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Abstract

It is necessary to construct underground in the metropolis. Road traffic has reached
saturation point. The city has several underground road construction projects. In
abroad, double deck tunnels are planned and constructed. It is attained a high level of
underground development technology. In case the double deck tunnel (2 lane) is
planed instead of the bidirectional tunnel (2 lane), excavation area is similar. But
tunnel width is decreased. The reduced width can cut cost for the tunnel reinforcement.
This study evaluates the stability of excavation on double deck tunnel. By the
assessment of the strength-stress ratio and strength reduction method, quantitative
analysis is conducted between double deck tunnel and the bidirectional tunnel.

Keywords: Double deck tunnel, Large tunnel, Strength stress ratio, Strength
reduction method
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APHOL B APHO|| B A8 = QITh(Park et al., 1999)
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Fig. 1. Calculation of local factor of safety (You et al., 2000)
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Fig. 2. Shear strength and trial shear strength (Park and You, 1998)
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Fig. 3. Road alignment plan in branch section (Seoul OOO tunnel)

Table 1. Tunnel in branch section (Seoul OOO tunnel)

Item Main tunnel (2 lane) Tunnel in branch (3 lane) Large tunnel in branch (3 lane)
_ 4 W, /o
Section g sz aow som | &
Area 72.8 m’ 2328 m’
Flatness 0.62 0.47
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Table 2. Double deck tunnel in branch section

Item Main tunnel (2 lane) Tunnel in branch (3 lane) Large tunnel in branch (3 lane)
Section

Area 1522 m’ 217.1m’ 394.9 m®
Flatness 0.89 0.77 0.60
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Table 3. Analysis condition

Tunnel Rock class Depth Lateral pressure coefficient
Single tunnel I, 1T 50 m 0.5,1.0,2.0
Double deck tunnel I,1II 50 m 0.5,1.0,2.0
Table 4. Properties of rock mass
Unit weight . Cohesion Elastic modulus . .
Rock class (kN/m?) Friction angle (KN/md) (kN/md) Poisson’s ratio
I 27.0 45.0 2,500 20,000 0.21

I 24.0 37.0 600 5,000 0.26

Table 5. Load relaxation factors
Surport patern Rock class excavation Soft shotcrete + rock bolt | Hard shotcrete + rock bolt

P-1 I 70 15 15

P-3 ik 65 15 20
Table 6. Rock support pattern

Contents P-1 P-3

Excavation method Full section Full section
RMR 81~100 41~60
Q-system 40 or more 1~10
Shotcrete thickness 50 mm 80 mm
Rockbolt length 3.0m 4.0m
Transversal interval of Rockbolt random 1.5m
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Table 7. Plastic failure zone in single tunnel

Item Main tunnel (2 lane) Tunnel in branch (3 lane) Large tunnel in branch (3 lane)

Tt i

Vet st St

Ko=2.0 _
e o
Area 72.8 m? 104.9 m? 232.8 m?
Flatness 0.62 0.54 0.47
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Table 8. Plastic failure zone in double deck tunnel

Item Main tunnel (2 lane) Tunnel in branch (3 lane) Large tunnel in branch (3 lane)
Ko=0.5
Ko=1.0
gy
.,"'"V T
Ko=2.0
Area 1522 m’ 217.1m’ 394.9 m’
Flatness 0.89 0.77 0.60
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Table 9. Local factor of safety in single tunnel and double deck tunnel

Tunnel Main tunnel (2 lane) Tunnel in branch (3 lane) Large tunnel in branch (3 lane)

Support pattern P-1 P-3 P-1 P-3 P-1 P-3
Ko=0.5 2.04 1.03 1.93 1.00 1.63 1.00

Single
Ko=1.0 2.15 1.08 2.00 1.04 1.66 1.00

tunnel
Ko=2.0 1.60 1.00 1.57 1.00 1.50 1.00
Double | Ko=0.5 2.39 1.19 2.20 1.12 1.91 1.00
deck Ko=1.0 2.36 1.24 224 1.17 1.94 1.00
tunnel | g, =20 1.56 1.00 1.53 1.00 1.43 1.00
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Table 10. Global factor of safety in single tunnel and double deck tunnel

Tunnel Main tunnel (2 lane) Tunnel in branch (3 lane) Large tunnel in branch (3 lane)

Support pattern P-1 P-3 P-1 P-3 P-1 P-3
Ko=0.5 8.50 2.60 7.60 2.40 5.90 2.10

Single
Ko=1.0 8.40 2.80 7.60 2.80 6.30 1.80

tunnel
Ko=2.0 7.00 2.00 6.60 2.00 5.80 1.40
Double | Ko=0.5 10.00 3.10 8.80 2.90 7.30 2.10
deck Ko=1.0 9.80 2.90 8.70 2.80 7.30 2.10
tunnel | g, =20 7.00 1.80 6.50 1.70 6.30 1.10
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