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Three-dimensional nonlinear simulation for Fenggang tunnel
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Abstract: In light of the surrounding rock mass of class V of Fenggang tunnel, a three-dimensional nonlinear simulation for it has

been carried out. The cavity effect and the damage softening effect induced by excavating the tunnel in soft rock mass, have been

presented. And the fitting of convergent deformation is effectively established by using the parameters softening method for plastic

zone. Finally, the space effect, reinforcing effect as well as the optimizing construction scheme are also discussed; and the stability of

the tunnel is demonstrated too.
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Fig.1 Mesh map for finite difference model
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Fig.2 Arrangement of anchor bars in section No.6
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Table 1 Mechanical parameters of surrounding rock mass

W ORERTT AR
/GPa /MPa / (° )

bEI/N= W P
/kg* m> /MPa

o

[l 2 0.4 27 0.24 26.5 0.25
Wizas 0.6 0.07 24 0.32 26.0 0.04
g 2.8 10 35 0.25 27.0 6
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Fig. 3 Excavation procedure and step-span for the
condition of excavation with upper step and lower step
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Fig.4 Arrangement of measuring piles
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Fig.5 Monitoring curves of convergent
deformations in section No.6

UL 3 A F R TR Bl AR, f
AR SEM BRPEAY) & o ARTE R A s RE AL
FHT e ] o555 i e A AR ] o

TU 1 ARG SIS, T AL LE I
M EERNGZ, IXRYIT 18 s R 2 ANg
(K70 0T~ P s e 1) L A 200 T A 58 A 2K
AR, A2 BEIR I SR RRAS: DX i SRR e SN 52
POIMCLEER], e Bl N 77 T R (K R R A AR
B, RIS TEAL— BN [ 20 kg, T
2 LSS T B0 55 B (R o

By A R AR B 2%, RS BORIE B
U R B H R I — 1 . WFFTN A AANIR] A
FER AN 725 X — i f e BRI Al
R 0 I R 1) ) 2 R, S AR R A AR AR
LARILE AR 55 . W LRl 7 ke
ZC, PR, BRI AR S T T SR A A A TR I AL
Jrike ASCRIBVEDC AT 2SR 52
—AMEIIBHIE, ETHRIRCR S AP



676 = 0+

b 2002 4

4.2 RN

Kl 6, 7 R, FEIFFHZ2I TR 2 A, e
I &z 219ish, SN AL, TAEHmZ
N AR, K I AR TR S, T
WAEH, BN — B k08I0 W e i fi, AR
JEAERE T -

AR5

591k
g e e
g B[] 7 %8 2
fx)
=

50
B /m

B 6 FWR BAESF TOL T IFZEER
EREABRAR ML E
Fig.6 Relationships between excavation distances and
numerical displacements at observed point
B under different working conditions
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Fig.7 Relationships between excavation distances and
numerical displacements at observed point
D under different working conditions
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Fig.8 Values of displacements at measuring point B
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Fig.9 Values of displacements at measuring point F
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Fig.10 Relationship between maximum axial forces
and distances from anchor bar to working surface
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