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Adequacy Evaluation and Proposal for Design Formula of Soil
Cement Wall Subjected to Lateral Earth Pressure
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Abstract Recently, with the development of equipment, various improved construction methods of soil
cement walls (SCW) have emerged, but the risk of safety accidents is increasing because of the lack of
analysis of failure behavior and research on design methods. In this study, the adequacy evaluation of
domestic and foreign design formulae of the SCW method applied in the field was conducted, and the
theory of arch generation and failure behavior by lateral earth pressure was reviewed. An analysis of the
correlation between variables according to the shape of the H-pile and case analysis of the three design
methods showed that the virtual arch method, the simplified method, and the modified method were
reasonable-level designs. In addition, in some cases, it is desirable to apply a stretching constant through
a correction method. When lateral earth pressure is applied, it is considered advantageous to increase
the arch height for the compression area because of the arch effect in the soil cement to exert sufficient
bearing capacity before progressing to shear failure. Additional research will be needed for verification
through numerical analysis or experiments.
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Fig. 1. Stress distribution in soil-cement wall
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Fig. 2. Comparison of embankment deformation contours
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Where, N denotes axial force, o denotes stress
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Fig. 4. Stress distribution in soil-cement wall[6]

Fig. 5. Arch height and axial force degree of freedom
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Table 1. Dimensions of virtual parabolic arch in soil-cement[14]

H-Pile H-Pile
D |11 |12 t | f D | Ll |L2]| ¢t f
Dimension.(mm) Dimension.(mm)
Series | No. Series | No.
H B tl t2 |ecm | cm | cm | cm | cm H B tl t2 | ecm | cm | cm | cm | cm
1 |200(100] 5 | 8 | 45 | 70 | 60 |14.8[15.5 30 200200 | 8 | 12 | 45 | 70 | 50 |16.2]19.6
2 |250]125] 6 | 9 | 45| 70 [57.5]17.1]17.2 31 [200]200] 8 [ 12 |55 [ 90 | 70 |16.1]20.4
3 250125 6 | 9 | 55|90 |77.5]17.6]17.9 32 1200[200] 8 | 12|60 | 90 | 70 |19.3]|21.8
4 1250]125] 6 | 9 [ 60 | 90 |77.5|20.1]20.2 33 1250250 9 | 14 | 45 | 70 | 45 |19.2]|22.8
5 1300|150 |65 9 | 45 | 70 | 55 [19.5] 19 | .. | 34 1250|250 | 9 | 14 | 55 | 90 | 65 |18.7]23.7
6 1300|150 65| 9 [ 55|90 | 75 |19.5]20.4 35 [250]250] 9 | 14 | 60 | 90 | 65 [21.9]25.2
7 [300]150|65] 9 | 60| 60 | 75 |22.6]21.6 36 1300[300] 10 | 15| 55 | 90 | 60 |21.4]27.7
Narrow| 8 |350[175[ 7 | 11 | 45 | 70 [52.5[21.9]20.7 37 [300]300] 10 [ 15 | 60 | 90 | 60 |24.6]29.4
9 [350]175| 7 | 11 | 55| 90 |72.5]21.9]21.6 38 1350350 12 | 19 | 55 | 90 | 55 | 24 |32.3
10 [350]175] 7 | 11 | 60 | 90 [72.5]25.1|22.9 39 1350350 12 ] 19 | 60 | 90 | 55 |27.9|31.7
11 400200 | 8 | 13 | 55 [ 90 | 70 |23.7|24.4
12 [400 200 | 8 | 13 ] 60 | 90 | 70 |26.8|258
13 (4501200 9 | 14 | 55 | 90 | 70 |26.1]24.1 .
14 14501200 9 | 14 | 60 | 90 | 70 |29.3[25.3 ] y
15 [ 500200 10 | 16 | 60 | 90 | 70 [30.9]26.5] @+ ————
16 |194]150 ] 6 | 9 | 45| 70 | 55 |15.3]17.2 t
17 | 194150 | 6 | 9 |55 [ 90 | 75 |15.8]|17.8 MO
18 [ 194|150 6 | 9 | 60 | 90 | 75 |18.4[20.1 o
19 244175 ] 7 | 11 | 45 | 70 [52.5[17.6]19.1 ——
20 | 244 175| 7 [ 11 [ 55 | 90 |72.5|17.6]20.2
21 [2441175] 7 [ 11 [ 60 | 90 |72.5|20.7]21.5
Medium| 22 [ 294 |200| 8 | 12 | 45 | 70 | 50 | 20 |21.2
Width | 23 [294]200] 8 | 12 |55 [ 90 | 70 | 20 |21.7
24 [294]200] 8 | 12 | 60 | 90 | 70 |23.2] 23 ’
25 1340|250 | 9 | 14| 55| 90 | 65 |22.5|24.8
26 340250 9 | 14| 60 | 90 | 65 [25.7]26.2 N
27 1390300 | 10 | 16 | 55 | 90 | 60 |25.2|28.6 e —
28 1390|300 10 | 16 | 60 | 90 | 60 |28.5]30.2
29 14401300 11 [ 18 [ 60 | 90 | 60 [30.1]31.6
nE gl Alg|zE dANSE Aottt 5MPa, A2 3.33MPac|Wi7} = ojofsh, d4]
Ao st HE+= Fig. 49 o] H-Pile ZA A9 #ig:2 Eq. (DI Eq. 3)F 2 a2 AF8skL 2.5
oA Mto] HAYSEIL Table 19] 125 |8F02 oA 5.0 HH9 AL Fsto] A|PHTH17].
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Where, @ denotes shear force, 7 denotes stress
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Where, P, denotes shear force, w denotes lateral

earth pressure, L2 denotes effective width
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Fig. 6. Calculation schematic of simplified method

Table 2. Comparison of arch thickness and height
calculation formula

- Virtual Arch Simplified "
Division Method Method Modify Method
Arch Value in  |1/2(Hcos@+Bsin|1/2(Hcosf+Bsin
Thickness(t) Table 1. 0) 0)
Arch Value in . S
Height(f) Table 1. f=D/2 f=D/2-5
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Fig. 7. Changes in arch thickness and height value
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Table 3. Shear and axial stresses calculation result
according to the arch height formula

Divisi Virtual Arch | Simplified Modify
ivision Method Method Method
Arch Height (f, cm) 27.7 275 27.0
Shear Stress
0.0 0.0 0.098
w=98.07 | (r. MPa) ” i ’
(kN/m) | Axial Stress
. M 0.265 0.273 0.271
Shear Stress
0.260 0.260 0.32!
w=329.41| (r, MPa) »
(kN/m) | Axial Stress
(5. MPa) 0.892 0.918 0.909

AA H-300%300x10x 15, &2]7 550mm, =2t
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