr"' 1122 -t.,.rr"l "\ an I8 za. steet form ul'H"! fusgartas =y
2.05 mmi

IMPACT NOISE RATING
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2.
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Wil Sarceting
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PLYWOQD SUBFLOQRS

b et et L et 1-5/8 in. (4128 mm) perlite/zana concrete (TS :u“"', 1200 =g/ m> an zaivesnyiene fiim snd 548 in.
el PR e 1_15,3 mm]} tongue and groove Pityweooc susaortea By 2 x 8 n. (£0.2 x 202.2 mm) ar 2 x 10 in (0.8 x
1 \ 1 4 mml wood joists 16 in. (2068.4 mmi c.c. Cesting: 5.8 in. 1122 mmi gypsum Doarg naiies 1o jos:s,
| |/<| LL SOUND TRANSMISSION CLASS IMPACT NCQISE RATING
= : P : a7 with carceting +15
3 3, =
o e e R = gt 1-2/8 in. {4128 mmi ceriiieitanc concrers (75 187927, 1200 2afm™ on colyethyiene film and /8 in,
% (152 rnl-u tongue ang grogve Siywood sucoorted by Z x 8 in. (0.3 = Z03.2 mm) or 2 x 10 in.
H A4 Wi s [E0.8 x 2584 mm! wood joists 18 0. [£06.2 mmi g.c. with 2 in. (78.2 mml ‘mrglass blanker stacies
I f,. [ -,._{ R betwesn jaists. Celling: 5/8 in. [12.2 mm) gypsum board screwes 12 10, (204 .3 mml a.c. to resilient
e YL N crannels atrached to joisis 2€ in. (6228 mml o.c.
SOUND TRAMSMISSION CLASS IMPACT MOISE RATING
=0 -4
83 with sargeting iy

"From Kodaras Acaustical Lacorataries

TABLE 2, — FIRE RATING
1 HOUR:

TABLE 3. — PERLITE/SAND CONCRETE'

1-5/8 in. (41.28 mm) perlitelzang congrete |
{15.5 mm) standard plywooo suooertes 5y 2 x 10 in. 150.8 x 284 mmi woac |gists 18 in, (4084 M
.2 with Jin. [76.2 mmi fibergiass Slanker stapied betwesn joists. Caiing! 5/8 in. [15.8
Board serewed 12 in, (3048 mm) o.c. to resiiient channels atiached o joisis 24 in, (E09.5 mml o.c.
{For details, sex Underwriters’ Labaratories Resort Mo, A2453.7, Class -1, Mo, LE1E}

: =
75 hifr”, 1200 kg/im™! an poivetnyiene film and 5/ in,

2 mmil gyoium

TYPICAL PHYSICAL PROPERTIES AND MATERIAL MIX PROPORTIONS

Matertal Mix Procortions
! -

Tyoical Air Compressive s| Wet Densiry ' | | i Air
Cry Density errtm;'l:"a Aange i When Placed | Camaent_ | l';_r'ﬁte 1 | Sand g Water = |E!11.':|m_'r'n!1'lt
lbsits2 r{v._:.",-n3 | Ibsin kP3 : bs/frd kgim=3 fr=  m= | fr¥  m= | fod m= | gal. , m= | ozs. litres
6= | 1040 i 200-300 l £220-8210 82=s | 131x=2t g 1 | 1| = 13 (22 |2.I | 11.2 | 1.27 | » ' =
~8 | 120 200-1200 £210.-3280 80zs | 12ﬂﬂ_'u a1 1 | 3 | 2 i'.’_.'ﬂ 20 | 80|10 w | =
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| ! | i
1=

L

AlF2n .J'glr"lr'%: agen

typical mizes; for laboratary cerified mixes consult periite aggregate procucar.
t Meutraiized vinssl resin or other air entrainment sgent. Fallow manufaciurars raccmmerdatic

Hens,



_Perlite LIGHTWEIGHT “INSLFLA-TING CCNCRETE
HEATED SLABS ON GRADE

The construction of buildings with cancrete slab floors
laid on the ground has two excellent approaches to the
solution of building heating problems. One methed is sub-
flaor panel heating consisting of warm water piping, low
temperature electrical resistance elements or warm air
structural clay tiles embedded in the siabs. The other is
warm-air perimerer loop heating which employs warm air
perimeter and feeder ducts embedded in the concrets
flacr,

