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Strength Characteristics of Clay—-Cement Mixtures

Jae-Dam Park

Department of Civil Engineermng, Graduate School of Industry
Lukyvong National University

Deep cement mixing method (DCM) has been frequently employed to
increase a bearing capacity and to reduce a settlement of soft foundation
soils. The magnitude of strength increase of soil stabilized with the deep
cement mixing method is influenced by several factors because the basic
mechanism of strength increase is closely related to the chemical reaction
between soil and cement. The factors can be divided into four categories
such as characteristics of binder, soil conditions, mixing conditions, and
curing conditions. The objective of this study is to investigate the effect of
various factors on the strength characteristics of soil-cement specimens
fabricated in the laboratory. Factors evaluated in the study include sand
and water content in the base clay, quantity of cement, mixing method,
degree of mixing, and curing time. The amount of sand .and the water
content in the base clay has significantly -affected” the unconfined
compressive strength of soil-cement specimens. In addition, the rotation
speed of mixing blades has also-a considerable effect on the strength of
soil-cement specimens. The water-clay to cement ratio showed a better
correlation with a unconfined compressive strength of soil-cement

specimens compared to the water—cement ratio used in concrete industry.

Aeyworas @ Deep cement mixing method, Factors, Unconfined compressive
strength, Failure strain, Water-cement ratio, Clay-water-cement ratio, Stress-strain,

Elastic modulus

_iv_
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314 45X F5ZE=ANP(ASTM D2166)

4%+ ASTM D2166°l o3 d=U=4Es FAdAT SALHE AF
of gk Eoln 7} 1:2(X&10cm, %¥0°]120cm)8l Algo] F=H TS A ststa
AstEHEE Imm/min=Z skt = Hd FEd wW=2 sgon, Asds

Eol7] el ARE 3ME Al AP

50, 100, 150, 200, 300%, A= 7, 14, 2892 Aoz UXW A7 1, 2 3&
ol gal A AASAT AW 4 E-AAE 200, 67, 50, 33%] AE} Al

Eo AzxFHn =2 z2+7k 5 15, 20, 30% = sl Al 7, 14, 2899 o
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Als 2, 3% o] &lA A AsEATE Al 55 wRb o] A& =T FEek E
=84 SA wAs JFS Hristrl As HES AWES HxF T
10%, E-AlWE ¥ 100% Z7olA wukAl mukz] o] 3A&EEE 25 30, 60,
90, 120, 150, 180(3]/%, rp.m.) o2 o] AH 7, 14, 28° 9] XH O & A& 2,
3, 42 o] &35to] AzZsATH. AE 62 wuk Agto] FEst 7|EF B8 % EA
of mAE dFE Hrler] fs HES AWMES] dxFFu 10%, &A1
E H] 100% Zx1olA wukAl wgk AJZFS 53 10 o= sto] AE 3, 7, 14

29 =

™
o
u
>
il
)]
i
o
oo
ol
s
2
2

N
[~
[0
2L
32
o

E 32 A|E X U g (BALAIBH

s |10 100 | 27544 |275.44 | 5522 | 10 552 | 50.20
1 4000 | 45.22 | 2754.44
Az | 10 ‘ 100 | 27544 |27544 | 5522 | 10 552 | 50.20
6 K 100 | 78.58 | 7858 | 57.71 5 1154 | 54.96
6 - 100 | 12573 12573 | 60.71 8 759 | 56.21
2| &% | 6 (2400|5271 (157161 100 |/157.16 | 157.16 | 6271 10 627 | 57.01
6 N 100 235‘,74_235.74 67.;7..1' 15 451 | 5888
6 S 100 31402 | 3142 | 7271 20 364 | 60.59
6 50 | 157.16 | 78.58 | 57.71 10 577 | 5246
6 100 | 157.16 | 157.16 | 62.71 10 6.27 | 57.01
3| &2 | 6 |2400|5271 157161 150 | 157.16 | 23574 | 67.71 10 6.77 | 6155
6 200 | 157.16 | 314.32| 72.71 10 727 | 66.10
6 300 | 157.16 | 78.58 | 8271 10 827 | 75.19
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E 33 NEx 2wy (452 oK)

se | 15 100 120 | 477.10 | 477.10 10 387 | 85.15

1 H= | 15 07501 4148 | 4770.99 100 120 | 477.10 | 477.10 10 387 | 35.15
9 100 120 | 143.13 | 143.13 5 930 | 4427

9 100 120 | 229.01 | 22901 8 6.19 | 4581

9 100 120 | 286.264 | 286.26 10 515 | 46.80

9 100 120 | 429.39 | 429.39 15 377 | 49.11

&2 | 9 |4050| 4148 | 286260 | 100 120 | 57252 | 57252 20 307 | 51.23
9 100 120 | 715.65 | 71565 25 266 | 53.18

9 | 100 120 |-858.78 | 858.75 30 238 | 5498

9 100 120 | 1001.91 | 1001.61 35 219 | 56.65

9 100 120 | 1145.04 | 114501 40 204 | 5820

2 9 100 120 | 143.13 | 143.13 5 930 | 4427
9 100 120 | 229.01 | 22901 8 6.19 | 4581

