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Fig.1 Calculation model for the landslide movement

distance
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Tab.1 Overview of 46 landslides induced by Wenchuan earthquake and their movement distance calculation results

0/

BENPERS L, (m) iR IE (%)

ig .

g PHERBLC Gy vt W Lo T e BRO/RE | BHO/RE BIM/R
1 W EmBFE#E 37 2550 000 700 3879 14 694.9/278.8 736.1/ -81.0 682.5/ -82.4 700.0/ -82.0
2 WHREN S 18 255 000 46 143 1202.5/740.9 120.3/ -15.8 131.4/ -8.1 187.5/31.1

30 pUINEEME 32 120 000 53 85 602.2/608. 4 103.7/22.0 107.5/26.5 116.0/36.4

4 W RgpEE 57 1680 000 470 355 3600.8/914.3 552.3/55.6 522.4/47.1 394.4/11.1

5 WEETS 43 246 895 91 113 757.4/570.3 159.9/41.5 162.6/43.9 149.0/31.9
6 WJIEMETS 25 12 000 000 338 725 12235.3/1587.6 828.8/14.3 893.2/23.2 1127.6/55.5

7 BONEEINE 27 90 000 45 89 618.3/594.7 89.2/0.2 92.8/4.2 108.7/22.2

8 EMIEITILE 40 2430000 386 710 6152.6/766.6 562.4/ -20.8 552.7/-22.2 540.0/ -23.9
9 W Tig 35 6 075 17 29 101.7/250.8 27.7/ -4.4 27.9/-3.9 28.0/ -3.4
10 el T 38 54 000 74 100 648.6/548.6 95.8/-4.2 92.3/-7.7 90.4/-9.6
1 ZIMEITILEE 35 5 000 29 51 193.8/279.9 33.0/-35.3 31.1/-38.9 31.4/-38.5
12 FREFmE 39 5151000 629 877 12455.8/1320.3 855.1/-2.5 829.8/ -5.4 828.2/ -5.6
13 ERAFE 31 1 953 504 222 547  4612.1/743.2 417.3/23.7 429.2/ -21.5 481.0/ -12.1
14 SERARH4E 30 19 200 000 400 843  12005.5/1324.1 1015.6/20.5 1101.1/30.6 1274.2/51.2
15 PitEVEs 32 42 000 19 40 156.3/290.6 49.8/24.5 54.5/36.1 58.1/45.2
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i o/ BHNEE L, (m) Kik%E(%)
o R AE X 45k V/m? H/m  Ly/m
l ) ik 2452 BRI/ iR9% BRIQ)/ iR BRI @/ iR 9%
16 FREFmm 42 877 500 335 378  4372.3/1056.7 398.5/5.4 377.8/0.0 356.2/ -5.8
17 FRREGIE 47 3 600 22 26 79.3/205. 1 26.8/2.9 25.5/-1.8 21.4/-17.6
18 FRETAE 45 2250 21 26 78.6/202.5 23.0/-11.5 21.6/-17.1 18.6/ -28.5
19 FRAmAME 35 2021940 243 347 4283.2/1134.4 438.0/26.2 447.1/28.9 470.1/35.5
20 SEREFIME 46 2 000 14 20 45.2/126.1 18.7/ -6.5 18.2/-9.2 15.4/-23.1
21 FREFEE 34 12 500 28 44 208.5/373.9 42.0/ -4.6 41.6/ -5.5 42.7/-2.9
22 PR AFEM 55 939 600 442 315 3500.5/1011.3 457.5/45.2 423.2/34.3 328.7/4.4
23 ER AR 36 600 000 118 163 1523.0/834.4 228.9/40.4 236.9/45.4 242.7/48.9
24 PR EREUEE 57 591 750 662 433 5064.0/1 069.5 478.5/10.5 415.1/ -4.1 312.3/-27.9
25 FHNEL%L 31 15000 000 515 3257 15297.3/369.7 1056.8/-67.6 1103.2/-66.1 1254.9/-61.5
26 HIELNE 35 8575242 384 648 8 440.9/1 202.6 797.3/23.0 834.2/28.7 885.7/36.7
27  TFNEEEE 45 1575000 212 214 2284.6/967.6 385.3/80.0 394.0/84.1 355.4/66. 1
28 FHIEA@E 12 48 000 17 228 520.0/128.0 49.3/ -78.4 54.9/-75.9 92.3/-59.5
20 Jp)iEghibsE 52 5000 000 788 1166 9 329.1/700.1 934.3/-19.9 884.7/ -24.1 728.4/ -37.5
30 du)IEOGHES 25 4353750 273 1135 8680.1/664.8 570.1/ -49.8 597.3/ -47.4  749.3/-34.0
31 Ju)EH®ES 30 320 000 40 75 507.1/576.1 120.7/61.0 135.3/80.3 151.4/101.9
32 du)ilEinligE 57 1420200 662 438 5424.3/1138.4 610.6/39.4 553.1/26.3 418.0/ -4.6
33 duBEFEM S 38 1335000 185 256 2 586.3/910.3 347.0/35.6 356.9/39.4 356.9/39.4
34 Ju)i B 38 400 000 154 202 1876.0/828.7 229.3/13.5 226.4/12.1 224.8/11.3
35 HEXFTS 40 2401 590 372 593 5872.9/890.4 551.7/-17.0 543.9/ -8.3 531.3/-10.4
36 THENS 46 975 000 468 542 5599.2/933. 1 473.7/-12.6 436.4/-19.5  388.5/-28.3
37 HHKITS 28 40 800 40 76 476.9/527.5 68.0/ -10.5 68.9/-9.4 78.9/3.8
38 E R 34 9100 000 391 580 9 069.9/1 463.8 816.9/40.8 855.6/47.5 922.9/59.1
39 EERUEH 40 436 800 117 147 1231.6/737.8 208.8/42.0 212.9/44.9 204.9/39.4
40 WEHETS 45 54 870 44 45 251.9/459.8 77.0/71.0 78.3/74.0 68.8/53.0
41 % B RN 40 563 472 166 199 1935.3/872.5 260.5/30.9 259.6/30.4 250.6/25.9
42 PR R 50 45 500 100 88 550.6/525.7 104.0/18.1 96.4/9.5 78.9/ -10.3
43 PRI 35 500 000 115 169 1523.9/801.7 215.2/27.3 221.3/31.0 230.1/36.1
44 PR IRAH 35 252 000 86 133 1 008.8/658.5 156.9/18.0 160.7/20.9 166.3/25.0
45 PR bR 32 810 000 159 256 2 715.9/960.9 282.9/10.5 288.3/12.6 315.7/23.3
46 B R EEbRAE 45 372 000 219 229 2123.4/827.3 261.4/14.1 248.1/8.3 222.2/-3.0
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Fig.2 Correlation between the landslide movement distance L, and several major factors
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Tab.2 Statistical regression model for the landslide

