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Abstract: The initial geostress field of tunnel area is analyzed by 3D multivariate FE regression based on limited
points of in-situ geostress measurement. Two large-scale 3D FE computational models are established. Then
geostress including gravity, tectonic stress field for horizontal extrusion and shear in four cases are computed by
with ANSYS. And the multivariate regression analysis is carried out by MEBA and MEBAC, which is an interface
program connecting MEBA and ANSYS. It is emphasized on the analysis of complicated stress condition and
macro description of stress field around Wushaoling tunnel, especially the stress condition in and around the faults
F4, F5, F6 and F7. The results of macro geostress field indicate that the direction of principle stresses is N21.2°E,
which forms separation angle of 38.2° to the tunnel axis. The tunnel lining in faults zone is extruded in
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longitudinal direction and stressed asymmetrically in horizontal direction. The values of the geostress are relatively

large. The maximal vertical geostress is 32.10 MPa and the maximal geostress perpendicular to tunnel axis is 21.72

MPa. The results of macro geostress field are very important for dynamic design and construction.

Key words: tunnelling engineering; Wushaoling tunnel; mountain back section; initial geostress; regression

analysis; finite element(FE)
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Table 1 Mechanical parameters of rock mass

IR Fagm  webEBiE/GPa WML AR - om D)
oS v 1.8 0.35 2.500
F4 1)z \Y 1.7 0.45 2.400
o4 v 18 0.35 2.500
F5 Wi /2 \Y 17 0.45 2.400
oo \% 1.8 0.35 2.500
F6 12 \Y 11 0.45 2.479
S \Y 1.3 0.43 2.401
F7 Wi 2 \% 11 0.45 2.479
Toesh v 18 0.35 2,500
Ks™Ms v 18 0.35 2.500

3.2 1RE | M NIHHRRSITER
UIHrpTE, A AT RO o a7 B s B A



H28 M1 B, AF SR R TE = N )37 2 oA RSl R S Hr 2691

ROV BEAT U, 9375 4D AAE (0o B RN
Jiv BEIERNZ Ty i Rat Y g 3 L 5 1) AL 3 BV
JIFAKAY- T A B D) Y ) AR R B (B A AR L =
1.181 189, L,=-45.887 846, L,=-33.191775,
L,=-1252416 754 . ARG KRZE r =
0.951, #ioT 1, BEWIRIARORES . AHICREL
V,=0.951, V,=0.698, V,=0.480, V,=0476, f
—AMEAHSCRBUR K, BGE T 1, SN B
HLRY: 3 3 A R A P AR 2

KAF AN HARRERRIH RS, A (@RISR
PHAESEIAL B B BT SA, S 5 St 45 2R 1
LN 2 s

R | R SRR S A N ) de K

SN g e EEL Y ) IS 5 S o AT A KR LE
ek 4~6 fis. nTLVEH, dr TRz,
IKPRIE NI R %, 7Kg B YA 45 5 S
SRR BT DU X — i AR b s a4
Uf (R SR T 3R N T AR S . B Y I S
I A5 RS SSMEL I ZE(E KON 2.4% . 45 LT )
JICLEEN Iy, X5 N ) S o A A BGE AR
(ERINITREI NPV N E NP DIEIVE ER {675 s b i G
KHIE

R | FEREIE Sk Ty 1) b 3 T TRk 7 1A (A B
T 7 s, AR T N )3
AHE R FERDE BT FA W20 2 LY 1371
SRR o XSO LA E EE M S ME.

Fe 2 B MR ) S S RO A3 AT LA
Table2 Comparison of measured and regressive geostresses of model |

SR

ST

BALADEY P Hm

o /MPa oy 5 xHIAMIC) o, /MPa

o,/MPa o, /MPa oy 5 X B AIC) o,/MPa  ¢/MPa

1 517.63 4.50 17.00 2.50 13.98 18.93 31.82 11.29 13.64

2 520.94 11.50 44.00 6.00 14.07 19.13 31.78 11.48 13.99

3 522.60 9.59 32.00 6.09 1411 19.34 31.76 11.69 14.36

4 524.06 23.00 29.00 12.00 14.15 19.00 31.76 11.35 13.74

5* 5 524.80 17.00 44.00 8.50 14.17 19.05 31.74 11.41 13.83
6 528.65 21.00 49.00 10.50 14.27 19.10 31.72 11.46 13.92

7 530.48 16.00 23.00 8.00 14.32 19.00 31.83 11.37 13.76

8 532.60 11.69 36.00 6.69 14.38 19.06 31.82 11.42 13.85

9 544.60 19.31 39.00 11.31 14.70 19.19 31.81 11.55 14.07

10 532.91 14.50 43.00 7.50 14.39 18.95 33.52 11.46 14.36

11 535.95 20.09 43.00 10.59 14.47 19.18 33.51 11.70 14.78

12 536.12 22.50 9.00 12.50 14.48 19.31 33.50 11.82 15.00

13 540.62 24.50 50.00 14.00 14.60 18.90 33.55 11.42 14.30

6" 14 540.62 23.00 14.00 13.00 14.60 19.01 33.54 11.56 14.55
15 544.48 25.50 10.00 13.50 14.70 19.11 33.57 11.66 14.73

16 545.76 24.00 42.00 13.50 14.74 18.93 33.60 11.47 14.40

17 549.95 19.23 44.00 10.23 14.85 18.99 33.62 11.53 14.52

18 557.95 2531 48.00 1431 15.06 19.05 33.62 11.60 14.65

19 335.52 19.46 29.00 1141 9.06 16.16 43.19 12.19 11.17

Lwz -1

20 379.62 12.55 53.00 8.35 10.25 17.33 43.42 13.49 12.22
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