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Pressure-Dependent Analysis of Water Supply Network Damaged
by Earthquake Based on Emitter Model

Hou Benwei, Du Xiuli
(Key Laboratory of Urban Security and Disaster Engineering of Ministry of Education,
Beijing University of Technology, Beijing 100124, P. R. China )

Abstract: When the water supply network suffered earthquake damages, pipeline leaks and bursts may
occur. In the period in post-earthquake emergency rescue and repair, the network is supplying water with
additional outflow of damages (leaks and breaks), which result in pressure deficient. According to the
frictional head loss along the break pipeline, a model with additional emitter at the endpoint of the
disconnect pipeline was proposed to simulate the break, which simplifies the modeling of breaks. The
pressure-dependent demand relationship was adopted in the process of pressure-deficient hydraulic
simulation to avoid node negative pressure. Meanwhile a backtracking and line search procedure was utilized to
control the iteration step of pipeline network nonlinear equations, which ensure the global convergence of the
hydraulic simulation. The effectiveness of the proposed method was verified by a case study.
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