Soth of thess systems have given satisfactory perform-
anca with reference to uniformity of room air Bmperature
and floor surface temperature patterns. However, the re-
varta hesting loss, the heat loss downward inta the ground
and outward through the slab edge, is of great significance
if tne slab is not insulated progerly. The cperating ecanomy
of the hesting sysiem is greatly imoroved By underiaying
the heating units with an insulating blanket of periite
cancrete,

By placing radiant heat pices cver a perlite insulating
czncrets siab and topping with a swucturai concrete slab,
it is possible to recduce uncer floor heat loss and the
raguired heat input up to 25%. Similarly, the sub-siab heat
loss from perimeter heating duct systems can be reducsd
mare than S0% by embecding the perimeter and feeder
cuc’ in periite insulating concrete o 272 the depth of the
cuct, The top 1/3 of the ducts shouid be encased in struc-
wral concrete 1o tzke advaniage of the paneling effec:
grasented by the high conductivity of regular concrets.

In the summer when the heating systems are not in
cgeration, the floor surface temperature of uninsulated
slabs assumes the temoerature of the ground which is cocler
than the surrounding air, This temperature differendal,
er with high summer humidity, may result in the

- -
togeth

fermation of annaying, unsanitary maoiswure condensation,
Zezcause perlite concrete insulates the floor surface from
the coocler earth ®mperatures, the temperature differen-
tal is minimized and prevents condensation and its damag-
ing effects,

Far heated floor slabs on grade perlite insulating can-
crate having a typical oven dry density of 22 lbs/ft™ (382
ky/m3) is reccmmended. This mix praviges exceilent
insulaton and sufficient bearing capacity to provide a
uniform base for the structural concrete topping. Perlita
insulating concrete should always be covered by a minimum
ef 2 in. (80.8 mm) of reinferced stuctural concrete
tcpoing.

Snow melting by means of heating pipes embedded in
cancrete sidewalks and paving becomes mare scanomicaily
practicable if a sub-slab of perfite insulating concrets is
plzeed under the pipes to reduce coastly heat loss to the
czld ground.

Perlite insultating concrete is the ideal undersiab insula-

tion; it is resistant to fungus, decay, mildew, vermin and
maisiure,

GUIDE SPECIFICATIONS
SECTION 03

INSULATION FOR HEATED SLABS ON GRADRE

PART 1 — GENERAL
1.07 SCOPE

The conwactor shall furnisn all plant, labor, matarials,
equipment and supervision for instailing the perlite insula-
ting concrete sisb an grade, complete with siab bed, vaoor
barrier and strucTural concretz tcoping. The instailation
shall be in accordancs with the recommendations of the
current Perlite Design Manual as published by Perlita
Instiwte, Inc. and applicable drawings.

1.02 WORK BY OTHERS

Warm wamer piping, warm air perimeter logp heating, low
emperature slecTical resistance
shzll be provided by others.

slements or other matariai

1.03 QUALITY ASSURANCE

Upen completion of the perfite conerate work, the periite

aggregate manufacursr and

shall furnish
to the architect the following certificate: 'This certifies
that the perlite concrate installed 2t

=
an

L")

was prepared and applied by zcove approved zpplicator in
accordanecs with specifications of Perlite Instimute, Inc.in
effect on date of insszilatian.”

o S



(d} Water, Shall be clean and

PART 2 — PRODUCTS
2.01 MATERIALS

(a) Cement. Shall conform to ASTM C-150%, Type 1 or
Type I, o 9y
{h) Parlite Aggregate. Shall conferm 1o ASTM C{i:zT i
Group | and shall be 3 product of 2 member of the Periite
Institute or spproved equal.

{c) Air Enraining Agent. Shall be as recommended by
the perlite producer. oty
free of deleterious sub-
stances. e 5 :
{e} Control Joints. Shall be a highly compressible material
such as glass fiber which will compress to one-half its thick-
ness under a load of 25 Ibsfin.* (172 kPa) and shall be
installed where indicated. :

*Equivalent International Standards are acceptable.

