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SYNOPSIS

ELASTIZELL cellular concrete test mixes were made having
densities ranging from 40 to 120 pef wet and with various ce-
ment contents. Dry density, compressive strength, modulus of
elasticity, bond strength, and shear strength were determined.
Also, the water absorption and thermal conductivity were meas-
ured. Charts are developed for the design of ELASTIZELL cel-
lular concrete mixes to reguirements of compressive strength
and density. The variation of modulus of elasticity with
density is shown graphically as determined by tests and a rec-
ommended expression for modulus in terms of compressive -strength
is (riven. Measured values of bond and shear strength are shown
graphically together with recommended working stresses.
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INTRODUCT LON

ELASTIZELL is a liquid foaming agenl designed especially Lo produce a
stable foam for use in concrete. BFIASTIZELL concrebes are cellular con-
cretes made by incorporating controlled amounts of ELASTIZELI, foam in the
mix. The foam, by replacing part of the aggregate, makes the concretle
lighter in weight and modifies olher properties such as strength and thermal
conductivity. Thus, if the ELASTITZEL], foam and the other materials can be
properly proportioned,it becomes possible to control not only the strength
of concrete but also its other properties, principally weight and thermal
conductivity.

The prime advantage of light-weight concrete is reduced dead load.
The fact that, with cellular concrete, weight reduction is achieved without
the use of light-weight aggregates is of added interest.

Historically, cellular concrete has been used almost exclusively for
nonstructural purposes such as light-weight floor and roof fills, for insula-
tion of underground heating tubes, and slabs on grade. The use of cellular
concretes of structural quality has been limited because of the lack of know-
ledge of the properties and proportioning of such mixes. Until about two
years ago, ELASTIZELL concrete was mixed in a special high-speed mixer of
rerman design. That mixing operation was not adaptable to American construc-
tion practice and was replaced by the use of ordinary concrete mixers to in-
corporate preformed ELASTIZELL foam in the mix. This new procedure has made
BLASTIZELL cellular concrete easy to use with a minimum of special equipment
but it has also made necessary a comprehensive study of the properties and
proportioning of ELASTIZELL cellular concrete as made by the preformed foam
method.

The results of such a study are presented in this report. The work was
sponsored by ELASTIZELL Corporation of America and was carried out at The
University of Michigan Research Institute as Project 2326.

OBJECTIVES AND SCOPE

As the density of ELASTIZELL cellular concrete is changed by varying the
amounts of the constituents, including the air éontent, the physical proper-
ties change. The principal objective of this study was to determine the most
significant physical properties of ELASTIZELL cellular concrete over a wide
range of densities and to determine the relations between the physical proper-
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ties and the composition of the mix, and thus develop a method for the design
of a mix for specified physical properties.

The physical properties studied were compressive strength, shear strength
(as a measure of diagonal tension), bond strength, and modulus of elasticity.
The test mixes ranged in density from 40 to 120 pef wet. 1In an earlier test
series water absorption and thermal conductivity were determined, and those
results are included in this report,

The testing program was limited to cellular concretes made with ELASTIZELIL
as a Toaming agent and ELASTIMULSE as an integral waterproofing agent. One
series of test mixes (wet density from 80 to 120 pef) included a cement dis-
persing agent. A second series (wet density from 40 to 100 pcf) was made with
no dispersing agent.

The program was also limited to mixes containing no coarse aggregates.
The determination of the properties of ELASTIZELL concretes containing coarse
aggregates, especially light-weight aggregates, is the subject of a future
study.

TEST SPECIMENS

Because of the large number of specimens required, the work of mixing and
casting was divided into two parts. The division was made on the basis of
density.

The first group of specimens, made in a 4-day period, included mixes rang-
ing in density (wet) from 80 to 120 pef. From each of these mixes (with some
exceptions) the following specimens were made:

(a) Three 6-in.-by-12-in. cylinders for the determiualion of dry weight,
modulus of elasticity and compressive strength. (Total of 190 cy-
linders from 59 batches.) TFrom one batch having a wet density of
113.5 pef, 16 cylinders were made for a study of variation of strength
with time.

