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Experimental Research on Shearing Strength Parameters Estimation
Model of Talus Slope
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Abstract: In order to reveal the internal relationship between the shearing strength parameters and their control factors,
this paper carried an experiment which focused on the flowing factors of shear strength: non-uniform degree, curvature
coefficient, round degrees and fine particle content, experimental results indicate that those factors have great effects on
shear strength. The cohesion and internal friction have positive relative with non-uniform degree and curvature coeffi-
cient. The cohesion and internal friction increase with round degrees. Along with the increase of fine particle content, the
cohesion and internal friction are reducing. The relation curve was acquired based on the results, and the inherent law
between the control factor and the shearing parameters was determined. Finally, linear fitting is conducted for the four
factors. The obtained formula can be applied to the estimation of the cohesion and internal friction of sliding sand slope.

Keywords: talus slope; shearing strength parameter; influence factor; estimation model

D BIORAR FIRBES R IO e A ARLEIBI 2AHL S LS B R AED 4, U Caine 38 52 5% JF5 3K 119
AR AW AR M AR T BORAR RIS RS P, DA A L 2 4 e A e T2 AR AR R AR AR
S EPRIANTEE ,JF ARSI BURORIEAA T o RS e A R 0 A A e S B R
1938 4F, [ 51 i WL AR M T B L R B R B A DRI R B RO ik R %
Ja AKE B LGl S e ml, DR RRRROR B3 11 TSR s A R | R AR IR IR 3R e e A o 1

I B #7:2019-02-03 f&%% B #7:2019-03-10
PEE B : MENT(1987—) , B VLR 184, EENGEE IR M TREAERAUN A58 TAF . E-mail: 309351649@ qq. com




80 KA S 25 T RE2ER

F11 5

FRIESEA T2 TR I E R S
e IR L2 TR N E 3 A et
BRI B KR MRS @S T IR R A
PRI S BB DR 5 1 56 R Al SRR, L 4 22
TR DI BT 96 KE 2 R 5 ) PR 30 L5 B R
TRl 1 R AR A 52 2, o HLATE BT 56 B 2 4K
R ] PR BRI SRR TR R B, R, G5 T
ORI T 14 A TS5 A

T XD B R B IA R, A SCLAS Y
SREE ¢ FFRER, PR = AN Fo 42 N R UKL 84 % |
AR B ORISR0 G 5 N B s
5, $ TR DI T 5 3 2 5 o PR 1) ) AL
R 2, M TR D3 T B 8 P2 2 ATt L DR P A
B X R BT iR it & TR B
B S
1RSSR V551

HR A T8 RD B A4 45 M kR AR AT N BIF 9T AR
SREU1013] S ORI [0 2 | 40 R & it IBURLER I
SN AT, oA BN S (e @) [F]
(OP N VA AL AL LR TR i
1.1 s sy

AT AR A PF TR R R AR /N T 5 mm 1Y
R A 4N URL R LE S mm ~ 20 mm (19 URLE

SR, B AN RIR B (C, = 12.1.9.6.7.2,
5.0.4.4)FF b, BLRURE S BOR ZRC DL IE 1,
£ 100
= 07 —— 1#R K
= 300 - 24 H
o ——3H#A
i 60 i
st —e— 4R FE
= 40} ——5#I AL
& 30+
2 20f
% 10}
=0 : -
< 100 10 1 0.1

Bk 4%/mm

B 1K e R AL #h £

1.2 ZHtERZE
AR SR O (5 R 1 A b v R ST sk
()IHEHMA

R = i:(ri/R)/n (D)

Horper, HFEARAAEAE s R S BURL I A 4 [ 2 42, T
BRRAELs n UKL P A A B0 S

ARAORE 2 1 (m ) 451U HH 240 JBOAE B 15 TR
JrCEE Y U AE

SRy ik B 55 SRR AHAF I D0, RR A0 AE SRR
AT RAHREIGER, B LA SCET Y15 1 E K )
FIBUE /N, 43 %128 0.1 MPa 0.2 MPa.0.3 MPa,
0.4 MPa.0.5 MPa. EshHTaToR B4k WLIE 2,
P w3 (2) TS B AE S B B 5
SR SRIMASORE [A) A7 AE L B 4 5, AE 59 D) o it v
LB 2l B i B T, NI = AR R T

Ty = ¢ + otang (2)
Horbro o, MYTHSRIE s ¢ HER T30 HBITT50 A

0.5 o 1#HAFE
w2 HR B

041 csmnpe
& 0.3 b d#id £ X
%042 xS#iﬁEﬁ

0.1
0.0

0 0.1 0.2 0.3 0.4 0.5
o/MPa

B2 H&c-o B
L EIRTT R AR E P SR, WA 1.
*1 ANEREYMEZRSHLL

FE c c R ERI) NEEEA
%' ! ‘ E R /MPa /(°)
1# 2.1 3.00 1.72 20 0.070 40.5
24 9.6 277 1.54 40 0.066 39.3
3# 7.2 257 1.63 60 0.060 39.1
44 50 1.96 1.43 80 0.059 38.2
5# 4.4 170 1.39 100 0.048 38.1