2.02 CONCRETE PHYSICAL PROPERTIES

The periite concrete shall have a maximum
density of _
minimum compressive strength of e
ibs/in.2 [kPa) at 28 days. Thickness of the perlite concrets
shall be as shown on the drawings. (Mote: 2 in. (50.8 mm)
minimum thickness recommended)

: oyen ary
16/ (kg/m?) and 3

PART 3 — EXECUTION
3.01 APPLICATION " -

The perlite concrets shall be installed by a properly e
quipped and trained applicator or under the direction of

the perlite manufacturer. The perlite concrete shail be
screeded to an even surfacs,

*Select from Tabile 4.

The curve below shows the relationship of thermal caonductivity to density af concrete.
As density decreases, there is a significant increase in the insulating efficiency of concrera,
of 20-50 Ib/fr° {320-800 kg/m3). Perlite/
{800-1760 kg/m=).

Perlite insulating concrete falls within the ran
sand concrete lies in the range of 50-110 Ib/

Densizy - kg!ﬂﬁ

koo 1764

208a 1ukg 1120 Boa Lig 160
| | '
12.0 1 | | | ! ! ! - l [ | ! | | [ 7]
11.0 | o | | I 1,52
i |‘Il\ Reiacionanip of Ther=al Camguestivity "k | 1I_ sl
2.3 _\ = lsneress DJensicy = oty
9.n| | | |‘-3=
AMERES T SRS N
R L = ™ 5 o 1 5 T s e
% s s e v e S S R T A
.o ) B = BB e
e N LalsgEe) e s el
sl iersee T ARSI ssliee e
B e e el T o O Y
4 B o 2 N T o Ol R
I | ! i
EER DD LSS s
150 I&0 130 120 110 i00 %0 Bo. 70 60 50 L0 30 20 1g
Oensgicy = Ths/#ed
TABLE 4. TYPICAL PHYSICAL PROPERTIES OF PERLITE CONCRETEA
Minimum |
Ovea Dry Thermal Sanductivity Compressive Strength Campressive Wet Denzity
Density Dry Density Range Range k" &a Range Streagth When Placed
Btu-in./ l | \
1h:!f‘t=~ kg m? Ihg/ #3 kg/m? h-fti.*F Wim-K Ibs/1n2 | kPa ||I::.|"iu~‘ | kPa b5/t kg/m?
%0 | 576 |340400 | 544540 | 072085 | e10022 |3sos00 | 2a133847 | 20 | ze13 | sos=20] eos 0=:z0
k1L 253 28.0-34.0 448-544 | 0514072 | 0.090.00 | 230-340 | 1583%-234s 230 | 1E8E 453=20| 728.0=13:21
27.0 az1 24.0-28.0 384242 | 0.540.51 | 0.08<00C | 14C-200 2E3-1378 1130 | 553 ld-CI.E:E.E B6=3.0=30
220 52 20.0-24.0 320.384 | 0.47-0.54 | 0.07.0.08 30-12% 55E-361 l 80 | 222 | 3BE=20| 5840=3::4

& Bittsburgh Testing Laboratory & R. W, Hunt Company Enginears
i Armsyr Aesearch Foundation of Mlincis institute of Teshnology
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er 1te LIGHTWEIGHT INSULATING CONCRETE

UNHEATED
SLABS ON GRADE

The incressed sconomy and canveniencs of floor slab on
grade construction has resulted in extensive use of this sys-
M in industrial, commerciai, school and residentiai con-
sruction. However, coupled with its many advantages is the
necessity for special insulation to prevent cold floors and
concensation.

Heat lgss of the unheated floor siab on grade comprises
zbout 10% of the gver-2ll building heat loss. From the stand-
paint of economy, energy conservation, and camfort, cor-
rect insulatian is essential. This can best e assured through
the use of perlite/sand insulating concrate. Floor surface
emperatures 2 fu ((858m] from the exterior walls can be
increased up to 35%, decending upon design conditions.

