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Abstract
In this paper, a back analytical method for the excavation of a circular or an elliptic tunnel in a viscoelastic medium
under in-plane and out-of-plane loadings is obtained by use of the theory of linear viscoelasticity and the correspondence
principle. The time-dependent behavior of the material of the ground is assumed to be represented by typical rheology
models such as Kelvin-, Standard-, and Burgers-models. The practical availabilities of this back analysis are shown by

several graphical representations and by the numerical results applied to some virtual measurment data.
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Fig.5 Time variations of displacement at the typical points of
free boundary of clliptic tunnel for the cases of Burgers

and Standard models, ug at x=a, y=0.
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Fig.4 Time variations of composed displacement of free
boundary of elliptic tunnel(b/a = 0.6) for the cases of

Burgers and Standard models, stress o.
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Fig.6 Time variations of displacement u, at § = 90° (i.c. x=0
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, ¥y=Db) of free boundary of clliptic tunnel for the cases
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Table-2 Input data for strains and displacements.

day Ean € ac € pc €04 U,y Uy U,z Uypy

1 day | 0.628E-05 | -0.872E-05 | 0.628E~05( 0.479E-04 | 0.135E-03| 0.135E-03 0.830E-05| 0.830E-05

T days | 0.126E-04 | -0.899E-05 | 0.126E-04 [ 0.727E-04 | 0.212E-03 | 0.212B-03| 0.157E-04| 0.1578-04

(cap —~ 623)2 + (eac — 5:«40)2 + (epc — 550)2 Table-3 Input data for strains.

+ (€04 —€54)” < €5 } n day Eas €ac €sc Eoa
4 MEEE A 1 day | 0.110E-03 | -0.641E-04 | -0.495E-12 | 0. 107E-03
Q2B THERLNAHERTCHD, WIBEMHE | 7days| 0.1508-03{ 0.111E-03 | -0.8568-12 | 0. 185E-03
o, 0, TOER FTORRLICE N TAHEL BAMEN Table-4 The inverse solution for Table-2.
(ZEORTOERFALLTERTRORMKS £ X G.= 0.2100B405 G,= 0.5200E+05

AL EBRLILD)EHINE M XIVOBRIKEL
Tbla=06 & LBHEORENTEMEME Figd IR
To ¥ ¥ € 7 & U T Burgers-Elastic € ¥ )b & U
Standard-Elastic € F VD H F KDL TRINTW 3B, = 0. 2865E-10

Table-5 The inverse solution for Table-3.
Standard-Elastic € F VI W TR W EEHBR THTE Gi= 0.2100E405 Ga.= 0.5000E405
EDOHESTHEIEL WET 5 0DIZx L. Burgers-Elastic
EFINVTRERBRIMES 5.
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Ow b U7 b O Figh . Fig.6 Tdh %, Standard € F )V #EE"= 0.9239E-11
TRTATEEOHETVEILTS0ICH U, Burgers EF VRRERT, ThUBRLERBREET 3,

RictRo 2RO ERIFO —Hl %2R T, Table2, Table3 3Z N ZThEAME. BHAMEOAHF —
FERT, CORIKKFITEELILLDERVS,

Table-4 . Table-5 KZENOLDANT—F 2RO BAOFBRERE2TT. BEO_FAR 100BELH
D, 0T BD4A—F =10 3TH2 LD oHKTLTREFNERNE SN,

717 0.5000E+08 .= 0.4700E+10

K=" 0.5100E405 o x= 0.0000E400

7= 0.5900E+08 »# .= 0.3810E+10

B= 0.4500E402 == {.1414E401
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