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Saturated and unsaturated seepage in dike considering heavy rain properties and pore air

and monitoring methodology
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4-2 WK~ TR SERGICAE Y A BERTTRE 135mmihr % B 2 7ZBR ORI M N EEFE ORI (Casel)
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Extraction of embankments on mountain roads utilizing the digital elevation model and GIS
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F2 JKF15m AL 10 EF v (FfsEL - HEREAR L)

Bo B ERAEGLE) ERARGE)| FEAE KERE EigEhE AIC | B2z EHE
B tiE B & B t{iE B tiE B tiE B tiE B tiE PR
1 | 781 | 648 -0.11 | -3.86 | -0.08 | -4.30 191.6(185.6/71.611%
2 |63.99 | 1.31 -0.11 | -3.80 | -0.09 | -4.35 [ -0.31 | -1.15 192.3(184.3]71.824%
3 | 2231 ] 591 [-0.08]-4.23[-0.19-7.13 192.4]186.4]71.470%
4 |-10.49]| -2.72 | 0.10 | 3.79 -0.18 | -7.21 192.8/186.8]71.378%
5 | 7576 | 1.53 | -0.09 | -4.28 [ -0.19 | -7.04 -0.29 | -1.09 193.2/185.2] 71.667%
6 |48.21] 099 | 0.10 | 3.73 -0.19 | -7.10 [ -0.33 | -1.21 193.3/185.3]71.609%
7 | 767 | 278 -0.11 | -3.86 | -0.08 | -4.30 25 | 0.06 [193.6{185.6/71.611%
8 | 748 | 044 |0.002 | 0.019 | -0.10 | -1.08 [ -0.08 | -0.89 193.6/185.6/ 71.611%
9 | 7.75 | 2.88 -0.11 | -3.86 | -0.08 | -4.30 0.0003/0.0240 193.6/185.6/71.611%
10 | 64.93 | 1.33 -0.11 | -3.80 | -0.09 | -4.35 | -0.32 | -1.17 99.34 | 0.22 [194.2{184.2|71.833%
#3 K 10m EA7 10 EF L (Rt - HERE/R L)
Bo BHE ERAEWR) [ BRAERA)| XREAE KERE E e AlC | ez EH
B tiE B t{iE B t{E B tiE B tiE B & B tiE higE
1 |7333] 1.34 | 007 | 2.66 -0.24 | -7.41[-042]-1.40 167.2[159.2|75.810%
2 [-3.33]-087] 007 | 271 -0.23 | -7.53 167.3[161.3]75.471%
3 [89.86] 1.64 -0.07 | -2.58 [-0.17 | -5.87 | -0.45 | -1.48 167.7[159.7| 75.692%
4 | 9.00 | 7.06 -0.07 | -2.59 [-0.16 | -5.82 168.0[162.0|75.311%
5 [-16.56]-0.64| 0.14 [ 0.99 | 0.07 | 052 [-0.30 | -2.04 169.0[161.0|75.547%
6 |-4.49]-0.98] 0.07 [ 2.69 -0.23 | -7.51 0.01 | 048 169.0[161.0|75.522%
7 |6155] 096 | 0.12 | 0.77 | 005 | 0.34 | -0.29 [-1.79 | -0.41 | -1.35 169.1]159.1/75.846%
8 [-2.45]-0.51]0.069 | 2.686 -0.23 | -7.51 -144 | -0.31 [169.2[161.2]|75.496%
9 [7064] 1.27 | 0.07 | 2.65 -0.24 | -7.40 [ -0.41 | -1.35 |0.0040(0.2660 169.2[159.2]|75.826%
10 [72.89] 1.33 | 0.07 | 2.66 -0.24 | -7.40[-042[-1.38 -45.05] -0.09 [169.2[159.2| 75.813%
F4 KESM BN 10TV (Rt - BEREZR L)
Bo B EE ERAEWA|ENAEGRE)| REBAE KERE E R AC |z EHR
B t{iE B tiE B tiE B t{iE B t{iE B tiE B tiE iR
1 | 270 | 061 | 008 | 2.70 -0.44 | -6.64 102.1] 96.1 [86.168%
2 [17.45] 6.43 -0.08 | -2.61 | —0.35 | —6.46 102.8] 96.8 [86.048%
3 16968 1.84 | 0.07 | 2.33 -0.45 | -6.44 -0.18 | -1.78 |-5808 | -1.80 |103.4| 93.4 [86.580%
4 [61.52] 083 | 009 | 2.75 -0.45 | -6.36 | -0.33 [ -0.80 1035 95.5 [86.173%
5 |-9.86[-030] 0.15 [ 0.84 | 0.07 | 0.39 | -0.51 | -2.60 104.0| 95.9 [86.207%
6 | 3.66 | 060 | 0.08 | 2.65 -0.44 | -6.62 -153 | -0.23 [104.1{ 96.1 |86.203%
7 | 282 [ 050 | 008 | 2.69 -0.44 | -6.60 -0.001/-0.036 104.1] 96.1 [86.163%
8 |75.68] 1.01 -0.09 | -2.66 | -0.36 | -6.38 | -0.32 | -0.78 104.2] 96.2 [86.046%
9 |18.27| 415 -0.08 | -2.56 | -0.35 | -6.47 -15573 | —=0.24 [104.7] 96.7 | 86.085%
10 [132.90] 153 | 0.08 [ 2.40 -0.47 | -6.12 | -0.35 | -0.82 | -0.18 | -1.80 [-5793 | -1.80 [104.7| 92.7 [86.568%
#5 #0E 5m _Ef7 10 BTV (iR - HERE/R L)
Bo(tNF) HE ERAEWAERAEG LREAE| KERE B R A R AC | ez SEHE
B HiE B HiE B tiE B HiE B tiE B tiE B tiE hEE
1 | 1172 2.04 | 0.05 | 151 -0.54 | -6.19 88.5 | 82.5 [88.010%
2 [130.31] 1.49 | 007 | 1.76 -0.56 | -5.96 | -0.67 | —1.36 88.5 | 80.5 [88.161%
3 [144.13] 1.60 -0.07 | -1.73 | -0.49 | -6.15 | -0.68 | -1.37 88.6 | 80.6 [88.156%
4 |2157] 6.02 -0.05 | -1.46 | -0.48 | -6.19 88.7 | 82.7 [88.006%
5 11974 6.43 -0.50 | -6.54 89.0 | 85.0 [88.033%
6 |149.36] 1.66 | 0.08 | 1.82 -0.58 | -5.71 | -0.75 | -1.50 | -0.02 | -1.10 89.3 | 79.3 [88.214%
7 |164.77] 1.78 -0.07 | -1.80 | -0.51 [ -5.93 | -0.76 | -1.52 | -0.02 | -1.10 89.5 | 79.5 [88.209%
8 [139.28| 1.58 | 0.08 | 1.83 -0.58 | -5.73 | -0.74 | -1.49 687 | 0.98 |89.5| 79.5 [88.190%
9 [154.80] 1.70 -0.08 | -1.80 | -0.51 | -5.96 | -0.75 | -1.50 684.18| 0.97 | 89.7 [ 79.7 [88.185%
10 [ 1517 ] 2.12 | 006 | 1.53 -0.55 | -5.99 -0.02 | -0.87 89.7 | 81.7 [88.077%
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#6 ShE 5m A7 10 B (TRt - HEEES )

