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Abstract

The tunnel can be planned to connect to underground roadway and surface road. The
large tunnel and branch section are made when the ramp tunnel access to the main
tunnel. In the branch section, stress concentration can be assigned and it can be very
important for the stability of the tunnel. This study assessed the behavior of rock pillar
in double deck tunnel diverging area by using a two dimensional numerical analysis.
This study evaluated different safety factors according to pillar width and the ramp
tunnel position in branch. By the assessment of the strength-stress ratio, tunnel pillar
width is suggested in order to secure the safety factor 1.5.
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Fig. 2. Strength/stress ratio at pillar
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Fig. 3. Relationship curve between W/B and strength ratio according to S.F.
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Fig. 4. Stress at tunnel pillar in pre-stressed state
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Fig. 6. Double deck tunnel (main tunnel)
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Journal of Korean Tunnelling and Underground Space Association 399



Woo-Jeong Park - Namju Jang - Kihwan Kim - Chang-rim Choi

R EE w7 I5ks ol et =2 AdgAolnt. A @ e d o] AL 27| izl 7
TS Bag s Hot

1 ApgmRele] 47 9istol e IS Aslslolo} sl 59, #7158 w0 R
Q15 B QA A G FESRI T Tk o] o 2042 e Wit 12 S e, 142 5

CHTable 1, 2).

N
o,
{lin}
L
o,
ftlo
)
ot
_o'l[‘
8

Table 1. Very large double deck tunnel in branch
Branch in lower deck Branch with double deck ramp tunnel

Branch in upper deck

15.3m

Table 2. Main tunnel and ramp tunnel in branch

Main tunnel (double deck) Ramp tunnel (single deck) Ramp tunnel (double deck)

12.0m
12.0m
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Table 3. Properties of rock mass

S A8t B BHO I JFS WA G S T 39 2 k22 P 4v] o AR 4 9w
= 57514 Fe At

Rock class Unit weight Friction angle Cohesion Elastic modulus Poisson’s ratio
(KN/m’) & (KN/m?) (KN/m?)
I 25.0 38 1.5 9,000 0.23
Table 4. Rock support pattern
. Ramp tunnel Ramp tunnel
M 1
Contents ain tunne (single deck) (double deck)
Excavation method Upper and lower split Full section Upper and lower split
RMR 60~41 60~41 60~41
Q-system 10~1 10~1 10~1
Upper excavation length 2.0m 2.5m 2.5m
Shotcrete thickness 120 mm 80 mm 80 mm
Rockbolt length 40m 30m 3.0m
Longitudinal interval of rockbolt 2.0m 2.5m 2.5m
Transversal interval of rockbolt 1.5m 2.0m 2.0m
a0 2 e B B LA EEHP] PR G lA0], So] Aok Balelde] A9 44
Eldo] el o] Z2Ho & Qlalo] v ofgFo] Frkal 34 QITKKim et al., 2004). 2 oA L EAe gt
eI o] Z2hAlo]] 112 JakS wetsly] 915 Table 59} 28 HZ74E Tefsto] HESISILY,

Table 5. Analysis case

Analysis method

Case

Excavation order

* Ramp tunnel excavation after Main tunnel excavation
* Main tunnel excavation after Ramp tunnel excavation

Pillar width between main tunnel and ramp tunnel

0.5~4m

Ramp tunnel size and branch position

* Single ramp tunnel forked in main tunnel upper deck
* Single ramp tunnel forked in main tunnel lower deck
* Double deck ramp tunnel forked

2715 o e B 9 A ok 390} AmE g A sl 9ol i) AEst, @
mEfgo] FAEEO] AR 0] Mok 90t skt Tol Faehs A9, 3 Ame do] Pk A9
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Table 6. Branch type according to the ramp tunnel size and branch position

Single ramp tunnel forked Single ramp tunnel forked

. . . . Double deck t 1
in main tunnel upper deck in main tunnel lower deck ouble ceck ramp futme
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Fig. 8. Single deck ramp tunnel branch in upper deck
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Fig. 10. Double deck ramp tunnel
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