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GENERAL INFORMATION

EXPLANATION

This brochure provides a broad overview of tha properties of
cellular cancrete, its notentis! geo-technical uses and
examples of how Ceiiufaam brand Ultra-Uile and Terra-Fill
celiular concrete licensad contractors have used this unigue
product and their expertise to meset the challerges imposed
by natire and the need to protect our environment.

Cefiular concrate with & density spectrum of 14-120 PCF
(224-1920 kg/m3) is the most versatile of all congrete products.

For over twenly vears geo-tachnical engir.eers and
contractars have found celivlar concrete to be a cost effeclive
solution to many of their design and construction challengss.

in the late 1950's the U.S. Corp, of Engineers was using
cellular concrete as a tunne! fining and annular fill. They alsc
ciilized #s unique shock (ehergy) absorption qualities in other
specialized types of gao-technicat and building construction:

Many State highway departments have found ihat oeliuiar
concrete in tha 18-50 PCF (288-800 kg/m?) density range
resaives the cost and fechnical difficutties atiributable to poor
foad bearing or unslabie solls.

Celluiar concrete with spacified densities ranging from 20-108
F hava been Used o secure abandoned in-ground .
sructutes and to fifl voids created by soil subsidence and
wash outs. . . :

Voids benesth the stadium, resulting from subsidencs of
the criginial {1920) earth form were filled with Uttra-Lite

220, To ensure continued spectator safety and add years
t tha life expectzncy of the structure. — Cincinnatl, Chio

DESCRIPTION

seliufoamn brand Uitra-Lite celluler concrete consists of a
cement water and pre-generated aquecus foam. The density
range is 14-50 FCF (224-800 kg/m?d). A densily selected from
this spectrum, ta grovide the required propsriies, can be
mairtained 1o withn £5%.

Cellufoam brand Terra-Fill celiviar concrete cansisis of a
cement, aggregate, water and pre-generaled aqueous foam.
The density range Is 40-120 PCF (40-1920 kg/m?), A density
selected from this spactrum, 1o provide the required
properties, can be maintained to within =53,

The iate L. M. Legalski, professor emeritus, University o
Michigan, best degcribed cellular concrete 83 a product
which, “owas its distinciive properiiez to 8 multitude of
macroseopic, nen-inter connecting air cells uniformiy
disiributed throughcut its mass.” “Thesa ceils may account or
up to (9436) of the total volume,” “Density, thermal resistance
and sirengt can be adjusted 10 meet specitic design
requiraments by varying the amount of foam, cement and
water™ “By introducing an aggregate and adjusting the mix -
design, compressive strengths of up to 300 p.s.i. (20 MPa) are
atiginable.”

Cellufoam brand products represent a otal enginesring
appreach te the production of cellular concrete. £

The Callufoam brand foam generalor iz a precision buil,
cavitating, centrifugal pump, factory calibrated to produce an
exact liquia o foarn expansion ratio, i is designed 1o aliminate
the variabies associated with compressed air foam genaration
and recjuires no operator adjustrrent to achiave the spacified
foam ou-puUt and foam density. '

The cellufoam Brand foam concentrate is synihetic, The
tormulztion is a stablized blend of hydrocarison ionic
surfectarits, aliphatic alechel and selected wetting agents.
Specifically blendad for cellular concretes the liquid to foam
expension ratio ks gesigned to compiiment the Cellutcarn
brand feam generating equipment. The Goncentrate fo waler
ratio is constant and exact, It doas not reguire oparator
adjustment to accommedate preduction variations,

The Oeliutcam brand Ulira-Lite and Terra-Fill mix dssigns
provided 1o our licensed contractors are laboratory tested to
verify the ascribad propetiies.

