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Fig. 1 Debris flow formation at Jiangjia Ravine
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HOHF , FEGAE 3K RIL T X . ER AW
BEE 13 R A A W 5 FR Dy U6 A TR T 5 b, 3X
PR HAE— E S5 PE T Al A AL B (b &
PR 3G S, B0E BRI BEE S S5 DL &
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15 ~30 "', WAL+ S BRA G
WA R ERE SN, EAB R <2 m,
HREER /D, W H B RB . WEBEESE K
KA RA W= TR

TS = B R FK S S, B
R S 2 S AN AR S S T PR AR R
AR IR T RN A T VR, HBE R R B 3 m
Tt PAAS SR A0 553 T 1 3 R 41,1983 - 05
~10 MR, BB IR A IR AWM L&A
15.39 x10* m’® ,1983 - 11 ~ 1984 — 04 (Y B3 Wk
HIHRIRYI A 4. 47 x 10° m®, JU T 25 0 395 0% 3 /) A 35
T HE(15.4 x10° m’) R RFEL & (4.47 x 10*
m®) [ 3. 45 %,
2.2 BEETEESKEHTR

HFETER R, AR M E AT Ol
FHEEEEKE, VRN T 1% (8.85%) |
4.85% (R 1) F16.67% (K 2) ; TR K 1K
FHIEKERE4.8% (WK 1),
2.2.1 BESHMOEESESKE G A) WER

AL

FR7 ARWHAEZE, LW H B ERER S
40°C ~60°C , Z& KR, B P ZE A 3 BT 11 I i 25 T
THEEKETREMR K, RS M
NW10°, il =S i ) i & 5] NE - NW, B 387 s ez
i 155 360 cm , ZHITE (A) KRR N 10 cm,

L B2 RS 1 MFRH 2 57 50H% 7 A 21

HF23 By, \Bmas mam LS KENEHT
L2, 21 B2ZE7 10 d JLE RGBT, 408 LIRT
— K FEFERT 0. 8 R, 20 d BEEAFERIT
21 B A KEALZ S 5. 81 mm HRTHINE
IKERZ, LIR B, I 2 T % )2 (0 ~ 40
em) HEEIKE A 2% £4, 1 JZH 1 80 ~ 360
em +RKEREKEHRRE N 2.6%, FIELT
JEHE 120 cm PUF A EAEKERHBM 1. 4%
—4. 4% BB IER . X—FEZED 360 cm 4 H
B9 O RS RO F A BHKAESL, ZMAKILRMY
B Ok 2R i ss FHE 210 em PLERIRE R
68°HIBEIK, T 210 em LATF W R 78° Wb
X, & EREE T KX BRI BESRE A K, R B
T 80 ~360 cm + R &K B I B ARGk X TN 9

2. 7TH22 HA22.9 mm [EFH,FFLLT7 A 23 B
e zs E SRS K BB B3, IF2 HRE 0 ~20 cm
ARG KEH 8.99% , 1 JZF|H 80 ~ 360 cm +{k
HEHEKENRT. 8%, ETHELESHE 20 ~40
cm HIEEKER6.9% B HKT L TFESKE
IS, XRRNZETE 5 70% K4 WA
BB T xR AR A K B TR BN, X2
TEEKENAR , WRERBERSI 3. R4 8
mkrb . DAL Ar il B O 2 i 5 ) DG4S T K
BETETHAMBK,7H20H2.6%)57 A23 H
(7.8% ) RE A2 2 X, HEEMFEEKEH
2 5.2%

R 1 BEERE(D]) GBREERN () T EEKBHESTUAERY S KRR
Table 1 Comparison of soil moisture of debris flow deposit in gully to different one in surface and inside of landslide
H 3 bl -1 b2 -1 bl -2 b2 -2 VIR
2008 -07 -23 0.082 7 0.1116 0.063 3 0.074 8 0.1113
2008 - 08 -01 0.048 9 0.099 3 0.0317 0.052 0 0.089 4
2008 -08 - 10 0.068 6 0.077 4 0.042 1 0.0277 0.1389
2008 -08 - 18 0.082 0 0.065 8 0.057 0 0.0359 0.1095
FH{E 0.070 5 0.088 5 0.048 5 0.047 6 0.1123
F2 BE(A)BESESHEE(C) THRSKBRUHEL LR
Table 2 Comparison of soil moisture in collapse to one in landslide
H# A-1%E% A-2¥H% Cl-1% Cl -2 ¥#% C2-1% C2 -2 %
2008 -07 -23 9.00 7.83 11.03 16. 42 8.58 9.52
2008 -08 -0t 7,02 6.17 14. 05 10. 80 13.78 9.00
2008 -08 - 10 5.99 6.03 9.98 11.95 13.83 11.02
2008 -08 - 18 8.53 8.12 13.62 12.18 14. 59 11.35
Ty 7.33 6. 67 11. 69 13.06 12.07 9.85




460 [T}

13

i 274

GKE (%)