Perlite/sand insuiating concrete is permanent insulstion:
It never needs mainenance or reglacement It
5w

. 1T 13 completely
inarganic and non-comoustibie and resistant to fungus. de-
cay, mildew vermin and moisture,

AT the same time, the necessity for 2 in. (EQ.Bmm) peri-
meser insuiation is sliminamd.

An agdditional advantace of perlite/sand insulating can-
crete sigbs is that in hot, humid weather the top of the slab
i insulated from the cool ground. The temperatre ditfer- GUIDE SPECIFICATION
antial benwvean the slzb surtace and the air is recucad, thus

£

minimizing the farmation of annaying, Unsanitary moisture SECTION 03
concensation. Uncer winter canditions, the insulated slab PERLITE INSULATING CONCRETE ROOF DECKS

wuriace emperature is hich encougn to allow high humidity
cancitions without candensation even when the outside air PART 1. — GENERAL

= ~F = =y

iemperature is weil below 07 F (-17.7°C). 1.01 SCOPE
Fzr unheated slabs on grade, periitefsand cancrete mixes 5 -

shown

in Table 3 arz generally aopropriate. These mixes
recuire no additional toecing if covered with any of a wids
variety of floaring materizis such as asphait tile, ceramic

The contraczor shall furnisn zil plant, laber, materiais,
equipment and supervisien for installing the periite/sand

i cancrete fill on grade, complete with slab bed and vager
ule, linglewem, terrazza, harc wood, em. However, thay barrier. The installation shall be in accardance with the
should recaive a regular cancrete togping if a bare concrete recommendatians of the current Perlite Design Manual
floor is desired.

as published by Perlite Instimte.

TABLE 5. — FLOCOR SURFACE TEMPERATURES
| Floor Surface T d ’
s ol oor Surface Temperatures an
MPERATURE . SV '
o SATY Maximum Humidity |
| | e | . 4in. (101.5 mm) | 4 in. (101.6mm) |
Maan Elocr eriitefsand concrete | Structurzl Conerete
Qurside { Fiil : Ficor | Maximum | Floor Maximum
Air . Surfacs | Surface | FALH. (%) Surface A.-H. (%
g : Temperature withaut Temparature | withaut
i e A e RaelE a2 | e e = | Candansation 9% | ec |Caﬂdensatiﬂn!
| | = | = ] L= " i = | =
ig -205 gooph | ey U R EY SIS gt g T e ] L
25 | =25° |“gg4 4 c-08 ") ‘583 148 §66.0 | 458 T 42.0
[ 5 11.1 52.5 114 | &8 1 e 1 vadnr o Es e aouggig
| 8 | 204 =n | 228 1 715 220 | 30 | 730 | 228 g1.0 |
1. Based on 70°F (21.19C) inside air tamperatura and floar covered with asohals tile.

-5 —



PAAT 2 —PRODUCTS
2.01 MATERIALS

{a} Cement. Shall conform to ASTM C-150°, Type 1 or
Type 11, % >
(b) Perlite Aggregate. Shall conform to ASTM C.332°,
Group | and shall be 3 product of a member of the Perfite
Institute or aoproved equal.

(e} Air Entaining Agent. Shall be as recommended by
the perlite producer.

{d} Warer. Shall be clean and
{e} Control Joints. Shall be a highly compressible material
such as glass fiber which will compress to one-half its thick-
ness under a load of 25 Ibsfin.® (172 kPa) and shall be
installed where indicated. -

*Equivailent International Standards are acceptable.

free of 'dﬂiet;riau-s sub-

2.02 CONCRETE PHYSICAL PRCPERTIES

The perlite concrete shall have a maximum oven dn;,
density of ; *Ib/f (kg/m3) and a
minimum compressive strength of 1o S0
Ibs/in.? (kPa) at 28 days. Thickness of the perlite concrete
shall be as shown on the drawings. (Note: 2 in. (S0.8 mm)
minimum thickness recammendced)

PART 2 — EXECUTION
3.01 APPLICATION

The perlite concrete shall be installed by a properiy ..
guipped and trained applicator or under the direction of
the perlite manufacturer. The periite concrete shall BDe
screeded 1o an even surface.

