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Abstract

Generally, the total ventilation resistance coefficient in a tunnel consists of inlet/outlet
loss coefficient, wall friction coefficient, and other loss coefficient caused by sudden
expansion and contraction of cross-section, etc. For the tunnel before opening, when
the running ventilation fan is stopped, the wind speed in the tunnel is reduced by the
total ventilation resistance drag. The velocity decay method is comparatively stable
and easy to estimate the wall friction coefficient in the pre-opening tunnel. However,
the existing study reported that when the converging wind speed is a negative value
after the ventilation fan stops, it is difficult to estimate the wall friction coefficient
according to the velocity decay method. On the other hand, for the operating tunnel in
which the piston effect acts, a more complex process is performed; however, a
reasonable wall friction coefficient can be estimated. This paper aims at suggesting a
method to minimize the measurement variables of the piston effect and reviewing a
method that can be applied to the operating tunnel. Also, in this study, a new method
has been developed, which enables to calculate an variation of the piston effect if the
piston effect is constant with a sudden change of external natural wind occurring while
the wind speed in the tunnel decreases after the ventilation fan stops, and a programming
logic has been also developed, which enables dynamic simulation analysis in order to
estimate the wall friction coefficient in a tunnel.

Keywords: Operating tunnel, Wall friction coefficient, Total ventilation resistance
coefficient, Dynamic simulation, Velocity decay method
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Fig. 7. Estimation of the wall friction coefficient in tunnels by two methods (example)
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