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In situ G-y decay curves in expansive soils and analysis of its characteristics
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Sciences, Wuhan, Hubei 430071, China; 2. School of Civil Engineering, Wuhan University, Wuhan, Hubei 430072, China)

Abstract: In order to evaluate the stiffness decay characteristics of expansive soil with in situ stress state under
small strain, in situ seismic dilatometer test and resonant column test are carried out to analyze the influence of
stress history, stress state, and disturbance on modulus decay rule of expansive soil. Results show that both stress
state and stress history signally affect shear modulus of expansive soil, specifically performing in shear modulus
increases with the increment of the confining pressure under the same stress path, and modulus decays faster with
the development of shear strain; the shear modulus of soils going through loading-unloading path is greater than
that of soils only passing loading path, while the G-y decay curve of former is nearly the same as that of soils
follow loading-unloading-reloading path. Besides, in situ shear modulus is greater than that of the same stress
history from resonant column tests, which indicates that disturbance caused by sampling, unloading, transportation
and sample preparation contributes to irreversible damage, so that in situ characteristics cannot be presented by
loading and unloading path indoor. In situ G-y decay curves derived perform an evident difference in the middle
strain range with different reference strains, which shows shear modulus decays faster with smaller reference
strain; it indicates that rationally selecting a reference curve and shear modulus of small strain are the key to
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getting a right in situ G-y decay curves. The study provides fundamental basis and technical support for seismic

analysis and settlement analysis for the similar site.

Key words: soil mechanics; expansive soil; seismic dilatometer test; resonant column test; G-y decay curve
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Fig.1 Core samples of in-situ test site in Nanyang

P CHL T K H 8%
3.2 T EYitiEts

FRAE (8% T TRIGHIFRY X AT EUAS 8 TR
FE P JEOIR ERE AT Pt R AR iR G AT XRD A7 A
5, HIEARN B T ARAR B PRy R 1, 2 Fiw .
MR 43 B iR B 5 AT, BRI AK T3k & A
w1, /NT0.005 mm kL A5 44.8%, /T 0.002 mm
BB 5 31.4%; [N, HEET Y& EEIE 52%,
H UASE SR K T ek A RS A 3, R IR
A ERF KA1 | B R B (B MR AR A 29.2%)
FREZIK M (K 20 62%) .
33 irEHIEISEES

Bl 2 AEARIEIK - R4t 28, i Cassagrande
Ji 0 E AR S AR 45 1 ) p, = 160 kPa, il 4 i
FAEIZIE ST p, 40 80 kPa, MK+ BA—E 1
R 45

4 FBEBKL G-y TR NZRFHIE

4.1 ER G-yRAMIZLSHE

EW G-y 2 LR A 58 (resonant
column test, LA FfiifR RCT)4F2], k50 LA AREIK
[0 = £ Rl w7/ IR TRR VAR Y o SO 51 A A D]
SEOE R R, K B R ] g6
N 5 S I D 2 R AR o R, AR
7053 2% FE S WA ] 45 1R 3 A4 BT EAE R Rk py JEDIR
T RE BT I e F AR R AE RS M AR, TR SCAE I
FEhb 1M B 97 SR SR G-y T i AL (R

M. 2 e B AR 7 R Lk 3, FHidh 160 £ 80
kPa 4 B AR FER p, Al p, » 4 FRINE 7 X,

RCT80 - Unloading( /1 #& - # # ) Al RCT80 -
Reloading(n#k - #1%k - Fn#k) &Ko 2K L nl 5e i
SRR s, HATZ R KA E T p (A, MATEk

4T py{H; RCT80 - Loading F/n A% EILR )
Pise, BEEMEEIE p,E; RCT160 NHEHLE p,

THINIE A, RN, 5 dR A 80 kPa 1)
RIS HHEATRI LG, WA [F) B A PIRES T A W 4
R

AT X4 T Hardin-Drnevich 77725 Stokoe
TG RBIN G-yt zen) sz FE, B 34T
RCT80 - Loading 1 RCT80 - Unloading #3645
KIEAN I G Hi 2. B 3 thafBLE . 2 N7
UG It 2 AR — 2k, Bk, ASCiEHA
f&1 %11 Hardin-Drnevich 75 T84T 234 -

x4 Gl T RREVIEE G, MSH TN A
v, WTLLEH, AP G R
=, WARFE L 4R/ 80 kPa i, IN#FREN G, (73.78
MPa) Lt in#k - #1# 11 G, (84.32 MPa)/) T 10.54
MPa; T1fi p, AHFEIE, G, FIZEEMEDNTIRZ,
RCT80 - Unloading #1 RCT80 - Reloading [a]f1 G,
X% 7T 1.81 MPa, ‘Bfi15 RCT160 [f] G, I K Z1H
(5.60 MPa) &3 5 RCT80 - Loading 1 G, & K Z1H
(10.54 MPa)ff] 53.1%. iZi5 45 R EIIE T - AARxd
JI03 ez, AN AT 2R S A ] 45 T ) % R
BYYIRL R 52 o

Kl 4 AR B s (B8 )R AS) T B BHIEZ K
T G-y R F M. HEIFTLAE H: (1) MHER
SR, RAETZEEER, G oBOR, RIEdRREE N
160 kPa L&) G-y HIZeAr T34 £ 4 80 kPa +-
I G-y itk BJ7; (2) WRBE AR, B3R
I, LR G-yt AE, 5450 - #E0n
- - BB REN G-y ikAaL, RE i
WL FEN G-y M Bk p fl, BDy AR, 3L
G B /N TNk - Bk (B # - E gk - Fnak) ik
1 G {t; (3) &in#g - #Eid R nEL - #Ek - 1
R Ak, MU G, [EHERK, H G-yl

R1 B B b

Table 1 Physical property indices of Nanyang expansive soil

EIKE EEy/ WG A EREE)Ai1S FHRR FAVE SR TR 4 /%
—3 L G 2 ¥ 0
@l%  (kN-m®) S 1% # Oy 1% @ % HLI% s 0050005 00050002  <0.002
24.7 19.8 271 95.3 62 26.2 29.2 55 497 134 314




FE36HE B X

Pl WK L EAL G- g it 48 SRR 2 AT 5

®2 FMHBK LT YR

Table 2 Mineral compositions of Nanyang expansive soil %
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