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Optimal design of UHPC pipe gallery based on life cycle cost analysis

XU Yousheng', WU Zelin®, XIA Zhanghua®, DING Sipan®
(1.Shenzhen Municipal Engineering Design Institute, Shenzhen 518035, China;
2.College of Civil Engineering, Fuzhou University, Fuzhou 350108, China)

Abstract; Based on the comprehensive pipe gallery in a test area, a trial design of UHPC pipe gallery was

carried out, and the wall thickness was analyzed. The optimal structure of UHPC pipe gallery with stiffeners

was proposed and the life-cycle cost analysis was carried out. Results show that the maximum stress of UHPC

was increased from 4.6 MPa to 64.7 MPa, which can give full play to the characteristics of high compressive

strength of UHPC; after optimization, the life-cycle cost of UHPC prefabricated composite pipe gallery is only

63% of the prototype structure, and the construction period is about 48% of the prototype common concrete

pipe gallery.
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Fig.1 Standard section size and reinforcement
drawing of pipe gallery(unit; mm)
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Fig.2 Standard section size and reinforcement

drawing of UHPC pipe gallery( unit; mm)
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Fig.3 Stress—strain relationship in tension of UHPC
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Fig.4 Stress—strain relationship in compression of UHPC
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Tab.2 Comparison of structural performance before and after optimization of UHPC pipe gallery
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