On a shear failure by the maximum frictional
shear stress criteria using an asymptotic solution
for the Drucker-Prager elastic-plastic material
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ON A SHEAR FAILURE BY THE MAXIMUM FRICTIONAL SHEAR STRESS
CRITERIA USING AN ASYMPTOTIC SOLUTION FOR
THE DRUKER-PRAGER ELASTIC-PLASTIC MATERIAL

Chikayoshi YATOMI* and Taiki SHIMBO* *

A new fracture criterion of the shear failure for the geomaterials is presented which enables to predict a straight extension of a

crack in the elastic plastic materials under the compressive loads. It is an application of the Coulomb fracture criterion to a crack

extension criterion called “The maximum frictional shear stress criterion”.

We examine the criterion by using both the singular and the constant terms in the asymptotic expansion of the crack tip stress

fields for a linear hardening Drucker-Prager elastic plastic material. As a result, we find that the confining pressure, the frictional

coefficient of the crack surface, the small hardening parameter, and the dilatancy effect is the lowering of the extensive hoop stress

causing the crack kink, which contribute the frictional shear stress extending a crack straight to maximum.
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Fig.2 Angular variation of dimensionless stresses

(0,/0,=04) .

R(12)T, F2HOY—mEHWEEMRIE, H1HD
FERTETT T, S RUERE VI, KEEREID s
IR SBT285E, TOEZEMEEOIE 05 b,
R, ISR IO R E RBIEV IS RAET D
7o, WHER, SIHRVEBEEL 2D, SARTBENE U
WEILRDDBTHD. iE->T, BlziE, ZomEND
LT, JEAFEN DB —EMEIS DA ER S E5FIT LY,
ZRHDOW|Y Z2/NESLTEHHEIZEY, EROBIEDIES
Z, RS INCE Z D ENFEEIL D LB XN TH
5. R dc B 2R X 2N L EBIIE D IS 2 EH
SHH, FFRISHZETCRRASE-IEHTH S,
T-Stress %5 24X, IANFEIGIERECLY, <&
ERAEICETIERFELZRIFHATELOLET
LB THD.
4+1 Drucker-Prager BE¥BVEIR DS R RERE

BES O OFERIZ L0, B RIS IIRO L 5 lIckE T,

¢'(r,0) =%6(0). (13)

2T, EBfrE (), B ENTAEOLD

B chrFa2rT. £/, 7=/L THY, LITEXD
WLz R OWEHETH D, 4,

KP
L=—1_, 14
JL e (14)
LEFRTD L,
¢ (r,0)= Ky 6(0) (15)
2rr

L% TS KT TSN XEES ) ORTEFOY
HETHY, MEROTROERSMT L > THRFE D
fifi{l. 9" % Drucker-Prager HIAM:AKDE — N IR OIS L
K TH 5.

4, Fig3 lZB\WT, ZZUEETFHORAEE P 21398
PEAGPRIBIZ & 2 /NS RERIR BB 2 (58 L C, SIS P 7>
Bt < BN 72T L, BB TEMEIRE TH D L AE
T 5. ZORE, JIEE, BROSEIE S TR P(9)
TH 2 LI HIBERORRRTH 2856 121%, TR
Ui D — 5 D I F G TR N DAL O FER OB I L O
ZOHEEAN O X W E T A AR ChIUEL, 20O/
%, RIS THDHENEHTEXS.



Fig.3 Integral path of the path independent integrals.
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