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Abstract: The evolution of the mean and standard deviations of the maximum shear strains for wet soil specimens in uniaxial
compression and the size of the shear localization region are studied. To explore the occurrence and development of shear bands,
some monitored lines are arranged in the specimens according to the positions of apparent shear bands at higher longitudinal
strains. The maximum shear strains at these lines are obtained using a bicubic spline interpolation function with good
smoothness from the results based on the digital image correlation method. It is found that the distribution of the maximum
shear strains along shear bands transits from several peaks with lower values to a few main peaks with higher values with the
increase of the longitudinal strain. These main peaks originate from the positions where the maximum shear strains increase
rapidly and from those with local higher or lower values. Generally, the mean and standard deviations of the maximum shear
strains at monitored lines are convex upwards with the increase of the longitudinal strain. However, at lower longitudinal strains,
the two statistical quantities are linear. The mean of the maximum shear strain corresponding to the end of the linear stage of
statistical quantities is regarded as the occurrence of shear bands. The size of the shear localization region increases with the

increase of the longitudinal strain. For the same size of the
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the specimens with higher water contents is larger than that with lower water contents, which is related to its longer stage of

plastic deformation.
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Table 1 Basic information for three sandy soil specimens
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19 13.6 269 5 9.0x5.0%3.8 2.09
"4 172 235 8 9.1x5.0x3.8 1.99

3.2 [EHixAA

2~4 4 TR0, *19 K24 HRE 6 AN
200 B KBS R y o I AR, 6 ANETZIFTRT
A N A o N I P 3 e Sl o = S N o Wl O
T2 5 M S

5~7 S T10, F19 K24 ke h—a]
&by . WA AR . B 8~10 74 T 3
AN g oy RIEE u AR E o AR

R, B 11 Sl T 3 ARy, R T
HY B A 2 A 0 DX o RS DX ) 20 B R A R
12 457 3 ANEFREN T o, - AN &,
%

50 100 150
(a) &,-0.01

50 100 150
(b) €,-0.03

50 100 150
(¢) &,=0.07

50100 150
@ &,-0.15

50 100 150
(&) &,-0.16

50 100 150
(D &,=0.17

2 "10 THAFENERE ¢, HHRASVINE 7, HHAE
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Fig. 4 Distribution of maximum shear strains ( y,,, ) for different

longitudinal strains ( &, ) of soil specimen No. 24
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Fig. 5 Evolution of maximum shear strains ( y,,. ) at monitored
lines during development of two shear bands of soil
specimen No. 10
3.3 BRARBYVINEy,, HREVNI-RMIEMLZ
3ANERER o, - g, HZ (B 12) RE&E P 7
BirBe: AL PRI BRI REALRY Be . FEJG—BrBCh, B
TIVUNEIRS 7R BT 19 TR o, - e, BhZRRBE,
RGHA KRR 24 TR 0, - ¢, 2,
REHG KR REA K.
T, 10 ERENB, By, (K5 R AR
A OFELIAZNERT By e FIRHE X 2T RORER

ok, s ARy FHEAKR (B2 (a)); @FF
BB B, 7 AT R IR, Bl &, O30, BTD)
I RBR A B RERTE Bl (B 2 (b)Y ~ (D), F§1)
WAHAREREY, BN A AR G, s
IR ZE AR W e, BARKS 2N KAy, AHZEA
Ky BN &, BURIAXA I ZEAT T g e AEH T o

£a=0.16

0 70 140 210 280 350
ABERSHRR

6 "19 1# 1 FEYIHELRISIERNL £y, BETHE
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Fig. 13 Close-up stress-strain curves of three soil specimens and occurrence of shear bands
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