Callufoam trand Ultra-Lite ang Terra-Fill cellular

cenaretes are available only through factory trained, licensed
contractors, who are independant cantractors with.a prover
capability in the production and piacernent of cellular
concretes.

o

USE
TI8heck (energy; absorption {0 Btress refiaf of retaining walle JPipe bedding
OLightweight structaral hightvay base Oiand slip correction and repair ClAnnuiar fill '
CIRaising highway grades Cload reduction for culvert structures CISio void flli
OPerma frost protection DWeight reducing landscaping fill CISelf supnorting structural fil
Cinsulating frost susceptible soils CIMat foundations O Granulsr fill consolidation
O High temperature pipe insulation CIPipeling fill O nNon setding utility tranch sover



CELLUFCAM BRAND

ULTRA-LITE

PHYSICAL PROPERTIES

CELLUFOAM brand Ultra-Lite Concretes (ASTM C485-772)

Cven Dry , Typical Compressive
Unit Waht. Strength Range a
PCF (kg/m?) 28 Days PS! (KPa)
*{g-25 (288-400) 20-125 (138-862)
*25-30 (400-480) 60-225 (414-15852)
*30-40 (450-840) 125-450 (882-3105)
*40-50 {640-800) 280-750 (1832-8178)

*The compressive strength of a given density within the AN R It
above range can be engineered by Celluloam to optimize Ultra-Lite ingulates stsam cduct to conserve energy.
physical properties or cost efficiency. Scarborough, Ontanio

Examples {eommonly used mix designs)

Product Densily Density Comprehensive
Wet (kg/m®) Oven Dry (kg/m3) "_Strength (KPa) .
Ultra-Lite 128 30 PCF (480) 21 PCF (336) 85 PS| (586} -
Ultra-Lite 220 38 PCF (808) 30 PCF (480) 225 P8I (1552}
. Ultra-Lite 400 {43 PCF (888) 38 PCF (560 360 PSi (2415}
) . :
e Other Properties (Typical)
Flexural Strengih: Modulus of Elasticity (Static):
25% of compressive strength E = 33w!s ot
Tansile Strength: W = density (cry)
129 of compressive strength fe = compressive strengln
Coafficient of Thermal Expangion: Water Absorption (ASTM C796-74T):
5010 70X 10°%°F (3.0 to 12,6 x 107%/°C) » 3.5 to 16% by Voiume depending upon density and additive:
o :: \= i L, T T L A
N it A S ; g A M S i . :
; ; : Uttra-Lite 280 purnped 3700 feet from ong iocation as &
Ultra-Lite 400 was Used as 2 shock absorbing annular - oine beading in unstable soil.

fili o protect 2 water trangmission line from damage
from future rock blasting. — Austin, Texas
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CELLUFOAM BRAND

TERRA-FILL
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PHYSICAL PROPERTIES

CELLUFGAM

rand Terra-Fli Concretes (ASTM C485-83)

—

Owen Dry
Unit Waht
FCF {kg/m?)

|

Typical Compressive
Srength Range at
28 Days F3i (KPa)

~40-50 (640-800)
“69-70 (960-1120)
| +100-120 (1800-1320)

20-750 (138-5175)
200-960 (1380-6624)
1000-3400 (6900-23460)

*The comprassive strangth of a given density within the
above range can be anginesred by Cellufoam to optimize
physical preperties or cost efficiancy.

Examples (cemmonly used mix designs)

Terra—F 1} 80, a unique cellular ﬂyach strucfaral back il 4
wide 80' deep was used for a downiown praject, is Use
mirimized traffic congestion, eped up the construction
schedule and siiminated concern about proper
compaction. — Kansgs City, Kansas

| Product Densily Density Comprehensive
Wet {kg/m3) Oven Dry (kg/md) Strength (KPa)
Terra-Fill 20 49 PCF (784) 41 PCF (856) 40 PSI (278)
Terra-Fill. 100 72 PCF (1152} 63 PCF (1008) 250 PSi (1725)
erra-Fill 1206 94 PCF (1£04) - 85 PCF {1380 1350 FS! (931 5)

Cther Properties (Typical)
Maodulus of Elasticity (Static):

Fiaxura Strength:
25% of comprassive strength

ansiie Strengtin

12% of comprassive sirength

Coofficiani of Thermal Expansion:
EQto 7.0 % 107%/°F (8.0 to 12.6 x 107%/°C)

abandaoned watsr rangmission fine,

Washington

o et x"""(.‘*""-v"‘ff-*
Grout delivered by iransit ruck is surcharged with
csliufoam and discharged by pumping into an

~ Walla Walla,

£ = 33w1s (003
W = density o

ft = compressive sirength

Water Abgsorption (ASTM C796-747):
2.5 to 19% by Volume depending upon density and addiives

The struciura canacity of Terra-Fill was utiized in this

culvert fiit to avercoms heavy traffic loading ¢n &
roadway with minimal top cover over the culven, — L2
Cygne, Kansas
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PRODUCT DATA
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FEATURES

PLIMPABILITY czn ba pumpad further and higher than
conventional fils under low pump Dressures.

