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EFFECT OF INITIAL SHEAR ON THE DYNAMIC RESPONSE OF LEVEL GROUND

By Nozomu YOSHIDA

Synopses

Effect of the existence of the initial shear on the dynamic response of a level
ground is investigated. At first, conventional cyclic loading test to obtain strain depen-
dent nonlinear characteristic is shown to be not sufficient to describe the nonlinear be-
havior of the soil under an anisotropically consolidated state, therefore conventional
one dimensional analysis based on this test can not explain the actual behavior. Then
discussion is extended to the hysteresis rule of the constitutive model to explain the ex-
perimental fact, which shows that a hardening parameter should be a function with re-
spect to the distance between the current and unloaded stress points. A conventional
stress-strain model is proposed to follow this rule. Finally, case studies are made to ex-
amine the effect of the anisotropically consolidation (initial shear) on the dynamic re-
sponse of a level ground. It is shown that the behavior of the anisotropically consoli-
dated ground is quite similar to the one of the isotropically consolidated ground if the
ground were subjected to larger earthquakes at the past, whereas they are quite diffe-
rent at first earthquake. It is also shown that the behavior of the anisotropicaly consoli-
dated ground tend to be similar to the one of the isotropically consolidated ground
under repeated earthquakes with the same order. These results indicate that conven-
tional one dimensional analysis may be applicable in an old ground where big earth-
quakes may hit in the past, but not suitable to the new ground such as a {ill land.
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Fig. 1 Schematic figure showing the Single amplitude shear strain, y (%)

method to obtain strain depen-
dent shear modulus and damp-
ing characteristics of soil by
means of dynamic deformation
test.

Fig. 2 Nonlinear characteristics of
sand under isotropically and
anisotropically  consolidation.
(Modified from Yasuda et al”
(above) and Yamashita et al*
(below))
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Fig. 3 Example of stress-strain curves obtained by the dyamic deformation test. Undis-
turbed samples of Ishikari sand taken by tripple tube sampler are loaded under
the undrained condition in each stage.

7-FBDN L OAPDRTF — VI BT S BIERF I AW BRI T H D, SITH, EAT-VD
BHORETOFAE 0 £ LTWA, Fig. 3 LAk, 5H— U3 AERIE—HIIRH> TV 5,

IR ORERERE, BEFDL TV ABINERRROLE KL, P2 L bRFERSNIEHT
13, BREHEORD &V BERLELBRSEINTELT, ST THEILEFERLTNS, ZOZ
LAEETIUE, SAERRE L RAEERE CIEIREAT L Th s LW ) KB, LOHEL, RAE
BREECII I ABTATIND 5 TV B 720 5 EAS) BRI/ S W T Th 5 & ) BRI L ZERZIIRD X
SIEZNITRERCHECEL I LR D, 1B, SHHEEMLT 2720, DFTRIF v T4 7D
YA LY YL —DHBIELT, —EERECEN L 2R RN 2 A 2V BICRER BREE
BaRd L3 A, )

Fig. 5 (KPR L LA, T4bbEME AN T C—EhiRg o OB £ 21 5 RA0IE)
PEELIEH — O F AR R HRBNCE LS DT, D1, 7, 0 RFNTREAMIES, YARUTAS
LOBEIEHEEL, 00 03 TP X UKEFAOEIEIITH b, Fig. 5 (a)(b) IR L7z, SHERRE
PRI E ST BB ETDEN L 0, = 0, T=0ThD, BHREZETE-NORIATH S, 7
A AMTETIVER L CWRWOT, SABIGH %S 7358 0N — O RBROIL L B4 ) Bl
HIECH 5, Fig. 5(a)e) TRENCR L0, KPHEICERT 2IEIREL RS HAOT, WHIET
EEL Y LIRIE o, O %174 % T 5, L7oA%> T, Fig. 5(a) CEEHE L MOWEYS, SHEHRED
SR LB 2 2720 — VOROBLHETH 5o 7, ZOMOBREMBRIIEAIZBELEHRE 25,

Skiz, BAEBRED ST 2 1507 Fig. 5 (o(d) T3, HHHTOT— VORISR0 + ) /2, *
FEhi oy — 00) /2 TH Y, THIGAMOELEDT,: D, EHEEDRELRLZYE TRV, LIS T, &
DIRFED S ABTIEN 2 2T UE, 5 BRI (@) 1R L1, BRI L AR o Tna,
Fhbb, WICHREOREE U 0k EOEH— T ARG BRIR LR IEREHRED D
B ST DI, Bt BEL S (hoTWh, E2A, BIFISEI S L, BARIkHIGHE
WL 7 D, AECBREEORIE L D k&, Ldto T, MR & 2 2 CR IR IE

_4_



HH KRB BEOMRIEE IS 2 M AROR 27

0.06 T T
Torsional shear test
(Fine sand)
004 :
2 -/
g A//
é" 0.02
NN/ 74
g /
= 0.00
g ; /
& / / ARISGropic
0.02-%/ consolidation
/4 G,,=0.53kgflcrn’
61,,=0.27kgf/cm’
004— “ e (@
0.00 0.02 0.04 0.06
Shear strain (%) Fig. 5 Schematic figure showing the
) ) A i behavior of soil subjected to
Fig. 4 Stress-strain relationship of constant amplitude shear stress
Toyoura sand under anisotropi- under isotropically and anisot-
cally consolidation. Hysteresis ropically consolidation.

loops of several stages that are
used to compute nonlinear
characteristics are shown in
the figure.
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Fig. 6 Schematic figure showing the behavior of soil sobjected to the cyclic shear stress
with constant amplitude. (a) stress path after anisotropic consolidation ; (b) (c) (d)
stress strain curves under isotropic consolidation, and anisotropic consolidations
(Type-1 and Type-2)
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Fig. 9 stress-strain relationships under the small earthquake.
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Fig. 11 Stress-strain relationship under the repeated earthquake.
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