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Influence of Mixing Conditions on the Strength of
Solidified Sandy Soils with Cement

i L
Yu, Chan - Chang, Pyung Wuck

Abstract

Laboratory experiment was performed to evaluate the influence of mixing conditions to
the strength of solidified sandy soils with cement. The major physical factors considered in
this experiment were the fine particles content({#200 %), cement content(%) and water-
cement ratio, and unconfined compressive strength test was performed on the samples at 7
and 28 cured day. The results of tests shows that when the cement content is relatively
low (7~10 percents) the fine content in the sandy socils is very important, but when
cement content is high the water-cement ratio became more important. It was appeared
that in the range of the cement content of 7~10 percents, about 20~30 percents of fine
content to the total sample weight is the optimum condition to get the maximum
strength. In the case of the cement content of 13 percents, the strength of sample was
considerably affected by the water-cement ratio rather than the fine content. In this
paper, empirical equations were also developed and evaluated to verify the relationship
among three factors by the multi-regression analysis.
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Table 1 Physical properties of soil

T Soil
type tes: item
sieave analysis

kaclinite | sand

sand +2~0.074mm) 2 98
fines 10.074~0.005mm) 61 2
clay (below 0.005mm) 37 -
atterberg limit
liquid limit 424 -
plasic limit 254 -
plastic index 17.0 N.P.
soil classification USCS CL SW
specific gravity 2.61 2.55
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Table 2 Experimental Design

Factor Level
Cemznt(%) 7. 10, 13
W/C ratio 08, 1.0. 12
Fine Contents (%) 10, 20. 30. 50
B I i
e Nl
=0 -
§ % fine50%, =
o ;g ~ ~ ~fine30%T] IS
5_) 20 M line20%|| | e, Nl
2 30 [~ - —rfinet0% NI -7 - SR
c- 0 ITT1 IHTIT H 13 e
100 10 1 0.1 0.01 0.001
Particle size (mm)

Fig. 1 Crain size distribution curves of mixed soil
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Table 3 Test results of compressive strength at 7days

7days
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CASE (l?u/ No.| CASE (lgu/ No| CASE (lgu/
0. gaf/ | No
cn?) cmj) g

10: 7:08%] 193 | 13]10: 7:10[ 19.0 | 25]10: 7:12| 187
10:10:0.8 4 31.2 } 14{10:10:1.0f 30.2 | 26 |10:10:1.2| 235
10:13:08 | 48.1 | 15110:13:1.0) 39.8 | 2710:13:1.2} 298
20: 7:081 314 116)20: 7:1.0f 266 | 28120, 7:1.2[ 240
20:10:08 | 348 | 17}20:10;1.0] 32.2 { 29]20:10:1.2{ 258
20:13:081 429 { 18120:13:1.0{ 37.0 { 30(20:13:1.2( 284
30: 7:08) 324 119]30: 7:1.0{ 30.0 [ 31]30: 7:1.2} 233
30:10:08 ) 34.2 120]30:10:1.0§ 319 {32130:10:1.2[ 252
30:13:0.8 | 39.0 |21]30:13:1.0 332 [ 33(30:13:1.2f 27.7
50: 7:08] 25.2 | 22150: 7:1.01 21.8 | 34150: 7:1.2{ 199
50:10:08] 31.0 | 23]50:10:1.0) 260 | 35]50:10:1.2] 24.7
50:13:0.8 | 326 | 24{50:13:1.0) 32.3 | 3650:13:1.2] 276
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Table 4 Test results of compressive strength at 28days

28days
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CASE (kgf/ No| CASE (kgj/ No| CASE (kg?/
cm’) cm’) cm’)

10: 7;08 ) 323 | 13)10: 7:1.0f 30.8 | 2510: 7:1.2} 304
10:10;0.8 ¢ 56.6 | 14 [10;10:1.0{ 539 | 26{10:10:12] 429
10:13:08 | 838 | 15(10:13:1.0] 754 | 27]10:13:1.2] 55.0
20: 7081 529 116120: 7:1.0! 497 | 28120: 7:1.2) 450
20:10;0.8 | 60.7 | 17 120:10:1.0) 55.1 | 2920:10:1.2] 48.0
20:13:08] 769 | 18120:13:1.0} 64.7 {30{20:13:1.2| 54.9
300 7:081 565 [ 19130: 7:1.0 485 | 31130: 7:1.2] 444
30:10:0.8 ] 63.6 | 20130:10:1.0} 564 {32 {30:10:1.2| 50.9
30:13:08 | 717 | 21130:13:1.0) 638 | 3330:13:1.2] 54.5
10]50: 7:08 [ 406 { 22[50: 7:1.0] 34.6 [ 34 [50: 7:1.2[ 27.0
11}50:10:08 | 560 [ 2350:10:1.0| 541 {3550:10:1.2 48.3
12150:13:08 | 634 | 2450:13:1.0} 61,0 | 36 |50:13:1.2{ 524
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Fig. 2 The relationship between UCS and fine particles content
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Fig. 3 The relationship between UCS and cement content
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Fig. 5 The relationship between UCS and W/C ratio
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Fig. 6 The relationship between UCS and fine particles content
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(1)

714,

d., - Unconfined compressive strength cured

7 days (kgf/cm®)
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S Content of fine particles( ¢ #200 ) (%)
C . Content of cement (%)
W . Water-cement ratio
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