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Study on physical properties of soil in sliding zone of loess landslip
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Abstract: How to distinguish the sliding zone from a loess landslip relied on the technician’s experience in-site. 4 typical loess
landslides located in Jingyang County along Jinghe River, named Dongfeng landslip, Shutangwang landslip, Xiuchidu landslip
and Taiping landslip were studied through in-situ measurement and sample tests to identify the sliding zone. It was shown that
the physical property, electric resistivily and microstructure of soil in the slide area were different from those in the slope, and

could be used to determine the slip zone, while the mineral ingredient and chemical composition could not be used generally to

identify the slip zone.

Key words: loess landslip; soil of sliding zone; electric resistivity; physical property

0 3l

by (BRI B SR VR A
ERLRVARRIUPS 27N VI (EE42 L AP I R s e TR E SISt
J5E G Z 48— AR HERD H AR SR bR, BAT— o B,
H T2 IR GU5E E G256 R 0 . 4 ik
TR, AR SREAR T B (FER IR IR T
Bo) NREAERRG R shim i . BAREE . 38
R BT AR EE A sty , HEATELSHRA, (Rl AR
TAEM R A, R 2 . i —m
R, T SR E WAL E, RIS
(SRR, FRAT IR B8 b o Bty b A FRRE T AT
TWF5E.

WFFEXT A T B PG 2 B S pa R i o i, o 4 A
WL BN I LR AN . B ERT M &
W I AR . AT RAT S B3 - i B e
AHFNE: MBUK, WEERE, WimbE, SEES, By
e PERFIEA I &

jilll

1 A AEFAE

YO EN 2 T L ) S 1 R IE BN
St T 2 - SR 5 AU AT B LA T

(1) JR&2 55

B E W DR T R A, P Y B R
S 0 2 A A K M R 2 S B 2
. FIL WG SR B A E A S R I,
TR AR B AMERDL.

(2) BUKEK

WK, MAGBE K LR, A
WML — LR R8s, e ML 2 T R K s K
H. R K AL, N, 7 AR B
BB UK 58 K S Bl A — A S

(3) WENTTAT R

i EAR: 2005 - 11-29



290 o

SRS N

2007 4

SLBURS FEE) €/ 51 INIE /X 1 E ST oIk < P A IR ORI
UIRTAE I Gk iDL RSSO aE U5 v dLITTTH S ot
SR R, JF B R 2 R0 IR, it
Al FBAL SIS, 3t DRI 1 A 52 b AR 0 R
He B, 0T 20 0 010 40 A 78 43 S e th o iz 8 e
FEAE AN THI A SMERFAE -

(4) Yoy %

B CRIAEY UK I3 1 22 5% L ) FORORLAL 4
FLBRANAT AN s JLUO B BEAN R . XA
M LR Z KR, SRR R, TREEEIR,
ES1 R SHEONIE 4 W EUNIE L SEA LN

2 AHLE

L TR T T A S WA AR g R Y
C5CAR, RTTT  30 T ) 468 ) TR A g P B A A A
IRAEABAY, S T EERE T A RO 45 K AR AR AIE
FRATTXE B T S D B USRS, I R4
HL B S LA 454«

b T AT AR RO R AE T 2 A, FRAT 4%
P 1 ARSI A R R W S i A
MEKR, 2 3 Fiiolbilre: OBEshmsRe,
5o XX-1; @Y S EIee, a5 XX-2: @M
PIM S IeE, 45 ok XX-3.

)
HEW

(b) % DHUE R Ce ) It 4140 e A
B RSB
Fig. 1 Model of soil sampling in slip zone
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Fig. 2 Comparison between electron micrographs of the undisturbed soil and the soil in slip zone
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Table 1 Physical properties of soil samples from different sites
SRS T TS T T
A 1924 2123 2265 2336 2270 2534 2366 2284 2333 2311 23.12
Ttk RFREE 14.03  12.71 1557 1664 16.89 1933 1978 14.62 1393 13.57 13.35
H wy i 19.16 1692 18.64  18.41 19.69 2241 18.89  18.68 17.89 17.32  17.80
AP 2064  21.18  21.79  21.80 21.74  22.06 19.61 19.21 1790  17.68 17.65
A 19.15 1970 2080 18.78 1944 1747 2045 2089 2259 2114  21.34

I P T 16.73  17.22 17.6 17.02  19.14 1578 21.18 1936 1895 18.89 2023
Wp B ith % 16.86 16.83 1673 17.62 16.13 1880 1624 1641 16.83 1782 16.84
K 17.08 1738 1622  17.69 1678 1532  16.01 15.57 1932  20.04 20.15

A 10.17 1070 962 1137 1020 1015 925 859 641 828  8.03
wppEde%  FREE 875 752 794 1013 727 1878 796  7.71 595 598 5.4
I gy 709 560 926 742 881 1120 844 1036 9.65 829 895
K 1071 663 750 972 1078 1470 1091 1111 732 819 786
IR, 2932 304 3042 3015 2964 27.62 297 2948 29.11 2942 2937
PR RPREE 2548 0 2472 2554 2715 2641 3456 29.14 2707 2490 2488 2537
wL B 2395 2243 2599 2504 2494 3000 2468 2676 2648 2609 2579
K 2779 2398 2372 2741 2756  30.02 2692 2668 26.64 2823 2801
A, 001 014 019 040 032 078 035 023 012 024 022
Wikkfey  RFEE -031  -064  -026 004 -031 019 -0.18 -061 084 089 -1.34
I &by 032 002 021 011 040 032 031 022 011 -006 0.1
K 033 058 074 042 046 046 033 033 019 029 032
A 00210 00170 0.0165 0.0175 0.0155 0.0105 0.0100 0.0095 0.0095 0.0096 0.0096
mikikife  BFEE 00145 0.0144  0.0145 0.0140 0.0136 0.0097 0.0140 0.0141 0014 0.0132 0.0140
dso &% 0.0145 0.0160 0.0160 0.0155 0.0140 0.0097 0.0150 0.0150 0.0150 0.0140 0.0160
AP 00170 00155 0.0165 0.0150 0.0150 0.0105 0.0135 0.0140 0.0135 0.0136 0.0155
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Fig. 3 Relationship between the physical properties of soil and their sampling sites
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Table 2 Results of the mineral ingredients of the soil samples from