*Select from Table 4,

The curve below shows the relationship of thermal conductivity to density of concrete,
As density decreases, there is a significant increase in the insulating efficiency of concrete.
Periite insulating concrete falls within the range of 20-30 Ib/ft® (320-800 ka/m?). Perlite/
sand concrate lies in the range of 50-110 Ib/f3 (800-1760 ka/m=).

Density = kg/md

koo 2080 1760 ik 1122 8o0a Lag 180
7 - .
P B R e
i g g e el T T AR R T e
11.0 | 1,59
| |‘1\ Relazionsnip of Ther=al Cancuczivity "k | | £
19.8 —08 T2 Comgrezs Jensity i ey
9u| |\ | I1.10
SAMNEREIC AN s TR
T L s
Eonl PO T peRer R e | lol e
T g | | v Tl T R i e i
£ s = u\l. |||!1‘=! g
v BT S e [ e
o T B o i 0 5 5 i e O
z.0 | E | | | | 1 ! | | | 1 l 1 E.:.EE
i T ol e P s 5 0 e S B e T o
= b § 7 I . n |
EET S e
150 I&0 130 120 110 i00 50 Bo 70 68 50 LOo 30 20 10
Oensicy = Tbs/Fed
TABLE 4, TYPICAL PHYSICAL PROPERTIESOF PERLITE CONCRETE.
Minimum
Ovea Dry Thermal Caaductivity Comprestive Strength Campressive Wet Density
Density Dry Density Range Range "k" & Range Streagth When Placed
Btu-in./ . |
Ths/ft2| kg/m? lhe/f2 | kp/m? a-ur't*l?‘F Wi m-K lbs/In? l kP IIE:J':::=| kP hssfes | kg/m?
3.0 | 6 [34.0400 | see640 | 072085 | G002 | 350500 | 20133847 | zs0 | 2e1z | ses=20| eos.0=320
05 483 28.0-34.0 448.544 | 061072 | 0.090.10 | 230-340 | 1535234 30 ‘ LEES \JE.E:E.D] T280=7Z210
27.0 L2 24.0-780 | 384348 | 054051 | 0.0E-2.098 | 140-200 983-1378 130 | 852 402=20 | 628.0=3Z0
220 282 20.0-24.0 320384 | 0.47-034 | 0.07-0.08 30-125 552-851 80 I =2 ! 35.5::.':!| £38.0=::.

i Birsburgh Testing Laboratory & B W, Hunt Company Enginesrs
i Armoyr Aesearch Foundation of llincis institute of Technolegy
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er 1te LIGHTWEIGHT INSULATING CONCRETE

UNHEATED
SLABS ON GRADE

The increased ecanamy and canveniencs of floor slab an
grade construction has resulted in extensive use of this sys-
em in industrial, commerciai, scheal and residential con-
struction, However, counoled with its many advantages is the
neczcsity for specisl insulstion to prevent caid floors and
condensation.

Hezt loss of the unheamd floor siab on grade comprises
dbout 10% of the aver-ail building heat loss. From the stand-
peint af ecanomy, energy conservation, and comfort, cor-
rect insulation is essantial. This can Dest be assured through
the use of perfitefsand insulating concrete, Floor surfacs
wemperatures 2 fr. ((28m) fram the exterior walls can be
incrazsad up to 35%, decending upan design conditicns.
Al the same time, the necsssity for 2 in. {S0.8mml} peri-
meter insulation is eliminated.

An additional advantage of periite/sand insulating con-
erete slabs is that in hot, humid weather the top of the sisb
s insulated from the c2ol ground. The temaoerature differ-
ential betwesn the stab surfzcs and the air is reduced, thus
minimizing the formation af annaying, unsanitary moisture
cancensation, Under winter canditions, the insulated slab
surfzce tBmMEperamire is high encueh 10 atlow high humidity
canditions without candansation sven when the autside air
temperature is weil beiow Q° F (-17.7°C).

