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Variation properties of soil structure under triaxial complex stress condition

LUO Ya-sheng, LI Ping, HU Zhong-you
(College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling 712100, China)

Abstract: The strain comprehensive structure potential (strain-CSP) is a new structural parameter of soils and it can be applied to
complex stress condition conveniently. Based on the definition of strain-CSP, the structural parameter curves of intact loess or
men-made structural loess are obtained using the data of stress-strain curves obtained from triaxial tests on intact loess (or
men-made structural loess), disturbed loess and saturated loess, and structural variation properties of unsaturated loess are
analyzed under triaxial complex stress conditions. The results have shown that the strain-CSP as a new structural parameter of
soils, its changing trend relative to a certain affecting factor is the same as that of the stress comprehensive structure potential. Using
this new structural parameter of soils, the fundamental features of soils structural parameter curves under triaxial complex
stress condition can be explained reasonably, and the variation and development of soils structural characteristics in 3-D
complex stress state can be described suitably.
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Table 1 Physics properties of loess sample
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Fig.1 Relation curves of stress and strain for intact,
saturated and disturbed soil under triaxial test condition
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Fig.3 Curves of structural parameter of intact loess under different confining pressures(w=5.0 %)
35 ¢
1200 ' —4— gy=100kPa  —H— 03=200kPa
1000 | —&— 3=300kPa —©— c:=400kPa 30 —— 0y= 100 kPa
£25 ¢t —=— 03=200 kPa
s 800 = —A— 03=300 kPa
< ©2o —6— 0= 400 kPa
- 600 !
©
& 400
200
0 5 10 15 0 5 10 15
a /% a /%
(a) JEUBR T 4 B ) AR R 2R 2k (w = 12.0 %) (b JFUIREE L g S i Ze(w = 12.0 %)
B4 FRELAFBEET SIS B =12.0 %)
Fig.4 Curves of structural parameter of intact loess under different confining pressures(w=12.0 %)
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Fig.5 Curves of structural parameter of intact loess under different confining pressures(w=17.8 %)



598

P . 71 2 2006 4F:

01-03 / kPa

o1-03 / kPa

700 [ 10
—4— o3=100kPa —4— 03=100kPa
600 1 —8— 03=200 kPa 8 —m— 03=200kPa
500 | —&— 03=300 kPa & —&— 03=300kPa
< —6— 03=400 kPa = —6— 03=400 kPa
= 400} =6
= 4
® 300} =,
5 =
200 } &
100 f 2
0 5 10 15 0 5 10 15
&1 /% &1 /%
(a) BRI - AR SR Ik (w = 26.0 %) (b) JFUIREE L& S HUl 2w = 26.0 %)

B 6 FRELAFBEET SIS HL =260 %)

Fig.6 Curves of structural parameter of intact loess under different confining pressures(w=26.0 %)
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Fig.7 Curves of structural parameter of men-made structure loess under different confining pressures
(cement 0.5 % ,p4=1.26 g/cm3,w=17.8 %)

10
800r 4 53=100kPa —— 3= 100 kPa
700} —®— 03=200kPa 8 —m— 03=200kPa
600 + —&— 03=300 kPa “ —A— 03=300 kPa
—6— ;=400 kPa £ % —©— 03=400 kPa
500 F ﬁ
\\]
400 1 % 4
300 f =
200 | 2
100
0 5 10 15 0 5 10 15
el % al%
(a) N Tkt + v ) AR &R i K IE 1.0 %) (b) NTE5k 1k T dit S H0h 2 KU 1.0 %)

B8 ATHMHERTRREE FEHHESHIILCKIE 1.0 %.p=1.26 glom’ w=17.8 %)
Fig.8 Curves of structural parameter of men-made structure loess under different confining pressure
(cement 1.0 % ,p,=1.26 g/cm3,w=17.8 %)
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Fig.9 Curves of structural parameter of men-made structure loess under different confining pressure
(cement 1.5 % ,p4=1.26 g/cm3,w=17.8 %)
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Fig.10 Curves of structural parameter of men-made structure loess under different confining pressure
(pa=1.40 g/cm3,w=17.8 % ,cement 1.0 %)
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Fig.11

Curves of structural parameter of men-made structure loess under different confining pressure

(pa=1.50 g/cm*,w=17.8 %, cement 1.0 %)
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