sliding body, slip zone and slip bed

W5 B we%

oy 2R AT B F R ET b
PR SRk AR 1L Wk W R
R 20 20 30 20 22 18
Sl A 5 8 5 7 5 5
LE A 16 15 15 12 18 14
el A 5 5 5
ey 25 25 28 25 28 25
A 3 3 5 4
LRl 13 15 10 11 8 12
Ji A 10 12 10 12 12 14
R 2 3
oAb 3 3 2 2 2 3

A7 HBFFE SR IF W« B BEAT AT R A O
WL LRGD AW YEAT A — DN ER R XGHEAT
SHERAGE HEOWEH L W IES, (HAREN
SERE WO HEFURAAE, 45 HE o) BE B,
W RGPS #E0 YRR LA H
WPl wEEAEH], EKMARENT, dT# LY



5523

P83 R e w s U S e B R SR AT N 293

MM TE, S B0 F 0 AR AR A TE R o
BERIFRAR, ST Rh A ke H a8 R A
(i N5 110 1 w0 By £ e O/ ) e w4 )
ERATE E VRN, ERn T I RE. TR T
VIR A e S gk L, AEKIAERIET,
2 FEO PO R A SR R, A
DASRS R N PR B R g I, 525 T B 48

MFE S I 22 35 I3 A G KA, 2 AT R
SERYYIB RSy s HAT Iy EEON R A, SR
Vet AT RIS, S SR ) R
s B A R A AL K G A AR S5, SN
JI A AR MR S T 7 L RF IR SRR IR o (FLBE A A IR
WA GH TR E YRR T . i S AE AR A T R
2L, ALCRBU L E0E, E AN I K s 45
FaTHT, 7K By BRI g e 3 o

6 % it

Tl 9 R AR R AR TR S i R R T, %)
SRS T s sk, AR SCE 0 3 e oy
i LB S E ST, 5 T3S A S
HING MG . IR RER: ANy M E
CILY/B R DT (g AN N G R S B N I DUVE 2 (AL SR (T4 7 O
SERRFAE 22 S W A, RS b oaT 1 DA S ) B 18 1
TEFR A 1 LA b A Ak 2 1 AT W S 1
AR

B3k -

(1] BRGNS, 085, o s St aff L IORE U5 i 1 B 2 il ).
oMb 24, 2003, 21(3): 380. (CHEN Guan-shun, SHA
De-zhi. Method attempt of sliding zone's sampling in soil
landslide[J]. Journal of Mountain Science, 2003, 21(3): 380.
(in Chinese))

[2] x4, FdeTE, P, L B AR A L TR N
WEFEI). L TREHR, 2004, 26(1):83 - 87. (LIU Guo-hua,
WANG Zhen-yu, HUANG Jian-ping. Research on electrical
resistivity feature of soil and it’s application[J]. Chinese
Journal of Geotechnical Engineering, 2004, 26(1): 83 - 87.
(in Chineses))

(3] ¥F 5, SRR, FRUEAS, 5. 0 PE DM MR SR A
EWFFE[]. TR 54, 2003, 11(4): 354 - 359. (XU
Qiang, HUANG Run-giu, CHENG Qian-gong, et al. Study on
soil properties in sliding zone of xietan landslide on the
Three-Gorge reservoir [J]. Journal of Engineering Geology,
2003, 11(4): 354 - 359. (in Chinese))

[4] ARAS, ROREW], Phzis. R g X SHRfTHX
X L AREE ). MR, 2001, 20(4): 89 -
92. (YAN Chun-jie, TANG Hui-ming, SUN Yun-zhi. Study
on the soil of slipping zone in landslides and its significance
by scanning electron microscope and X-ray diffractometer [J].
Geological Science and Technology Information, 2001, 20(4):
89 - 92. (in Chinese))

(5] EPN, MM, BR o BE. AR # U e x gY
2 BT S B Rk g R AR T 9], 2K 3C it 5 TR
2004(}%): 79 - 81. (WANG Hong-xing, TANG Hui-ming,
CHEN Cong. Study on X-ray diffraction for the orientability
of clay minerals in sliding soil [J]. Hydrogeology and
Engineering Geology, 2004(S): 79 - 81. (in Chinese))

(6] FP, FNER], B[, /MR A D b LA 3 A
B E PR X AT R O A T ).
W41, 2004, 24(2):26 - 29. (WANG Hong-xing, TANG
Hui-ming, YAN Tong-zhen. Study on X-ray diffraction for
the orientability of clay minerals in sliding—soil in the
miaoshangbei landslide, xiaolangdi reservoir areall]. J

Mineral Petrol, 2004, 24 (2): 26 - 29. (in Chinese))





