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Abstract: As unique underground structures,submerged tube tunnels have been subject to vehicle
loads for long periods of time.As the loads change,the underwater tunnel will show cyclical chan-
ges in displacement, bending moment,and ground reaction force. These periodic changes represent
a significant potential threat to the integrity of tunnel structures. The purpose of this study was to
assess the impacts of vehicle load on those tunnels. The modal superposition method was used to
analyze three characteristics of vertical displacement, bending moment,and ground reaction force
in underwater tunnels.In this method,two conditions were assumed: (1)the underwater tunnel in
soft soil areas is the foundation of the Kelvin model,and (2)vehicle loading is the fluctuation of
load form changing with time.The impact of vehicle speed and the foundation soil modulus on the
tunnel’s vertical displacement and bending moment was analyzed. Using the Beam-On-Elastic-
Foundation (BOEF) model,combined with data from the Tianjin Haihe River tunnel engineering,
the results of the analysis showed that:(1)the midpoint pipe vibration amplitude induced by vehi-
cle loads was up to 5 mm,the midpoint pipe bending moment was approximately 15 500 kN « m,
and the vibration cycle was 0.25 s;(2)the higher the vehicle speed, the shorter the pipe vibration
cycle time,the more intense the vibration,and the lower the effect on amplitude;and, (3)the grea-

ter the modulus of foundation soils, the smaller the amplitude of vibration and bending moment,
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and the lower the effect on the cycle.

Key words: Kelvin model; submerged tube tunnel; vehicle load; displacement; bending moment
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