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Fig. 1 Dimension of the aqueduct (unit; mm)
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Fig.2 Layer depths of aqueduct wall-beams (unit; mm) Fig.3 Node connection
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Fig.5 Arrangement of prestressing strands of wall
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Fig.6 Three-dimensional finite element numerical simulation model of aqueduct
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Tab.2 Stresses of controlled cross section during construction of aqueduct (. MPa)
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Fig.7 Longitudinal stress of vertical wall and lateral stress of beams under three load cases
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Tab.3  Stresses comparison between two-time prestressing construction and integral cast construction ( By ; MPa)
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Tab.4 Maximum vertical deformation at mid-span of wall-beams of aqueduct (B0 ; mm)
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Analysis of two-time prestressing construction of
aqueduct with large wall-beams

LI Xiao-ke, ZHAO Qing-tian, ZHAO Shun-bo
(School of Civil Engineering and Communication, North China Institute of Water Conservancy and Hydroelectric
Power, Zhengzhou 450011, China)

Abstract; By considering the design of prestressed concrete aqueduct of Mahuanggou left-bank-drain subject in
Shijiazhuang-Beijing part of the Central Route of Water Transfer Project from South to North and by using the theory
of superposition structure design and construction, the construction scheme of two-time prestressing of the aqueduct
with large wall-beam combining precast and cash irrigation structure is proposed. The three-dimensional finite
element numerical simulation of the aqueduct is carried out to analyze the concrete stress distribution and the
deformation during the construction course and to establish rational and effective construction sequence. It is proved
that not only the difficult problems of construction but also the large inverted deformation of the aqueduct can be
solved by utilizing two-time prestressing construction scheme. It can be used as a reference for similar project

design and construction.

Key words: aqueduct with wall-beam; two-time prestressing scheme; construction; mechanical analysis