movement distance
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Fig.3 Comparison between calculation results and test

results of three models
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Tab.3 Regression formula for the landslide movement

distance with four different confidences
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Fig.4 Predictions of the landsilde movement distance

with different confidences
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Prediction model for the landslide movement distance induced by
earthquake based on the reliability theory

YANG Mingyu', CHEN Hongqi®, Qi Xiaobo’, ZOU Zongshan®, WANG Guangbing’, LIU Hongyan*
(1. Xi’an Engineering Investigation and Design Research Institute of China Nonferrous Metals Industry Co. , Lid. , Shanxi
Xi’an 710054, China; 2. Geological Disaster Emergency Technical Guidance Center of MNR, Beijing 100081, China;
3. Poly Explosive Hami Co. , Lid. , Xinjiang Hami, 839000, China; 4. School of Engineering and Technology, China
University of Geosciences ( Beijing) , Beijing 100083, China)

Abstract ; The landslide movement distance is an important index to evaluate the scope of landslide hazard, there-
fore its prediction method is always being concerned. The actual landslide movement distance often has a strong
randomness, but a deterministic calculation formula is offered in current prediction models without the considera-
tion of the randomness. Based on this situation, Firstly, the theoretical model for the landslide movement distance
proposed by predecessors was analyzed, and the landslide movement distance is mainly positively correlated with
the landslide volume V and elevation H. Then, the authors proposed the general functional relation for the land-
slide movement distance. Secondly, based on 46 landslide cases induced by “5 « 12”7 Wenchuan Earthquake, the
correlation analysis of the main factors affecting the landslide movement distance was carried out. It is concluded
that the landslide volume V, elevation H and their combination VH have significant influence on the landslide
movement distance, and the multiple regression statistical model for the landslide movement distance was estab-
lished. Finally, the statistical model for the landslide movement distance based on the reliability theory was put
forward, according to different engineering importance. The calculation example shows that the higher the confi-
dence is, the larger the predicted range of the landslide movement distance will be, with the higher the relocation
and protection cost. Therefore, a reasonable degree of confidence should be chosen according to the actual situa-
tion. This study is helpful to further optimize the statistical model for the prediction of the landslide movement dis-
tance, and then provides reliable evidence for landslide disaster evaluation and control.

Keywords: landslide; movement distance; prediction model; multiple regression analysis; reliability
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