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A Study on Concrete Lining Design Method considering Steel Rib Supports
in Light-Rail Tunnel
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Abstract The purpose of this paper is to determine the reduction effects of the member forces of the
concrete lining considering the steel rib supports in design. Since member forces of the steel rib supports
were usually ignored, quantitative investigation on the reduction of member forces on the steel rib is
reguired. In this study, member forces of steel rib supports have been calculated for various size of tunnel
cross section. The results show that the tunnel with small cross section for light train exhibits largest
support pressure. In addition, the member force is highest when the ground condition is poor. Under such
condition, bending capacity of concrete liner and steel reinforcement are reduced about 40%, and 43%,
respectively. In consequence reduction of construction cost is possible.

Keywords : Light rail tunnel, Steel rib supports, ground loosening loads, Concrete lining
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Fig. 1 Steel rib supports according to the size of the tunnel
HY vde F7)7} 2542 AA R} S 4 9= A Reke 2o Ao et on
wwle] 277 b Ze AAA wwe] A9 2R

|2 A rte] 7 AA A&t Ao
=2 UEpgth. o]&2e ok AR A HeFe XA oJgk W E T oF 2u) o] A A
vepron | o= HYe J4E dFoE T oEN AAEE HFE AHSto] A
7] wWiEe] AoE dddEn

3. ZAEX X[=EE 12{st ZTE HY 2lold dAHE

3.1 dEx=HA

71E AA 2AZE goldH AARA A % Eﬂﬂ ZAYE Foldeo SHW3
AES) 98t OO0O~00 EAAHE(AEAH) AEAAGS oz s19th. AE
AeH ARVEe FX W1 A7 485 PD-2B, PD-3, PD—4°]‘I] olef o] Table 23 2T},

il

—



Table 2 tunnel pattern

T & PD-2B PD-3 PD-4
FHEX|gE 3¢t 3¢t it
23 2|E FH(mm) 200 150 120
gtol'd S A (mm) 350 300 300
M ZXE H-125%125%6.5x9 LG-70%x20x30 LG-50x20x30
AR "R[ZtE(m) 0.8 1.0 1.2
olgtstE AtY 0.4(B+Ht) 0.3(B+Ht) 0.2(B+Ht)
0| 2t5t3 (kPa) 112.05 74.64 59.87
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Fig. 2 Steel rib supports according to the size of the tunnel
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Table 3 Tunnel relaxed rock loads Considering Steel Rib Supports

- 8 PD-2B PD-3 PD-4

X|gt O|2+5lE (kPa) 112.05 74.64 59.87

ZX|E X2 (KkPa) 61.72 29.91 22.32
ZxE 1E
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Fig. 3 Flexural tensile stress of concrete lining

s &gH A wE FIIAgEZe|d e s HAEZY PD-2Bo] Mo A
ol 40%01 S8 AL el oy A ES 88N HS xyste] AIEZATE

ehold AFo] Wasteh, olehel Table 42 FEHAY] @ ZaelEetold Mol 5
o W FATYFS WA Aroln, V)E FAT nyel wal gash Aoz vehg

Table 4 Calculation results of reinforcement
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