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MECHANICAL STATE OF JOINTED ROCK MASSAND SUPPORT
STRUCTURE OF LARGE TUNNEL DURING CONSTRUCTION PROCESS

WANG Gui-jun® 2
(1. Schoal of Civil Engineering Hebei University of Technology Tianjin 300132 China
2. School of Civil and Environmental Engineering  University of Science and Technology Beijing Beijing 100083 China)

Abstract Numerical research on the interaction between the jointed rock mass and the support structure of a
tunnel of large section and the mechanical state of the whole tunnel system in the sequential process of the
excavation and construction is carried out by adopting the discrete element method(DEM). By using the universal
distinct element code(UDEC) built-in structure model and a new developed method—de- and reactivating
method simply D-R method the support structure which is sequentially constructed in steps and sections is
simulated. The interaction and mechanica state of the surrounding rock and the support structure in a sequential
construction process for a tunnel of large section are systematically studied and the numerical results conform
very well to the readlity.
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Tablel Material parameters
d/m ylkg- m 3 K/GPa GIGPa v oi/MPa os/MPa ai/MPa
/o 2600 23 1.6 0.21
UDEC 0.25+0.6 2500 23 16 0.15 20 40 10
D-R 0.25+0.6 2600 23 16 0.21
* * * * C] *
c/MPa ol () a/MPa k/GPa: m * ks/GPa: m ! @l /MPa a IMPa
/ox 0.4 35 0.2 2.3 16 35 0.1 0
UDEC 23.0 16.0 60.0 5.0 1
D-R 2.0 40 1.0 23.0 16.0 60.0 5.0 1
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Fig.2 Excavation segments of the cross section for the side

wall driving
5
51 UDEC
(
)
3(a)
2/3
0.2 MPa
2
17 mm 3(b)
3(c)

FISH

3(d)

(0.13 MPa)
(0.80 MPa)

0.032 0.036 MN: m
3.8
52 D-R
D-R

UDEC

4a) (b)
4(c) 2

UDEC
D-R
UDEC 4(d)

5

14.7 1.6 mm (101 5

D-R
3.0 UDEC



2005

e 1332 »

¥ Ji 77 (MPa):

R 0.1794

B/ME ~1.867 0

5 AME 1.920 cm

i

HF4% 2152

B4 % (mm)
8 10.76

BT ()42

)

(d

©

UDEC

3
Fig.3 Calculating results of selected stepsin side wall driving using UDEC built-in structure model
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Fig.4 Calculating results of selected stepsin side wall driving using D-R method
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Fig.5 Roof subsidence and floor lift calculated using D-R (3)
method in side wall driving
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