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Synopsis

To developed a method for assessing the potential of slope failures during earthquakes, we analyzed the
slope failure data caused by the 1995 Hyogo-ken Nanbu earthquake. We developed a simple method to
map the potential of slope failures during earthquakes using Digital Elevation Model and potential
earthquake wave data. In the developed method, slope gradient, mean curvature and peak ground
acceleration were used to evaluate the relative potential of slope failures. Also, we examined the
applicability of the method to other past earthquakes (1997 Kagoshima-ken Hokuseibu earthquake and
2000 Kouzushima earthquakes). The analyses showed that the developed method is an useful tool for
assessing the relative potential of slope failures during earthquakes.

Keywords: Earthquake, Potential of slope failure, Digital Elevation Model
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irinngle, und cross indicate observation sites of peak horizontal zcczleration greuter than 600, feom 600
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peak verlica! acceleration thun horizontal acceleration. Contour lines indicate predicled horizontul
accelerations by Fukushima and Tunuka (1992).
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13| 48 ~ 50 70,633 89 38 70544 40 0.126
14
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BAEE(cm/s)

F—4% .
) FHE RaEE B/ME BAE h2RAEE
&% 1,749,480 37.81 7.044 24.72 55.22
EE Nl 276 40.24 1.864 35.6 4361 0.301
APLeH 2,351 38.48 6.421 25.89 5353
Ayiad ¥ HRiE A A JERRIE A A8 BERE®
USRS EEN | 25 EH N Atk = E5 NFEE NEPLL FEN | 28
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e 9) | (%) |(tvia)| (%) [(Awiad| (%) [Gwsa)| (%) (v () | () | (%)

. ® ) ® |80/:10] @ |O/I®|6-00|6/16 &I /D | /D
1 0 ~ 28 104,123 30 1.3 104,083 6.0 0.029
2 28 ~ 30 165,368 138 5.9 165,230 9.5 0.083
3 30 ~ 32 169,629 285 121 169,344 9.7 0.168
4 32 ~ 34 166,565 196 8.3 166,369 95 0.118
5 34 ~ 36 1,200 176,697 2 0.7 246 105 1,198 20| 176451 101  0167] 0.139
6 36 ~ 38 15,836, 170,592 33 12.0 266 11.3] 15803 265| 170,326 9.7 0208 0.156
7 38 ~ 40 18,130 155544 105 380 295 125 18,025 30.2] 155249 89| 0579 0190
8 40 ~ 42 16,450, 142,985} - 73 26.4 265 113 16377 274} 142,720 82| 0444 0.185
9 42 ~ 44 8086] 135,069 63 228 198 84] 8023 134} 134,871 77 0779) 0147
10 44 ~ 46 293 99,861 78| 33 293 05| 99,783 5.7 0078
11.| 46 ~ 48 80,256 85 36 80,171 46 0.106
12 48 ~ 50 66,633 102 43 66,531 38 0153
13 50 ~ 52 65,447 107 46 65,340 37 0.163
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T—45% .
T@W EH1E maEs BME BXIE 2maE
&% 1,749,480 2765 32.452 21555 331.92
el bidcd 276 287.05 8.098 265.93 302 0.383
RELE 2,351 276.36 27.169 219.46 33185
Ay a2 ¥ AV Al JEHIBAY 2 B BERRLER
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® Q@ @ |0/10| @ |@/:10|6-0]|60/160/600-@|6/160| 0.0 ®.®
1 [) ~ 220 5570 1 0.0 5,569 03 0018
2 2200 ~ 230 82,130 40 1.7 82,090 47 0.049
3 230~ 240 147535 135 5.7 147,400 8.4 0.092
4 240 ~ 250 157,627 27 115 157,356 9.0 0.172
5 250 ~ 260 177,394 314 13.4 177,080 10.1 0177
6 260 ~ 270 3,143| 187536 2 0.7 275 117 3141 53| 187261 107]  0064| o0.147
7 2710 ~ 280 18,897 185,391 57 20.7 282 120 18,840 315| 185,109 106] 0302 0.152
8 280 ~ 290 21,149] 174,301 120 435 343 146] 21,029 35.2| 173958 100} 0567 0.197
9 200 ~ 300 14,818| 166852 83 30.1 205 87 14735 24.7) 166,647 95| 0560, 0.123
10| 300 ~ 310 1,988 166,589 14 5.1 144 6.1 1974 33| 166445 95| 0704 0086
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() FIE BAREE B/ME BXRE WMBERE
3 1,749,480 286.95 35.128 21657 368.86
R 276 301.89 8.097 280.92 31558 0.462
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@ @ ® (/10 @ |@/I10|6FDQ|60/:10|0@-@ 0/ 10|/ D | @ Q
1 0 ~ 230 26,223 5 0.2 26218 15 0019
2 230~ 240 111,397 36 1.5 111,361 6.4 0.032
3 240 ~ 250 147,455 130 5.5 147,325 8.4 0.088
4 250 ~ 260 158,894 254 10.8 158,640 9.1 0.160
5 260 ~ 270 164,157 194 8.3 163,963 9.4 0.118
6 270~ 280 171,673 171 7.3 . 171,502 9.8 0.100
7 280 ~ 290 13379) 177504 20 7.2 271 1.8 13359 224 177317 10.1 0.148] 0156
8 200 ~ 300 19.744| 178374 103 37.3 313 133 1964 329| 178061 102 0522| 0175
9 300 ~ 310 18,709] 178421 88 31.9 332 141| 18621 31.2| 178089 102 0470 0.t86
10| 310 ~ 320 8,163 117,598 65 236 228 9.7] 8098 136 117370 6.7] 0796 0194
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EX- 1,749,480 286.73 35.101 216.54 368.92
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(EiFR) (EA) | (BER) (96) (Eif) | (B | (S (96) (EiFR) | (BFF) | (PR (%) (@) | (&) | (@R (%)
0~26 17,596 0 17,596 0.000 6,854 8 6,846 0.117 521 2 519 0.384 2497 10 24,961 0.040
26~32 242077 81 241996 | 0.033 | 221,048 437 220611 0.198 33,237 181 33,056 0.545 496,362 699 495,663 0.141
32~38 162,760 49 162,711 0.030 | 307,529 476 307.053 0.155 58814 313 58,501 0.532 529,103 838 528,265 | 0.158
38~44 185,720 33 185,687 | 0.018 191,010 291 190,719 | 0.152 39,655 152 39,503 0.383 416,385 476 415909 | 0.114
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(EER) | (EED | EED | (%) | (D | GEPD | (R | (%) | (EBD | D | ERD | (%) | (EEF) | (B | (@D | (%)
~32 241 801 53 241,748 0.022 174,676 289 174,387 0.165 22,649 111 22,538 0.4%0 439,126 453 438,673 0.103
32~38 168,733 60 168,673 0.038 291,812 421 291,391 0.144 53,312 227 53,085 0.426 513,857 708 513,149 0.138
38~44 141,565 41 141,524 0.029 236,970 436 236,534 0.184 55,059 281 54,778 0.510 433,594 758 432,836 0.175
44~50 164,142 24 164,118 | 0.015 76,323 178 76,145 0.233 6,285 63 6,222 1.002 246,750 | 265 246,485 | 0.107
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® ol afk b= 324 B <a alk aE | -4 Pa aly a2l otk | MiRE
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(EF) | (PR | (R | (%) | (BAD | (EAD | ERD | (%) | (EBD | (HF) | GERD | (%) | (R | (R | (ERD | (%)
0-~240 138,291 18 138,273 0.013 84,999 110 84,889 0.129 11,962 48 11,914 0.401 235,252 176 235,076 0.075
240~270" | 202,900 81 202819 | 0040 | 279936 531 279405 | 0.190 39,7126 248 39478 0.624 522,562r 860 521,702 ; 0.165
270~300 165,296 53 165,243 0.032 291911 467 291,444 0.160 69,330 310 69,020 0.447 526,537 830 525,707 0.158
300~330 262,500 39 262,461 0.015 162,358 309 162,049 0.190 19,255 108 19,149 0.551 444,113 L 454 443,659 0.102
330~360 11,289 1 11,288 0.009 8,759 23 8,736 0.263 968 1 961 0.723 21016 31 20,985 0.148
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2Ava| BEAy (EMEAY 2xvial BEAY (JEREAY 2Avia| HEAY (FEHEAY 2Avioa| &ALy [FEMEAY
|4 al | al | BgE ® Al | Lol | HRE ® Tafk | valp | MR 4 Lol | Loty | WAR

