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Abstract: In order to investigate the characteristics of loess on south bank of crossing the Yellow River Project in the M iddle

Route of Soutlr to North Water Diversion Project, and the slope stability of loess under different working conditions to provide

design support for the subsequent channel excavation scheme, the strength tests of unsaturated loess were conducted in the

study area. The experimental tests incduded the tests of physical properties of loess, the CU triaxial tests of saturated loess, the

tests of soiF water characteristic curve, and the shear tests of unsaturated loess. The results showed that the loess in the study

area is clay with low liquid limit, large quantity of silt,low water holding capacity, and a suction internal friction angle of ®=

7.58.
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Table 1 Physical and mechanical properties of loess
. , , " R ZH (% ) IS = &%
¥t Wl WMR(%) WHR(%) PR
jﬁ*f S SRR R Wk Wk Wk e
=3 X
TGy W, W, Ih 2 0.075 mm 0.075- 0.005 mm < 0.005 mm & 40 4w/ (deox o)
Ay 2,68  30.1 17.6 12.5 12.5 72.0 15.5 22.67 5.02 R BR % - (CL)
A_y 2.69 29.8 17.2 12.6 10.0 74.5 15.5 21.33 4.69 R R FS 1= (CL)
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SRR L ECA VA ) M RERHEATT 341=
] 25 AN HE K B DA . TR SR S v R, R R R R KT
98% o 1L A PAFH:
A 5 ZMIRNSE L R 7 B E R AR c= 31. 8 kPa, 9=
12 &, 4730 SRR ¢ = 17.2 kPa, $ = 27. 2,
A Z WA LK RN I8 BEFR AR c= 25. 1 kPa, 9= 2 A —

12. 6, TSI 8B 46 b5 ¢ = 17.5 kPa, ¢ = 27. 4,
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Fig. 1 Soikwater characteristic curves of A _ | soil samples
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Fig.2 Soit water characteristic curves of A  soil samples
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5.3 dAHefeg LegiRE
5.3.1 AHEWEEA
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Table 2 Shear strength values and (0,— 03) at different levels of confining pressure
—_y SE (03— u,)/ kPa i
*:'})i‘%?‘f) /jE:jT;E); B ke 100 kPa 200 kPa = ;00 kPa 200kpa | ORD/KPa - WEEAC)
1.42 30 278.95 453.19 597.30 854.63 21.98 29.03
13 1.42 60 258.89 455.20 630. 65 802. 98 25.30 28.35
1.43 90 321.50 486. 89 730. 90 923.90 29.09 30. 46
1.43 150 295.27 476.36 632.13 824.13 36.56 27.76
1.41 30 280. 68 414.38 627.90 796. 18 26.56 27.96
o 1.43 60 277.09 438.42 584.52 790. 58 30.47 27.27
1. 44 90 290. 14 420.36 633.45 766. 58 35.39 26.87
1.45 150 341.58 547.37 748.38 952.38 39.92 30.27
1. 44 30 251.54 406. 43 570. 00 751.34 24.15 27.01
1.45 60 295.58 515.95 679. 63 895.79 30.45 29.73
2.1 1.45 90 291.10 482.15 683.72 835.90 33.68 28.62
1.47 150 294.03 486.48 644. 74 825.52 37.44 27.85
1.42 30 223.73 379. 35 522.68 689.28 21.53 25.79
s 1.43 60 229.17 418.30 581.41 718.91 24.00 26.74
1. 44 90 314. 60 551.79 730.01 971.45 29.25 31.22
1.46 150 294. 67 470.76 650. 24 812. 67 37.39 27.67
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AR BN N €= 27.4 AT 3

FE[F) — MR MANEE T, DLEER I3 0 PhAEFR, S5 g g
AER, BEAT 22 I (P 3) LIPS B HEAT ZeME AU S, LA b
AREYE MR R IR @, WA JORIS R R 1 @ W& 3.
UL B, AN EPTRE AL N IR AN K, 2956 T 7,58,

6

MBI ZE 1% 14. 4% ( RIREKER) (17. 2% ( ¥B IR
FrAREY 29, 8% (PR K &) (32 8% (ML A& K &), fE
F— KR 22 B 1) 03 BT N (2L B ) 90 kP a.

Fig.3 Relationship betw een cohesion and suction of wnsaturated loess
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Table 3 Relationship between ® and initial saturation

PIUEMLAE (%) @) @ HMHC)
32.3 7.15
44 8.15
7.58
55.1 7.47
75.3 7.56
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50 kPa.45 kPa.22 kPa.0 kPa. & J5 [F] 4G 7% N 150 BF $6 45
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W, eI 4,

4

Table 4 Shear strengths under different soil net normal

stresses of soil samples with different water contents

FIKE w( %)
¢ /kPa

14. 4 17.2 29.8 32.8
20 39.8 34.5 33.8 30. 8 27.8
50 55.4 50. 1 49.4 46.3 43.4
100 81.3 75.9 75.3 72.3 69.3
200 133 127 127 124 121
300 184 179 178 175 173

PR 4 Sl R 38 SO ) ) 3 a1 T R R
RN E= (L= T,)/T,, WK 4,

Fig. 4 Relationship curves of § and

water content under different net normal stresses

M 4 AT LU Y, 5 ) 1R s ik 2R B 5 2K R K489 n
Tk, 257K B AR RARARAS (14, 4%) 1, 35 FUUR ) 38 )% vk
Fgpe K A TN, LR T30 FF e AR N
/NI SR 08 5 2 TR ik A B A 1 9 1 g 1 38K
LI 08 5 (1 DT R LSBT 55 o X TR K R P
T TRE R RS 07 0 T8 el B, MR KA B ) 3 X
HI T3 AORRE L AR RS R T FE KB 22, K5 T HR,
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