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CT-TRIAXIAL TEST FOR COLLAPSABILITY OF UNDISTURBED
Q3 LOESS

LI Jiagui, CHEN Zhenghan, HUANG Xuefeng
(Department of Architecture and Civil Engineering, Logistical Engineering University of PLA, Chongging 401311, China)

Abstract: The collapsability test for undisturbed Q3 loess under suction control is studied with stress controlled
triaxial apparatus. 15 CT-triaxial tests are performed, including double-triaxial unloading confining pressure tests
and isotropic compression tests. During the tests, computerized tomography(CT) is employed. Using the CT data,
the effect of the Qs loess’s structure is analyzed. The results show that, for the double triaxial collapsible tests,
collapsible deformation increases with net confining pressure increasing, including the volumetric strain, axial
strain and deviator strain. For the isotropic compression collapse tests, the relationship between water content and
the CT data is linear before the specimen is saturated. The CT data increasing velocity will slow down with high
enough saturation. For the isotropic compression collapse tests, if the specimen has the same suction, the high net
confining pressure versus big volumetric strain, and the value of the structural evolution have the same rule, too.
Key words: soil mechanics; unsaturated Qzloess; collapsability; CT-triaxial test; structure
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Table 1 Original condition of samples

. [i] & 5 y N
i o Wis . TERE gy ALK BkFEw
JF HIE o} 3
Byt /kPa /(g » cm™) e 1%
/kPa
1 50 1.31 1.06 16.2
2 50 100 1.33 1.03 17.0
3 200 1.32 1.05 18.0
4 50 1.32 1.05 17.7
¥k
— 5 100 100 1.32 1.05 17.7
wK
6 200 1.30 1.07 17.8
7 50 1.27 1.13 17.2
8 200 100 1.28 1.12 175
9 200 1.28 1.12 17.8
10 200 1.34 1.02 17.0
(]
1 100 250 1.34 1.02 175
S
12 300 1.36 0.99 17.1
ks 18 200 1.32 1.05 17.8
fumEr 14 100 250 1.33 1.04 17.7
i 15 300 1.32 1.05 16.8




F294% el

Bnvt, A5 UK Qs B M BERFIER) CT - — Al

*2 S
Table 2 Scanning parameters
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Fig.4 Collapsible volumetric strain versus quantity of water
with various matrix suctions
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Fig.5 CT images of sample #11 at 2/3 height during unloading
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Fig.9 Cavity variation in CT images of sample #8 at 2/3 height
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Fig.12 Relationships between structural parameter and quantity
of saturating water under various net confining pressures
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Fig.13 Relationships between structural parameter and
collapsible volumetric strain
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Table 3 Imitated parameters of isotropic saturating
specimens A,, A
W Jis I o
JF /kPa Kea * A
1 50 —0.008 5 0.1712
2 50 100 —0.006 9 0.1631
3 200 —0.006 1 0.2138
4 50 —0.006 1 0.260 4
5 100 100 —0.004 8 0.1447
6 200 —0.003 8 0.098 5
7 50 —0.0037 0.1112
8 200 100 —0.0037 0.083 8
9 200 —0.003 1 0.0813
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