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Mixing factors affecting the strength characteristics of

Clay-Cement Mixtures

Ae-Sook Jeong

Department of Civil Engineering, Graduate School,
Pukyong 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 wvarious
factors on the strength characteristics of clay—cement specimens fabricated
in the laboratory. Factors evaluated in the study include sand and water
content in the base clay, mixing method, quantity of cement, degree of
mixing, mixing time, mixing velocity, quantity of sand, and curing time.
The unconfined compressive strengths of clay-cement specimens fabricated
with a wet mixing method were appeared to be smaller than those
fabricated with a dry mixing method. The unconfined compressive
strengths of clay-cement specimens tended to decrease as the

water-cement ratio was increased. The amount of sand and the water

_iv_



content in the base clay has significantly affected the unconfined
compressive strength of clay-cement specimens. In addition, the rotation
speed of mixing blades and mixing time has also a considerable effect on
the strength of clay-cement specimens. The water-clay to cement ratio
showed a better correlation with a unconfined compressive strength of
clay-cement specimens compared to the water-cement ratio used In

concrete industry.

Keywords : Deep cement mixing method, Factors, Unconfined compressive

strength, Clay—water-cement ratio, mixing time, mixing velocity, quantity of sand
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AlE 62 ank Algte] et VER EelA BAd wAE dFgFS Hrheh)
A HES AHNES] AxFH
WRE AZHS 5, 1082 3t Al 3, 7, 14, 2899 2HoE AR 25

H] 10%, E-AWEH] 100% F 7oAl nlukA|

i
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o]-§sko] A=}t
Al TS AR Bee] AxwEmlel o7t ua gAe] A= 7E

Bl B4d vxE 9% B A AR AMEY AxFP

_

10%, =-AIHER] 100%, AES 2] dxzF=H] 5, 8, 10, 12, 15, 20, 25%,

A 7, 14, 289 o w AN A8 55 o] &3)A A=A

32 Me=d 2 gl (FuoAE

g 1010 100 | 27544 | 27544 | 5522 10 552 | 50.20

1 2= 10| 10 4000 | Jo2eTgrone 100 27544 | 27544 | 5522 10 552 | 50.20
6 100 7858 | 7858 | 5771 5 1154 | 5496

6 100 12573 | 12573 6071 8 759 | 5621

2| &2 | 10| 6 |2400| 5271 | 1571.61 | 100 157.16 | 157.16 | 6271 10 627 | 57.01
6 100 23574 | 23574 | 67.71 15 451 | 5888

6 100 | 81482 | 31432 | 7271 20 364 | 60.59

6 50 157.16 | 78.58 | 57.71 10 577 | 5246

6 100 [ 1 157.16 | 157.16 | 6271 10 627 | 57.01

3| &8 | 10| 6 |2400| 5271 | 1571.61 | 150 157.16 | 23574 | 67.71 10 677 | 6155
6 200 | (157,16 | 31432 | 7271 10 727 | 66.10

6 300| | 157.16 | 7858 | 8271 10 827 | 75.19

¥ 33 AMExA & g (Hal =X F)

&8 10 | 15 100 120 | 449.74 | 449.74 10 4.34 39.46

1 6000 | 33.41 |4497.41
=] 10 | 15 100 120 | 449.74 | 449.74 10 4.34 39.46
12 100 25 | 359.79 | 359.79 10 4.34 39.46
12 100 30 | 359.79 | 359.79 10 4.34 39.46
5|&8| 10 | 12 | 4800 | 33.41 |3597.93 100 60 | 359.79 | 359.79 10 4.34 39.46
12 100 90 | 359.79 | 359.79 10 4.34 39.46
12 100 120 | 359.79 | 359.79 10 4.34 39.46
&8 5 9 100 120 | 269.84 | 269.84 10 4.34 39.46

