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A Case Study of Minimizing Construction Time in Long and Large Twin

Tube Tunnel
Sang-Lim No, Seung-Hwan Noh, Sang-Pil Lee, Moon-Ho Kim, Jung-Woo Seo

Abstract The Sapaesan tunnel, the longest twin tube tunnel (4km) in Korea with 4 lanes each, is under construction
with two years of delayed schedule because of the strong opposition from environmental bodies. Therefore,
maximizing the construction efficiency was needed in tunnel project to compensate for time delay. This study
includes improvements in the construction of the Sapaesan tunnel such as increasing excavation length and changing
excavation sequence. In this paper the system for predicting tunnel face ahead is also introduced. Bulk-Emulsion
explosive and Cylinder-Cut method were adopted in tunnel blasting to increase the excavation length. Optimum
tunnel excavation step was designed to make up delayed time. Tunnel face mapping, TSP survey and geological
prediction system using computerized jumbo-drill were performed for safe construction of long and large twin tube
tunnel.
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Fig. 1. Line map of project & location of the Sapaesan tunnel
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Table 1. Efficiency comparison of bulk explosive & cartridge explosive(2004.7)

T8 Bulk ZoF FF 7lEEA ZoF @y 2745

=30& 95% 89% 6% Z7}

AF34 157 hole 186 hole 16% Zra

u]gorek 1.686(kg/m”) 1.290(kg/m") 30% 27}

ZHeFAIZE LAZE 18 1A|ZE 138 16% 7t

H.C.F* 65% 63% 2% Z7}

vl AbA 2] 41.4m 38.7m 7% 7}
A=(200m o}ZAz]) 0.311 cm/sec 0.227 cm/sec 37% %7}
ub Q= (Psg size) 19¢m 25cm 24% ZrA

* H.C.F(Half Cast Factor) = gorﬂgjﬁggsjéﬁg ki X 100(%)

Table 2. Specifications of bulk explosive
R ] 4 .
Z4 (om/sec) | 7HEIF (g/ee) | BHE (Kealkg) | WHUE (om) | 7FAFF (4 /kg) ) W4
5,500 1.20-1.25 690 100 976 -20 2 Q-4
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Fig. 4. Drilling & firing pattern of cylinder-cut
Table 3. Modification of tunnel excavation sequence
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