GRAVITY ELOWS 300-500 linear faet (some mix
cegigns).

FLUIOITY ensures elimination of veids, conforms ‘o
rregular surtaces.

NO COMPACTICN REQUIRED does not shrink of setlle,
LOW HYDRAULIC HEAD PRESSURE minimizes the
structural recuiraments of Sulknazads and form work,
REDUCED FLOTATION in trench flils and pipe bedding.
COMPRESSIVE STRENGTH exceeds that of compacied
earh fills.

SAST SETTING TIME minimizes dowr time, speeds
constructon schedtles.

{0AD REDUCTION eliminates continual settiemsnt oy
nredictably distributing waight and traffic ioads.
REDUCES LATERAL LOADING significant savings in
origina! footing and wall design, stress relieves ioad on
exisiing sirucmres,

THERMAL EFFICIENCY Thermal resistance iR181cR
0.4 depanding upon density,

QUALITY CONTROL density and compreasive strengtns
are mainianed from start to finigh by quafified on-gite
personne.

O SITE BATCHING reduces construction traffic,
THE CRLLFOAM CENSTY SECTRAL
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LIMITATIONS

Tra properties of a specific mix design will depend
upern the fype of cement, and or aggregaté usad. The
type of cement and or aggregaie usad may raquirs
adjusirmen’ to the water cement ratio. Curing conditions
ard other job site varigbles may also affect the gven
properties. Celiufoam Concrete Gysterns is available to”
adviee and assist in the evalustion of these variables.

RELATED REFERENCES

AC| 64-44 (Guids for Cast-in-Place Low Densily
Concretes)

ACHSP29 (Lightweight Aggregate, Insuiating & Cellular
Cancrefes)

ACI P2$-10 iFire Resistance of Ligntweight Insuleting
Corcretes)

TEST METHODS

Compressive Strength — ASTM C486-83
— ASTM C485-77a

Foarning AGENIS — ASTM CB62-ED
— ASTM C786-80

Therma: Conduclivily — ASTM C177-€3

PRODUCT HANDLING

The pre-generated agquecus foam used in Cellufoam
hrand Utira-Lite and Terra-Fill cefluar concretes is
non-toxic and non-flammable. Tests conducted by an
independant agency confirm that itis not harmful fo
human skin or the envirsnment. The safe handling
ingiruction labels on each container shauld be read ana
corplied with, Cur licensed contractors have the
pertinert M.S.D.8. on hand,

Celiufoam brand Uttra-Lite and Terra-Filt ¢eliular
concraie may contain cement in higher than normat
tavels. Direct contact with any part of the body sheuld be
avoidad, Fiush any pert ¢f the body s0 exposed with
water immediately upon contact. In case of iarge
exposurs o Exposure 1o sensitive organs, consuft a
physician immediataly.

ticenced contractor checking dansity {o verify
canfermance 1o specitication.
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QUALITY ASSURANCE

Through its licensed contractor programme Cellufoam
ana the contractor provide 2 joint cammitment fo quality
corirol.

Callufoarn equipment, chemicals and mix designs
tepreser a fotal engineering approach to celiular
concrete and provides the predictability and consistancy
engineers and contractors can rely on.

{ jeenced contractors are factory frained and fully
equipped to continuously monitor product quality.

Terrg-Fil oonac’tor surhagig a transit.
Truck grout mix with Cellofoam®,

Ulira-Lite equipmeant get up for smalt voluma projec

Littra-Lite, bulk cement and conlinuous patch mixing and

use of bag cement imits production capacity
pumping equipment maximizes production capacity
OTHER USES 1 Residential housing systems — precast, tilt-up and
O Fireprogf roof fill O poured in-place
[ Encapsulated insulation roofing system [ Explosion attenuaton panels
1 Sound attenuating floor underlayment ] Fragmentation shieiding
CELLUFOAM
CONCRETE

& BIVISFON OF PATIESX CRADWICK INGORPORATED

SYSTEMS  “yawuracTumess.
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