For unhezted slabs on arade, periitefsand concrete mixes
snown in Tabie 3 arz generslly approoriste. Theze mixes
recuire ng additional cocing if covered with any of a wigs
variety af flagring materials such as asphait tile, ceramic
tife, finoleum, terrazzo, hars woad, etc. However, thay
should recsive a regular czsnerete togping if a bare concrete
floor is desired.,

TABLE 5. — FLOOR SURFACE TEMPERATURES

L~
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Purtite/sand insulating cancrete is permanent insulatien:
it never needs maintenance ar replacement. 11 is completely
inorganic and nan-combustitle and resistant To fungus. de-
cay, mildew, vermin and moisture,

GUIDE SPECIFICATION
SECTION 03

PERLITE INSULATING CONCRETE ROOF DECKS

PART 1. — GENERAL
1.01 SCOPE

The cantractar shall furnish ail plant, laber, materiais,
equipment and supervizion for installing the periite/sand
cancrete fill on grade, complete with slab bed and vaoer

barrier. The instzilation zhail Be in accordzmce wiss ke

Wl A

recommendations of the current Perlite Design Manual
as published oy Parlite Insttute,

TEMPESATURE Floar Surf?ce Temper.at_urels and ]
Maximum Humidity! I
Under | 4 in. [101.8 mm} | 4in. (101.6mm]| l.
Masn _ Floar Perlite/sand cancrete | Structural Cancrate |
Outside i Fiil Floar Maximum | Flaar Maximum |
i Air [ Surface Surfacs R.H. (% Surface RH.H. (%)
t - Temperature | without Temperature ‘ without |
| I [ o A b oass0 | SESEE e Condensation| °F | og { Candensation |
-5 | -~a05: e =l oF lsedilnaalE = nrd o 812 5 1 3ma ||
25 . bUeghe fhagaE Y end YT esETNEET Y eEe - 458 |, 17 | 420 |
52 | M | 528, 1 114 Be® “F A%z | Sty - Ll B -4 4 agis
| 88 | 294 S50 f o2e ) HE ' Zma ) gao | 3o | 2a g1.0 |

1. Based on 7OSF (21.1°C) |

i2C] inside zir temperature and floor covered with asohalt tile,
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1.02 WORK BY OQTHERS
Other materiai shall all be proviged by athers.

.03 QUALITY ASSURANCE

Upcn completian of the periite/sand concrete work, the
periite zgoregste manufacturer and the applicatar shall
furnish to the architect the following certificate: "This
certifies that the perlite/sand concrete installed at
by

was prepared and applied by above approved applicator
in accordance with specifications of Perlite Institute,
Inc. in effect on date of installation.”

PART 2 — PRODUCTS
2.01 MATERIALS

{al Cement. Shall conform te ASTM C150°,
Type 11,

(b} Perlite Aggregate. Shall conform to ASTM C 3327,
Groug | and shall be 3 product of a member of Perlite
Institute ar approved egual.

{c} Sand. Shall conform o ASTM C33",

td) Air Entraining Agent. Shail be as recommended by
the perlite praducar,

Twpe | ar

le) Water. Shaill be clean and free of deleterious sub-
sTancas,

i} Reinforcing Mesh, Shail be swyle 2180-2.1818°
galvanized mesn or 48-1214% gaivanized welded wire

fabrie,

———

*Equivalent Internstional Standards are sccaotable,

2.02 CONCRETE PHYSICAL PROPERTIES

The perliteisand concrete _shall ha'ue an air dry densit,
af "B (ka/m3) and a minimum com-
pressive strength of “psi (kPa) at 28 days,
Thickness of the perlite/sand concrete shall be as shown
en the drawings. (Mowe: 4 in. {101.8 mm} minimum
thickness recommended.) .

Tty

PART 3 — EXECUTION
3.01 APPLICATION

The periite/sand cancrete shall be installed by a properiy
trained and egquipped applicater or under the directian
of the perlite manufacturer. The perlitefsand concrate
shall be trowelled to 2n even surface and all degressians
left by screeds and support shall Be filled and leveled 1o
adjacent surfaces. Surface shall then be floated with 2
wood float and followed by stesl trowelling after perlita/
sand concrete has set. Surfzce shall be stesl trowelled
until It is smooth and free from defects and blemisnes,

“Select from Table 3 or use data develoged through trial
mixes.