6 3600 | 3341 | 2698.35
H=| 5 9 100 120 | 269.84 | 269.84 10 4.34 39.46

_23_



34 M= R 2 (4SZ g2HXT)

&8 | 10| 15 100 120 47710 | 47710 10 3.87 35.15

1 A= 10 | 15 6750 | 4148 | 477099 100 120 47710 | 47710 10 3.87 35.15
9 100 120 14313 | 143.13 5 9.30 4427

9 100 120 229.01 | 229.01 8 6.19 45.81

9 100 120 | 286.264 | 286.26 10 5.15 46.80

9 100 120 429.39 | 429.39 15 3.77 49.11

&8 | 10 | 9 |4050| 41.48 | 286260 | 100 120 572.52 | 572.52 20 3.07 51.23
9 100 120 71565 | 715.65 25 2.66 53.18

9 100 120 858.78 | 858.75 30 2.38 54.98

9 100 120 | 1001.91 | 1001.61 35 219 56.65

9 100 120 | 1145.04 | 1145.01 40 2.04 58.20

2 9 100 120 143.13 | 143.13 5 9.30 4427
9 100 120 229.01 [-229.01 8 6.19 45.81

9 100 120 286.26 | 286.26 10 5.15 46.80

9 100 120 429.39 | 429.39 15 3.77 49.11

4z | 10 | 9 | 4050 | 41.48 | 2862.60 | 100 120 .52 | 572.52 20 3.07 51.23
9 100 120 715.65 | 715.65 25 2.66 53.18

9 100 120 858.78 | 858.78 30 3.38 54.98

9 100 120 | 1001.91 | 1001.91 35 219 56.65

9 100 120 | 1145.04 | 1145.01 40 2.04 58.20

9 50 120 286.26 | 143.13 10 4.65 30.61

9 100 120 286.26 | 286.26 10 5.15 35.15

3| &8 | 10| 9 |4050| 41.48 | 286260 | 150 120 286.26 | 429.39 10 5.65 39.70
9 200 120 286.26 | 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 10.30 | 49.03

4l a2l 0 9 4050 | 4148 | 286260 67 120 429.39 | 286.26 15 3.43 44.77
9 50 120 572.52 | 286.26 20 257 42.90

9 33 120 858.78 | 286.26 30 1.72 39.60

9 100 60 286.26 | 286.26 10 5.15 46.80

9 100 90 286.26 | 286.26 10 5.15 46.80

5| &% | 10| 9 |4050 | 4148 | 286260 | 100 120 286.26 | 286.26 10 5.15 46.80
9 100 150 286.26 | 286.26 10 5.15 46.80

9 100 180 286.26 | 286.26 10 5.15 46.80
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35 M= A g (dal FwAF)

! &8 10| 15 6750 | 2867 | 524598 100 120 | 524.60 | 524.60 10 3.87 35.15
=] 10| 15 100 120 | 524.60 | 524.60 10 3.87 35.15
9 100 120 | 157.38 | 157.38 5 6.73 32.07

9 100 120 | 254.81 | 251.81 8 4.58 33.95

9 100 120 | 314.76 | 314.76 10 3.87 35.15

9 100 120 | 472.14 | 472.14 15 291 37.97

&8 | 10| 9 | 4050 | 28.67 |3147.59 100 120 | 629.52 | 629.52 20 243 40.56
9 100 120 | 786.90 | 786.90 25 215 42.94

9 100 120 | 944.28 | 944.28 30 1.96 45.13

9 100 120 |1101.66| 1101.66 35 1.82 47.16

5 9 100 120 |1259.03| 1259.03 40 1.72 49.05
9 100 120 |-157.38 | 157.38 5 6.73 32.07

9 100 120 | 251.81. 251.81 8 4.58 33.95

9 100 120 | 314.76 | 314,76 10 3.87 35.15

9 100 120 | 472.14 | 472.14 15 291 37.97

4Z | 10 | 9 | 4050 | 28.67 |3147.59 100 120 | 629.52 | 629.52 20 243 40.56
9 100 120 | 786.90 | 786.90 25 215 42.94

9 100 120 | 944.28 | 944.28 30 1.96 45.13

9 100 120 [1101.66| 1101.66 35 1.82 47.16

9 100 120 [1259.03| 1259.03 40 1.72 49.05

9 50 120 | 314.76 | 157.38 10 3.37 30.61

9 100 120 | 314.76 | 314.76 10 3.87 35.15

3|&&| 10 | 9 | 4050 | 28.67 |3147.59 150 120 | 314.76 | 472.14 10 4.37 39.70
9 200 120 | 314.76 | 629.52 10 4.87 44.25