(b) Two 6-in.-by-12-in. cylinders with reinforcing bars embedded full
length for bond tests. (Total of 92 cylinders. )

(c) One singly-reinforced beam nominally 5-5/8-in.-by-6-7/8-in.-by 50-in
long for determination of shear strength.
(Total of 55 beums.)

(d) One slab 18 in.by 18 in. by 3-5/8-in. to help assess workability and
uniformity of the mix. Most of these slabs are now being exposed



to the weather at Alpena, Michigan. (Total of 73 slabs.)

The second group of specimens was also made in a 4-day period and in-
cluded, principally, mixes ranging from 40 to 100 pcf. Ten mixes ranging
from 100 to 120 pcf were made to supplement the first group. The test speci-
mens made from each mix were as follows:

(a) Five 6-in-by-12-in. cylinders for determination of dry weight,
modulus of elasticity, and compressive strength. Modulus was not
determined for mixes with density below 80 pef since such mixes
would not commonly be used structurally. (Total of 401 cylinders
from 81 batches.)

(b) One beam for shear strength - same size as for the first group.
Beams were not made for densities less than 80 pcf. (Total of 12
beams. )

(c) One slab - same as for first group. The very light slabs are not
intended for exposed use and therefore those slabs are not being
exposed to weather. (Total of 69 slabs.)

TEST PROCEDURES

This discussion of test procedures includes the proportioning and mixing
f test batches, and the casting, curing, and testing of specimens.

PROPORTIONING

Test batches were made in increments of 5 pcf throughout the density range
from 40 to 120 pef. Each batch contained one sack of cement. For a typical
group of test batches, the wet density was held constant and the sand-cement
ratio was varied from batch to batch. This resulted in a series of mixes having
varying cement and foam content at constant density. The amount of foam was
varied as required to obtain the desired density. The water-cement ratio was
varied only when necessary to obtain a stable and workable mix.

The following typical example illustrates the design of a test batch
that is to weigh 90 pcf wet, have a sand-cement ratio of 2.25, and a water-
cement ratio of 0.45 by weight exclusive of the water in the ELASTIMULSE.



Parts by Wt. per Conversion Absolute

Material
Weight Batch, 1b T'actor Vol., cu It
Cement 1.0 ol x __+ = 0.478
3.15 x 62.4
- 1
Sand 2.2 211. X —— = 1.28
’ ° 2.65 x 62.4
Water 0.45 4.3 x 1 - 0.678
62.4
ELASTIMULSE 0.02 1.9 x L+ - 0.029
1.05 x 62.1
Total = 349.7 Total = 2.465

For a wet density of 90 pcf:

9 . 349.7 or Batch Vol. = 3.885 cu ft
1 Batch Volume

Then, the batch volume minus solid volume = vol. of air or 3.885 - 2.465 =
1.42 cu ft of air per batch.

Entering the Typical Calibration Curve for 60-G.P.M. nozzle (Fig. 8,
Appendix) it is found that 1.42 cu ft of air are delivered in 12.2 seconds and
that its water content is 5.7 1lb. The water content of the foam is deducted
from the total water requirement to maintain a water-cement ratio of 0.45.

A further correction is made for free moisture in the sand. For example,
if the sand holds 3.9% of moisture,

Wt. of water in sand = O.@39 x 211.5 = 8.25 1b.
This amount is to be subtracted from the water requirement above and added to

the sand requirement. Making all these corrections, the final batch welghts
become:

Cement ok,0 1b
sand .... 211.5 + 8.25 = 219.75
Water .... 42.%3 - 5.7 - 8.25 = 28.35
ELASTIMULSE = 1.9
Foam (water content) = 5.7
349.7 1b

Cement Factor = 27/3.885 = 6.95 sacks per cu yd
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The foam is actually added on a timed basis and its weight is added above only
to show that the total batch weight is not changed by the corrections. The
foam time for this batch is 12.2 seconds, using a 60-G.P.M. nozzle. In making
the test batches, it was found that this theoretical foam time did not always
produce a mix of the desired density and, when this occurred, the batch was
repeated using a foam time corrected by estimation until the desired density
was obtained. Variations from the theoretical foam time are apparently a
function of water-cement ratic, sand-cement ratio and density of mix.

