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Table 1 ~Summary of physical parameters of loess specimens
HORE T 5% PN W R SRR ISR HL TLER I L2 e i (%)
(kN/m?*) (%) (%) (%) I, e Kk A 0L
JLM 13. 4 12. 1 29. 1 20 9.1 1. 01 11.77 82. 36 5. 87
HHA 15.5 13.1 26. 4 17. 6 8.8 0. 88 12. 43 83. 45 6.23
B 1 12.0 12.7 28.0 18. 1 9.9 1.13 16. 79 82.43 0.78
22l 15.3 17.1 28.0 17.9 10. 1 0.72 7.42 89. 35 3.23
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Table 2 Soluble salt content of loess soil

RO b 4 i (%)
JuM 0.13
HHEA 0.27
B ET 0.18
20 0.22

1.3 Z2EMRESTSFERE

o 1B B MR A K AR B A A A K B
it BB B A ALK MR BT () 22 S5 A JEE Bk
SE T B R AR A T, M ROK B AB AR S B T8
JK KI5 V5 WA R s (R 3,8 1) AR
WEBEANE SR, HELRPA RS E
P2 FARK, BN 88 8 B2 (0] B AN S0
Al — L0 T 1B B RS KB E RN B

x3I BISERBNKER
Table 3  Loess permeability coefficient

FEHBERB Ky KVBEFREKh

BREM A HUREVRE (m) (10%cm/s) (10em/s)
JLM 1.6~2.4 0. 657 ~ 7. 86 0.596 ~5.75

HOA 1.7~2.4 0. 489 ~ 8. 84 0.524 ~3.10

o[ ipat 1.2~2.1 4.46 ~9.13 3.11 ~9. 64
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Fig. 1 Variation of vertical and horizontal permeability

coefficient of the different slope
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Fig. 2 Typical soil-water characteristic curve and its partition
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Fig. 3 Water—soil characteristic curves of unsaturated loess
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Fig. 4 Shear strength variation with saturation

of loess samples in Jiuzhou
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Fig. 5 Variation of cohesion and internal friction angle

with saturation of unsaturated loess samples
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Table 4  Shear strength parameters of loess samples

R d T RIE (%) 20 40 50 60 70 80
JuM 2R 71 (kPa) 36. 8 24.5 29.9 12.3 5.1 0.9
P EESE A (°) 28.6 25.3 22.8 10. 8 7.5 6.8

B 17 2R 71 (kPa) 75. 6 37. 4 31.7 37. 4 21.0 10. 3
N EEHE A (°) 31.9 27.2 26. 4 24.0 16. 8 8. 4
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Fig. 6 Shear strength variation with saturation of loess

samples in Taoshuping

3.2.2 MERESHBETE(SKE)TUAE

ANTEFIRE 2R PETR , BRAR 7 3 b0 07 5 B 2 8L
P T 4, B 5 Bon 8w B GRS BV LR E S
JUIH s A AHTE, BV 2 = SR T A EESEE AR i) | S ik
FRAE A B v KL ) 08 PN 3R ) N R A AR 4 A
MR, B2 N 3R AR A 5 Bt Y i AR A A [R]
A, TR N EE A A AR A R T ) AR (R 2P
F L W HO A BE SR A I SR (] 5)

(1) MRRXZER W, 8 e 2y i A gy £
A TR Ml BB - R oR R o T ALBRE L AR 2
5o 75 A AN 220 T2 9 e s B o 4 T
e T A A% Ak Bt g - (RLAE S 22l -2 3
W ) SR BN | b T RN ik 2 i X v Ly By oy
PR AR o BRAS BRE AL, 28 RO BB B
FROKRTIKFB SR, IR E L rp L

W B 932 %
EHABNE,

(2) UM & + &K B 21% ~ 40% X [a] & 5 i
W 3 5% 470 BT 5 B 5 ) e R DX JR] A R B
e oy KA S K B ARAL X E] K 8% M R
2190, B 22 B8 i 5 5 FE ] G A B B RAE . ik
B EE#5 + Fh& KB 20% ~ 33% X JR) S L W g %t
B BY 5 B 52 ) d5e R X A] B b E K AR T 12% (it
FEE/INT 37% W), FE T 773k 3 KR 544 F 1 5
KAE .

(3) M &5 1 BoR , Ju & 1 KT 50%
(KAt 21%) 5 , PU oy o B 20RI FEAIK ; )22, BT i
B R AR ks AR B 8 - ZE AR R R T 60%
(K4t 20% ) 5 , §U 59 5 B 2URI REAIS ; )2, BT i
FERFAR RN 3 A0 SRR AN 20 T, JUM 3
+ 5B BB B BT AR S BUR AR RRE AR ],
S PN R AR A AR Ak R T ) R AT D 2D R T
735 JHEXOF PR A 53 T K

2 % x #

(1] T, 77 AR5 5 R S0 + 0 4 /R 1 fnis % R
MBI [J]. &+ F1%,2022,43 (03):729-736. DOL:10.
16285/j. rsm. 2021.0735

(2]  FICH. K—ERVEHT 8+ Jy A AE O HLIRRF 58 (D], 76
% K%K ,2021. DOL:10. 26976/d.cnki.gchau. 2021. 000635

[3] FEWd, 3CH P, B 4. T b 22 ) AR 1 R i 98 8 4 Py
SRE R R [T, A+ F12,2017,38(10) :2881-2887. DOL:10.
16285/j.rsm. 2017. 10. 014

