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New Method and Experiment for Trenchless Reinforcement of Inner

Lining Based on UHPC

LI Zhenhua', ZUO Yongjian’, PENG Tao’, ,CHANG Zhugang’, WU Bin’
(1. Changsha Public Engineering Construction Center, Changsha 410023, China; 2. Changsha Planning and Design Institute Co., Ltd.,
Changsha 410125, China; 3. Hunan Mingxiang Science and Technology Development Co., Ltd., Changsha 410201, China)

Abstract: To address the issues of low construction efficiency and insufficient durability in the trenchless structural
repair of old brick-built drainage arch culverts, relying on a restoration project of a certain canal in Changsha City, a
new trenchless reinforcement method based on ultra-high performance concrete (UHPC) prefabricated linings is
proposed. The mechanical performances of different materials and joint connection methods are comparatively analyzed,
and the model tests and on-site experiments of UHPC materials and assembled joints are conducted for research. UHPC
components are significantly superior to ordinary concrete in terms of crack resistance and ultimate load-bearing
capacity. The curved bolt connection performs the best in terms of bearing capacity, ductility and safety reserve of the
joint. The prefabricated inner lining structure gradually participates in the force over time, and the new and old
structures can work effectively together. The research result can provide a reference for the engineering design and
construction of trenchless renovation of urban drainage arch culverts.

Keywords: arch culvert; trenchless; UHPC; incremental launching; model testing
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