It is noted that the ELASTIZELL content is not considered in the calcula-
tions of mix weights. This is because its effect is insignificant as shown
by the following calculation, referring to the previous example.

Water content of foam = 5.7 1b or 0.0913 cu ft

Since the foaming solution is 20 parts water to 1 part ELASTIZELL by volume,
the volume of ELASTIZELL is 0.0913/20 = 0.004565 cu ft. ELASTIZELL weight =
0.004565 x 1.07 x 62.4 = 0.%05 1b,

When a powdered dispersing agent is used, it may be considered insignifi-
cant and ignored in the calculations. However, if the dispersing agent is
premixed with water, the water content of this solution must be deducted from
the water requirement.

The proportioning of field mixes is similar to the above example except

that foam time is determined from curves based on these tests. Examples of
the proportioning of field mixes are given in the Appendix.

MIXING

A T-cu-ft mixer was used for the test batches. The mixing was done as
follows.

1. Charge the foam generator tank with a thoroughly mixed solution of
20 parts water to 1 part ELASTIZELL foaming agent by volume.

2. Charge the mixer with the required amount of sand.

5. Add the cement and mix thoroughly. If a powdered dispersing agent is
to be used, it is added at this time.

L. Add the water and ELASTIMULSE and mix thoroughly. If a liquid dis-
persing solution is used, it is added at this time.

5. Add the ELASTIZELL foam from the foam nozzle for the required time
interval at an operating pressure of 90 psig. Continue mixing until
the batch appears homogeneous..



The mixer need not be stopped at any time during the batching operation. The
mixing procedure may be altered in any way as long as it results in a homo-
geneous mixture before the addition of the foam. The foam should always beé
added last. The mixing procedure must be such as to prevent "balling" of the
cement since "balling" can greatly reduce the effectiveness of the cement in
the mix.

CASTING AND CURING

The wet density of each mix was determined immediately after mixing by
welighing in a calibrated container.

The specimen forms were agitated during the casting operation. Consoli-
dation by rodding was not done and is not recommended for cellular concrete,
especially for the lighter mixes, because it tends to leave large voids in
the material.

All specimens were covered with wet sand and burlap 18 hours after cast-
ing and kept wet until moved to the moist room 48 hours later. The,moist room
was kept at TO°F and lOO% reletive humidity. The specimens were removed from
the moist room at age 24 days and were air-dried during the preparation for
testing at 28 days.

TESTING

The tests included the determination of dry density, compressive strength,
modulus of elasticity, bond strength, and shear (diagonal tension) strength.

The dry density of each batch was calculated from the measured dimensions
and the weight of a cylinder. The cylinders used for determination of dry den-
sity were air-dried for several weeks in a dry room. Then some were weighed
and oven-dried as a check on the room-drying. It was decided that the room-
dried cylinders gave a realistic value of dry density. The density determi-
nation was made at age 10 weeks.

The compressive strength and modulus of elasticity were determined from
tests of 6-in-by-12-in. cylinders in a 400,000-1b capacity Tinius Olsen test-
ing machine. For the modulus tests, strains were measured by two SR-4 strain
gages mounted opposite each other on the cylinder and connected in series.
Stress-strain curves were drawn, from which the secant modulus at 1/2 fé was
determined.

Bond strength was determined from pull-out tests using No. 4 or No. 5
deformed bars (ASTM A-305-53%) embedded in 6-in.-by-12-in. cylinders.

