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Pipe Stress and Hydraulic Safety Control of Large-scale
Inverted Siphon in Cold Region

DENG Mingjiang', LI Hongwei?, YANG Changzheng', LI Xin', LU Qiang®
(1. Xinjiang Irtysh River Basin Authority of Engineering Development & Construction, Urumqi, Xinjiang 830000, China;
2. Xinjiang Survey and Design Institute of Water Resources and Hydropower Research , Urumqi, Xinjiang 830000, China)

Abstract: In order to cross grant gully in Jilagou, Sangequan inverted siphon was developed which is a large-scale project
in the north of Xinjiang with comprehensive higher difficulties comparing with similar projects all over the world, which
has 11 kilometer span, 2.8 meters inner-diameter and 160 meters working head. It highlights extreme requirement in the
field of structure strength, materials process, installment, layout, and engineering quality, especially hydraulic safety
control issues under working conditions like operation in higher working head, water filling, water discharging, protection
of water hammer, and stress strain issues under higher temperature difference and cold weather. This paper introduces its
experience of design, scientific research, construction, operation and management, concludes achievement of theoretic
research and technical innovation in new techniques, material and process. It concludes that its lay-out is overall reason-
able, operation monitoring data and indices of engineering safety appraisal are good, key hydraulic safety control tech-
niques are scientific and rational including gate opening, closure velocity, water filling and exhaust, water discharging for
empty etc. were determined by model tests. It can provide reference for technical development of large-scale inverted
siphon in cold region.

Keywords: cold region; large-scale inverted siphon; prestressed concrete cylinder pipe(PCCP); hydraulic safe-
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