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Two-row anti-slide piles in three kinds of typical landslide
computations and stress rule analysis

1 . 1 -1 2
YANG Bo', ZHENG Ying-ren, ZHAO Shang-yi, LI An-hong
(1. Chongqing Geological Hazard Prevention and Treatment Center, Logistical Engineering University, Chongqing 400041, China;
2. China Railway Eryuan Engineering Group Co., Ltd., Chengdu 610031, China)

Abstract: There exist some problems in the traditional anti-slide pile calculation method; especially for the two row piles, this
method cannot be used to calculate the distribution of force and thrust on the piles. It is often analyzed by subjective experience so as
to cause unreasonable waste. This paper adopts the strength reduction method of finite element to discuss the change of the force
before pile, the force after pile and actual force on the two row piles in three different types of landslide with different parameters,
along with the change of two row spacing. Some suggestions of two row piles reasonable stress and position are proposed. Due to the
different types of conditions are discussed, so the conclusion is universal, and can provide basis for engineering design.

Key words: anti-slide pile; three type landslides; distribution rule
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Table 1 The parameter table of line-type landslide

- i}y 3 BAPEAS A HWEN Vﬂ@@ﬁﬁ

/(kN/m®)  /MPa /kPa /)
E=e 27 1.0x10° 0.20 1.8x10° 37
HEgiH 20 50 0.40 5 234
HEEES 20 500 0.40 20 30
BE5 25 3.45x10* 0.20

K2 MRS HER
Table 2 The parameter table of along stratotype landslide

- i}y 3 BAPEA A HWEN Vﬂ@@ﬁﬁ

/(kN/m®)  /MPa /kPa /)
E = 27 1.0x10° 0.20 1.8x10° 37
A 20 50 0.40 5 234
HEEES 20 500 0.40 20 30
BE5 25 3.45x10* 0.20