B Bo HE ERAEGLE) M ERAEGHE)| REAE KERE JeliE S AC | B2z EHRY

B tiE B tiE B tiE B tiE B tiE B tiE B tiE PR
1 |[-3.06|-1.25] 0.05 | 3.09 -0.14 | -6.83 268.8/262.8/62.771%
2 |-2796[-1.13] 019 | 1.38 | 0.14 | 1.01 [-0.28 | -2.02 269.7|261.7| 63.084%
3 | 638 | 6.61 -0.05 | -2.94 [ -0.09 | -6.20 269.8/263.8| 62.585%
4 |-34.74|-0.89 [ 0.05 | 3.16 -0.14 | -6.83 [ 0.17 | 0.81 270.1/262.1/62.681%
5 |-372]-1.13] 005 | 3.10 -0.14 | -6.82 109 | 0.30 [270.7[262.7|62.737%
6 |-2.80]-0.90] 005 | 3.09 -0.14 | -6.82 -0.002] -0.14 270.7|262.7| 62.755%
7 |-63.41[-134] 020 | 144 [ 015 | 1.06 | -0.29 | -2.07 | 0.19 | 0.88 270.9/260.9] 62.964%
8 |-23.01]-0.60 -0.05 | -3.00 [ -0.09 | -6.07 [ 0.16 | 0.76 271.2|263.2|62.493%
9 |-38.20[-1.17 | 006 | 3.21 -0.15 | -6.86 0.0951/1.0640] 3152 | 1.09 |271.4]261.4[63.003%
10 [-30.15[ -1.20] 020 | 1.43 | 0.15 | 1.06 [ -0.29 | -2.07 165 | 0.44 [271.5(261.5(63.051%
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