(EPR) | (@A) | (@A | (%) | (ERD | (B | (R | (%) | () | (&R | ) 1 () | (ERD | (B | (BR[| (%)

0~240 100,308 9 100,299 | 0.009 34,383 24 34,359 0.070 2941 8 2,933 0272 | 137,632 41 137,591 | 0.030
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£ 9.3 72
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" Lak aly | MAE ® oty ol | MEE " ol afh | BiE®R ® aly Lall | DR
( (BR[| (8B | (%) | ( CBIF) | CHRR) | (%) | (PR | CHRPR) | (EBAF) | (%) | C(8FR) | (HEIAR) | CBAT) | (%)
0~240 101,119 10 101,109 | 0.010 | 34710 25 34685 | 0072 | 2.968 8 2960 | 0270 | 138797 43 138,754 | 0.031
Tz-'.cn~zm 204518 | 70 | 204,448 | 0034 ) 236395| 375 | 206020 | 0.159 | 33542 134 33408 | 0399 | 474455 | 579 | 473876 | 0.122
270~300 | 148,661 42 148619 | 0028 | 307319 | 411 | 306908 ) 0.134 | 71,688 313 71,375 | 0437 | 527668 | 766 | 526902 | 0.145
300~330 | 186,630 | 43 186,587 | 0023 | 162447 | 389 | 162058 | 0239 | 25,682 185 25497 | 0720 | 374759 | 617 | 374142 | 0.165
330~360 | 128,711 27 128,684 | 0021 | 82,475 240 82,235 { 0.291 7,200 19 7,121 1.097 ] 218386 | 346 | 218040 | 0.158
360~ 10634 10,634 4616 4616 165 165 15415 15415
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