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The Research on the Longitudinal-transverse Composite Ventilation System in

Lengthy Highway Tunnels

Xia Yongxu, Zhao Feng

(Highway Institute, Chang’ an University, Xi’ an 710064, China)

Abstract: At present, the longitudinal ventilation system is regarded as the major one in highway
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tunnels. However, there are fatal defects in the longitudinal ventilation system. For example, the
length of each subsection is limited, the fire resistance and rescue functions cannot work well, the
airshaft deeply buried is too long, and the execution is very difficult to be carried out, etc.
Therefore, in respect to lengthy highway tunnels, the research on various combined ventilation
systems expect the longitudinal one is really important in theory and practice. In this paper, a
longitudinal-transverse composite ventilation system is recommended, and the equations being
used to computing ventilation are deduced in detail. The boundary conditions are met by means
of the collocation method. Through numerical computation examples, it is proved that the
application of the longitudinal-transverse composite ventilation system is feasible in the lengthy
highway tunnels.

Keywords: Lengthy Highway Tunnels, Longitudinal-transverse System, Composite, Ventilation
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