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Experimental study of ageing effect on mechanical properties
of Nanyang undisturbed expansive soil

LI Xin-ming"?, KONG Ling-wei’>, GUO Ai-guo?
(1. School of Civil Engineering and Architecture, Zhongyuan University of Technology , Zhengzhou, Henan 450007, China;
2. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: The ageing effect of the triaxial undrained shear properties of Nanyang undisturbed expansive soil was studied. Firstly, the
undisturbed expansive soil sample was consolidated under the pre-consolidation stress with the conventional triaxial apparatus. The
triaxial undrained shear tests were conducted with different unloading ratios (R=0.00, 0.50, 0.75) and unloading time intervals (0, 1,
10, 20, 30 d), respectively. The microstructure features of soil sample was characterized by mercury injection test. Test results show
that the mechanical properties of Nanyang expansive soil are closely related to the unloading interval time and unloading amplitude.
Under the same axial strain, the deviatoric stress of the soil sample after the unloading process decreases, when the unloading interval
(R=0.5 and 0.75) increases. While the deviatoric stress without unloading process increases when R=0. The peak strain of the pore
water pressure decreases with the increase of unloading interval. The shear strength of the expansive soil increases linearly with the
increase of the intermittent time (logarithmic coordinates) for R=0. However, the strength decreases with the increase of the
unloading time interval for R=0.5 and 0.75. Furthermore, it declines fast at the first day (0-1 d) and then becomes slow until stable.
Besides, the greater the unloading amplitude is, the smaller the shear strength and modulus are, and the longer it takes to reach a
stable state for expansive soil. It is suggested that the slope excavation should be supported timely, and ¢, is recommended in the
slope stability analysis. The results of mercury test and absorption (discharge) show that the effect of the unloading interval on the
shear characteristics of the undisturbed expansive soil is affected by the coupling effect of microfracture development and
intergranular cementation.
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Fig.1 Undisturbed expansive soil

K 1 S HAE 45 1 718 160 kPa, 25 F& 21 4 #H [
G5 LRt AR g R 1 B s, 5835 B TE 160 kPa
BBl N REAT I 2, S5 5E s, o0l Ef 2 160,
80 40 kPa, FHXIRIFIEIRTEL R 435124 0.00. 0.50
F10.750 BRI T2 R b R E AT i AT
IKECHEACIRAS,  EEI 5 HEK B R T RIS, il
KPR EHEAK & MT&EH 04 1. 104 20,
30 d A [R]EN A ] B 8] )5 B AR 3EAT AN HEZK =l
BIUIAES . BIYIE e B AR R T R T,
FT Aok MIP i85 . i PLAE AR BT D]I3 A2 0.073 miy/
min 5Y Y] 2 4 A R AE 20%.

2 i ) g 1R JE 5 5B i [0 SN [) %) 2 K = = el
AHEK BTV 77 005K 2 Fios.

£2 BRRATR
Table 2 Test programs
WHEE o, BIYIRTHIE o A i) R ]
EFEL R
/ kPa /kPa /d
160 160 0.00 0. 1. 10. 20. 30
160 80 0.50 0. 1. 10. 20. 30
160 40 0.75 0. 1. 10. 20. 30

3 WA RS0

3.1 R [RIENART ) BRI B) X B K B A7 BLAR 6 2R

i) Al

XoF A [ 0 i R 55 SRR B2 TG - 3 AT ] 25 AN HE
IKBIYIRLS, R2MWRL SRR Rk, @i
I L5 R AT, RIUE i 5 75 K (RN - AR
IR A0 (VBN (] Ry LA BT 22 5 o A T S5
NI ARV S i U A

ME 2(a) ] LB, X T#47 E R =0.00 CRZ
DI fr i) IR R, B ) NAR O R i 2k 2
AT S, Tl A A ) AR (R R0, B 328 T R
KT RaE. BRI (EgED) M o d
HEINZ 30 d,  AHIF 1 AR B R . 328 TR K

IR FHAT GG WA B in . 177 R -5 [ 45 )
L1 S B = 7 = [ P i 1w = ) [ i o £
XK. X5 vaid'?. Bjerrum'®!. Yasuharu" &
Mitachil "5Y&& [ F 72 BB AR T o

Bl 2(b)FIE] 2(c)7 Bl N E 7 L R = 0.50 AR =
0.75 B R R ERE R - 56 R4k . T LG
e, TEG DT AN EI I B fe N - AR O R
LR A7) N AL TR, AR Ak 3A B R 0 R R
Iz 5RE D E K AR R, R=
0.50 A1 0.75 I, AH [F) 4 ) [ AZ I He s 2 (A B2 4
It 4 S8 ) BCENT B) RT3 AN TR /N o AL, BT DA
SUTPRI AT 2 DA P o T o 1 (1 38 K 2 /N 34 o

0 5 10 15 20
& 1%
(a) R=0.00

&, 1%
(b) R=0.50

0 .’; 1I0 1I5 2IO
&, /%
(c) R=0.75
B2 7[RI ) R TR K £ 77— B3R 56 2R 1 4%
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Fig.7 Conceptual graph of expansive soil strength evolution
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