9 300 120 | 314.76 | 944.28 10 5.87 53.34

9 200 120 | 157.38 | 314.76 5 7.73 36.83

alasl 0 9 4050 | 2867 | 314750 67 120 | 472.14 | 314.76 15 2.85 33.63
9 50 120 | 629.52 | 314.76 20 1.93 32.23

9 33 120 | 944.28 | 314.76 30 1.29 29.75

9 100 60 | 314.76 | 314.76 10 3.87 35.15

9 100 90 | 314.76 | 314.76 10 3.87 35.15

5|&& | 10| 9 | 4050 | 2867 |3147.59 100 120 | 314.76 | 314.76 10 3.87 35.15
9 100 150 | 314.76 | 314.76 10 3.87 35.15

9 100 180 | 314.76 | 314.76 10 3.87 35.15
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ra

&8 10 | 12 100 120 - 370.41 | 370.41 10 9.14 | 83.11
1 6720 | 81.42 |3704.11
Ax| 10 | 12 100 120 - 370.41 | 370.41 10 9.14 | 83.11
9 100 120 - 139.43 | 139.43 5 17.15 | 81.65
9 100 120 - 370.41 | 370.41 10 9.14 | 8248
9 100 120 - 418.30 | 418.30 15 6.38 | 83.24
9 100 120 - 557.74 | 557.74 20 504 | 8394
2 &8 10 5040 | 80.73 |2788.69
9 100 120 - 697.17 | 697.17 25 423 | 84.58
9 100 120 = 836.61 | 836.61 30 3.69 | 85.18
9 100 120 3 976.04 | 976.04 35 3.31 | 85.73
9 100 120 = 1115.48|1115.48 40 3.02 | 86.24
9 50 120 s 278.87 | 139.43 10 8.57 | 77.94
9 100 120 o 278.87 | 278.87 10 9.07 | 8248
3|&8| 10 9 | 5040 | 80.73 |2788.69| 150 120 5 278.87 | 418.30 10 9.57 | 87.03
9 200 120 - 278.87 | 557.74 10 10.07 | 91.57
12 300 120 - 278.87 | 836.61 10 11.07 |100.66
12 100 25 3 370.41 | 370.41 10 9.14 | 83.11
12 100 30 5 370.41 | 370.41 10 9.14 | 83.11
12 100 60 - 370.41 | 370.41 10 9.14 | 83.11
5|58 10 6720 | 81.42 |3704.11
12 100 90 = 370.41 | 370.41 10 9.14 | 83.11
12 100 120 F 370.41 | 370.41 10 9.14 | 83.11
12 100 150 = 370..41 | 370.41 10 9.14 | 83.11
&8 5 12 100 120 - 370.41 | 370.41 10 9.14 | 83.11
6 6720 | 81.42 |3704.11
Ax| 5 12 100 120 - 370.41 | 370.41 10 9.14 | 83.11
9 3039.81| 100 120 | 144.75/5 | 289.51 | 289.51 10 841 | 7645
9 3126.66| 100 120 | 231.60/8 | 289.51 | 289.51 10 841 | 7645
9 3184.56| 100 120 |289.51/10| 289.51 | 289.51 10 8.41 | 7645
71&8 | 10 9 | 5040 | 74.09 |3242.46| 100 120 |347.41/12] 289.51 | 289.51 10 841 | 7645
9 3329.31| 100 120 |434.26/15] 289.51 | 289.51 10 841 | 7645
9 3474.07| 100 120 |579.01/20| 289.51 | 289.51 10 8.41 | 7645
9 3618.82| 100 120 |723.76/25| 289.51 | 289.51 10 841 | 7645
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