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Analysis and Evaluation of the Liquefaction on Layered Soil
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ABSTRACT

Liquefaction potential on the specific site of nuclear power plant is analyzed and reviewed. The layered site for
this study consists of silt and sand. Based on the limited available soil data, maximum shear strength at critical
locations using Seed & Idriss method and computer program SHAKE is calculated, and liquefaction potential is
reviewed. Seismic input motion used for the assessment of liquefaction is the artificial time history compatible
with the US NRC Regulatory Guide1.60. Assessment results of the liquefaction are validated by analyzing to the
other typical soil foundations which can show the effects of foundation depth and soil data.
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7w | =5 | SEm LN guus 2 @4% | sampleno
S 2ty +1.9~-2.6 9~29 19 Loose ~ Medium S1
HAS | H4EZHE 2.6~-4.6 12 12 Stiff S3
A3 22 -4.6~-159 19~50 | 28 Medium ~ Very dense S4
§4% | HEAYE | -159~-186 22 22 Very stiff S10
B D) -186~-226 |39-44| 41 Dense S11
HAZ | A=A 226~-308 | 10-32| 20 Stiff ~ Hard S13
HA45 | /A -30.8~-356 |20-50| 32 Medium ~ Very dense S17
H8% | HdEAFE | -35.6~-37.1 17 17 Very stiff $20
g§4% | za/ag 37.1~-455 | 14~48 | 30 Medium ~ Dense s21
3l kA= -45.5 ~-48.0 26~28 | 27 Dense
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¥ 4. Seed &} Idriss o We] o3 RAE HUASSY
EL.(m) D, (%) vh C, (2"7‘3) T,
0.0 40 3.42 0.54 0.23 0.340
50 3.42 0.565 0.23 0.444
60 3.42 0.61 023 0.576
46 60 8.02 0.61 026 1.526
70 8.02 0.66 0.26 1927
80 8.02 0.7 0.26 2335
10.0 60 13.42 0.61 0.26 2.554
70 13.42 0.66 0.26 3.224
80 13.42 0.7 0.26 3.908
18.6 50 22.02 0.565 0.22 2737
60 22.02 0.61 022 3.546
70 2.02 0.66 022 4.476
37.1 60 40.52 0.61 0.235 6.970
70 40.52 0.66 0.235 8.799
80 40.52 0.7 0235 10.665
X 5. Seed &} Idriss 9] el 23 A=y gL
EL. |DEPTH|SAMPLE| Dy | [ o, Yo | Yea a
(m) | (m) NO. | (mm) (273] (t/m?) | (t/m?) Th O [T) Co | T
00 | 19 Sl 021 | 023 | 18 | 20 | 342 | 342 | 02 | 098 | 0436
46 | 65 s4 046 | 026 | 18 | 20 | 1262 ] 802 | 02 | 095 | 1.559
100 | 119 sS4 046 | 026 | 1.8 | 20 | 23.42 | 1342 | 02 | 086 | 2618
186 | 205 | sSI1 | 013 | 022 | 18 | 20 | 4062 | 2202 | 02 | 063 | 3327
37.1 | 390 | S21 | 021 | 0235 | 18 | 20 | 7762 | 4052 | 02 | 050 | 5.045
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Tov Factor of Safety
EL(m) | D,(%) [ Seed/ | SHAKE | SHAKE T Seed/ | SHAKE | SHAKE
Idriss (EW) (NS) Idriss (EW) (NS)
0.0 40 0.436 0.426 0.333 0.340 0.780 0.797 1.020
50 0.436 0.426 0.333 0.444 1.020 1.043 1.334
60 0.436 0.426 0.333 0.576 1.322 1.351 1.728
-4.6 60 1.559 1.408 1.163 1.526 0.979 1.084 1.312
70 1.559 1.408 1.163 1.927 1.236 1.369 1.656
30 1.559 1.408 1.163 2.335 1.498 1.659 2.007
-10.0 60 2618 2.509 2.274 2.554 0.975 1.018 1.123
70 2618 2.509 2274 3.224 1.231 1.285 1.418
80 2.618 2.509 2274 3.908 1.493 1.557 1.719
-18.6 70 3.327 3.428 3.725 4.476 1.346 1.306 1.202
-37.1 60 5.045 5.340 4832 6.970 1.382 1.305 1.442
70 5.045 5.340 4.832 8.799 1.744 1.648 1.821
80 5.045 5.340 4832 | 10665 | 2.114 1.997 2207
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T 2 ES (;J;;T%)) E—EN z]xg& AUz ¥ 473X | Sample No.
gs | Ze/Ad +1.9 ~-48.0 9~29 | 19 Loose ~ Medium S1
E X5 qE +1.9 ~ -48.0 22 22 Very  Stiff S10
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