Shear (diagonal tension) strength was determined from tests of 50-in, -
long beams tested on a 36-in. span. The beams were 5-5/8-in.-by-6-7/8-in.
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nominal section with an effective depth of 5 in. They were reinforced with
two No.U4 bars and were centrally londed. Failure was by diagonal tension.
The shear stress at failure was calculated and compared to allowable value
according to ACI 318-56.

TEST RESULTS

The test results are presented here as tables and curves which show the
properties of ELASTIZELL concrete needed for structural design and the rela-
tionships needed for mix design. The following figures are in the Appendix.

Figure 1 shows the variation of modulus of elasticity with wet density
of the mix. A fitted curve is plotted together with recommended straight-line
curves relating the modulus to fé,

Figures 2 and 3 are taken from an earlier series of tests. Filgure 2
shows the effect of the waterproofing agent, ELASTIMULSE, on the water absorp-
tion of the concrete. Figure 3 includes test results from four sources and
shows the variation of thermal conductivity with density for cellular con-
cretes and light-weight aggregate concretes.

Figures 5, 7, and 8 show the information needed for proportioning mixes
to specified strength and density for mixes using a dispersing agent. Their
use will be illustrated later.

Figures 4, 6, and 8 show similar mix-design data for mixes made without
a dispersing agent.

Figure 9 shows the results of beam tests for shearing (diagonal tension)
strength. Shear strength is plotted against fi. The Building Code (ACT 318-
56) requirements are shown as well as recommended maximum allowable shear
stress for ELASTIZELL concretes.

Figure 10 is a similar plot of bond strength vs. compressive strength
with the ACI allowable stress and a recommended maximum stress for ELASTIZELL
concrete superimposed. Table I shows, for one mix, the change in compressive
strength and modulus of elasticity with age for a period of 12 weeks.

DISCUSSION OF TEST RESULTS

Figures L4-8 provide the means to design ELASTIZELL cellular concrete
from 40 to 120 pef. Inspection of these figures will reveal that, whenever
the density is to exceed 100 pcf, a cement dispersing agent is recommended,
and for densities less than 80 pef, a cement dispersing agent is not recom-
mended. These recommendations arise from an adverse effect of the dispersing
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agent upon the foam in the lower-density range and from the desirability of
maintaining a low water-cement ratio and high strength in the higher-density
range. Dispersing agents tend to break down foam, and the higher the foam’
concentration, the more serious this problem becomes. It is possible to use
dispersing agents at densities less than 80 pcf if the cement content is high,
but the use of these agents in this range permits no reduction in the water-
cement ratio . and therefore, no significant increase in strength. In the
higher-density ranges dispersing agents do not harm the foam since the foam
content of the mixes is low. The use of a dispersing agent in the high-density
range permits the use of less water while maintaining good workability when
compared with mixes containing no dispersing agent.

It may also be seen in Figs. 6 and 7 that a higher water-cement ratio is
required for low-— and high-density material than is required for the inter-
mediate densities. This variation arises to provide workability in high-density
material and to maintain stability of the foam in low-density material. Sta-
bility of the mix is critical when there is insufficient water present for both
the hydration of the cement and the maintenance of the bubbles. In that event,
the cement takes water from the foam and causes the bubbles to collapse.

Figures 6 and 7 are based upon the summation of absolute volumes up to
approximately 95 pef as illustrated in the example on page 4. This theoreti-
cal approach to mix design produces excellent results up to approximately 95
pef at which time the theoretical and actual densities obtained begin to di-
verge. This divergence apparently arises from entrainment of air in addition
to that furnished by the foam. This accidental entrainment increases as den-
sity is increased with a constant cement factor or as density is held constant
and the cement factor reduced. Figures 6 and 7 take into account this addi-
tional entraimment for ELASTIZELL foam but do not necessarily apply to other
foams. Different gradations of sand will, of course, affect the foam time as
will different types of mixers. Experience to date indicates that mixers with
stationary drums and moving blades will require a foam time closer to the
theoretical time than will mixers with revolving drums.

