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Influencing factors of soil arching effect of double row piles based on orthogonal test
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Abstract: It is of great significant to consider soil arching effect on the reasonable arrangement and o ptimization design of double
row antt slide pile. There are many factors affecting soil arching effect, thus the orthogonal test is used to investigate the major
and minor relations of the six factors that affect the soil arching effect of anti slide pile. The six factors, including pile length,
pile spacing, property parameters,Poisson’ s ratio, interface parameters and row spacing, were used to form an orthogonal test
design by six factors with five levels, and the finite element analysis softw are PLLAXIS was used to carry out the numerical simu
lation. The results showed that the pile spacing, the Poisson s ratio and row spacing were the major factors of soil arching
effect, and property parameters, interface parameters and pile length were the minor factors. T here existed coupled effect among

these factors and the combination of their appropriate levels would be benefit for the soil arching effect.
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Fig.1 Calculation model plan
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Tab.1 The soil calculation parameters

WLBOE E BRI e WEEEA B Y
/kPa /kPa X°) /(KN * mr3)
40 000 30 30 20
20 000 30 25 19
10 000 25 20 20
6 000 23 16 20
3 000 20 15 19
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Tab.2 Factors and levels of soil arching effect
PALISES
K L . -
I 1.5x2  2b 3 0.2 0.2 2b
2 2x2 3b 6 0.24 0.4 3b
3 2x2.5  4b 10 0.28 0.6 4b
4 2x3 sh 20 0.32 0.8 sh
5 2.5x3  6b 40 0.35 1 6b

2.2 EXRIESH
M A T BT W 16 KN, B A
TR 100 KN/ m’, B B 25 4EAS [ 2K ST T 1 i K

ERE S HA AR, DTS 0 TR AR R o
UL 3, e0h % I E KR E A Rk 15
R e AT R (R A8L T 3 K I B A, 2
N2 000204 Bk AT FIEA 0 /12
FLR AT N 0. 0.0 .0 ol 5 Mg
2 MRS o W2 T LA B W% PR 26 PRk P AS B 0
TR 2SR B T/, B2 K 3 o A TRI22 (K
B0l I £ B R K, B 3 AN 2 0% R 22 (KT
A ARG FH N o 4 B — RN
02000 I NI, T LU Hoh 1A P20
NL 00,00 fR & U AR, BT LA
NL 00,0202 2R A e Rl TR T
FA AR K P 5 1.
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Tab.3 Orthogonal test and results
BEIZ K/ m HETR B/ m E/MPa EEAEY Riner FEIR B/ m LR
(R oRs )
1 2 3 4 5 6 /(kN* ni2)
1 1.5x 2 2b 40 0.35 1 2b - 230.04
2 1.5%2 3b 20 0.32 0.8 3b - 296. 86
3 1.5x 2 4b 10 0.28 0.6 4b - 274.6
4 1.5x 2 5b 6 0.24 0.4 5b - 301.30
5 1.5%2 6h 3 0.2 0.2 6h - 282.71
6 2% 2 2b 20 0.28 0.4 6h - 230.05
7 2% 2 3b 10 0.24 0.2 2b - 242.74
8 2% 2 4b 6 0.2 1 3b - 323.21
9 2% 2 5b 3 0.35 0.8 4b ~ 343.06
10 2% 2 6h 40 0.32 0.6 5b - 347.96
11 2% 2.5 2b 10 0.2 0.8 5b - 176.82
12 2% 2.5 3b 6 0.35 0.6 6h - 286.24
13 2% 2.5 4b 3 0.32 0.4 2b - 281.21
14 2% 2.5 5h 40 0.28 0.2 3b - 321.70
15 2% 2.5 6b 20 0.24 1 4b — 283.00
16 2% 3 2b 6 0.32 0.2 4b - 235.74
17 2% 3 3b 3 0.28 1 5b - 212.27
18 2% 3 4b 40 0.24 0.8 6h - 288.29
19 2% 3 5b 20 0.2 0.6 2b - 231.81
20 2% 3 6h 10 0.35 0.4 3b - 327.62
21 2.5%3 2b 3 0.24 0.6 3b - 217.99
22 2.5%3 3b 40 0.2 0.4 4b — 263.47
23 2.5x3 4b 20 0.35 0.2 5h - 370.21
24 2.5%3 5b 10 0.32 1 6b - 260.38
25 2.5%3 6h 6 0.28 0.8 2b - 232.83
I - 1385.56 - 109. 64 - 1451.46 - 1557.17 - 1308.90 - 1218.63
0 — 1487.02 - 1301.58 - 1411.93 - 1422.15 - 1337.86 — 1487.38
0 - 1348.97 - 1537.57 - 1282.21 - 1271.50 - 1358.65 - 1399.92
0 - 1295.73 — 1458.25 - 1379.32 - 1333.32 - 1403.65 - 1408.56
0 - 1344.88 - 1474.12 - 1337.24 - 1278.02 - 1453.10 - 1347.67
R 191.29 446. 93 169. 25 285. 67 144. 20 268.75
e 120 ¢+ KFIREEHR
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Fig.2 The maximal principal stress variation of factors
at different levels
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Tab.4 Orthogonal test and results
W B K/ m BE 1355/ m E/MPa kA L Rine HE T m )

