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博士学位论文摘要　T he rheo logical behavio r of rock salt is impo rtan t fo r m any engineering app licat ions1T h is

disserta t ion repo rts on experim en ts and model analyses of rock salt1 A n in - dep th study is p resen ted of the

t im e - dependen t p ropert ies of rock salt1 It consists of tw o parts1 T he first part is the experim en tal

invest igat ion, w h ich is aim ed at imp roving the understanding of the rheo logical behavio r of rock salt1U niax ial

and trtax ia l creep and relaxat ion experim en ts have been perfo rm ed to fu rther th is goal1 T he second part is the

analysis of const itu t ive models of the m echan ical behavio r of rock salt and the evaluat ion of their p redict ive

capab ility1 T he ob ject ive of th is research is to upgrade the understanding of the t im e- dependen t p ropert ies of

rock salt and to develop a mo re reasonab le dam age const itu t ive theo ry to describe the comp lete m echan ical

response of rock salt1
In the first part , besides conven t ional creep and relaxat ion tests , stepw ise , loadin s and reloading , and

alternat ing relaxat ion and creep tests are described1 Tw elve tests have been perfo rm ed, rangig in du rat ion

from a few hours to 4 mon th s1 T he ax ial st ress ranges from 13 to 43 M Pa1 Confin ing p ressu re ranges from 0

to 111 2M Pa1T he confin in s p ressu re effect , the st ress level , and the load path effect on the creep and stress

relaxat ion of rock salt are analyzed th rough the experim en tal invest igat ion1 T he p re - creep effect on stress

relaxat ion is ob tained1 T he experim en tal invest igat ions reveal that the confin ing p ressu re effect on the creep is

sign if ican t on ly in the low - p ressu re range (0～ 3 M Pa) 1 Steady sta te st ra in rate is independen t of the load

path1 T he p re- creep stra in and the confin ing p ressu re affect the st ress relaxat ion sign if ican t ly1 T he ex istence

of a t ransien t st ra in lim it and of a low er creep lim it is confirm ed by the experim en tal resu lts p resen ted in th is

disserta t ion1
T he second part of th is study review s const itu t ive theo ry equat ions cu rren t ly used in rock salt m echan ics

research and suggests a new const itu t ive equat ion in o rder to rep resen t the test ing data ob tained1 A n

endoch ron ic model is developed in o rder to model the temperatu re effects on the m ateria l response1 A new

dam age const itu t ive equat ion is p ropo sed in o rder to rep resen t the en t ire creep behavio r1 A comparison of

theo ret icaliy calcu la ted resu lts w ith experim en tal resu lts is given1 Based on thermodynam ic theo ry and dam age

m echan ics , an evo lu t ion equat ion of creep dam age of rock salt is p ropo sed1 A new creep const itu t ive equat ion

is derived from th is evo lu t ion equat ion1 T he new model p redicts the dam age behavio r induced by the creep

usin s on ly a few m ateria l param eters , w h ich have obvious physical m ean ing1
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