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Evaluation of Residual Deformation for Countermeasures against Ground Liquefaction

During and Post Earthquake
Koji Ito Joji Ejiri
Abstract

This paper describes the subloading surface model, which determines the seismic performance of soil based
on the effective stress method and a cyclic elastoplastic constitutive model. The model focuses on residual
deformation caused by settlement and sliding as an index of countermeasures against ground liquefaction
during and after an earthquake. The material constants of the subloading surface model can be consistently
determined based on the cyclic plasticity characteristics of clay, sand and intermediate soil. In this study, the
residual deformation characteristics of ground subjected to countermeasures such as soil desaturation by air
injection were derived and the requirements for countermeasures were considered. The subloading surface
model was used to evaluate the effectiveness of countermeasure to prevent road deformations from ground
liquefaction, namely Tough-Road.

R E:3

HAR DWIRALKE IR, EAREY OB TIL, HERR72T TR MR O ZSR GRBILT, BREERSE)
ZHEL, HARDREHMET 2L ERH D, £ 2T, Lok LML S ISR TS 2 HEMERERE L
T FAMEE T /L& R O ARSI 7 0 75 MARAAT, £ FTRAMEET V2R, WE
TR XOF R OB LBIE~EHRT2ICH0, MEHEROBE TiEz R Lz, WIS, ZRIEAREmb
TIEOWRAER R, WRACHAE EOBERASRET LR (5 70— R®) OGRS 2170, ARaF kiR
XERDKSL T D 72 D O RAM-CHIRR I L OHERR OFRBIL TRk, ¥ 7 v — FOMRR I L OHER O 2K
IR R LT,

1. [XC&®IC
LN H 7r— FOBRB LR E R LT,
WAL DS PR S 30 2 MR TlE, W& OREEE & fefR 3

LI, P Rar s v g 840 (SCP) 1o 2. TEE@EETIL

AEIIRALTE RN KL D T 6D DSARCTRRE VL TR, 72

I B E IR TIEORBIRAWEE, BFEEABLED
[EfE TIEIC £ 0 IR A 2 B LT DRI LR R 23 T o
N2ZENZN, —FHT, RILHE EOR% T,
WARIED R EEZHRT D H DOOEBEERIICEHH L= A4
TEAZANRLVA T Y » RIZ L EBGIL T 28032
XS 22 IR R b DD - 2,

D XD I REIEY OFBSREMERE & X 0 D> %D D MR
K GERILT, HRBHEASE) 23R 25 BV TR
KRR OFIECTH HHER HEBATOBRMBNLRT
KF) do L OHER (MEBAK TR, A mEIMEAKE
DOEBEGETR) OERTRNEETH 5,

AT, OB UM A2 A BRI KRBT X 2 i
MG Td D TR T T /L% M 28R T3 58 A 5
BIZhHi=n, ¥tEL, 8B X O oM EESRD
EFEE R LT,

WIZ, ZEKEARERL THEIC X 2RIk Y56 &
ONEARAL 1 E O BEASIRBA k%3 T4 7 m— R®) 9
BAL T, BYEINECHE S HRZIR 25 E L, A fafn

Hashiguchi, K. et al.iZ, #:K L AHHIIRT 24 B O
B UMl LT, TARmR L ORISR L o
BICHS L LoBrERERAEIRE LY . Fig 1icp
—aqthi (p : FEERIES, o #WEST) IZBITFLT
BT T VOIEMBERE & TAMEORREZ R, =
ZC, TAfmE, MEPLsIicL T, BUSHE o %
Wo CIEHBERE & AR A A L, EBRKRILR (E#
FRARTIC R 2 TRAMEOKRE SO) ZHWTEBS
N5, FEMIESCES) 2SI,

RO FAMETT VT, MBEHLEFRCEE &
L, YOS A0 2 HET 5 EFRERER O ERIT
i, () R k0 BREEHERZAEOT R T2 BB LY,

RzUHé” , &P =D"

UZ_EQE?EFWmR’ " =D |ae

Z T, DPIZEMOFREES, DPUTEMIRIE O R

(1



RMALEATHIFEAIT . No.78  MIFRRFIS S UMM 1% D HRIR AL ok B Ml D ZE RFFAT

-q _ERFRR A R
f(p.x) = RF(H) L
i i > =
(1 = - _ .
- - JEA
g ’:"—’V"’ -
- ’/s -
(3
LN FRELh L
< S tan (7 i3 } . /
Sl N R i p
\k“ - 1 1=
[l LR A i ik

Fig. 1 p— q B3 % ERMRE & F AN
(Hashiguchi, K. et al.” |Z/1%)
Schematic of Subloading Surface Model in p—q Plane
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Fig. 15 MURROKREBEY (ZAEFR : 10£5)
Residual Deformation of Liquefiable Ground (During Earthquake, Displacement Magnification : 10.0)
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Fig. 16 HUE®R DKL (ENEE : 2f5)
Residual Deformation of Liquefiable Ground (Post Earthquake, Displacement Magnification : 2.0)
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