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Safety of Old Fill-Dams Considering the Risk of
Strong Earthquake Motion

TANI shigeru and HORI Toshikazu

Summary

Recently, it is required to assess the safety of old fill-dams considering the risk of strong earthquake motion and
optimize the methods of earthquake-proof reinforcement based on the conception of LCC (Life cycle cost). In this study,
the deformation analysis using Monte Carlo Simulation Method is conducted for the model fill-dams at the level-2-earth-
quake to consider the variety of fill materials. Moreover, both the seismic hazard evaluation and the failure probability
of embankments after the aseismic reinforcement as well as in the present condition are performed. Furthermore, the
amount of the damage by the collapse of them is assumed, and the measures for the earthquake-proof reinforcement are
investigated from the view point of LCC. In addition, in this study the amount of damage is figured out on the assumption
that model fill-dams are failed, but in the future it must be necessary to set the existing fill-dams of certain areas and to
estimate the real cost of damage in order to consider LCC.

Keywords : old fill dam, earthquake, risk, earthquake-resistant, performanced-based design
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o | da | M | M@ | oM | Flo) G | Flo) G | T O ede ] Flod e de

0.0 0.0 1.000 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

4.6 4.6 0.381 0.619 1.36E-01 7.58E-23 1.31E-85 4.69E-23 8.11E-86

18.2 13.7 0.244 0.137 1.00E-02 4,75E-11 8.97E-46 6.52E-12 1.23E-46

36.4 18.2 0.181 0.063 3.47E-03 6.93E-07 1.28E-30 4.37E-08 8.07E-32

54.6 18.2 0.128 0.053 2.90E-03 5.60E-05 3.19E-23 2.96E-06 1.68E-24

72.8 18.2 0.092 0.036 1.98E-03 7.38E-04 1.25E-18 2.66E-05 4.49E-20

91.0 18.2 0.067 0.025 1.35E-03 4,04E-03 1.92E-15 9.94E-05 4,72E-17

109.2 18.2 0.050 0.017 9.50E-04 1.34E-02 4.43E-13 2.31E-04 7.66E-15

127.4 18.2 0.038 0.012 6.79E-04 3.22E-0.2 2.98E-11 3.98E-04 3.69E-13

145.6 18.2 0.029 0.009 4.93E-04 6.28E-0.2 8.59E-10 5.64E-04 7.71E-12

163.8 18.2 0.022 0.007 3.63E-04 1.05E-01 1.33E-08 6.95E-04 8.81E-11

182.0 18.2 0.017 0.005 2.70E-04 1.58E-01 1.30E-07 7.79E-04 6.41E-10

209.3 27.3 0.012 0.005 1.91E-04 2.52E-01 2.08E-06 1.31E-03 1.08E-08

236.6 27.3 0.008 0.003 1.28E-04 3.53E-01 1.86E-05 1.23E-03 6.49E-08

263.9 27.3 0.006 0.002 8.72E-05 4.53E-01 1.09E-04 1.08E-03 2.60E-07

291.2 27.3 0.004 0.002 6.05E-05 5.46E-01 4.63E-04 9.01E-04 7.64E-07

3185 27.3 0.003 0.001 4.24E-05 6.29E-01 1.53E-03 7.28E-04 1.77E-06

345.8 27.3 0.002 0.001 3.03E-05 7.00E-01 4.14E-03 5.79E-04 3.43E-06

373.1 27.3 0.001 0.001 2.19E-05 7.60E-01 9.56E-03 4.55E-04 5.72E-06

400.4 27.3 0.001 0.000 1.61E-05 8.09E-01 1.94E-02 3.54E-04 8.49E-06

427.7 27.3 0.001 0.000 1.19E-05 8.48E-01 3.52E-02 2.75E-04 1.14E-05

455.0 27.3 0.001 0.000 8.74E-06 8.80E-01 5.85E-02 2.10E-04 1.40E-05

500.5 455 0.001 0.000 6.07E-06 9.20E-01 1.16E-01 2.54E-04 3.21E-05

546.0 455 0.000 0.000 3.92E-06 9.46E-01 1.96E-01 1.69E-04 3.50E-05

591.5 455 0.000 0.000 2.58E-06 9.64E-01 2.94E-01 1.13E-04 3.45E-05

637.0 455 0.000 0.000 1.70E-06 9.76E-01 4.01E-01 7.55E-05 3.10E-05

682.6 455 0.000 0.000 1.18E-06 9.84E-01 5.07E-01 5.26E-05 2.71E-05

728.1 45.5 0.000 0.000 7.71E-07 9.89E-01 6.07E-01 3.47E-05 2.13E-05

773.6 455 0.000 0.000 5.13E-07 9.93E-01 6.94E-01 2.32E-05 1.62E-05

819.1 45.5 0.000 0.000 3.42E-07 9.95E-01 7.68E-01 1.55E-05 1.19E-05

910.1 91.0 0.000 1.73E-05 1.90E-07 9.98E-01 8.73E-01 1.72E-05 1.51E-05
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Table5 LR (Kimik FEFYE 50cm)

