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A Study on the Determination of Shock Loss Coefficient on the
Branch in the Double-deck Road Tunnel for Small Car

Jang-hoon Rho, Seung-jun Lee, Jin Kim*

Abstract In this study, the experiment for determining shock loss at the branch is conducted for the design of network
double-deck road tunnel ventilation. The shock loss coefficient that determines the quantity of shock loss has been
considered only regarding the constant aspect ratio of circular or rectangular section. However the suggestion of
shock loss coefficient is needed since the aspect ratio of double-deck road tunnel for small vehicle is considered
around 1:3 with the low height in Korea. The experiment model was made with the scale of around 1:23 applying
Reynolds similarity law, so that the shock loss coefficient on the branch of the large aspect ratio was measured.
The result of the study showed that shock loss coefficients of both split branch and straight branch were measured
two to three times higher than those calculated from the theoretical equation or design values of previous studies.
Therefore the study resulted the effect of large aspect ratio on shock loss coefficient was huge, and it is expected
that precise design value can be suggested for the design of network double-deck tunnel ventilation.
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Fig. 1. Schematic of the split flow
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Fig. 2. Design for scaled model test
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Table 1. Process of calculation on shock loss coefficient
Point 1 Point 2
Total Pressure P,[Pa] 50.1 46.04
Velocity Pressure P,[Pa] 25.31 9.89
Velocity wv[m/s]
- 6.49 4.06
P
p= 1.2,1€g/m3
Air Quantity Q[m?/s] 034 021
=Areaxv ’ '
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- Pz'l
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Fig. 7. Shock coefficient /|, depending on air quantity ratio
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