In some applications, especially in precasting, it is often advantageous
to vibrate ELASTIZELL concrete in the forms. Vibration tends to increase the
density of the mix by destroying some of the air cells. Such loss of air can
increase the density considerably. The density change can be compensated for
by making the mix purposely lighter at the mixer. For a particular installa-
tion the effect of vibration and handling on the density should be measured
by samples taken at the mixer and after handling and vibration. Additional
foam can be added to yield the proper density in place. The study reported
here did not include the effect of vibration and handling, but field experience
has shown that a small amount of vibration has little effect on density, and,
in any case, the density correction can be made as described above.

The design charts in the Appendix are based on tests of specimens made
and cured under well-controlled conditions. Field mixes which must meet a
minimum strength requirement should be designed, by the charts, for a somewhat
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higher strength than the minimum allowable. - The amount of that strength mar-
gin should depend on the excellence of the field control but should probably
be not less than 200 psi.

Figure 1 shows modulus of elasticity versus wet density and expresses
modulus of elasticity as a function of compressive strength. This presenta-
tion arises from the results shown on Figs. 4 and 5 which indicate that withi
the normal range of cement factors for cellular concretes, say 6 to 7.5 sacks
per cubic yard, the strength of any particular density of ELASTIZELL cellular
concrete is nearly constant. For the sake of simplicity, it seems best to ac-
cept a constant strength for any density concrete within the normal range of
cement factors and to express the modulus as a factor times the accepted con-
stant strength. The straight lines on Fig. 1 are the recommended moduli of
elasticity for design purposes. The plotted test results on this figure are
the secant moduli of the specimens tested.

Figures 9 and 10, which show, respectively, the shear and bond strengths
of ELASTIZELL cellular concrete versus compressive strength, indicate that
the ACI Code may be safely used with modified upper limits as shown.

Figures 11 and 12 shcw the relationship between wet and dry density of
ELASTIZELL cellular concretes, both with and without a dispersing agent in
the mix. The straight line in each case represents a weight loss of 5 pef
from wet to dry. An allowance of 5 pcf for loss in density on drying is con-
servative and is recommended for use throughout the range of densities.

Figure % shows the thermal conductivity of ELASTIZELL cellular concretes
versus dry density and is taken from an earlier study. The plotted results
from the various sources show substantial agreement and indicate that the
Bureau of Standards curve for no-fines gravel and light-weight aggregate con-
crete may be used for cellular concretes.

Pigure 2, which is also taken from the earlier study referred to above,
shows the relationship between water absorption and the percent of ELASTIMULSE
additive. ELASTIMULSE is a special asphalt emulsion.. The plotted values in-
dicate that very good results can be obtained by limiting the amount of
ELASTIMULSE to 2% of the weight of cement.

The values of compressive strength and modulus of elasticity in Table I
indicate that, for a typical structural grade ELASTIZELYL, concrete, these prop-
erties increase with age in a manner similar to ordinary dense concrete. The
number of specimens tested in this series was small and therefore the average
values do not show as uniform a variation as would be expected from a larger
number of tests.



CONCLUSIONS

The following conclusions are justified by the tests reported herein,
supplemented by earlier tests and by field experience gained during the
progress of this work.

1. With reasonable field control, ELASTIZELL cellular concrete can be
mixed to a specified density from 40 to 120 pef at a specified ce-
ment factor. TLoss of air due to vibration and handling can be
countered by adding the proper amount of extra foam for the particu-
lar situation.

2. The mix-design charts which were developed from test results can be
used to proportion ELASTIZELL cellular concrete mixes for a given
compressive strength and/or density, for densities ranging from Lo
to 120 pef.

The modulus of elasticity, E., of ELASTIZELL cellular concrete is a

function of both its density and compressive strength. The value of
the modulus may be determined accurately enough for design purposes

from the following expressions, one pair of which gives E, in terms

of wet density and the other pair in terms of compressive strength,

fé.

