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A proposed method to determine in-situ shear modulus and its degradation for
granite residual soil and the suitability analysis
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(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The self-boring pressure meter tests (SBPT) and seismic dilatometer tests (SDMT) are conducted in the granite residual soil
to obtain the in-situ shear modulus and shear modulus degradation. The shear modulus decay by shear strain was measured by
resonant column tests(RCT), and the approximate in-situ shear modulus decay curves were deduced from the data of RCT and SDMT
to analyze the suitability of the proposed approach. The results show that complete in-situ shear modulus degradation curves can be
directly derived using‘Stokeo model’ from the combination of initial shear modulus Go measured by SDMT and G- y decay curve
measured by SBPT. By comparing the results of resonant column tests under different stress states, a deduction is found in laboratory
process of sampling, transporting and preparing of soil, causing unrecoverable damage in the soil. By comparing the results of the
forecasting method by RCT and SDMT, the initial stage of the G- y decay curves are found consistent with the proposed method.
However, the stiffness attenuation rates of the proposed method are lower. After a comprehensive comparison of the three methods,
the proposed approach proved to show a good suitability in the stiffness analysis of structural soil. The result provides an important
reference for the selection of engineering parameters in relative soil layers.
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1 8 = HETH, f£5%NahPmi st BAITN
A, RIS R TR AE TR EAESRBUR IR 451
S TIEARKAE N — RO R T AR RIRPIRES T AR TR )48 hs, A REE N

R 1 2018-03-23

HEH: EXREARREREETH (No.11672320).

This work was supported by the National Natural Science Foundation of China (11672320).

WEERN: 2R, B, 1992 4, WERFsAE, EAHERIR L MR R DR DS T AR S LAF . E-mail: arwhrsm@163.com
WWIEE: FLAHE, 5, 1967 R4, 14, AFA, MRS, TEENGRIR LK IR S 5 H B R HoR T TH B LAk .

E-mail: lwkong@whrsm.ac.cn



4430 = +

J 2018 4F

BI6 S sl e, emElg A scls =K RS
FESNRRARS, QRPN . =
WHRIFERIIESD . LR R PEAMA S RN
T35 SR AR o X PREN PR A 3 B N R Y 2
SCAEAIHERAPESZ 2] T AN FIREERIREM, XTS5+
AL R P, B, JEBRCMBE Rt 2
WSR2 8, AR, 18—
PSR RF IR AR PE L, T8 S AR A T AT
P IX A 2 . EREERIIX A B
3 AT o FL - T AR ) 40%LL Lo IRDNRFIR Y
WAL ZE R, ARG A A A T i R
ARSI, BRI Bk OB AR
TP IR, RECHL R kE, P
Aike S B T REE KA e 4, B RLIEAAE
KEREVI, RN L LBV B AN
SRATEAE B G FRIR A A R B o
FUEAERORE L S S A R A o 52 s (S R
Rl o, RAREALHAR T B e A A+ T
FEME TR AN FT SR BT 72 A 2

W EZ B i AR TREAF IR T N A 2
— TEFE/INARTE TR B B D) (AR A B
T35 KOV ) BRI, /N AR BY D &
Gmax fEA— N EEMNIESE, # ZH T LZEM
I )RR S R ST R TR 2 A VR I
TAErh, BAEZETREE . Jardine M0y, +
PRENNAE — i TR BY DI A y <1075~107° (A2
VL, AR N RAR A A NI, I
KN AR AR BRI B DI R ERRME (Gra) 1EA
FAE AN R L B E S ERbr TRET, +
RIASTALAT L /NN AR ROV, (BT DIRC R A
AT R I IR I G . ORI Bk T
T AR AT AGTRE , 0 R F B DA - B M AR ) 5%
R (G-y TEIANZR) HiR A T A2 A e
B, HHT, Ak G-y 38 £k 32 ZRGE = P ILIRAE
w8 (RCT) AT, HAzE PRIl FEEAE KRSk
HEALSER] 1 AR UEMEL, SR RCT JoikiEf T
HUREPR BN AN, AR TR DR 300 g e, R
AEILSE S R AR (AL R T PIRES, A RCT 3R
G-y I £k BE 5 B FLSE ) L EAFAE — S BRI
PR, I 1R B G-y T8 skl 4ok o3 Ay L4
PR P AR 1t B BB BT, AN
JEALIRIR A IRAT T RO RAR BT R Grax, 18
AR S A 5t RCT 3RA5 AT sk h 2
AN AL S8 45 2 1 BT D B TN R AL G-y FEI
2l 2k . i1, Sa’don SEMUIFI AR 8 NI

