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A Study on the Effects of Molding Pressure on the Compressive
Strength and Durability of Soil-Cement Mixture

=" Tt AR* . = ® b=
Won Myung Suh , Chae Koon  Koh

Summary

In order to investigate the effects of grain size distribution, cement content, and
molding pressure on the strength and durability of soil-cement mixtures, a laboratory
test of soil cement mixtures was performed at four levels of cement content, five levels.
of molding pressure, and four levels of normal curing periods.

The results are summarized as follows:

1. Optimum moisture contents in loam soil and maximum dry density in sand soil
increased with the increase of cement content, but in others, both optimum moisture
contents and maximum dry density were changed ununiformly.

2. When the specimens were molded with molding pressure, 50kg/cm?, strength of soil
cement mixture with cement content, 2 and 4 per cent, was lower than the strength of
soil cement mixture without cement content by more than 40 to 50 per cent.

3. The strength of soil-cement molded with molding pressure, 100kg/cm?, was higher
than the strength of soil-cement molded with M.D.D. obtained from standard compa-
ction test more than 40 per cent in sand loam cement and 50 per cent in loamy cement.

4, There was highly significant positive correlation among molding pressure, cement
content and unconfined compressive strentgh and so the following multiple regression
equations were obtained,

Loam 1 f.=1.9693C+0. 197P —0. 84
Sandy loam ; f.=2.9065C +0. 235P—0. 77

5. When the specimens were molded with molding pressure, 20 to 100kg/cm? the regre

ssion equatoin between the 28-day and 7-day strenght was obtained as follows.

Loam : gas=1.10509,+7. 59(7’:0, 9147**)
Sandy loam : gys=1.39054;+3.17 (r=0. 9801**)
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6. At the cement contents of above 50 per cent, the weight losses by freeeze-thaw
test were negligible. At the cement content of below 8 per cent the weight losses

were singnificantly high under low molding pressure and remarkably decreased with

the increase of molding pressure up to 8Q0kg/cm2.

7. Resistance to damage from water and to absorption of water were not improved by

molding pressure alone, but when the soil was mixtured with cement above 6 per cent,

damage seldoms occurred and absorbed less than 5 per cent of water.

8. There was highly significant inverse-corelationship between the compressive strength

of soil cement mixtures and their freeze-thaw loss as well as water absorption. By the

regression equation methods, the relationships between them were expressed as followed

fe=—7.3206W ,+115. 6(r=0. 9871**)

log fc=—0.0174L+1. 59(r = 0. 7709*)

where f,=unconfined compressive strength after 28-days curing. kg/cm?

W, . water absorption, %

L. :freeze-thaw loss rate, %
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Fig. 1. Grain Size Distribution Curves

Table-1. Physical Properiies of Soils
Gradation( %) ’ Cu j Atterberg Limit
Clay Silt Sand I »p | \‘ G.S | Classification
0.005 .0.005—  10.074— I-—~ w__’ L.L ' PL P.I |
(mm)i0. 074 (mm)/4. 76(mm)! o | ‘ |
14.0 41.9 44,1 5.7 s2.39 608 16.31: 2.77} Loam
6.0 25. 4 48, ¢| 39.6 44,26 36.18 8. oa{ 2. 72! Sandy loam
{ ! !
- 2.5 97.5 3; I NP — 2.63 Sand

i
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Table-2. Physical and Chemical Analysis of Cement
— . Comparlson ‘ Comparison o
Properties ™~ ‘ Resulte K.S.L ‘Properties ———_"_ " Results t K.S.L.
Gs | 3.1 Ignition loss(%) 0.4 3.0
Fineness(Blaine, cm?/gr) { 3. 090‘ >2, 600‘ ! s0, : 2. 3i <2.5
Soundness ] 0. 12‘ <0. sol MgO ] 2. 2j <5.0
Setting Initial Sett. lBOmm' > 40| Chemical ! Si0, ’ 21. 7}
tme | Final Sett. 4. 67he] <]OE Properties | AkOr | |
'Comp- 7-day)| 128] 85| Fe,0, ) I
Tessive : ’ — S
Streng- strength | 28-day| 262 >2.5 0a0 [ 67.8
1 i i
(kg/cm?) - ol ‘ S _
Tensite | 773Y] 0 > | |
strength |25 _gay] 35. §| >2¢‘ CasO, | -
| j
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Table-3. Results of Compaction Test

- cementf ! g 2 i ' 124
\\ S contents‘ )% \ 6 % 8% | 10% ] %

N ik *% |

. ftems 0.M.C | M.D.D | O.M.C | ALD.D O.M.C | M.D.D 'o e | M. DD\ 0.M.C ‘ M.D.D
Soil type | () (g/em®)| (%) (g/em¥| (%) (g/emh|i (%) i(g/cm), (%) |(g/cm)

LOAM | 205 nasi 2n1| 1432 232 1452 253 1,435 258 1.450

SANDY LOAM| 17.2 1.620 178 1732 181 1725 17.9 17260 17.8 1.742

sk : Optimum Moisture Content

%% : Maximum Dry Density
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Table-4. Relationship between Cements Cont~
ents and Comp: Strength in pro-
portion to Molding Pressure

Loam l Sandy loam
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f.=2.3515C—4.19| f,=2.8250C+1. 61

AOkg/cm’; f.=3.4135C—6. 23i’f‘=3. 3205C+3.23

60kg/cmY f,=3.7725C—4, 14| f,=3.8960C+4.09

80kg/cm?| f,=3.8660C~0,80] f,=4.8080C+0.70
fl R

Were : C : Cement Content, %
f, : Unconfined Compressive Strength,
kg/cm?

100kg/cm?

80 T ]
{Loam]

. Molding Pr ss., 20kg /em 2

+ Molding Press.,d0kg/com?

* Maldirg Press., 60kg /em?®

* Molding Press., S0kg/cm?
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° Molding Press., 100kg/cm?

fo=4.043 ct 1.78
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0 ° 10 12
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Fig. 4. Relationship of Cement Contens to-
Unconfined Compressive Strength of~
Soil-Cement Mixture
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