(4]  FREMEAE. JEUREE - - — KRR AR 2R S LB AR AE A 58 [D]. 7
% K% R ,2020. DOL:10. 26976/d.cnki.gechau. 2020. 000874

[5]  Efd, Ba/hom 25/, A5, =2 N B Jo] 300t DXV E Xof < 3% 4 3 3k
TR ) 2 AR IF S (). k7T T8 M 5 By ik, 2016 (09) :208-210+
228+21. DOL:10. 16799/j.cnki.csdqyfh. 2016. 09. 058

(6] T, ZE%E AT 5. AR RS X 5% R ECE WY
KK BFIE [J]. K A8 % ,2018,38 (02):95-101. DOI:10.
13961/j. enki. sthetb. 2018. 02. 016

[7] 3K DP R2AE RTHE, A, B LV I LR B H BTSN 5
gk [, o [ b K 5 B IR R ,2021,32 (06) :41-52.
DOI:10. 16031/j. cnki. issn. 1003-8035. 2021. 06-06

[8] Z=de, A=) sk, e 45 FHL Bt A il 28 39000 1 552 3 - 4R 1
5 s i 2 B Al FE AR (D], 5 £ 14,2021 ,42
(09):2395-2404. DOI:10. 16285/j.rsm. 2021. 0277

(9] MEZEE,FE% REE, % LB RBOA By %
Fe il FAPER 605 [ 1], TR bR 2241, 2022,30(02) : 347-356.
DOL:10. 13544/j.cnki.jeg. 2021-0271

[10] IR, e B, 4B FB 0L 45 0 g 45 2ok & e b i 5y
SREE 52 ()], B RR 5 TR, 2017,17(34) :97-103

[11] #RMS, s | ek, 4. Fbn & o 3F 46 A i 98 50 -+ 3 i
T[] ]. A H,2015,60(12):228-231



5514 INVEBR A 22N TT AR AN B K + 06 R 5 2 M A fh R A 43

[12] #fE e, B . B 5T W 6 R A6 FR 531 4 BT 59 58 2 1) 374-382. DOI:10.13544/j.cnki.jeg. 2021-0440
e [)]. PR ORI (AR RR),2012,43 (10):4017— (167 fHE B Jk B, 22 P 30k X8 - b3 b J5f o 35 5% oy [ 26
4021 SrHr 0] Hl R ,2012,21(03) :30-36

[13] T8, P, HAHE 45, JER A 52 1 SRk R0 A i Ak (17] ZE[l gt 28 00hh R PFIE 26 . X 7Kk B8 A1 R B o K f
MK B W58 [J/0L]. %5 4 J12%,2022(07) : 1-10[2022-06-20]. PR MUY S [0, v R T S B YA A iR L, 2022,33
DOI:10.16285/j.rsm.2021.1734 (02):25-32. DOI:10.16031/j.cnki.issn. 1003-8035.2022.02-04

(147 T/NRI, S0, 3k 0k 4, 45 AR50 T 00 55 % Ak 1 Goun 205+ Iz (18] Shakam, Jp b, ol 7l 7, . 7KFHs e )2 3 4 1 g% e AL )
T KRR M L AT S (], o K2 (A A2 ), KIqsh 1], B3R5 TR ,2022,22(11) :4313-4320
2022,53(01):350-360 [19] MMM, ok e VLA, . BV & 1R )2 8 + 1 AR i IR

[15] Z=5eif B4R A bk, % 5 & B UIAE R U8 i 72 1 285 44 1 HUEI[J]. HB R4 ,2021,40(10) ; 1617-1625

SEU) Iy AR R I B AT (D). TR M BT 2= 41 ,2022,30(02)

WATER-SOIL RELATIONSHIP AND MECHANICAL PROPERTIES
OF UNSATURATED LOESS IN LANZHOU CITY

SUN Fu-qgiang'?,ZHANG Yong-jun'~
(1. Gansu Institute of Geo—environmental Monitoring ,Lanzhou 730050, China;
2. Key Laboratory of Groundwater Engineering and Geothermal Resources of Gansu Province ,Lanzhou 730050, China)

Abstract: Irrigation and rainfall are the most important factors for the instability of the loess slope in the
green area of the north and south mountains of Lanzhou. Under irrigation or rainfall, the essence of the
destabilization of the loess slope is the result of the change of the mechanical properties of the loess after the
interaction of water with unsaturated loess. Therefore, the study of the relationship between water and soil and the
change of mechanical properties in unsaturated loess not only provides a basis for quantitative evaluation and
selection of parameters, but also is the basis for in—depth analysis of the deformation and failure mechanism of
loess slope. Based on the on-—site investigation, the study was mainly based on the indoor test results of 132
groups of pristine loess collected on the three loess slopes of Qingbaishi, Taoshuping and Kyushu in Chengguan
District, and 16 groups of slides and slip belt disturbance samples collected on the I1I.-2 landslide of Gaolan
Mountain, and the water—soil interaction law and water—soil relationship characteristics of unsaturated loess were
analyzed. The experimental results show that the continuous change of shear strength and its parameters with the
moisture content (saturation) is the direct result of soil and water, and the change of loess water content
(saturation) after rainfall or irrigation or other surface water infiltration is the most important factor leading to the
change of shear strength of loess.

Key words: unsaturated loess; soil and water relations; shear strength





