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Abstract

Since sluices in service have been running for many years, affected by the natural conditions and
human factors for a long term, there are serious security problems hidden in the buildings. It is
necessary to put forward reinforcement schemes for diseased sluices in order to maintain the safe
operation. According to the actual condition of Shuxin Sluice, different reinforcement schemes are
formulated. Different reinforcement schemes of lock chamber structure stress field are analyzed
by three-dimensional finite element software ABAQUS for verifying the rationality of the rein-
forcement schemes. The analysis results show that these reinforcement measures, like anti-arch
filled, seismic brace beam, could reduce the tensile and compressive stress of the chamber struc-
ture greatly and have an important role on its safety.
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Figure 1. Original structural form of the lock chamber of Shuxin Sluice
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Figure 2. Schematic diagram of baseboard consolidation for Shuxin Sluice
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Figure 3. Calculation model figure of the lock chamber structure of Shuxin Sluice
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Figure 4. Inverted arch floor
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Figure 5. Distribution figure of maximum principle tensile stress
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Figure 6. Distribution figure of maximum principle compressive stress
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Table 1. Calculation results of structural stress of Shuxin lock chamber
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Table 2. Calculation results of structural stress of Shuxin lock chamber
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Figure 7. Schematic diagram of pier with support beams of Shuxin Sluice
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Figure 8. Calculation model figure of Huaishu lock chamber with support beams
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Figure 9. Distribution figure of maximum principle tensile stress
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Figure 10. Distribution figure of maximum principle compressive stress
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Table 3. Calculation results of structural stress of Shuxin lock chamber
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Table 4. Calculation results of structural stress of Shuxin lock chamber
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Figure 11. Calculation model figure of lock chamber with support beams
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Figure 12. Distribution figure of maximum principle tensile stress
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Figure 13. Distribution figure of maximum principle compressive stress
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Table 5. Calculation results of structural stress of Shuxin lock chamber
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Table 6. Calculation results of structural stress of Shuxin lock chamber
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Figure 14. Schematic diagram of pier with support beams of Shuxin Sluice
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Figure 15. Calculation model figure of
support beams
B 15, RERRETFR . IERAELEEH

S, Max. Principal

CFH: 75%)
+2.270e+06

bbbt

a
NI—

lock chamber filled with

THEERE
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Table 7. Calculation results of structural stress of Shuxin lock chamber
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Table 8. Calculation results of structural stress of Shuxin lock chamber
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Figure 18. Tensile stress field in design working condition (Pa)
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Figure 19. Pressure stress field in design working condition (Pa)
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Figure 20. Tensile stress field in check working condition (Pa)
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Figure 21. Pressure stress field in check working condition (Pa)
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Figure 22. Tensile stress field in earthquake working condition (Pa)
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