A T i S 2R
xF SR 1.07 x 107
x5 t4 2.70 x 10

Table 6 4ERBHESR (KoL T RIHE 75cm)

A T i S 2R
xF SR 4.92 x 10°
x5 th 5.77 x 10°
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Table 7 LCC OFIHEE (Kinit FmORARE% 50cm (2

N
N

e R RN BT 4 VT AR ) A 7 2 FE L ke

58, 50AEFE TR L TRY)

BRI o (Lp)™ S p(p-1)™ Co+Cf * X p(p-1)
n Cf=10 Cf=20 Cf=30
0 0.000E+00 | 0.000E+00 10.000 20.000 40.000
1 2.700E-04 2.700E-04 10.014 20.014 40.014
2 2.699E-04 5.399E-04 10.027 20.027 40.027
3 2.699E-04 8.098E-04 10.040 20.040 40.040
4 2.698E-04 1.080E-03 10.054 20.054 40.054
5 2.697E-04 1.349E-03 10.067 20.067 40.067
6 2.696E-04 1.619E-03 10.081 20.081 40.081
7 2.696E-04 1.888E-03 10.094 20.094 40.094
8 2.695E-04 2.158E-03 10.108 20.108 40.108
9 2.694E-04 2.427E-03 10.121 20.121 40.121
10 2.693E-04 2.697E-03 10.135 20.135 40.135
11 2.693E-04 2.966E-03 10.148 20.148 40.148
12 2.692E-04 3.235E-03 10.162 20.162 40.162
13 2.691E-04 3.504E-03 10.175 20.175 40.175
14 2.691E-04 3.773E-03 10.189 20.189 40.189
15 2.690E-04 4.042E-03 10.202 20.202 40.202
16 2.689E-04 4.311E-03 10.216 20.216 40.216
17 2.688E-04 4,580E-03 10.229 20.229 40.229
18 2.688E-04 4.849E-03 10.242 20.242 40.242
19 2.687E-04 5.118E-03 10.256 20.256 40.256
20 2.686E-04 5.386E-03 10.269 20.269 40.269
21 2.685E-04 5.655E-03 10.283 20.283 40.283
22 2.685E-04 5.923E-03 10.296 20.296 40.296
23 2.684E-04 6.192E-03 10.310 20.310 40.310
24 2.683E-04 6.460E-03 10.323 20.323 40.323
25 2.683E-04 6.728E-03 10.336 20.336 40.336
26 2.682E-04 6.996E-03 10.350 20.350 40.350
27 2.681E-04 7.264E-03 10.363 20.363 40.363
28 2.680E-04 7.533E-03 10.377 20.377 40.377
29 2.680E-04 7.800E-03 10.390 20.390 40.390
30 2.679E-04 8.068E-03 10.403 20.403 40.403
31 2.678E-04 8.336E-03 10.417 20.417 40.417
32 2.677E-04 8.604E-03 10.430 20.430 40.430
33 2.677E-04 8.872E-03 10.444 20.444 40.444
34 2.676E-04 9.139E-03 10.457 20.457 40.457
35 2.675E-04 9.407E-03 10.470 20.470 40.470
36 2.675E-04 9.674E-03 10.484 20.484 40.484
37 2.674E-04 9.942E-03 10.497 20.497 40.497
38 2.673E-04 1.021E-02 10510 20.510 40.510
39 2.672E-04 1.048E-02 10.524 20.524 40.524
40 2.672E-04 1.074E-02 10.537 20.537 40.537
41 2.671E-04 1.101E-02 10.551 20.551 40.551
42 2.670E-04 1.128E-02 10.564 20.564 40.564
43 2.670E-04 1.154E-02 10577 20.577 40.577
44 2.669E-04 1.181E-02 10.591 20.591 40.591
45 2.668E-04 1.208E-02 10.604 20.604 4.0604
46 2.667E-04 1.234E-02 10.617 20.617 40.617
47 2.667E-04 1.261E-02 10.631 20.631 40.631
48 2.666E-04 1.288E-02 10.644 20.644 40.644
49 2.665E-04 1.314E-02 10.657 20.657 40.657
50 2.665E-04 1.341E-02 10.671 20.671 40.671

R4 IAENES p = 270 x 10°
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