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Factors residual strength of Luochuan loess

HU Zai-qiang, LIN Shan, LI Hong-ru, ZHANG Long
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Abstract: In the loess regions loess landslide is one of the major geological disasters. Every year it results in a large number of
casualties and destructions. It is found that the average shear stress on the sliding surface of these landslides is much smaller
than their shear strength when the natural loess slope is slidded. One of the most important factors in the occurrence of these
phenomena is the residual strength of soil. So the study on the residual strength of loess is of great significance. The test results
show that the ring shear apparatus is the most realistic instrument to measure the residual strength of the soil, and the best way
of measuring the residual strength of loess is single-stage shear. The ring shear test residual strength of Luochuan Q, loess is
more realistic than the repeated shear. The initial structure of Luochuan Q, loess has few influences on the residual strength.
The residual strength parameters (c;, ¢;) of Luochuan Q, loess decrease with the increasing moisture content. The increase in
the initial dry density causes the increase of the residual strength parameters of Luochuan Q, remolded loess. Luochuan
remolded Q, residual remolded cohesion ¢, decreases with the increasing shear rate, and the residual friction angle ¢, increases
firstly and then decreases with the increasing shear rate.
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Table 1 Basic physical parameters of soil samples
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Fig. 1 7 - s curves of Q, remolded loess under repeated shear

tests
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Fig.2 7 - s curves of Q,remolded loess using ring shear

apparatus
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Table 2 Factors for residual strength and test methods for Luochuan loess

SR DN 2R +FE TRERE I AT W7 ik
N , IERIENE e ,
L N Q,HMEH+ Pa=1.55 g/em®, w=11.6% o BHT, y=0.1 mm/min

IREIAY
IV L HEY, Z9ETY),
51775 QEWHEL Pa=1.55 gfem’, w=11.6% BZNCUE NS

y=0.1 mm/min

I GESLAN JE AR Pa=1.55 ® w=8.0%, . o
, o & ‘ gem v AN IR HEY, y=0.1 mm/min
Ll GRS HIEw T 11.6%, 16.0%, 20.0%, 28.0%
T# Q,EMFE+ Pa=1.45, 1.55, 1.65 g/em’ IREIAY HEY, 1=0.1 mm/min
BT % Q,EMFE+ Pa=1.55 glem®, w=11.6% B4 BEY, 1=0.01, 0.1, | mm/min

PG, Qp ¥ AR B A o 2 1o it A5 [l 45 [ ) 19 KT
oK.

H1&T 3 AR 3 W, S B BT RG T 15 10 #5% 2 f
G515 0T PR AR SRR T I BRI A3 R omEE, 3R
WAERE BTN Q, B M LR ARFET) ¢=27.34
kPa, "RAXEEHES @ =28.2° , TIIABTRLGFT AN
N c=14.0 kPa, ¢ =24.6° . PINTERE BT T
FErb, B BT UIALRE BB K, e BT DT AR B
M H BNV A B, S BE AT R sR A
B BB RMEEE ), SEE RO TIAETAL
BTN E AL, AN R E, ETREIYIE T,
ANAFAE LT B G R T 5 BN B 4 R SR s
PR PR BTG 2 H AT E AR R A R &
A EHAAS o
®3 QEBARTREFVIMAHIANRREESR ¢, oL

B

Table 3 Residual strength parameters of Q, remolded loess

using repeated shear and ring shear tests
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Fig. 3 Linear fitting curves between residual strength and normal

stress using repeated shear and ring shear tests
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Fig.4 7 - s curves of Q,remolded loess using multi-level ring

shear tests
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Fig. 5 Linear fitting curves between residual strength and normal
stress of Q, remolded loess using single-stage and
multi-level ring shear tests
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Table 4 Residual strength parameters of Q, remolded loess using

different shear tests
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Fig. 6 Linear fitting curves between residual strength and normal
stress of Q, loess under different initial water contents
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Table 5 Residual shear strength parameters of crust and remolded

loess under different initial water contents

RERE KIS % c/kPa 0./(°)
8.0 20.0 28.2
11.6 19.8 24.5
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28.0 8.0 19.6
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QEM T 16.0 7.5 24.2
20.0 7.0 21.9
28.0 7.5 19.1
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Fig. 7 Linear fitting curves between residual strength and normal

stress of Q, remolded loess under different dry densities

Ro6 FEFTEET QEZRITEIZRRBESH ¢ o
e S

Table 6 Residual strength parameters of Q, remolded loess using

ring shear tests under different dry densities
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Fig. 8 Linear fitting curves between residual strength and normal

stress of Q, remolded loess under different shear rates
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Table 7 Residual strength parameters of Q, remolded loess using

ring shear tests under different shear rates
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