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Regularity of relation between structural parameter and
strength indexes of unsaturated loess

LUO Ya-sheng, HU Zhong-you, ZHANG Ai-jun
(College of Water Conservancy and Architectural Engineering, Northwest A & F University, Yangling 712100, China)

Abstract: Based on authors’ previous research achievements of structural characteristics of unsaturated loess, the regularity of
relation between structural parameter and strength indexes is explored; and the question how to use structural parameter to ascertain
the strength indexes of soils under different structural states is discussed too. The research indicates that the structural parameter is a
corking criterion to confirm the strength indexes of soils and further expresses the internal contact with both; and there also has a very
consanguineous relation between the ratio of structural parameter of unsaturated loess and influence factors of structural
characteristics of soils; using the quantitative index which reflects the synthetical effect of different factors on structural
characteristics of soils, named value of synthetical structural state, and considering the strength indexes of intact loess under natural
water content, the strength indexes of unsaturated loess under discretional structural state can be calculated.
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Fig.1 Stress-strain curves of intact, saturated and
remolded soils under triaxial test

i IVE S B L 5 S 1 5 i DA R
PSS

2R 1A SCHRI9T P AN [F) G5 A RS O A A i A
1 B IR N AR I8 25 L N [ S5 A S B 0 e vt 4
o RP g SRR DR 1 KRR &K%
(pa=1.26 glem’, w=17.8%) FIILHITESHC L
HE, FEAS RIS N (AN R 45 PR AS TR A 3 1 S5
SRS R HAE A B PP IE. 3R 1 w7
A P38 S5 R SR L BT 7K 36, K fr it
AT RO R MR LB 2~4, 7T LLTS B4 R R 26
£ ~(4) CF IR B L PSSR T 45
T PRSI LD .

3

R1 FWAELEANE TSR R SHES L

Table 1 Structural parameter and structural parameter ratio at failure strain state of unsaturated loess

A S o3 (kPa) B IR AR T 45 0 1t 2 B R L 85 i 5 H b

TR KRER AR ”
e , 100 200 300 400 S
/(g/em’) /% /%
mg mg Imeo mg m /mgo mg mg Imeo mg mg Imgo
5.0 5.68 1.114 5.79 1.949 5.27 1.909 4.78 1.726 1.675
12.0 5.49 1.076 4.68 1.576 4.47 1.620 3.78 1.365 1.409
JEAR 1.26 0

17.8 5.10 1.000 2.97 1.000 2.76 1.000 2.77 1.000 1.000

26.0 3.44 0.675 1.97 0.663 2.19 0.793 2.29  0.827 0.740

0.5 5.07 0.994 2.94 0.990 2.71 0.982 291 1.051 1.004

1.26 1.0 17.8 5.10 1.000 2.99 1.007 2.79 1.011 3.07 1.108 1.031

N T &5tk 1.5 5.43 1.065 3.51 1.182 3.09 1.120 291 1.051 1.104

1.40 1.0 17.8 5.67 1.112 3.71 1.249 3.52 1.275  2.96 1.069 1.176

1.50 1.0 17.8 4.89 0.959 4.71 1.586 3.79 1.373  3.30 1.191 1.277
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Table2 Results of strength index test and strength index
ratio of unsaturated loess

WRIE R bR R YR bR L
B T kea ks DI T
FM/(glem’) 1% % akid L e
c/kPa ¢/(° ) cley tang tangy
50 5948 3497 1039  1.608
) 120 7086 2981 1238 1317
JUIR 1.26 0
178 5724 2351 1.000  1.000
260 1657 2372 0289  1.010
0.5 5247 2419 0917  1.033
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Table 3 Formula result of strength index of unsaturated loess

—— T KB GKkE Mt SRIETEAREE GHEEAED SEETEbR GHEAD
o / (g/em’) /Y% /% U HAED cley tang /tangy c/kPa ¢ )
5.0 1.6780 1.041 8 1.623 7 59.63 35.24
\ 12.00 1.3539 1.3325 1.239 4 76.27 28.33
JZEIN 1.26 0
17.80 1.085 4 1.1145 1.058 6 63.79 24.73
26.00 0.705 7 0.096 3 1.0156 5.520 23.84
0.5 0.996 5 0.950 7 1.026 2 5442 24.06
1.26 1.0 17.80 1.046 5 1.048 4 1.0427 60.01 2440
AT &kt 15 1.096 5 1.1318 1.063 6 64.78 24.83
1.40 1.0 17.80 1.175 4 1.2339 1.1053 70.63 25.68
1.50 1.0 17.80 12779 1.3130 1.1756 75.16 27.09
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