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Key Technology of Expressway Culvert Jacking for Supporting Water Supply
Projects of South-to-North Water Diversion Project
WANG Quan-feng'”, ZHENG Wei-wei'”
(1. Yellow River Engineering Consult Co. Lid., Zhengzhou 450003, China; 2. Henan Engineering
Research Center of Urban Water Resource and Environment, Zhengzhou 450003, China)
Abstract;  Application of finite element method in pipe shed-box culvert jacking method is
introduced in No. 35 water diversion outlet of Puyang supporting water supply projects crossing Daguang
Expressway and Puhe Expressway of South-to-North Water Diversion Project. Box culvert jacking
calculation was analyzed by using FLAC3D, and stress of box culvert and pipe shed in the construction
process and settlement and deformation of highway pavement during the jacking process were simulated to
determine a reasonable construction organization design. Under the condition of silt fine sand, a
horizontal jet grouting pile was used for reinforcement, so as to solve the safety problem of highway
pavement stability. The results aim to provide technical support for water supply of the project on schedule.
Key words; South-to-North Water Diversion Project; supporting project; crossing expressway ;

FLAC3D; construction organization design; horizontal jet grouting pile
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Fig. 1  Location map of crossing expressway
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Fig.2  Longitudinal section of box culvert
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Fig.3  Box culvert section
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Fig.4 3D diagram of box culvert
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Fig.5 Overall vertical deformation map
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Fig.6  Pavement deformation map
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Fig.7  Plane layout of settlement and deformation monitoring

points
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Tab. 1 Statistics of accumulated settlement of each monitoring point on both sides of the section mm

b= 5HS5H 5H8H 5H12H 5H13H 5H20H 5H23H 6 H10 H
XCo1 0.95 0.95 1.45 1.10 1.05 1.00 1.05
XC02 1.05 0.75 1.00 0.85 0.60 0.60 0.55
XC03 1.15 -0.05 -1.10 -1.70 -2.00 -2.20 -2.10
XCo4 0.85 -3.70 -15.10 -23.30 -25.10 -25.30 -25.30
XCO05 1.05 -8.90 -41.05 -76.00 -81.40 -82.50 -83.25
XC06 0.90 -78.35 -211.50 -437.10 -447.10

XCo7 0.90 -15.45 -66.80 -97.70 -104.70 -105.60 -106.00
XCo8 0.65 -10.35 -38.95 -48.50 -53.20 -54.60 -55.00
XC09 1.05 -2.00 -5.05 -7.95 -10.80 -11.05 -11.20
XC10 1.10 0.25 -0.10 -0.10 -4.10 -4.80 -4.70
XC11 1.30 1.00 1.20 1.00 0.80 0.75 0.80
DCO1 0.95 0.10 -0.15 -0.10 -0.80 -0.85 -11.25
DC02 0.80 0.10 -0.35 -0.35 -3.35 -13.75 -51.70
DC03 0.95 -0.05 -0.85 -0.85 -8.10 -16.80 -87.85
DC04 0.85 0.00 -0.70 -0.70 -14.25 -25.70 -140.50
DCO5 1.10 0.15 -0.65 -0.75 -8.35 -17.50 -89.85
DC06 1.00 0.30 -0.25 -0.40 -3.60 -14.50 -52.20
DCO7 1.40 0.40 0.00 0.00 -0.40 -1.65 -15.30
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Fig.8 Flow chart of box culvert jacking process
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Tab.2  Size of starting pit and receiving pit m
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