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Research on the Key Technology & Its Application
to Reinforcement Project Post-evaluation
for Dangerously Weak Dams

Wu Haizhen, Hong Wenhao, Hu Qiang

Jiang Xi Provincial Institute of Water Sciences

Abstract: According to the Fuzzy Analytic Hierarchy Process (FAHP) and the project
success degree comprehensive evaluation theory, this paper established the judgment ma-
trix with the aid of expert opinions, and put forward the fuzzy comprehensive evaluation
theory for reinforcement project post-evaluation of dangerously weak dams. Based on the
characteristics of the reinforcement project for dangerously weak dams, as well as on the
rescarch of the hierarchical relationships and relative importance among various factors,
the paper proposed the main influence factor of reinforcement project which may have im-
pact on the effectiveness and efficacy in each reinforcement stage, derived the weighted
value of each index., and gave the scoring methods and scoring details for each index so as
to establish the reinforcement project post-evaluation index system for dangerously weak
dams. Depending on the total scores of dangerously weak dam reinforcement project, tar-
geting the evaluation of the total effect of reinforcement project and with the aid of expert
scores, the paper also studied and determined the fuzzy mapping matrix of each index,
judgment matrix and index weight, and put forward a fuzzy comprehensive evaluation
method with strong operability and high practical value for dangerously weak dam rein-
forcement project post-evaluation. The practical engineering application proves that the a-
bove-mentioned method is both feasible and rational, and is of high academic value and
popularization and application value.

Key words: Dangerously weak dam; Reinforcement project; Fuzzy comprehensive e-

valuation; Post-evaluation

1 Introduction

Safety of reservoir (and hydropower station) dams concerns the national welfare and

the people’s livelihood. There are more than 30,000 dangerously weak dams throughout

ARRT 2013 4,
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the country, accounting for 36% of the total dams. If any dam failure occurs, it will not
only cause damage to the dam structure, but also bring personal injury to the downstream
public and lead to serious economic, social and environmental losses. Since 2000, China
has been intensifying investment on the reinforcement of dangerously weak reservoirs
(hereinafter referred to reinforcement) and launching a massive reinforcement project con-
struction. By 2012, the national total investment on reinforcement exceeded RMB 70 bil-
lion Yuan which has been completed basically. After reinforcement, with the significant
reduction of the ratio of dangerously weak dams, a large number of reinforced reservoirs
begin to produce better social and economic benefits. However, dangerously weak dams
have the characteristics of discontinuity and periodicity and they occur and develop in dy-
namic process. Therefore, the reinforcement should be a long-term, regular and systemat-
ic work. Correspondingly. the reinforcement project need huge investment, long con-
struction period and have wide influence, which involve many work links and processes.
So reinforcement project quality control, afterwards running condition and performance e-
valuation, economic benefits and social impact estimation are common concerns to the de-
cision-making departments, engineering construction and operation management units. To
solve these problems, it is urgent to establish a scientific, reasonable and feasible project
post-evaluation method. In the present study, some post-evaluation methods both at home
and abroad for railway engineering, highway engineering and other construction projects
have been discussed. Also, some positive explorations have taken place in the field of con-
struction of water conservancy project, and some research results have been achieved. For
example, Wen Hui'" made some exploratory research on the definition and significance of
the post evaluation of water conservancy construction project as well as the characteristics,
content, principles and others of the post evaluation, Zhang Rentian and Zhang Jinmiao'*
studied the post evaluation system for water conservancy construction projects. Han
Dong'*’ made pilot study on the application of the post-evaluation methods in the water
conservancy construction project post evaluation. Sun Xiangqin and Qian Shanyang'™ dis-
cussed the main contents involved in the the water conservancy construction project post e-
valuation. including revaluation of fixed assets, socio-economy, finance, engineering,
environment, operating management, society and immigrants. However, none of these
studies involved reinforcement project. Few research results related to reinforcement pro-
ject post-evaluation index system, methods and other fields can be found.

Based on the Fuzzy Analytic Hierarchy Process (FAHP) and the Comprehensive E-
valuation Theory of Project Success Degree, this paper studies and puts forward the fuzzy
comprehensive evaluation of reinforcement project post-evaluation. The paper builds an in-
dex system for reinforcement project post-evaluation according to the reinforcement project char-

acteristics. Also, with the aid of expert scores method, the paper determines the fuzzy mapping
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