JEVE L R 3 A 72 5 0 APV 3 ARz
BUIIEWT FE - 1/ AZ M FE A5 Mayne 25020 H
MR S MR Al R 90 AN 55 I e 5
B [FIAZ T B B BY DA B R MO 2 AR BY B AR, I
LGN G-y IR, I8 ek AR A
FRRLREPUREL G-y FIRHILL: 250
M) FH M2 0 s 7 1R A 45 SRR A e X K -
WAL G-y LR 2 BEAT 055K Al . LA D5 9A
EHRRRAL G-y T, FHESEEA
w2k, fAE—ERMAIRE. HATEEM R
(VARSI ETE Oy R i AP RFSIN S SR EPS
SR

WRIE AT AR TE, AR G-y L wT R 700
AN BL BIZNRARR B (p <1075) Al E ZERERHY
Bt (y =107~102) o ARKKR I SERE 0 1 A J 0
R, R PR 57568 (SDMT) A1 E #5511k
W5 (SBPT) Xf 521 G-y i ith 2t A7 iRV
BT, FEah& = PRI RN TR INNE 1 25 5 b & B
P, JIRIEHIRBOGLSE . SRR G-y ZEph 2k
INFANGIRFE

2 WEITIEEER

2.1 RIEFHh

TF R JEALARIE (3 AL T R AR 1 5 i
HOER S B 0 — kb BT TR GRS S 4ifE: b
2 22°32125", LE: KL 113°53'35"), %t
R R, WREEREOR, i E e BBF
AN BUREHGE L D) JE (0~57 m);
HFARDIRRE (5.7~7.9m); B REFHGPtARZE
(7.9~9.3m); A LJZE (9.3~20.8m) Ll ALl
WIHER S (20.8 m LR, W56 e B R L2
TN G AT JEALRES, BRSBTS
KBNS O JEBEE 28 AT BURE, LR IR Ak
IR AR R IR 1 s . WERTE AL R E K
AR R Rk %, AR R, R K
T 2 mm [FFRLAT/N T 0.005 mm & &8, TRk
Rk & AR D . AR B MR R = g
i R B, HEE R A B A A A
R, #E 12~20 m TR EE VI B Y R
REEIKRIER] T 24.4%~26.7%.
22 RRITESER
221 AEIFERR S

R R I E S MKV Hd B =8 3 45K 5%
JEAX . AH AL G ) el g ah 55 A, ARG 55 R AX
ACREFE Sy, T HIG R FORE AL, AKEE B S



12 ¥ G

IRAE: W E AR L JRL G-y Tk i 2 2 WU ik 5 18 B R B 4431

®1 WYERKERR T EAY MR

Table 1 The basic physical properties of granite residual soil in Shenzhen
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Fig.1l Stress-deformation curves of SBPT
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Fig.3 The G-y decay curves of resonant column test
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Table 2 Parameters for calculating stiffness index
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Fig.4 Schematic of shear modulus inversion by test curves
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Fig.6 In-situ G-y decay curves at various depths
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Fig.8 In-situ G- » decay curves and its fitting curves
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Table 3 The characteristic parameters of curves

Gy / G c 7, 1103
15m 19m 15m 19m 15m 19m
RCT 962 109.3 0.89 0.86 0.303 0.361
il 1433 162.2 0.84 0.75 0.342 0.378
JRAr 143.3 162.2 0.55 051 0.784 0.838
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Fig.10 Normalized G-y curves of the three methods
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