0

50 {
100 8 »
150 |
200 \\ ;\ i X
250 2

—— 51 T‘
300w g2 N

350 —&— I3 M
— %= R¥4
—%— R55

(BWRAEFI1.2.3.4.5 4513 2008 407 -21 07 -23,
08 -01.,08 —10.08 - 18 3X 5 /B H AWML

B2 BEHHOGTELARKBRNEETN

Fig.2 Plumbing change of soil moisture of front

wE (vmm )

400

surface in shear outlet of landslide

3. B2HRI3 A4 3528 H1 H8H
10 5.8 A 18 HIGx mEAS/KEMHLZL. 8 A1
HEETE N 14. 11 mm (RATH + S RPEF 5.61 +
8.5) 8 H10 HA M 11.47 mm (5.07 +6.4)F18 A
18 HEY 15.06 mm( RAFH) . WaEH Li&EKkE
A3 BRI 2 5 R A R TR B, R IR B XL
A S EE MUK R,
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Ko

2. Wy REAREEY LR EKE RS
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mm FIRERTC R, WA AR (RS D) WEEREL
HEKBEHHTERL (RS 2) XELESKER.
R HERER . ME3 A6 H24 H(35).6 A28 H
(4 1) B PTG 5 A2 4> %1 % 39.32 mm (15.03 +
28.33) 43.36 mm(18.01 +21.31) L% 8 A 18 H
(8 %)15.06 mm( RARH) . X =, WRRE
30 ~20 mm WFERIER, 7 A2 B(S F)JTA 1L
H(7 S)BMaAESH N 29.84 mm (11.78 +
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HREZ IR SKRBDHIRTERAR(RT) 1) RE
T REKE, U LRSS MR T B TR B R
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Fig. 3 Plumbing change of soil moisture in different

ground covers of landslide
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RELEEKE(1L7%), 5SRBEHHERE LA S
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F 1 BAER AR B, RFEHL A b1 B S5
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ROb2 B3 m &, B 1 m BT Y NW8° |
Y R 30° RS L, )3 AR HHFZ 70 em .60
cm & HIE b2, st R B AN LIRS KER
ARG, bl -1 #1 b2 -1 51K bl 5 b2 1
FIHEF#RE(0 ~20 mm) & E/KE ;b1 -2 F1 b2 -
2a5IRFDL 52 LEFHEERZLUT (20 ~ 80
mm) ) L ERESKE,

3. 445127323 H(a) 8 H1 H(b) 8
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T RS KBRERE AR . B —J7 S i
ARG KR X PR e R R 2 L T BRI
KPR AR A K B L B JT — 2 5 [R] i
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Fig. 4 Plumbing change of soil moisture in surface

and depth of landslide inside(70 cm)
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1. AEFIZENI N, RE X R E AT
BWHAEW R KA BRI FR A 2 57, UG Y
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o fH4N7 H 23 HMFI8 [ 18 HW HIAS/KEH
L R S AT K B RS 1S b (BECHETE R 7
A22HA22.9 mm (&, M/5% 8 A 18 HEZ 16
H(16.5 mm) .17 H (2.8 mm) KFEFT, B LARTE +
EEAKBRERTFREENLESKE, BAERL$
b2-15bl -1 WERLEEGKEFHEI LT
ML, EEER B -1 RELEREKER DL -1 HE
BrEEKEES,

2. WA AIZ 70 cm, B AR NI E
BEEO0~20 cm)b2 -1 +HEGKESERUT
b2 -2 BEMNTEREKEBRE, B¥RZLEEK
B b2 - 1(FI{H ;8. 85% ) BilLi K T A HR (b2
-2) R EKECPHE 4. 76% ) , 13K 1,

BREEE LR E (7) LRI, ER
HHEJE N EEEE A (o) BE S /K& (W) 85 i 224k
R, NEEE A (o) NI RIR R Z BIFAEE —
MEKE, XTERENERAESKER11L.5% (X
Do BEKEWS1L5%8F (K 2), HAERES K
BRInmE R W<1l.5% (X 1)/ 3.05
f. MNERS(C) MBES KB M2 o (X
3) (4]

W<11.5%, ¢ = —34.9W +32.03 (1)
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Fig. 5 Change curves of shear strength of gravel
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W>11.5%, ¢ = - 106.5W +40. 13 (2)
C=0.03982(W ) -0.95 (3)

PILEE S LR BLBISEE (7, = C + (P - Py)
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B LB KRB BN , AN 2.078 v’ &
PG KERN 0.366, i % AAH BALBRE R K&
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SRR AR A AR IR OL R B HOR A
FHHAN 7 ~8 Ao EMEDH, YRR, 32
BRI A BT B AU, LA S TR A 4 57 i 11
- IKOKRBR/NRE M, W3R B AR B Y H s i
PR AR 38 , 5 R TR e ) JELE A B R K | SROK IR
o, ME AR AT R L BIPR A HR