9 100 120 | 286.26 | 286.26 10 515 | 46.80

9 100 120 | 429.39 | 429.39 15 377 | 49.11

= | 9 |4050 | 41.48 |2862.60 | 100 120 | 57252 | 57252 20 307 | 5123
9 100 120 | 71565 | 715.65 25 266 | 53.18

9 100 120 | 858.78 | 858.78 30 338 | 54.98

9 100 120 | 1001.91 | 1001.91 35 219 | 56.65

9 100 120 | 1145.04 | 114501 40 204 | 5820

9 50 120 | 28626 | 143.13 10 465 | 3061

9 100 120 | 286.26 | 286.26 10 515 | 35.15

3| &2 | 9 |4050| 4148 | 2862:60.| 150 120 | 286.26+| 42939 10 565 | 39.70
9 200 120 | 28626 | 572.52 10 6.15 | 4425

9 300 120 | 286:26 | 858.78 10 715 | 53.34

9 200 120 | 143.13 | 286.26 5 1030 | 49.03

il os 9 1050 | 4148 | 286260 67 120 | 429.39 | 286.26 15 343 | 4477
9 50 120 | 57252 | 286.26 20 257 | 42.90

9 33 120 | 858.78 | 286.26 30 172 | 39.60

9 100 60 | 28626 | 286.26 10 515 | 46.80

9 100 9 | 28626 | 286.26 10 515 | 46.80

5| a2 | 9 |4050| 4148 | 286260 | 100 120 | 286.26 | 286.26 10 515 | 46.80
9 100 150 | 286.26 | 286.26 10 515 | 46.80

9 100 180 286.26 286.26 10 5.15 46.80
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34 MEgz=d 2 g Aol FRAF)

2| 15 100 120 | 524.60 | 524.60 10 387 | 35.15

1 Az | 15 6750 | 2867 ) 524598 100 120 | 524.60 | 524.60 10 3.87 35.15
9 100 120 | 157.38 | 157.38 5 673 | 3207

9 100 120 | 254.81 | 251.81 8 458 | 3395

9 100 120 | 314.76 | 314.76 10 387 | 35.15

9 100 120 | 472.14 | 472.14 15 291 37.97

&2 | 9 | 4050 | 2867 |314759| 100 120 | 629.52 | 629.52 20 243 | 4056
9 100 120 | 786.90 | 786.90 25 215 | 4294

9 100 120 | 944.28 | 94428 30 196 | 45.13

9 100 120 |1101.66| 110166 | 35 182 | 47.16

9 100 120 [1259.03| 1259.03 | 40 172 | 49.05

2 9 100 120 | 157.38 | 157.38 5 673 | 3207
9 100 120 | 251.81 | 251.81 8 458 | 3395

9 100 120 |814.76 | 314.76 10 387 | 35.15

9 100 120 | 472.14 | 472.14 15 291 37.97

x| 9 | 4050 | 2867 |314759| 100 120 | 629.52 | 629.52 20 243 | 4056
9 100 120 | 786.90 | 786.90 25 215 | 4294

9 100 120 | 94428 | 94428 30 196 | 45.13

9 100 120 |1101.66| 1101.66 | 35 182 | 47.16

9 100 120 |1259.03| 1259.03 | 40 172 | 49.05

9 50 120 | 314.76 | 157.38 10 337 | 30.61

9 100 120 | 314.76 | 31476 10 387 | 35.15

3| &2 | 9 | 4050 | 2867 314759 150 120 | 31476 | 472,14 10 437 | 39.70
9 200 120 | 314.76 | 62952 10 487 | 4425

9 300 120.-{-814.76 | 944.28 10 587 | 53.34

9 200 120 | 157.38 | 314.76 5 773 | 3683

iles 9 w050 | 2867 | 314750 67 120 | 472.14 | 31476 15 285 | 3363
9 50 120 | 629.52 | 314.76 20 193 | 3223

9 33 120 | 944.28 | 314.76 30 129 | 2975

9 100 60 | 31476 | 31476 10 387 | 35.15

9 100 90 | 31476 | 31476 10 387 | 35.15

5|22 9 | 4050 | 2867 |314759| 100 120 | 314.76 | 314.76 10 387 | 35.15
9 100 150 | 314.76 | 314.76 10 387 | 35.15

9 100 180 | 314.76 | 314.76 10 387 | 35.15
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nok
Bt
Y
L}
0%
1T

(dsl =t=Xx7)

sl 10|15 100 120 | 449.74 | 449.74 10 434 | 3946
1 6000 | 33.41 |4497.41
Hz=| 10 | 15 100 120 | 449.74 | 449.74 10 434 | 3946
12 100 25 | 35079 | 359.79 10 434 | 3946
12 100 30 |359.79 | 359.79 10 434 | 3946
5|&e | 10 | 12 | 4800 | 3341 [3507.93| 100 60 |359.79 | 359.79 10 434 | 3946
12 100 90 | 359.79 | 359.79 10 434 | 3946
12 | 100 | 120 |359.79 | 359.79 10 434 | 3946
se| 5 | 9 e 100 120 | 269.84 | 269.84 10 434 | 3946
6 3600 | 8341 | 269835 B
HAx| 5 | 9 100 120 | 269.84 | 269.84 [ 10 434 | 3946
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