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A method for determinating shear strength using shear stress
concentration factor and its engineering application
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Abstract: This paper proposes a method for determination of shear strength based on stress concentration factor by investigating the
distribution regularity of stress concentration factor in the shear plane and analyzing the curves of shear stress-shear displacement.
Laboratory large-scale direct shear tests are conducted on the specimens from clay layer with breccia along Wuhan metro line 6.
the variations of shear strength parameters of the soil layer with the stone content variation are determined. Through comparing this
method with procedures in codes, the feasibility of this method are discussed. The results show that the stress concentration factor K
partly reflect the shear strength of the soil; the cohesion of clay containing breccia approximately increases linearly with the increase
of stone content, which is consistent with the existing research results. This method for shear strength based on stress concentration
factor, can be used as an effective way to study soil strength characteristics.

Keywords: direct shear test; interfacial stress; shear strength; rock content; shear stress concentration factor

B = 56200V 3 Pl 1 o U A3 0T 7 12 v A P R 40
BT 25 90 A1 AR 454 55 S Bl A 1 T AP AE

[y ot T B RS SAR AR R s . e, AR AT R A e R IR . B

B PR B IR O ks it SRR E Y A5 B A B R i O L b S

Weka HH: 2017-02-23
FEETH . NSFC-z M A S T AR H (No. U1402231) 5 [BEKE s AERIBFFUR ETRI973)WH (No. 2015CB057905) ; [H 5K AMREl -5 4
I LI H (No. 51279202) .

This work was supported by the NSFC-United Fund Key Support Project of Yunnan(U1402231) , the National Program on Key Basic Research Project of
China(973 Program) (2015CB057905), and the National Natural Science Foundation of China(51279202).

WAEE R AR, U, 1989 4RAE, WELWRAAE, A RBEIE FFZ 5 H R KB R E M T . E-mail: 1iul989shiwei@163.com



54 = +

b 2017 4F

TARM SR, HROAR R L A B
BAF LU, RIS iy DA SR 5 T IR o =2
WK B A R0 A R I IR 4 R, HoERAE
Ji i, e D R, AR N HT . AR
Toie K AT Rp 5 i BEAT 09T, By o B U 2 H
BUAFAE— AN IR, B8 75 e & B A 2 HT 8T
9IS AH ELR S A L AR SR R KB E , 52 T
FEBTETH S & B 5 SEBR A TR ARE

X b TR P BT i R VA ST, X
AEL A OV 0 b 43 T TR R BY S R EUAE b v 1
P, JF st = o sy o B br e gy i T —
BT AR N RO T B R 5
i K] 3% REAR Jy vk o b AR MR e« BB
I B A7 A% 5% FR e b W {1 AR R AR A By
SR, UG SR, WER BT DDA R B (1/15~
1/10)D Ak (¥ B 18 J3 45 Ay U89 5108 7o B g 2 11
R B 1 - B A7 A A7 VR ARL I AR A1 D B BT
X BT W VAR, DANIAR 15% AR IR B 1 450
PUBTBRISE o X AR A R 1A VR R 1 B
BB A 0 BT N O BT AL B Ok &R h 2 DL &
At/ Ast,, -s (BIALRE) KA, 3¢ R IE 2 i
BT i JEE R4 R 7T B 50 B2 0] = A VR B A B 470 BY i B2
BEAT A, AE N N 2%

TFFT Ut 2 0 W1 W IR 1 D0 1 (P BY o JEE
AR5 oA DR M, 0 0 R PR B 2 6 3 A
BN TR R R Z R . ASCAERS A
BYU) F i BN BEAT SR A B 23 A 1) A L
B R T BT N ) B o R B0 E LA DTBT SR 1y
2, W T DO BN 5 2 A AR & o B R K
Wb eh s AT A R e g R S R
FWR LR, UEW] T ASOE A R

2 BIYIS I WA — BT RN K
INPSE S i il

AR T BT OB U & 1R 45 A A s Al p AR
oy EBTP G Ak BT DDA AN T BT & A ik
=gy, BT AR R T B N ) A5 T Y ) 4%
LAR EFRBTN Ty, R B UL AT Y N
TR AR SRS o BT R S Y
TS RN PR = kR R 2 5 AR
FEor b, A T BT D) S A BT N ) 2 A
gie Likortr, b T RACENSHE SRR, T
B, R (D R ELRm, siYnd b b
YD) AR BT D) 4 A A T RS
(2) BYYI4E LRI BT D) U5 1) 32 85 1 754 H

H BN Ay 8 U 8% AR S B T mARFEAZE . (3)
by TR B AR P R BY ) D v v B T ) 2 A
1, MR A0 A . (4) FEBT Y I RE R AN
TH i R 7 7= 2 R R DL R B ) 66 1 B PR IR 52 )

W BB AR RS LxLxLy, NEYY) &1
P RSE N LxLxLy, — & P28 130 P, m
138 O, BIUIT I x A, BYUISE LRE O
MARE R 0, HEE M EA y B, W 1(@)PiR.
AT BY D) 7 1R BB A de 18 L REREAT 52 HE 40 #T, BY
DI4% B R s ook BT 2 108 1 23 0 ok Ni(x) il
Na(x), K 1)FR.

I by

‘]

(a) BVl N AR 0 i

AN,(x)
L— NV, (x)+ alx dx

L, | M&—

—rw
i
—1(x) T

ON,(x)

<—NZ(7C)+ de

L, Nz(x)_'

dx
(b) BORIE IR Iy 2T
&1 HIRAHERDSH

Fig.1 Force analysis of specimens in direct shear tests
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