1 2 3 4 5 6 /(KN ni?)
1 1.5x2 2b 40 0.35 1 2b - 365.24
2 1.5%x2 3b 20 0.32 0.8 3b - 439.60
3 1.5x2 4b 10 0.28 0.6 4b - 433.52
4 1.5x2 5b 6 0.24 0.4 5b - 465.22
5 1.5%x2 6b 3 0.2 0.2 6b - 422.75
6 2% 2 2b 20 0.28 0.4 6b - 343.05
7 2% 2 3b 10 0.24 0.2 2h - 350. 36
8 2% 2 4b 6 0.2 1 3b - 487.42
9 2% 2 5b 3 0.35 0.8 4b - 400.70
10 2% 2 6h 40 0.32 0.6 5b - 504.22
11 2x 2.5 2b 10 0.2 0.8 Sb - 219.46
12 2x 2.5 3b 6 0.35 0.6 6b - 420. 81
13 2x 2.5 4b 3 0.32 0.4 2h - 410. 49
14 2x 2.5 Sb 40 0.28 0.2 3b - 462.29
15 2x 2.5 6b 20 0.24 1 4b - 424.51
16 2% 3 2h 6 0.32 0.2 4b - 339.35
17 2% 3 3b 3 0.28 1 Sb - 371.51
18 2% 3 4b 40 0.24 0.8 6b - 386.70
19 2% 3 5b 20 0.2 0.6 2h - 357.72
20 2% 3 6b 10 0.35 0.4 3b - 499.45
21 2.5%x3 2b 3 0.24 0.6 3b - 331.19
22 2.5%x3 3b 40 0.2 0.4 4b - 361.30
23 2.5%x3 4b 20 0.35 0.2 Sb - 551.80
24 2.5%x3 5b 10 0.32 1 6b - 373.71
25 2.5%x3 6h 6 0.28 0.8 2h - 374.41
1 - 2126.33 - 15%.29 - 2079.75 - 2238.00 -2022.39 - 1858.22
0 - 2085.75 - 1943.58 - 2116.68 - 2067.37 - 1820.87 - 2219.95
0 - 1937.56 - 2260.93 - 1876.50 - 1984.78 - 2047.46 - 1959.38
0 - 1954.73 -2 059.64 - 2087.21 - 1957.98 - 2079.51 -2112.21
0 - 1992.41 - 2225.34 - 1936. 64 - 1848.65 - 2126.55 - 1947.02
R 188.77 671. 64 240. 18 389.35 305. 68 361.73
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Fig.3 The maximal principal stress variation of factors

at different levels
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Fig.5 The principal stress distribution
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Fig.6 Horizontal displacement distribution
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Fig.7 Vertical displacement distribution
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Fig. 8 Normal stress shadows
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