A BT ABERIXE

oA T &

288 H2CHE - 20084 3H

pp. 83~94

SSIMT SIS 012

7T-u-ﬁ

st O ElX|etel Haksl HIt

Liquefaction Evaluation of Reclaimed Sites using an Effective Stress Analysis
and an Equivalent Linear Analysis
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Park, Sung-Sik

Abstract

In this study an effective stress analysis was performed to evaluate liquefaction potential and ground settlement for reclaimed
sites. The effective stress model can smulate the stiffness degradation due to excess pore pressure and resulting ground defor-
mation. It is applicable to a wide range of strain. An equivaent linear analysis suitable for low strain levels was a so carried out
to compare the effective stress analysis. Shear stress ratio calculated from an equivalent linear analysis was used to determine
SPT blow count to prevent liquefaction. Depending on the magnitude of potential earthquake and fine contents, the SPT blow
count was converted into an equivalent cone tip resistance. It was compared with the measured cone tip resistance. The mea
sured elastic shear wave velocity and cone tip resistance from two reclaimed sites in Incheon were used to perform lique-
faction analyses. Two liquefaction evaluation methods showed similar liquefaction potential which was evauated continuously.
The predicted excess pore pressure ratio of upper 20 m was between 40% and 70%. The calculated post-shaking settlement
caused by excess pore pressure dissipation was less than 10 cm.

Keywords : effective stress analysis, liquefaction, settlement, excess pore pressure, equivalent linear analysis
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. - (N1)eo (every meter) or Hydraulic Conductivity
Layer Depth(m) Soil Classification Modd Parameters (M/se0)
1 o-11 Sand & Gravel UBCSAND 16,16,10.16,10,10,10,10, 1x10°
10,16,19
11~18 Silty sand UBCSAND 18,18,15,17,13,11,11 1x10°
18~26 Sand UBCSAND 10,10,10,25,25,25,25,25 5x10*
. ) $=30°, G=1x10° kPa, 7
4 26~31 Clayey st Mohr-Coulomb B=3x10° kPa 1x10
31~36 Silt UBCSAND 25,25,25,25,25 1x10°®
36~41 Silty sand UBCSAND 25,25,25,25,25 1x10°
41~50 Sand & Gravel UBCSAND 30,30,30,30,30,30,30,30,30 1x10°2
(b) 1CO4%-A]
. N (N1)eo (every meter) or Hydraulic Conductivity
Layer Depth(m) Soil Classification Model Parameters (M/se0)
18,18,18,14,10,10,10,18,16, 5
1 0~17 Sand & Gravel UBCSAND 10.10,1817.1313.9,9 1x10
2 17~-24 Sand UBCSAND 9,9,9,17,16,25,25 5x104
_ . ) $=30°, G=1x10° kPa, 7
3 24~29 Silty clay Mohr-Coulomb B=3x10° kPa 1x10
4 29~35 Silty sand UBCSAND 25,25,25,25,25,25 1x10°
5 . ) $=30°, G=1x10° kPa, 4
5 35~45 Clay & Silty clay Mohr-Coulomb B=3x10° kPa 1x10
6 45~50 Sand & Gravel UBCSAND 30,30,30,30,30 1x10°2
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. S L 3 Modulus Reduction and
Layer Depth(m) Soil Classification Unit weight (KN/m®) Damping curves in Proshake
1 o~-11 Sand & Gravel 204 Gravel(Seed et al.)
2 11~18 Silty sand 189 Sand(Seed & Idriss-average)
3 18~26 Sand 189 Sand(Seed & Idriss-average)
4 26~31 Clayey silt 18.1 Clay-lower bound(Sun et a.)
5 31~36 Silt 181 Clay-lower bound(Sun et &.)
6 36~40 Silty sand 189 Sand(Seed & Idriss-average)
7 40~50 Sand & Gravel 212 Gravel(Seed et al.)
8 50~ Soft Rock 22 Rock(Idriss)
I 5. QI OHREX| ICO40]l Chst X&' ElelSE, MtehdAls W ZAH| Xj=
. g ) . 3 Modulus Reduction and
Layer Depth(m) Soil Classification Unit weight (KN/m®) Damping curves in Proshake
1 0~17 Sand & Gravel 204 Gravel(Seed et al.)
2 17~24 Sand 189 Sand(Seed & Idriss-average)
3 24~29 Silty clay 18.1 Clay-PI=20-40(Sun et d.)
4 29~35 Silty sand 189 Sand(Seed & Idriss-average)
5 35~44 Clay & Silty clay 18.1 Clay-PI=20-40(Sun et a.)
6 44~50 Sand & Gravel 212 Gravel(Seed et al.)
7 50~ Soft Rock 22 Rock(ldriss)
Qc (MPa) Q. (MPa)
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