3 AT RN B AR

RS IR st P Ay AR T Vi B B T R R T
i, SRR R Z, B AU R BUB AR R IR R,
PRI K B R, K 2% B b B PR A I Vi
B,

3.1 HEESR

I TR IR TS SR, LT AR TENE ),
— RPN B SRA T 15 Bl Pk 3 SR AT S 2D D
SBOLA SRR s R RO A WIE Wk 85258 5
FIRAAE R o BRI 2R Y O SR 0 B 9 3 o
RE TSR IE SR, LA R SR E TR
B IO S AR R + 7 B (15.4 x 10° m)
REFLIE(4.47 x10° m*) (9 3.45 t5. HERF

A TRV A T B, B19E B R R U, AR
W AFARUR B 2 5 SR Tl 23 Y4 IR L, B 1 PR
3.2 BRGNSk R

HEHEAAMEDER, BBEREMFRENY L
IKEKE, K 11.69% ~12.07% .13.06%
~9.85% (FK2) , ZEEEEH IS P8y
558 JBE Jo7 7 A F IR R B K B
3.2.1 RUAM LR SH

NI AL K BT D= & A
HEWZ6 A 24 H KW RETE T 3R R,

1 B BB AR E R d, =
3.79 mm, <2 mm ki Y 44. 85% , WA FUA T 2H
dg =19. 34 mm, <2 mm ik 25 1.99% , {6,
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Fig. 6 Grain composition curves in upper and under

layer in collapse and landslide

2. FRBUALEH U R JURL 45 40 85 AL T, A
Wk EES TR RLRRY, B0 5
H945.51% M 47.71% . FFRWTFE L LB (ec)
HBBRB(K) MERERT WAL ANBER
¥53- 514 0. 008 929 mm/s.0.009 205 mm/s, T
R A B AL B AR Sy SR AL R 39. 68% , B &
FY¥)0.008 197 mm/s, T H X B K 1 35 HE AR 1Y
WE R 45° , M3 23 1 /2 68° ~ 78°HyBEIK, Rt
BMEAE [ — e S 2 TR AL, LR SR B E
SRR
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L 3R 2 RAEN— S B R AT (A) 2
T3 B33 (C) A8 K B R B HE 38« A AR TR
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(7.33% ) 1 4. 36% o FABUKIGH C2 - 1 (B M
30 cm) FE T RS KE(12.07% ) BB ZS %

BUT(A-2) L &EKE(6.67% )5 5.4% . |G}

it PR R TSR B RN A BN (B 22 57, &R 1 4E
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2. WG RERE SRR M ZE S A L7 A
23 H58 A 1 HE M E/KEBTRIT o6, RE
8 A1 AFTH 14. 11 mm(AK 5. 61 + i 8.5), k.
7 H23 HiyA 20.53 mm (R 7 H 22 HA 25.1
mm FFH) /0 6.42 mm, HE A8 H 1 HA -1k F
KERERE 6 hR4E,7 H 23 HENE 15 h R&,8
 H 1 BHAAEUACY -1 REMO0 ~5 em B HEEKE
(14.05% )itk 7 H 23 HE C1 -1 & EK
B(11.03% )& 3.01% (F£2),

3. BEAMENS AR, M6 h RELT
BES5NMEE - H N8 A1 HERAEEN, MR
HHFH Cl -1 REZHO0~5cm WEHEEKE
(14.05% ) L AR BUA TR R A MM (ClL -2)5 ~ 15
em B AGKER(10.8% )5 3.25% , 17 A 23
HBBAKR(C1-1)REMO0~5 em LK EKE
(11.03% ) #3 b A BUA AR R AL S5 (C1 -2)5 ~ 15
em B RS KB/ (16.42% )7 5.39%

4. W7 27 A 23 HRBUATIR RSO ~5
em R E K E (11.03% ) 5 A BUK T ER R A 5L
MAS~15 ecm B ARG KER (16.42% ) FITIHB
RAES N 15 ~25 em By LIRS KER(15.86% )
P2 ;s DA R R BUAIR IR ((C2 - 1) RER 0 ~5
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Fig. 7 Distributing status of soil moisture in upper and

under layer in collapse and landslide
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Abstract ; Rheological characteristic of soil on collapse-landslid and stream slop in debris flow formation-zone to an-
swer process to rainfall are analyzed in this article,,which is through different periods of rainy season ,observation of
different soil moisture status after rainfall Infiltration and season change of fountain. . Analyzed results indicated that
the rheological characteristics of soil on collapse-landslid in debris flow formation will answer different process to
rainfall. The soil moisture on free face of landslide is 6. 67% .4.8% respectivelly in rainy season, activity in land-
slide mostly is supplied down gully bed by collapse manner action passed its forward edge. It is easily thixotropic
liquefaction for the soil to locate limit stress state under infiltrate and washed out of rainfall, because the soil in col-
lapse is the most loose, also when the soil moisture generally is higher 8.85% ~16% in rainy season. Then it will

translate into eroded process of debris flow with hiper-consentration.

Key words: collapse; landslid ; moisture ;limit stress ; debris flow



