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COM PL ETE STRESS-STRA IN BEHAV IO R
FO R SHEAR FA IL URE O F ROCKS

Zhou Guo lin
(D epantm ent of C ivil Engineering, T he U niversity of Hong Kong, 　Hong Kong, 　Ch ina)

博士学位论文摘要　T he invest iga t ion of com p lete st ress2st ra in behavio r and com p ressive fa ilu re behavio r of

som e Hong Kong rock s are carried ou t. A large num ber of tests have been conducted to study the

defo rm at ion and fa ilu re fea tu res of rock s. Som e in terest ing test resu lts have been ob ta ined. T hese resu lts

show tha t loca lized defo rm at ion and fa ilu re st rongly affect the defo rm at ion and fa ilu re p rocess of the

specim en s ju st p rio r to the peak stress and in the po st2peak stage.

T he tw o types of fa ilu re m odes, nam ely exfo lia t ion and shear fa ilu re have been invest iga ted in deta il.

Fo r the exfo lia t ion fa ilu re m ode, an experim en t m ethod has been p ropo sed to ob serve the exfo lia t ing p rocess.

A p ropo sed m odel has been u sed to exp la in the influence of exfo lia t ion on the gro ss st ress2st ra in cu rve. It is

found tha t the exfo lia t ion du ring load ing m ay be one of the reason s tha t a gran ite specim en exh ib its C lass Ê

behavio r. T he influences of m ach ine st iffness con tro l m odes, end con stra in ts, load ing ra te and confin ing

p ressu re on the test resu lts have been discu ssed and invest iga ted. A new classif ica t ion m ethod of rock fa ilu re

has been p ropo sed.

Specia l a t ten t ion has been devo ted to the invest iga t ion of the loca lized defo rm at ion and fa ilu re p rocess of

in tact rock in the shear fa ilu re m ode. A test m ethod is p ropo sed to detect the p rocess. It is found tha t the

defo rm at ion of rock m ateria l m ay be divided in to th ree stages: nam ely un ifo rm stage, p re2peak b ifu rca t ion

stage and po st2peak b ifu rca t ion stage. T h is phenom enon has been exp la ined by a p ropo sed qualita t ive

ana lysis.

It is fu rther found tha t th is loca lized p rocess w ill sign if ican t ly influence the shape of st ress2st ra in cu rves,

tha t is, the loca lized defo rm at ion is one of reason s tha t rock disp lays the effect of leng th to d iam eter ra t io. A

con st itu t ive m odel is p ropo sed to sim u la te the loca lized defo rm at ion and fa ilu re p rocess. It can sim u la te the

stra in soften ing, st ra in loca liza t ion, effect of leng th to diam eter (L öD ) ra t io , un load ing2reload ing respon s,

and elast ic m odu lu s degrada t ion, etc. Based on the m odel, a new strength criterion exp ressed by the rela t ive

shear d isp lacem en t is p ropo sed. T h is criterion cap tu res the com p lex fea tu res of peak streng th of rock such as

the size effect.
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