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Analysis of Influencing Factors of Ground Surface Deformation
Induced by Pipe Jacking Construction Based on FLAC™
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1. School of Land and Resources Engineering, Kunming University of Science and Technology, Kunming 650032 ,China;
2. CNBM Geological Engineering Exploration Academy Co. Ltd. , Beijing 100102,China

Abstract: In order to study the influencing factors of ground surface deformation caused by
pipe jacking construction, a FLAC®™ numerical model was established based on the drainage
collection system renovation project in the Baoxiang River Basin, Kunming City, Yunnan
Province. The results indicate that ground surface deformation induced by pipe jacking
excavation is related to groundwater level, tunnel burial depth, tunnel radius. jacking force,
and geotechnical properties. The maximum ground settlement is inversely proportional to the
groundwater level, decreasing with increasing groundwater depth. The maximum ground
heave is inversely proportional to the tunnel burial depth, with shallower depths leading to
larger heave values. The final ground settlement is directly proportional to the tunnel burial
depth, where deeper tunnels result in greater settlement. Variations in tunnel diameter have
minimal impact on the final settlement but significantly affect the deformation range and
settlement trough width. The jacking force is directly proportional to both the maximum
heave and final settlement, with higher forces amplifying these values. Smaller ground

surface deformation occurs when the pipe jacking traverses geotechnical materials with larger
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