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M(ex)L-m = M(L, ex) (43) 

Substituting equlltion 43 in equntion 39 gave 
equation 44, 

de/dt, = [2/(n - .2)E]Lo(n-2m)/2 111 (ex)v (44) 

Since Lo = (t, / Et[#,n-'lJ from equation 35, 
equlltion 44 cnll be written 

tempcmlure are analyzed by the structural 
theory. 

Equntion 48 can be written 

de/ dt = [( Sv 2.( .. - I)/(n-2) C(n-2m)/(n - 2) 

where Kia constant, or as 

de/ dt, = [2/(n - 2)] 

. E-2(m-I)/(n - 2) t- (n - 2 .. )/(.-2) . Jlf(ex)v 

de/ dt, = {[E exp (- A/ ]{1')r 2m
-

2l 

where b, = Ks:",m -1)/(" - '>' b, = - (n -~m)/ 

(n - 2). Theil b, is the stra in n,le at ullit timr, 
(45) and b, is a strain-hardening parameter measur

ing the rate of dec rease of the strain rate with 
time. 

From equation 32, 

using Charles's t emlinology for cracks inclined 
at y to the principnl compres~ive-strc&; SY' Sub
stituting rquation 47 into equation 46 gives 
equntion 48 

Notice tha t in the trivial case where 'In i, 
exactly one, b, is minus one ; this leads ·to a 
log:uithmic .creep law [Scholz, 19G ]. Another 
consequence is that the creep rate is independ
ent of the stress. Equa tion 4 also shows that, 
when In is clo::e to minus one, smnll changes ill 
In will CQuse large changes in the st reii.~ depend
ence of the creep rate ; the time dependence i ~, 

ho\\'ever, much less sen5itive. Thi:; emphasize,; 

I[B exp (- A/ 1C1')f2m
-

2
) [2/(n - 2) t)"-2m 

[S ( . 2 . )/8 1/2]2"(1IO - 1)} 1/(,,-2) 'I( ) 
• v S111 ex - sm ex cr·r J I Y V (48) 

The creep rate of the "'hole specimen is the 
sum of the Yalue£ o f equntion 48 OWl' all the 
appropriafe vnlllP of a. Equa ti ons 3:2 nne! 47 
are inaccurate ,,,hen a is ncar zero or ninety 
degrees . Cracks Qt yer~' high or very low nngles 
to the comprco:siye stre,;s will ll1nke only a smnlI 
contribution to the total st rain ~ince the tensile 
stresses at their tips nre cOIll]Jarat iYely small. 
There is, then, probnbly no serious error in 
evaluating the sum only bet ween the limits of, 
say, eighty-fi"e and fh'e degrees nnc! cquntion 48 
is exact when all t he cracks lie wi thin one plane. 

It is 'not possible to predict the yalue of the 
creep rate from equation 48 becausc there are 
considernble uncertainties in the ynlues of A, 
B, v, and .II (a). HO\\'eycr, as equlltion 4 pre
dicts the time, temperature, and stress depend
ence of transient-crrep rate in the ,;pecimen, the 
theory call sti ll be t rsted. 

TliE A:-';ALY:;I::; OF SO)'IE ::\1-:\\' CREEP 
EXPEHDIE:\TS 

In what follows, some new creep experiments 
on rock under uniaxial compression at room 

the special nature of the logarithmic creep law, 
(de/dt) = bit-', which is trnnsitional between 
creep laws of th e form 

[b /(b + 1)] tb .+ 1 
e, - eo = 1 2 

where there is no limit to the amount of trall
sirnt creep with time, and the form 

e, - el = [- bl /(b2 + 1)](1 - t
bH1

) 

b2 < -1 

where creep tends to a finite limi t with time. 
eo, el li re the crerp strains at zero and one tim e 
unit. 

Chnnges in the \'alue of m with stress are 
not impbu:iiblc in the st ructural theory, but 
they lead to complications. As two experimellt~ 

nt different stresses are requi red to calcubte :t 

\'alue of m, and nt least three are required to 
test the power-law dependence of strain rate on 
stress, nand m. cannot be determined if /II 

changes rnpidly with stress. 
If the st rain-hardening parameter b, is con

stant over a rnngp of st resses, nand m can he 
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