2 AR P
2.1 BRI BE X5 5T 53R B AU S
ANI5) BRI R R BN S N RS R T
] Y RSO R AN (UL 3—[&1 6)
¢ =-0.19C* +5.47C, +31.6, R>=0.86 (3)
o =0.01C.* +0.15C, + 37.3, R* = 0.96 (4)
¢ =-0.93C*+18.2C,. +22.6, R>=0.87 (5)
o =1.76C2 - 6.54C, + 44.2, R?> = 0.97 (6)
B 3 FIE 5 AT, 265 1 0 RN 5 B0k i
AR E(C,) K Bl (C.) BEMKL KR,
i1l 4 FIEL 6 FIE M, N BE4E AR 1) R/ 5 KL 9 A
PISJRE(C) B R (C) IR RIEM KL LR,
I, Y C,=5 H C.=1~3 0, Wk fr B %
S, WU PR B AR . A R GELERIRE
KNS [FPRLA 0 23 A i B K, BE R @A),



%3

NEESIL, 2 - TR DI BT 9 I

SEAG E AR S oY 81

Hh DR A7 FE PR, 3R s e s e
KABRLIE B ZR GE R ZS B, /NBURE I ] SE 00 3 7E
SNy UKL (R AH EL A T ORI, e
AE 3858 , DI RIORE ) BC BT 56 BE B =2 3 =

&K J1c/MPa
SoLcoooooe
SCooocococooo
SZOOLEGOI®

B3 HENSAHERHHELE

41.0

B4 MEEASTHERHEBLE

/’

% J1c/MPa
coooLoooo
coocococoooo
SEROOEGSAI®

00 05 10 15 20 25 30 35
Ce

BS5 HENSHRRYMEE

41.0
405
L 40.0
& 395 4
¥ 390
# 385
& 38,0

37.5
00 05 10 15 20 25 30 35

Ce

o WEEMSHERYHEE

2.2 SLPE B R B X BT 58 B A R0
IR 73501 55 N EE 52 £ L %66 2R 1 TR) Y pR 80K
mr:
¢ =— 137.85R* + 476.23R - 343.83,R* = 0.76
(7)
@ = 8.46R> - 19.56R + 48.9, R* = 0.89  (8)
PG TR EE SR I INBE T [ BE 3G R A 4 R
A ORI Y1z Slad R b 2 A e R AE L, T 5 B2
O Y RIURL , LA THTBOHLRE , 1 PR . FEBT DI
P, UKL E] HA 5 52 A A I A EE S BR A, 25

BOR R REREAERL, BORLE i e rp g e e
PRI, Y2 680 JEE K, PAY JEE 488 A R 266 2R 088 K, B B
AFITFHARAFE -

o

*

% J1c/MPa
coooooooo
cCoocoooocooC

o —=NWE Ul A

0 0.5 1.0 1.5 2.0
T [ )8

B7 #HENEZEREHLE

41.0
405 -
400
& 395 .
¥ 390 .

#3385
T 380
375 : : : )
0.0 0.5 1.0 1.5 2.0
VE [ B

8 MEZEASEREMLE

2.3 YRS EXTHE R E R

UKL & i m o35 R AR R SR ) TR] Y B
¢ =-0.02m> = 0.075m + 71.64,R*> = 0.95  (9)
@ = 0.003m* - 0.062m + 41.56,R* = 0.96  (10)

PUBTIREE S E 0 K/NRE m (B3 RN
L ULSORE Ay SE I, ARSI A0RE (1] Ao 422 fik TR 25 0K
TESS YN IVERT , B — ROk 1p 2L iz 2l 77 15 B L
AHSR AR I B B, X A~k B s T IR e, Ry
o R BEAAAE () B AR 22 , 59 U0 el 2 o o B ik Ak
I, A7 S B W RORE, W5 2SR &, Rt ok
DIAHRIURL Ay SE I, RIS Y 7 2k o 23 K, AT 26
RIIFINEESE A 20 BORL DL 400k S 2
LI G 11788 /I, A b ) P 42 ik TR RAEG , Mg 45 1
FEW S RRAR, AE BT YRN8 (8] 4 B iz
B v MR BE A RS/ 0N, A8 MM T ) ¥ Bl H
B o P, Ak 9 FIlE 10 7R, 26 58 1l BE 45
LN S EEE E TR A== i By N1 T

