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Influences of end — effect on stress of soil specimens in hollow cylinder test

GUO Wan - 1i"*, XI Huan’, SONG Qiu - lu'
(1. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Hohai University, Jiangsu
Nanjing 210098, China; 2. Geotechnical Research Institute, Hohai University, Jiangsu Nanjing 210098, China;

3. Department of Architectural Engineering of Nanjing Engineering Vocational college, Jiangsu Nanjing 211135, China)
Abstract: ABAQUS is used to simulate 6 different hollow specimens with different wall thickness and
height, six stress components and three principal stress in a cylindrical coordinate system were
summed up, and the end effect of stress distribution of properties were analyzed. Results showed that,
the intermediate principal stress g2 and radial stress or within each of the height of about 10% at the
ends, circumferential stress 7z0, axial stressol and g3 of about 20% at each end are under the influ-
ence of end effect. There are errors between real stresses of the sample end and middle, the decrease
extent of gr and o0 are about 20% , 30% , respectively, and the errors of oz and 7z0 are positively
correlated with the thickness of the specimen. In order to reduce the effect of end — effects, the ratio
of height to width is recommended to be 2.5, the ratio of inner to outer diameter is 0. 8.
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Tab. 1 The size and load combinations of samples

Y ry/m r./m h/m m n
1 0.5 0.45 2.5 2.5 0.9
2 0.5 0.4 2.5 2.5 0.8
3 0.5 0.3 2.5 2.5 0.6
4 0.5 0 2.5 2.5 0
5
6

i i
T T A T
T L L

(a) Z4EM 1%
FEIL k2 =4 4 AL T
Fig.1 3-D mesh and cross—sectional of sample 2
FAXBHE E - v B ST A7 FRITRY
JIa S R Ak B AR R B AR 4 Sk
[ 11 DX b AT B =l 11 45 Hl K 39 156 0 7
m* 2,

(b) HeA I

R2BPBE-vBH

Tab. 2 Parameters of Duncan E - v model

K n R, C/kPa  ¢,/° G D F  Kur

47.3 0.8 0.73 13.5 25.1 0.2 3.3 0.05 100
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Tab. 3 Parameters of influence of end — effect

ALY EP5
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GRS 1 2 3 4 5 6
N7 o,
EEWRE/% 9.5 10.2 10.4 12.1 9.5 9.8
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Fig.4 Distribution of shear stress in linear
elastic model
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Fig. 5 Distribution of primary stress in linear
elastic model
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