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A Research of SEM-SD Risk Analysis of Expressway PPP Project Based

on Construction-operation Integration

HU Yun-pin' , MING Zhao' ,LI Jun®
(1. School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, China;
2. Wuhan Engineering Construction Standard Quota Management Station, Wuhan 430000, China)

Abstract ; Expressway PPP projects involve many risk factors in the process of integrated construction-operation
management. Effective pre-management of risks is required during the construction period to ensure the realization
of the performance in the operation period. From the perspective of the project company, this paper analyzes the
risks of expressway PPP project in both stages of construction and operation. The study identifies the two-stage risks
by field research and literature analysis, employs Rough Sets to dynamically reduce the key risk factors and thus es-
tablishes System Dynamics (SD) model of the construction-operation integration risk of expressway PPP project.
The calculation of Structural Equation Modeling ( SEM)is used to determine the weight of each risk factor and the
correlation of variables. Typical projectsare selected for example analysis. The results show that impact size of vari-
ous risk factors on project performance is ranked as cost overrun risk in operation period, insufficient operating in-
come risk, construction cost overrun risk, construction quality risk, and schedule completion risk. Moreover, the
multiple risk coupling in the construction period will aggravate the risks in the operation period and intensify the de-
viation between the project performance and the ideal return.
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