N

For density from 80 to 100 pef:

E. = 560,000 + (WD - 80) 22,000
or
E. = 308,000 + 420 £
For density from 100 to 120 pcf:
E, = 1,000,000 + (WD - 100) 50,000
or
E, = 110,000 + 540 ! .

k. The shear (diagonal tension) strength and the bond strength of ELASTI-
7ZELL cellular concrete may be expressed as percentages of the compres-
sive strength in accordance with Table 305(a) of the ACI Building Code,
ACI 318-56, except that the limiting maximum values recommended are
reduced from the Code maximums as shown on Figs. 9 and 10,

5. The loss of weight of ELASTIZELL cellular concrete on drying may be
taken as 5 pef. This value is somewhat less than the test resulis
indicate and is thus conservative. Refer to Figs. 11 and 12 for test
results.

10



6.

The use of cement dispersing agents is advantageous for densities
ranging from 80 to 120 pef. Their use permits a lower water-cement
ratio and thereby increases strength. At densities less than 80 pecf,
the dispersing agent has an adverse effect upon the foam. Dispersing
agents can be used in neat cement mixes less than 80 pef, but the
water-cement ratio cannot be less than that required when no dispers-
ing agent is used and strength does not increase appreciably.

The optimum water-cement ratio of ELASTIZELL cellular concrete is a
variable dependent upon density and cement content. A high water-
cement ratio is required in the low-density range to maintain sta-
bility of the foam and in the high-density range to maintain work-
ability of the mix. The water-cement ratio must be increased for any
specific density as the cement factor is decreased.

Proportioning of mixes up to about 95 pef is done on a theoretical
basis, using the summation of absolute volumes and weights. Above 95
pef, the proportioning deviates from theory due to arching of sand
particles which entreains air. The graphs developed have taken this
arching effect into account; however, sand gradation and type of
mixer may affect the foam time somewhnt. It is recommended that the
mix be designed as described in this report and that the foam time

be modified in the field if required.
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APPENDIX
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TABLE I.

Batch Ja 29-13
Sand-Cement Ratio = S/C = 3.00

Water-Cement Ratio = W/C = 0.53 (by wt.)
Cement Content = T7.17 Sack per cu yd

VARTATION OF COMPRESSIVE STRENGTH
AND MODULUS OF ELASTICITY WITH AGE

Additive - Pozzolith No. 3, 1/4 1b per sack cement
Wet Density = 113 pef
Avg. Dry Density = 106 pcf.

Number of Age at Test, Compressive Young's Modulus,
Specimens Weeks Strength, psi E, psi

2 2 2650 .-

3 L 2810 1,435,000

5 6 2965 --

5 8 3100 1,905,000

2 10 3130 1,770,000

2 12 3078 2,120,000

13



‘ I[“ ) . - - . [ D R DN RN I JBREDE IV N ) L . _
i [ T T Tip0a | o1dnd [d3d SANNOd | Nf | ALISN3QG [L1aM | | | | |

6

,,<
EEEEE. RN IR
Ny

HH+

Tl

T
i

T
B

0
|

1t
t

14

IBE Az R AEanE

i ol
. . A'IA.M
H- - L
i




T

-l

Ry

-

+

i

H

15



K=THERMAL CONDUCTIVITY
BTUZ HR/SQ FT/°F/IN.

