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Influence and Treatment of Large-scale Settlement on
Long-distance Water Transmission Box Culvert

Wei Zhu Hang Chen Jia Guo
Sinohydro North China Engineering Corporation Limited, Tianjin, 300222, China

Abstract

The along-the-way settlement of long-distance water transmission box culverts features wide range and large magnitude, affecting
the hydraulic characteristics and structural safety of the culverts. The influence of settlement on hydraulic characteristics is analyzed
from two aspects: the safety freeboard of buildings and the water-retaining performance of water-retaining weirs. Based on the
current settlement amount, the current internal water pressure is calculated, and structural safety review calculations are conducted
on the box culverts to analyze their structural safety. The analysis shows that large-scale settlement has resulted in smaller safety
freeboard of some buildings and weakened water-retaining performance, posing hidden dangers of overflow and alternation between
open-channel flow and full-flow. The stress on the box culverts exceeds the original design conditions, and some sections reach the
bearing limit under the ultimate limit state of bearing capacity. The current operating conditions meet the normal use requirements. In
the later stage, setting warning values and reasonable dispatching are prioritized to solve the problems, and no engineering measures
are needed at present.
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