BB HTH s + T B % Vol.34 No.7
2012 4 7H Chinese Journal of Geotechnical Engineering July 2012

ZkEXEIRIRLEEAKE () BEERIE

JIEE 2.3, 1,8 F',JOACHIMRohn3 , #f iz 1

(1. E T K 3 A B VL = Ik X s o A e by, WG L 430074 2. KILRMFEBOKRIESE L)% 5 TR E MR,
Wb L 4300105 3. Department of Applied Geology, University Erlangen-Nuremberg Erlangen 91054, Germany)

8 OB K (B MEAERS T 5CH I R VARG . SR A T AT B B =00k 2 X 3% L3I VI Sk A
T %, AR FBALCREER) 8 ISR Rk (BT 1. K2 A% AR, BEMRS
FEAR BT R E iy A2 9% R L S5 F b . Z40HT, % OR RHbBR R 2 17) HLAT WA 2 1) RS MRS A, 7K
() MEAERT, FZEH A BB 1 R B A AR A5 IS 0. BlJS, 3 i P T B ) B
RPEA B, A5G EHE, RN BRI T /KA () AHELAE X L AR 453 N 1 24 PR REFS AL I e
AHFFCRNRIT T 3 LG LI SR s KA (D) MEAEFINLEE, BTN T T SR LA 3 3 1T UL FE R
EEXHE G 2 WA 77 R AE EESEMME.

KR ZURPE K (B MEAER: ¥ RMBA: Rty Bt

FESES: TU43l HEMARIRED: A YEHS: 1000 - 4548(2012)07 - 1209 - 08

fEE®EN: TLIAEQ984 - ), 5, WHbAREEN, 4, BN A R TR A B o AR LR T R
E-mail: jiangjw1023@163.com,

Water-rock (soil) interaction mechanism of Huangtupo riverside landslide
in Three Gorges Reservoir

JIANG Ji-wei' %3, XIANG Wei', ZENG Wen', JOACHIM Rohn®, YAO Yuan'
(1. Three Gorges Research Center for Geo-hazard, Ministry of Education, China University of Geosciences, Wuhan 430074, China; 2.

Key Laboratory of Geotechnical Mechanics and Engineering of Ministry of Water Resources, Yangtze River Scientific Research Institute,
Wuhan 430010, China; 3. Department of Applied Geology, University Erlangen-Nuremberg, Erlangen 91054, Germany)

Abstract: The water-rock (soil) interaction is closely related to the formation of landslides hazards. Huangtupo riverside
landslide, which locates in the district of Three Gorges Reservoir, and is still in the process of intense deformation, is chosen as
the research landslide. 8 kinds of unfavorable geologic bodies (including soft rock layer, sliding soil and weak intercalation) are
collected from different parts of the landslide, and these samples are employed to track and test the mineral type and content,
chemical composition and particle size distribution and other indicators. After analysis, 8 kinds of unfavorable geologic bodies
have an obvious homeology; and in the water-rock (soil) interaction, the formation and transformation processes of the main
unfavorable geologic elements can be clearly presented. Afterward, based on a number of rock and soil samples collected near
the main slip zone along the vertical direction and combined with test data, in-depth analysis and visual display of how the
water-rock (soil) interaction affects rock and soil microstructure and weakens the mechanical properties are performed. The
water-rock (soil) interaction mechanism of Huangtupo riverside landslide is studied in depth, and it can provide important
references for finding out the formation process of similar landslide hazards and preparing landslide prevention programs.
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Fig. 1 Typical geological section of Huangtupo landslide,
collection site of samples and photos
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Table 1 XRD mineral composition test results for various samples

P RERA 1% FLH Y%

G5 Ao iR Kh S shRf PRI R
1 25 25 2 14 5 29 0

2 25 20 2 18 3 30 2

3 25 30 5 10 6 24 0

4 10 45 5 2 6 28 4

5 25 35 5 4 5 26 0

6 25 30 5 14 4 22 0

7 25 25 0 22 0 25 3

8 25 20 2 25 3 23 2
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Fig. 2 Clay particle XRD spectra for samples No. 5, 6, 3 and 1
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Table 2 Chemical composition test results for various samples (percentage content)

BA%S  Si0, AlLO;  TFe,0; MgO CaO  NaO K,O0 TiO, P,0s MnO HO  Jeki
1 4484  11.04 3.90 169 1634 012 260 051 012 006 138 1741
2 50.52  12.20 5.54 122 1106 007 331 067 019 003 152 1368
3 36.30  11.69 3.55 219 2083 007 297 048 010 004 122 2056
4 2445  8.67 8.19 117 2790 007 236 004 009 013 097 2597
5 4381 953 3.15 178 1986 045 223 050 011 003 042 1813
6 3547 815 2.83 140 2541 021 169 043 008 003 091 2339
7 4080  16.43 6.59 300 1189 009 275 061 008 006 417 1353
8 37.78  19.61 7.05 221 1042 01 288 067 011 004 199  17.14
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Table 3 Available data for analyzing migration and evolution of clay minerals
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1 19 29 0.66 11.04 26 4.25 10 16.34
2 21 30 0.70 331 3.69 8 11.06
3 16 24 0.67 1169 297 3.94 14 20.83
4 12 28 0.43 2.36 3.67 18 27.9
5 9 26 0.35 2.23 4.27 14 19.86
6 18 22 0.82 1.69 4.82 14 25.41
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Fig. 3 Particle size distribution curves of samples
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Fig. 7 Sketch map of water-rock interaction in calcite vein
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Table 4 Physical and mechanical properties of samples
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