538 B 12 W R | 2 Vol.38 No.12
2017 412 H Rock and Soil Mechanics Dec. 2017

DOI: 10.16285/j.rsm.2017.12.007

ATIAMARRILE X ERFEGT
Zh IR E RBFHEN R

g, TR, £ 3%, TRESX

R TR B TRUIFU, 197 Ml 210009)

W OE: BN R AID A SR R T AR T O BY R AR HET 100% ) N -N AR SCRRFE, 00T T 48508 R 4h
BN g HOAE DN o0t e R NS WA S R AR T4 A T N - WA O 2R I 2R K s m e, BRSNS 2 IR IR ER n gk 41
RERA RN I B B BRI ) E AR B 1 B DA B A ) A BBV T I SRR . g5 R AR R WIUAFRBY
IS 3 R EA IAR ALK R s VR A RO A8 A I R AR T A6 AT I — 1A% 56 3R 2 254 28508 i BB R B K A B ) B9 DS
et RN BB YAR AE ) RS AN I S, T X S 1 SEV R B (1 B IS K/ ISR S A UE (1 R MR AR Ko B A A B R s
EA MR, RN AIRD WA AN SRR AR T A Y. ) — I AR DG 2R 1 2 52 i) SN B B DI ASE S 405 W Sl R ka4, [
I I DY DA R o 5 S B N 28 1) ekl 5 A b o AR B WTAABY N ) (RIS K, M B BY DI R B 5 S0 R A8k v 2
ORI FN, EETIRIG SR, AT R R A AT A S KA TE A TR N - AR e B I AEAS R
BBy DR ik b B ) 8N BBV T A DG I 2 ek R A0S S S e T

X OB MR AR RTE: B UIRTE ks PR IR WIAEY N ) E

hEHS: TU452 SCERIHGIEG: A XEHRS: 1000—7598 (2017) 12—3445—09

Shear moduli reduction of saturated Nanjing sand under large deformation
induced by liquefaction

ZHUANG Hai-yang, HU Zhong-hua, WANG Rui, CHEN Guo-xing
(Institute of Geotechnical Engineering, Nanjing Tech University, Nanjing, Jiangsu 210009, China)

Abstract: To study the post-liquefaction stress-strain relationship of saturated Nanjing sand, shear moduli reduction in the
liquefaction state, the dilation state and the unloading state were investigated under different loading conditions. As results, the
effective confining pressure, the initial shear loading, and the amplitude of cyclic loading have less effect on shear moduli reduction
of saturated Nanjing sand in the liquefaction state and the dilation state. However, these factors have great effect on shear moduli
reduction of saturated Nanjing sand in the unloading state. As the effective confining pressure and the cyclic loading amplitude
increasing, the post-liquefaction shear moduli of saturated Nanjing sand in unloading stage are all stronger and the shear moduli
soften faster under the subsequent cyclic loadings. Meanwhile, as the initial shear stress increasing, the post-liquefaction shear moduli
of saturated Nanjing sand are also stronger, but it softens slower under the subsequent cyclic loadings. Based on the test results, the
decay function of the shear moduli of saturated Nanjing sand in different loading stages are also given.
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Fig.1 The GDS torsional shear apparatus and
loading modes
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Fig.2 The grain shape of Nanjing sand under the
microscope
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Fig.3 Grain-size distribution curve of Nanjing sand
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Table 1 Loading methods for the tests
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PR P, /kPa CSR = ’v'/ , SSR = f/ , r,.. /kPa r /kPa LIRS
Do Do

1 80 03125 0.00 25.00 -25.00 RYAEII Ik
2 100 0.2500 0.00 25.00 -25.00 RYAEII Ik
3 120 0.208 0 0.00 25.00 -25.00 RYAEII Ik
4 150 0.1670 0.00 25.00 -25.00 RYAEII Ik
5 100 0.1670 0.00 16.67 -16.67 RYAEII Ik
6 200 0.1670 0.00 33.34 -33.34 RYAEII Ik
7 250 0.1670 0.00 41.68 -41.68 RYAEII Ik
8 100 0.1400 0.00 14.00 -14.00 RYAEII Ik
9 100 0.1800 0.00 18.00 -18.00 RYAEII Ik
10 100 0.3000 0.00 30.00 -30.00 RYAEII Ik
11 100 0.1800 0.30 21.00 -15.00 RYAEII Ik
12 100 0.1800 0.60 24.00 -12.00 RYAEII Ik
13 100 0.1800 0.14 32.00 -4.00 RYAEII Ik
14 100 0.1800 0.18 36.00 0.00 YR 7
15 100 0.1800 0.22 40.00 4.00 B 7
16 100 0.1800 0.27 45.00 9.00 ) fin 7
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Fig.6 Post-liquefaction shear moduli and shear strains of saturated sand in different loading stages
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Fig.7 Shear moduli decay curves of saturated Nanjing
sand under different loading amplitudes
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Fig.9 Shear moduli decay curves of saturated Nanjing
sand under different initial shear stress
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