\

Fi % J1c/MPa
Soooooooo
SCoooooco0oo
SZTOHEGRIJ%

0 20 40 60 80 100
m/%

9 HENSEBHESEHKE



82 KA S 25 T RE2ER

F11 5

41.0
405
400
£395
390 ¢

335

%380 M

37.5

0 20 40 60 80 100
m/%

B0 AERfASETH S R %E
e 8L 2 TR A 53 BT 5 ik, R O B A
Bl B oA R, S S 98 D ST 5 50 S £ 5
(EE
¢ =-0.008m - 0.033C, - 0.102C, - 0.051R +

1.642, R? = 0.91 (11)
¢ = 0.002m + 0.296C, - 0.749C, + 3.677R +
32.809, R =0.92 (12)

SRy 58 TE TR 0 0 B 58 B B Al SRR AL 0 5K
(L) AAZ(12) o HER 1, A< SCAFR—I0 e 38 it 5%
B Ab IR HERUA DR, 42 1R F R R S 80T 5
Tk A9 R RE AR OGRS, D3R 20 #3R 1 HhAl
KBEOEANAX (1) A30(12), TR AR ) 1
BLER ¢ =1.02 MPa, @ =38.07°, 2 PIRIR AT fe
) ¢ =0.62 MPa, ¢ = 38.17°43 5% K 0.4 MPa Fil/]\
0.1°, WTEATHeZ I N o Jdad B3R gk, vl L
R IR A A2 ST R | 400 0L 5 15k 0 8 (53] B skt
Tl TR DY B 3 9 B S HOR N

*2 WIFRBBUE
m BEST RS

I
€ C. WHER g MPa /()
7.3 2.98 1.45 50.2 0.62 38.17
£ A

3 &4 i

EE X TR BT B9 5 2 50 4 il P Ao A AR
A BAR A ST J T R s [ R A R
TR AN S XL BT S50 (e . o) IRZ MR 43 BT, #87
TSP T R B S BRI RN FE R R (1)
M C,=5H C.=1~30  HBIZH(c. o) IR/
WURLANE 5] 2850 2R R B B R K5 (2) Hisy
SR ¢ WR/INBE TR 5 B2 1 1 RT3 5 (3) By
SR ¢ WIR/INE AN BURL & B A3 Kk b IF
22 TR R S B0 R SO R I,
Z i e AT IR A B 1, TR R R T S Y 2 8]
K AR

S 3k :

[1]

(6]

(8]

[10]

[11]

[12]

[14]

[15]

MR, oA 2 7, A5 L BIORL R AS I T 0 [ 43 TR
BiiaHe AR o 5T [J]. TR 5~ 4k, 2015, 23 (3)
415-419.
Blong R J. A numerical classification of selected landslides of
debris slide-avalanche-flow type [ J]. FEngineering Geology,
1973,7(2) :99-114.
Gabriel D. The effect of slope length on the amount and size
distribution of eroded silt loam: short slope laboratory experi-
ments on interrill erosion[ J]. Geomorphology, 1999, 28 : 169-
172.
Bretz M, Cunningham J B, Kurczvnslci Pletal, et al. Imag-
ing of avalanches in granular materials[ J]. Physical Review
Letters, 1992,69(16) :2431-2434.
ERWAE W =R 52,5 RDIREE SR RIS B U
S A SR ] A 2 T15, 2007, 28(7) : 1299-
1303.
U, A, Tk /MM I G2 % v S0UBEIR b T 1
SBG xR Y] B R 5 B i6 2 4, 2003, 14
(4):33-38.
o R, AL, AR AL A X S RIORLAR B 2 S0 S
BLIRIRIEELI] . 5 A0 125 TR, 2004, 23(18) : 3178-
3184.
TR Wb A0, 95 XU, 55 D HERRL ) ) 2 et 5
FRGHEACTIMATIE[I]. AR KE F0,2005,15(4) :
44-50.
FERAEL W = 2R, 55 ORDIR PR T D IS SR E
SEBUESHTI] . 117 ,2007,28(2) :219-223.
% [ e, WEARME , E AU TR RS S A R R Bk
R AR BRI R, 2006,27(5) < 7-12.
N, R HR , 2 (UAE, 45 ORI R R R IR Y
HRH AR AT 5L [J] . VL RE 2 B Be Al , 2016, 33(9) -
116-120.
FEMAR XML, AR SR A, 45 RE % e X D B )
FHE BTSSR TE L] KR 5 R TR, 2018,

16(6) :36-39.
Ye ML AR ERAESR, AE ORI WO HE AR )

JIRRHERZ e 0B B SR (0] KR 5 0 TR 4R,
2010,8(4) :44-47.

e MRS AT (ML 220 220 R4 A,
1991.

W EE ik, BN, & S RUA VLR A L B
LT F A A A S B VR X R ()] E b R R
Biia2F 4, 2001, 12(4) :34-35.



