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Unloading test of soil and application in deformation analyses of
Wanjia Zhai water transmission tunnel
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Table 1 Size grading of loess

$i7 20/ mm 2.0~ 0.05 0. 05~ 0. 005 < 0. 005
Harths 9% 34.5 59.8 5.0
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Table 2 Physical properties of loess
G P/(grem™ e wp /% wy ! %
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Fig. I Curves of stress versus strain from unloading test
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Table 3 Parameters of Duncan- Chang model from loading
and unloading tests

¢ ¢
/(kPa) /(D)
m#E o0 301
i S

k n R G F D

426 0.19 0.89 0.45 0.21 5.00
38.0 216 1.13 0.99 0.42 - 0.02 _ 0.04
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Table 4 Comparison of £, and H, from loading and unloading tests

R P [HJE
ik SH 300 kPa 500 kPa__ 700 kPa
N E, /[ 10°MP: .3 . 7.93
e 2 6.30 6. 94 9
Y 0.35 0.31 0.27
E,/10'MPa 6. 74 12.6 18.0
k3 1
R H 0.431 0.433 0.436
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Fig.2 Curves of stress versus strain from loading test
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Fig.3 FEM mesh of section 0+ 63 in tunnel NO. 7
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Fig. 4  Displacement of section 0+ 63 in tunnel NO. 7
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Fig. 5 Displacement of section O+ 63 in tunnel NO. 7
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Table 5 Comparison of displacement on inner face of tunnel mm
e _ AT e e A WA geps
ik Uy Uy Uy Uy WY Uy Uy Uy Uy Wb
m# 34 -77 34 32 109 102 -27 - 11-11 113
BE 8 -66 8 24 90 43 - 27 -26 -7 69

F6 BERAMMEBLER

Table 6 Comparison of displacement on inner face of tunnel ring mm
e T B e __ Bk A R
ik Uy Uy Uy Uy W Uy Uy Uy Uy Wb

e -1 -19 2 -18 1 0 -20 1 -16 -1
Wi 0 -18 0 -17 1 0 -18 0 -18 0
6 5 ®

7% JEENVEUIRAS T R AR K AR, AT N 2t
C A INSED BRAE N SRAG AL 24, th ] B Y 0 B R
WSS 28, ML G 73 2R 900 S B R m e R e 45 2R
PN B A2 T S a5 R A L, T i (Ol S0 4R
ISR AU R B, Horh o (HEEAANZ, 1T PE
PR 7.6 CEBRRIRAFRIR £, AT W FBCK, HBE
o3 HIIR, ECAN W BRI S . GHIEIEIR AR
MBHOHFAS BN, BB E SR, &
VO T BRI AN 3OTH2 AL T VBRI L 5t B
FHEN BRI S KU R 24, AT A BRIC 2 #r . @7 LA
HNEER VI 5 KA 3 6) TR 210 S R T 4

SE 3k

[ 1] Duncan J M, Seed R B, et al. A computer program for finite ele-
ment analysis of dams( Research Report NO SV/GT/84- 03)
[ R]. Department of Civil Engineering, Stanford University, 1984.

[2] £ B, EWE. =0 TR I E S & P S O R T BN A
PR 7G4 4P 0] - GO L ) K2 R, 1997, 30(3) < 1- 6.

[3] JA/NSC. JE R B s o R B R B B [ D).
H R, 1999.





