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Application of Three Dimensional Numerical Models in
Analysis of Supported Tunnel Faces by Grouted Bolts

M. T. Hamzaban; M. Moosavi

ABSTRACT

Development of underground tunnel networks sometimes necessitates tunneling in difficult ground
conditions: Maintenance of tunnel face stability is one of the most important safety challenges in such
tunnels. In this study, face stability of Pardis tunnels, which are excavated in an un-compacted conglomerate
cast of Tehran, is assessed. For this goal, three dimensional numerical models are used using FLAC3D
software, showing that the type of tunnel wall support has no major effect on tunnel face stability. Moreover
increase of tunnel face displacement with increase of overburden and progress of excavation of stages is
quantified. The effect of installed bolts on the tunnel face to improve stability is investigated. The results
show that installation of bolts in the tunnel face increases pressure on tunnel walls but have no effect on
displacements around it.

KEYWORDS
Tunnel, Soft Grounds, Face, Stability Analysis, FLAC3D, Bolting
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Step 3317 Model Perspective
06:58:23 Thu Jan 01 2004

lJob Title: Stability Analysis of Tunnel Face

Center:

X 1.297e+001
Y:9.157e+000
Z: -8.247e-001
Dist: 2.591e+002

Rofation:

X: 10000
Y: 0.000
Z: 50.000
Mag: 931

Ang.: 22500

Surface

Magfac = 0.000e+000

SEL Geometry

Magfac = 0.000e+000

Itasca Consulting Group, Inc.
Minneapalis, MN USA
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Step 4074 Model Perspective
06:48:17 Thu Jan 01 2004

Job Title; Stability Analysis of Tunnel Face
T

Center: Rotation:

X: 1.220e+001 X 10.000

Y: 5.614e+000 Y: 0.000

Z:-1.715e+000 Z: 50.000

Dist: 3.120e+002  Mag. 745
Ang.: 22.500

Block State

[ INone

£ shear-n shear-p

shear-n shear-p tension-p
shear-p

shear-p tension-p

ttasca Consulting Group, Inc.

Minneapais, MN USA
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FLAC3D 2.10

Step 3317 Model Perspective
06:48:54 Thu Jan 01 2004

Center: Rotation:

X: 1.372e+001 X 10.000

8.075e+000 Y. 0.000

Z:~1.500e+000 Z: 50.000

Dist: 26914002  Mag. 745
Ang. 22500

Block State

None

shear-p
] shear-ptension-p

ltasca Consulting Group, Inc.

Minneapolis, MN USA
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Sakural, S.; “Evaluation of the mechanical stability of [Ve]
underground excavations” , WWw.jnc.go.jp, 1988.
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1 Stress-Strain

2 Plain Strain

3 Plain Stress

4 Broms

s Bennermark

6 Davis

7Leca

g Dormieux

9 Upper Bound
10 Lower Bound
inRheology
12Mastropietro
13BI’oacci

14 Swellex

15 Grass
1eFiberglass

17 Arsena
13Lll1131'di

1o Fiberglass

20 Composite

21 Open Face Excavation
22 Centrifuge

23 Kamata
24Taylor

25 Peila

25811in .

»Axial Rigidity
28 Yoo

29 Roadheader
soLop Heading
31 Benching

32 Shotcrete

33 Wire Mesh

34 Lattice Grider
35 Chainage

3¢ Critical Strain
37 Sakurai

3g Modulus of Elasticity
39 Grouted
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