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The Evaluation of the Loads Acting on the Pillar in Two—Arch Tunnel
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ABSTRACT

In this study, Matsuda's formula, which has been used to evaluate the acting load on the concrete
pillar in 2—Arch tunnels, is investigated and a load reduction factor (a), which has been estimated
from numerical parametric studies, is proposed for a better design of 2—Arch tunnels in the
future.

Numerical parametric studies show that the concrete pillar is subjected to a stress concentration
on the excavation side during the first tunnel driving and when tunnel excavation is completed, the
induced stress on the pillar in a poor quality of ground condition is 1.5 to 1.8 times the stress
developed during the first tunnel driving. In addition, the numerical studies indicate that the acting
load on the pillar is in the range of 14 ~ 83% of the load estimated by Matsuda's formula. From
these results, a load reduction factor (a) is determined and it would make 2—Arch tunnel design

more economically.
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T+ 7 113 A 5=(MPa) 9915 ZKN/m®) 4 22 (kPa) B} zz}(0) SEoldn]
GT-1 2.5x10" 26.2 3,500 45 0.21
GT-1 1.13x10* 25.5 1,100 42 0.23
GT-1I 6.3%10° 24.5 650 37 0.25
GT-IV 1.5x10° 22.5 200 35 0.26
GT-V 9.0x10? 21.6 80 33 0.28
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7 ek Al 4= (MPa) H%— (kN/m”) EolEH] o A (m?)

A A 5%10° 24 0.167 - e

Shoterete 7 A 1.5<10" 24 0.167 3.3 A=
Rockbolt 2.1x10° 78 - 4.9x107"

Z e A 2.3x10* 25 0.167 8.0x107"

£ 3. ARdEE £3eE 48 T 9 9wy

E F ZAlcm) o 4 (m°)

- AgEd F3Hd sdHd APHd F3Hd FTYHE
Type-1 8 5 5 0.08 0.05 0.05
Type-2 12 8 5 0.12 0.08 0.05
Type-3 16 12 8 0.16 0.12 0.08
Type-4 20 16 12 0.20 0.16 0.12
Type-5 24 20 15 0.24 0.20 0.15
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T A A& (MN) FTGHA FAm) A G559 (MPa) " a1
H=10m 3.76 5.46 ¥ =26.2kn/m®
GT-1 H=20m 7.51 10.71 W=14.34m
H=30m 11.27 15.95 D=30m
H=10m 3.66 5.33 ¥=25.5kn/m"
GT-II | H=20m 7.31 10.44 W=14.34m
H=30m 10.97 15.56 D=30m
H=10m 3.51 5.14 y=24.5kn/m"
GT-m | H=20m 7.03 0.8 10.06 W=14.34m
H=30m 10.54 14.99 D=30m
H=10m 3.23 4.81 ¥=22.5kn/m"
GT-1v | H=20m 6.45 9.40 W=14.34m
H=30m 9.68 13.98 D=30m
H=10m 3.10 4.67 ¥=21.6kn/m’
GT-V H=20m 6.20 9.12 W=14.34m
H=30m 9.30 13.57 D=30m
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T GHA 45SHMPa)

e | B e e e e FAae d2A5 ()
10m 5.46 2.66 2.69 0.49
GT-1 20m 10.71 3.46 3.48 0.32
30m 15.95 4.37 4.38 0.27
10m 5.33 3.45 3.42 0.64
GT-1I 20m 10.44 4.72 4.66 0.45
30m 15.56 6.04 5.97 0.38
10m 5.14 3.86 3.79 0.74
GT-1I 20m 10.06 5.54 5.42 0.54
30m 14.99 7.19 7.05 0.47
10m 4.81 4.52 4.15 0.86
GT-1V 20m 9.40 7.00 6.40 0.68
30m 13.98 9.34 8.56 0.61
10m 4.67 4.57 4.03 0.86
GT-V 20m 9.12 7.21 6.33 0.69
30m 13.57 9.49 7.84 0.58
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