National Bureau of Standard curve
for No-fines gravel and lightweight
aggregate concrete

. /
Tests of Elastizell Concrete:\y//

® The University of Michigan
~—— Rensselaer Polytechnic Institute 4

o Pittsburg Testing Laboratory ,/
/
/
/.
/
/
/
/
/
/
/
I,’
/l
7/
//
2o
/,’,’O
l I l l | |
40 60 80 100 120 140

DENSITY (OVEN DRY) LB/CUFT

THERMAL CONDUCTIVITY
VS. DRY DENSITY

FIGURE 3

16



L7



18



>

(O



20



SANNOd ‘WVO04 40 LN3LNOJ 113ZILSVv13

8 9

14

L 1=
demybE__ua L B8 aNuE
= = | ]
= I +
T 1 T
” ]
334 I N I l 4
PRENESLE Suays ERREh vnnEl Rhsn i
I pampnam i T
s BN feaes snenzpesss ixe
e I 7
B 1
B 1
t
]
i R A= =
SR RERS penE
!
| 14
1
;
amm BS
T i
T
Spnm I
T
4
T
I
T L
1

“dayaAniEa

o

pr i1
e

-+

36 26

bv

82 b2 032
SNOT11V9 ‘10A WVO4

9

2l



IR ANEN
I

22



b

It
AT

|

7
11
1
| ad

T
1
RE )

25



1004 218n9 ¥3d SANNOd NI ALISNIA ANd

2k



1004 218NJ ¥3d SANNOd NI ALISN3Q A¥Q

25



EXAMPLE NO. 1

Mix Design for Structural ELASTIZELL Cellular Concrete

Required: f) = 2500 psi at 28 days

Solution: Entering Fig. 5 at 2500 psi on the ordinate, it is found that 110
pcf concrete will satisfy the requirement with a cement content as low as

6.6 sacks per cubic yard. For economy, select 6.6 sacks per cubic yard. The
sand-cement ratio is 3.25.

Entering Fig. 7 on the abscissa at 6.6 sacks per cubic yard, it is found
that the foam time required to produce 110 pcf concrete is 2.6 seconds per
sack of cement and that the water-cement ratio is O.§h parts by weight. The
mix proportions are:

Material Parts by Weight Weight Per Cubic Yard (1b)
Cement 1.0 6.6 x 94 = 620
Water 0.5k 0.54 x 620 = 335
Sand 3,25 3,25 x 620 = 2015
ELASTIMULSE 0.02 0.02 x 620 = 12
= 2982 1b
Foem time = 6.6 x 2.6 = 17.2 seconds per cu yd

Check: 110 1b/ef x 27 cf/cy = 2970 1b

The insignificant error of 12 1b arises from the reading of Fig. 5 which
gives a net density of about 110.5 for a cement content of 6.6 and a S/C
ratio of 3.25. The mix may be corrected to a density of 110 by reducing the
weight of sand by 12 1b.

Two corrections should be made in the weight of material required:

1. The water content of the foam must be deducted from the water require-
ment. Entering Fig. 8, it is found that in 17.2 seconds of foam
production, 8.0 1b of water is used.

2. The moisture content of the sand must be deducted from the water
requirement. An equal weight of sand must be added to maintain the
proper sand-cement ratio.

Assuming 5% moisture in the sand, the correction is

.05 x (2015 - 12) = 100 1b

26



The corrected proportions become

Weight per cubic yard
Cement 620

Water 3%5-100-8.0 = 227
Sand 2015-12+100 = 2103
ELASTIMULSE 12

Foam time = 17.2 seconds
Dispersing agent at 1/4 1b/sack cement =
6.6 x 0.25 = 1.6 1b.

The insulation, modulus of elasticity, shear, and bond values are found
in Figs. 3, 1, 9, and 10, respectively, to be

~
1

4.9 Btu/hr/sq ft/°F/in.
1,460,000 psi

v. = 70 psi

u = 250 psi

=
e}
!

EXAMPLE NO. 2
Mix Design for Nonstructural ELASTIZELL Cellular Concrete

Required: K = 3.0 Btu/hr/sq ft/°F/in.

Solution: Entering Fig. 3, it is found that the oven-dry density of the con-
crete may not exceed 81 pef. Since 5 pef is lost upon drying, the wet den-
sity of the concrete may not exceed 86 pcf. After determining the strength
requirement, a mix may be designed as illustrated in Example No. 1 with a
maximum wet density of 86 pcf.
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