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Abstract; Due to the long-term lack of water in the sump, the conventional drainage mode of
utility tunnel causes the long-term non-operation of the submersible pump, which leads to the high failure
rate and short service life of the submersible pump. The vacuum drainage mode of utility tunnel was
applied to solve the problems existing in the conventional drainage mode, which can reduce the
engineering investment of the whole drainage system and the later maintenance work, and improve the
reliability of drainage system in utility tunnel. The vacuum drainage system test model was established,
and the operation conditions of the vacuum drainage system under different conditions were simulated.
The applicable conditions ( including the maximum elevation difference of the system, the maximum
service distance within the allowable range of the elevation difference, the catchment capacity or
maximum discharge, and the drainage quality ) and relevant design points ( including vacuum pipeline

design, vacuum pump station design and vacuum collection tank design), and the optimal design
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parameters ( including vacuum pipeline, vacuum pump station and vacuum collection tank ) of the vacuum

drainage system of utility tunnel were obtained.
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System diagram of vacuum drainage model

Fig. 1
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Fig.2  Test site of vacuum drainage model
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Fig.3 Pressure change and time for completion of drainage

of No.9 sump under each working pressure
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Fig.4 Drainage pressure change of vacuum tank and No. 9

sump under each working pressure
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Fig.5 Influence of pumping station elevation difference on

drainage working pressure of No.9 sump
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Fig. 6 Comparison of drainage quality and response time
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Tab.2 Change of system pressure and drainage time when two sumps drain at the same time
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