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Fig. 1  Condition of stratum outcrop and sampling

sites in testing area
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Fig.2 Stratigraphic column of sampling sites in testing area

2.3 WREHE

T F KM E R 55 A2 v AR
SyiEER Nat K* Mg** [Cl™ (SO;™ ,CO;™ 45y
PrfE, o Na ™ K45 RS 1SR KOO
TR , AR TR AL 2730 5 00 5, 4R &
VAR A E R R R R AR . R
BET 1 AR B 3 B K i s ) L
I X R 5 R A TR 0T R R N
BRI P S RE HEAT BT ORI, B BF 51X
TRt AR REHT Y SR AR S AR (AL

3 g

3.1 iR HAMEHE

XA X IR S AR P & By i b i 11y
R S KX 6

AR 5 TR B A2 RS RN 1 TR,
He 1 Al A1, PHES 7 22 0A Na™ Sy 32, HLBEE &
TR BE Y3838 Na* LB HREAR I At ke dh, B 36
BUA Na ™ (1) & i A2 5 T R 200 E N 1.32% , 7%
FITIHE R DL S 24T 450 em 204 0.3% &K T
T7% ; Fokh Mg™™ | [RIREFBI S It 2 0] 1 VR 11
B Mg®* B i S TR AR A Mg i
T 22 20BN 0.36% , fEHI I R EL T &
T 450 cm 4bH 0.04% FE(R T 89% . FIE T
H CL™ 1 SO; ™ AREFLH kAR LR h 3%
JZEHR 450 cm kb, 43 B AR T 80% i1 90%
AT, SO% AR A R 2 AR e R, Na ™ 7
ASARIE BEAXSH/ N, DA 4 Fp 3 B8 7 5 A AR
PRRE R BN A R SO > Mg®* >
Cl™ >Na™, fEIZEHUAEIH o, COT K™ 45 H
AT GRS - A T ot A ) 1A R
PEZHI R Na® Mg™* [ C1™ A1 SO, &
A S R ITETE 2Dt e W = S S AN 53 e -



B4 RBHR, S RA EL IR i DCHL R R TR W L AR A SR R T Y s R 41
F 1 WX ERE - S g R
Table 1 Testing results of soluble salt content of saline soil in testing area
SR T A %
IR R EE/ em - - - - - - - -
co’ HCO; cl SO? K Na Ca Mg
20 0.069 6 0 2.318 4 2.184 4 0.057 5 1.317 0 0.5852 0.356 0
70 0.022 8 0.001 2 1.878 9 1.7550 0.0515 1.276 5 0.3527 0.260 7
130 0.022 8 0.007 4 1.758 3 1.994 2 0.040 0 1.2250 0.424 8 0.222 8
230 0.009 6 0.001 2 1.673 2 1.8722 0.034 3 1.114 5 0.448 9 0.244 2
310 0.013 2 0 1.474 7 1.7550 0.046 7 0.9250 0.5210 0.1829
450 0.002 4 0.0110 0.467 9 0.2190 0.024 6 0.300 0 0.041 7 0.039 9
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Table 2 Results of saline soil type in the testing area

BUREBR B/ em ¢(C17)/2¢(80;7) G E R % 2 iR
20 1.438 0 6.891 0 WA ER B+ iR
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130 1.194 6 5.6750 WA R+ G
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Table 3 Basic property index of saline soil samples taken at different depths in stratigraphic section in testing area

REREE/em  pHAH  THE/g-om P Fokik/% W/ % B/ %  WPEIREC MYEER e
20 8.44 1. 639 19.8 31.7 17.0 0.19 14.7 b
70 8.45 1. 696 22.6 32.0 17.9 0.33 14. 1 Wi
130 8.43 1.808 23.3 31.9 17.3 0.01 14.6 Wi
230 8.42 1.497 22.5 32.7 17.0 0.18 15.7 i HURDRS £
310 8.45 1.635 19.9 33.0 18.2 0.29 14.8 UKL
450 8.41 1.416 17.4 32.9 17.8 0. 36 15. 1 Wi
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Table 4 Analysis of saline soil grain size in testing area
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HUREVR T om ARG S H B 5t/ T
0.25 ~0. 075mm 0. 075 ~0. 005mm <0. 005mm
20 70.7 25.7 3.6
70 77.0 21.3 1.7
130 68.0 26.3 5.7
230 28.0 57.9 14. 1
310 85.5 13.0 1.5
450 79.6 17.3 3.1
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Fig.3 Relationship between shear strength and vertical pressure of soil samples in testing area
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Fig.4 Relationship between shear strength and shear displacement of soil samples in testing area
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Table 5 Result of correlation coefficient between sheer strength parameters and components of saline soil in study area

Ei=RR ® c @ TKE RN K IE Ak
w 1. 000 0.072 -0. 403 -0.617 -0.901 -0. 865 -0.122
¢ 1. 000 -0.616 -0.746 0.379 -0.034 -0.650

® 1. 000 0. 661 0.351 0.212 0. 871
HkE 1. 000 0. 665 0. 494 0. 470
RN 1. 000 0.978 0.257
oK E 1. 000 0.167
R 1. 000
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The Experimental Research on Basic Types and Shear Strength of
Saline Soil Taken from A Stratigraphic Section of Brine Mining
Area in Da Qaidam Lake, Qaidam Basin

HU Xiao-tian'"* ,HU Xia-song'*’, LI Guang-ying'?* LI Yue-zhou'* ,FU Jiang-tao'*, YU Dong-mei'
(1. Qinghai Institute of Salt Lakes , Chinese Academy of Sciences , Xining ,810008 , China ;2. University of
Chinese Academy of Sciences , Beijing ,100049 , China ;3. Qinghat University , Xining ,810016 , China )

Abstract ; The testing site of this study is located in the brine mining area of Da Qaidam. The basic types of sa-
line soil taken from a stratigraphic section were analyzed via soluble salis content, and the ions such as Na™,
Mg’ , and Cl~ were measured. The result shows chlorous saline soil is the main type of the saline soil in this tes-
ting site. In order to obtain shear strength parameters of the saline soil samples, cohesion force(¢) and internal
friction angle (¢), the disturbed saline soil samples were tested by direct shear test. The test results show that
the salt content of the samples in the testing site declines gradually from the ground surface to lower parts of the
stratigraphic section, that is to say, the salt content is 6. 89% at the ground surface, 1.11% at the depth of 4.5
m beneath the ground surface. The cohesion force of the saline soil is mainly affected by soil moisture content.
With soil moisture content increasing, the cohesion force of the saline soil declines. When the soil moisture con-
tent increases from 19.8% to 23.3% , the cohesion force declines from 35.4 kPa to 24.9 kPa, and the decrement
ratio is 29.7% . The cohesion force increases from 24.9 kPa to 34.1 kPa, and the increment ratio is 36.9% as the
moisture content declines from 23.3% to 17.4% . The internal friction angle can be significantly affected by grain
size as well , with the clay particle content increasing and the coarse granule declining relatively, the internal fric-
tion angle increases gradually from 24.1% to 33.3% , and the increment ratio is 37.3%. With the salt content in
the samples increasing, the cohesion force and the internal friction angle of the soil increase linearly. The a-
chievements are conducive to make a further investigation into the influence of moisture content, particle size and
salt content on the shear strength of saline soil samples, which is of instructive significance in the construction of
salt field and the relating facilities in the area.

Key words:Da Qaidam ; Saline soil ; Shear strength ; Moisture content;Salt content; Grain size
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