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U= Ax(x, y)Ji(t) + Az(x, y)J2(), Kk, i= x,vy (D
Ai(x, y) = ‘ZJT‘T(In _:rl_-d(i+ Fri) -
Az(x, y) = ‘217‘_((In ':rLdi+ Fri)
1 @ ,x Y cr= A X3+ y? ri= (ye- xi) /r, G
Ji(t) , s J2(t)
J1(t) J2(t)
[9]
P« = B1i(x, y)Cl('[) + B2(x, y)Cz('[) (3)
B:i(x, y)=- _Tjr;[njl'j&i'i' %njrjr'kr'i' (nirwe - niri) ]
(4)
Bz(X, y) = - '_’Eln‘njrjr'kr'i
(4) Ji(t) J2(t) Ci(1) C2(1) [9]
ui(y) :J-SU ik(y, X) P« (x) dS« (5)
o Px S
i, (5 Ji(t)  J2(1)
= Y LAD=0P) + BDQPI]+ T (A0 + Ra0:P)]
T S N G
Un = zl[(Al)ns(les) + (AZ)ns(JZPs)]+ Zl[(Al)nn(\]an) + (AZ)nn(Jan)]
{u} = [A]{J} i=sn j=1, 2 (7
{J}
3 Ja(t)  Ja(t)
, J1(1) J2(t)
Ji(t) = xi[1- yWi(t)] i=1 2 (8)
. Xi Vi , Wi
wi(t) = exp(- Bit) (9)
. Bi

> 0 , T=ti- t(i= 1,2, ) ti= (i+ 1) to,



Ji(m) = Ji(t) - Ji(to)
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Ji(t) = xi[1- Wiz(to)]
Ji(tz) = Xi[l- W?(to)]} (10)
(10) W i y to
wilt)=Jdi(e)Ai(m) - 1 i=1,2 (11)
Zi=J3i(m)/[1- wilt)wi(t) i=1,2 (12)
301 = 3.(t) - Ji(to)} 03

(8), (9) (12),

Ji(t) J2(1)

M axw ell
Em = NO/(l' 4p10)J 2 (o0 )
w= (1- 61o)/2(1- 4uo) (14)
n = Tl/Jl(Tl)
po= 21320t Iw2(1) 2 (w2 () (e (t) - 1)]%2 (15)
J2(0) = 11 (WI2 (M) A () w2 (t) W (L) - 1)1 (16)
Kelvin
Ex= [1- Wl(to)]W1(to)/]1(T1)
w= (1- 6uo)/2(1- 4uo) (17)
N=- twi(t)[1- wilt)]/A(T)Inw(to)
o= J2(T)W1(to) [1- Wil(te) ]A1(m)wa2(to) [1- w2(to)] (18)
Kelvin®V oigt  Thom son-Poyting
Eo= [Imwa(te) - Inwa(te) J[1- wilte) Wilte) /(- wo)d:(T)Inw1(te)
E: = [|I’NV2(to)- |nW1(to)][1- W1(to)]Wl(to)/Jl(Tl)“WVz(to)- lloll’NV1(to)]
v= (1- 3uo)/2(1- Ho) (19)

N=- tEEi/(Eo- Er)lnwi(t) (K- )
N = tE: (Eo- Ef)/th’Wl(to) (T-P )
. Eo E+

o= [I2(TW1(ts) (1- wi(t))Inwo(ts) A1 (Twa(t) (1- wa(t))Inw(t) ]2 (20)
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14 (0 . ) )Y 3P 3P
{P.P.} t= 0 {ui(0)}
., (M
(ATIAD 'ATITHIO} = [TH{ui(0)} (21)
[T , [A] 1 @
{ui()}, J2(t)  J2(b)
(ATAD MATITIO O} = [THu(®} (22)
[10]
5
V I-
OBA CK, ,
“ 3 Jai(t), J2(t)
1 M axw ell
1 Maxwell
Table 1 Camparison between theor itical and numer ical resultsfor theM axwell model
J1 (10) /10 M Pa 43200 45620 | & MPa 72 73
J2 (10) /100 ‘M Pa 33854 35750 | & MPa Qo Qo0
J1(15) /10 ™M Pa 8 6401 91325 |[En/GPa Q 034 Q 035
J2(15) /10 ™ Pa 4 4405 46936 | M /GPad Q1157 Q1222
Gx M Pa 54 56 v Q 24 Q 25
6

J1(t) J2(t)

[11]

Ji(t) J2(t)

J1(t) Ja2(t)
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A NUM ERICAL M ETHOD FOR PARAM ETER BACK
ANALY SISOF VISCOELASTIC ROCKM ASS

Zhu Fusheng' XuelL in> LiHong' L i Guohui'
(*N ortheastern U niversity, Shenyang 110006)
(*Qingdao Institute o A rchitecture and Engineering, Qingdao 266033)

Abstract A numerical method of parameter back analysis is presented for visooelastic
rock mass based on the creegp compliance and the generalized creep comp liance concepts
Themodel can be selected by the identification theory of the viscoelastic models and the
rock parameters can be calculated by the sami-analytical m ethod p ropo sed
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