R3 NEERESHER
Table 3 The parameter table of eight cross landslides

- i}y 3 BAPEA A RN W@#@ﬁﬁ

/(kN/m®)  /MPa /kPa /)
E=e 27 1.0x10° 0.20 1.8x10° 37
A 19 50 0.40 10 13.1
HEEES 19 500 0.40 20 30
BE5 25 3.45x10* 0.20
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Table 4 Two piling's thrust forces share table of broken line landslides
- HHERE JatEbE P HERE BN
'm BEJE HE S BEHTHL HAAAHE S BEJE HE S BEHTHL AAAHE S B 5 S B RAHHES) R
/kN /kN /kN /kN /kN /kN /kN /kN
0 7 829/8 557 232/204 7597/8 353 RIS Sy e 1.27
10 3 082/3 379 309/303 2773/3076  8843/9506 2613/2851 6230/6655 11925/12 885 9 003/9 731 1.3
20 3359/3 523 266/259 3093/3264 9072/9662 2256/2358 6816/7304 12431/13 185  9909/10 568 1.3
30 3566/3 672 244/238 3322/3434 9618/10231 2250/2330 7368/7901 13184/13903 10690/11 335 1.3
40 3919/3 972 240/234 3679/3738 9899/10482 2157/2200 7742/8282 13818/14454 11421/12 020 1.3
50 4044/4 116 229/222 3815/3894 9650/10149 2129/2166 7521/7983 13 694/14265 11336/11 877 1.33
60 4200/4 271 228/221 3972/4050 8894/9304 1260/1261 7634/8043 13094/13 575 11606/12 093 1.37
70 4 493/4 590 227/219 4266/4371  8392/8723  1102/1 123 7290/7600 12885/13313 11556/11 971 1.41
80 4902/5 053 226/215 4676/4838 8037/8290 1362/1413 6675/6877 12939/13343 11351/11 715 1.49
90 5265/5 472 226/215 5039/5257  7262/7458 1458/1528 5804/5930 12527/12930 10843/11 187 1.54
100 6 264/5 984 229/215 6 035/5769  5682/6450 1706/1 801 3976/4649 11946/12434 10011/10418 1.48
e “” AR TIGREL 1.2 IR, 7 TR R PTIR RS 1.27 IR A R
x5 NEREBEFHERHESER
Table 5 Two piling's thrust forces share table of along stratotype landslides
o HHERE JatEbE PR B
'm BEJE HE S BEHTHL AAAHE S BEJE HE S BEHTHT HAAAHE S BEJE S B RAHHES) R
/kN /kN /kN /kN /kN /kN /kN /kN
0 8304/8 834  434/393 7 870/8 441 SIS Sy R 1.25
10 3 054/3 267 493/471 25612796 8521/9043 2614/2783 5907/6260 11575/12310 8 468/9 056 1.32
20 3 480/3 610 453/430 3027/3180 8290/8 745 1997/2066 6293/6679 11 770/12 355 9 320/9 859 1.41
30 3 868/3 940 443/421 3425/3519 7684/8063 1243/1259 6441/6804 11552/12003 9 866/10 323 1.52
40 4215/4 263 441/417 3774/3 846 7850/8254 1212/1199 6638/7055 12065/12517 10412/10 901 1.65
50 4 724/4 820 438/414 4286/4406 7258/7517 833/840 6425/6 677 11982/12337 10711/11 083 1.71
60 5214/5 347 432/407 4782/4940 7342/7568 1074/1 102 6268/6466 12556/12915 11 050/11 406 1.6
75 5 896/6 090 424/398 5472/5692 6351/6507 1012/1 056 5339/5451 12247/12597 10811/11 143 1.5
80 6 094/6 307 421/393 5673/5914 6191/6 331 995/1038  5196/5293 12285/12638 10 869/11 207 1.48
85 6 282/6 523 429/401 5853/6 122 5969/6 092  986/1 035  4983/5057 12251/12615 10836/11 179 1.48
100 6 767/7 080 422/391 6345/6 689 5433/5520 1083/1 140 4350/4380 12200/12600 10 695/11 069 1.43
120 7 358/7 799 425/375 6933/7424 3578/3648  975/1004 2603/2644 10936/11447 9 536/10 068 1.33
e “7 AR TIGREL 1.2 IR, 7 TR R S 1.25 IR A R
xo6 \EREEFHHERMENSER
Table 6 Two piling’s thrust forces share table of eight cross landslides
HHERE JatEbE P HERE N
BEFE WG HES WERTHLS HARE ) BEJE HE S BERTHL S AHES BRRHES BARIEHES i;;,;
/kN /kN /kN /kN /kN /kN /kN /kN
0 16 872/17 458 3929/3 887  12943/13 571 SIS Sy R 1.23
20 8 003/8 220 3 782/3 738 4221/4 482 16 055/16 523 7098/7296 8 957/9 227 24 058/24 743 13 178/13 709 1.24
30 9 489/9 663 3752/3 702 5737/5 961 15159/15587  7277/7403 7 882/8 184 24 648/25250 13 619/14 145 1.24
35 10 168/10 320 3 733/3 680 6 435/6 640 14 872/15281 7 194/7290 7 678/7991 25040/25601 14 113/14 631 1.24
40 10 692/10 829 3 740/3 686 6 952/7 143 14 550/14 835  6922/6 997 7 628/7 838 25242/25 664 14 580/14 981 1.24
50 11378/11 496 3 684/3 626 7 694/7 870 13807/14 153 6278/6 327 7 529/7 826 25 185/25 649 15223/15 696 1.24
60 12 066/12 173 3 703/3 644 8 363/8 529 13216/13 532 5559/5586 7657/7946 25282/25705 16020/16 475 1.24
80 12 696/12 813 3 785/3 730 8911/9 083 11942/12205 4 356/4380 7 586/7 825 24 638/25 018 16497/16 908 1.23
90 13264/13 394 3 723/3 662 9 541/9 732 11330/11 566 3 920/3951 7410/7 615 24594/24 960 16 951/17 347 1.24
100 13479/13 623 3 721/3 664 9 758/9 959 10 841/11 052 3459/3495 7382/7 557 2432024 675 17 140/17 516 1.31
105 13748/13903 3 753/3692  9995/10 211 10 548/11 797 3 190/3 226 7 358/7 571 24296/24 700 17 353/17 782 1.29
110 13945/14 113 3759/3699 10186/10414 10271/10 470 3 044/3 085 7 227/7 385 24216/24 583 17 413/17 799 1.27
120 14217/14401 3 771/3710 10446/10 691 9 619/9 796 2789/2 826 6 830/6970 23836/24 197 17276/17 661 1.25
e 7 MR ITIRRE 1.2 R FRAIR,  “” SR ITIRERE 1.23 IS AE R .
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Table 7 Different computational methods obtain first
piling acutal thrust
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Fig.9 When reduction coefficient is 1.2, two pilings’ thrust
forces summation share map of eight cross landslides
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Fig.27 When reduction coefficient is 1.2, second piling
thrust force share map of three types of landslides
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HR Al
s

—o— PR L 1.2 N R K L
0.5 | —8— i AL 1.2 I L K LA
—a— YRR S 1.2 I NP AL

0 50 100 150
HEFF/ m
B 29 3 FMEHTR 1.2 B BTHER AR HE A K Lk

Fig.29 When reduction coefficient is 1.2, second piling bear
a propulsive force share map of three types of landslides
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