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Comprehensive Evaluation of Dam-break Consequences Based on Variable Weight
Set Pair—Extenics Coupling Model
LI Zongkun", MO Xiangming'?, GE Wei'™>", WANG Te'

(1.School of Water Conservancy Eng., Zhengzhou Univ., Zhengzhou 450001, China; 2.Fujian Energy Investment Co., Ltd., China Three Gorges Corp.,
Fuzhou 350000, China; 3.Faculty of Technol., Policy and Management, Delft Univ. of Technol., Delft 2628 BX, the Netherlands)

Abstract: The comprehensive assessment of severity degree of dam failure impact is an important part of dam risk evaluation and management.
There are two major problems identified in the traditional comprehensive evaluation of dam break consequences: Constant weight set subjectively
determined by human beings, and incompatibility between evaluation index value and evaluation grade standard. In order to solve the above-men-
tioned drawbacks, based on existing laws and regulations and industry norms, the life loss, economic loss, social impact and environmental im-
pact are selected as comprehensive evaluation indexes of dam break consequences, considering the characteristics that the set pair analysis deals
with the uncertainty of the system effectively and the advantage of extenics in dealing with the incompatibility problem, the variable weight set
pair—extenics coupling model is established, in which the variable weight theory is used to modify the constant weight. In this model, the connec-
tion membership degree of extenics is determined according to the domain of extenics set divided by identity, difference and opposite of set pair

analysis. Furthermore, the integrated connection membership degree of extenics is calculated combined with the variable weight, and is used to
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determine the evaluation grade according to the principle of the maximum membership. The application to the comprehensive evaluation of dam

break consequences of five reservoirs in Jiangxi Province. The results show that: 1) In the comprehensive evaluation of the consequences of dam

break of five reservoirs, the exponential excitation state variable weight vector motivates the poor evaluation indexes to a certain extent and in-

creases their weight values, highlighting the status of the poor indexes in the comprehensive evaluation, avoiding the negative effects of the poor

indexes being covered by the good indexes, and emphasizing their seriousness; 2) The comprehensive evaluation grades of dam break con-

sequences of the five reservoirs are basically consistent with the evaluation grades calculated by other evaluation models, with the highest degree

of dispersion and better discrimination, which shows good practicability and provides a new method for comprehensive evaluation of dam break

consequences.

Key words: dam break consequences; comprehensive evaluation; variable weight; set pair—extenics coupling
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Tab. 1

Classification of engineering accident severity
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Tab.2 Comprehensive evaluation index grade standard of dam break consequences
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Fig.1 Schematic diagram of correspondence between set pair—extension coupling
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Tab.3 Basic parameters of five reservoir dams
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Tab.4 Evaluation index values of five reservoir dams
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Tab.6 Comparison between constant weights and vari-
able weights of corresponding indexes of five rese-
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Fig.2 Comparison of constant weights and variable weights
of corresponding indexes of five reservoir dams
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Tab.7 Comparison between the comprehensive evaluation results based on variable weight set pair—extension
coupling method and other methods
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s EHIN SN, e B A EgIN ERIV EHIN EHRIV
K -0816 —0.862 0400 -0.155 (-0.155) FEZV (3.441)  (103511)  (3292)  (04741)  (0.5049)
o EgINV Eg IV BRIV EHHIV SRV BRIV
TE 0812 0842 0468 0208 (-0.208) (3.512) (102.143)  (3266)  (04667)  (0.5030)
o BRIV RV RV BRIV RV BRIV
HEESL 0779 0759 0527 -0.154 (-0.154) (3.568) (73.079)  (3264)  (0.4706)  (0.5023)
- EHIN EHIN EHIN EHN EHIN LV
REL 0744 -0.696 0560 —0.211 (-0211) (3.617) (59.669)  (3224)  (04798)  (0.5015)

R 8 SEKEANEZSMITNEEFRAKRSFREINET—HABERRINEE

Tab.8 Normalized results and standard deviation of the highest grade scores of five reservoir dams in various evaluation models
IKEELRR RREXN-TIME S TR R T BMEXERRA R BRI DR
yAlll 0.1089 0.2024 0.2368 0.2039 0.2210 0.1999
)4 0.1897 0.1941 0.2334 0.2009 0.1953 0.2008
Y= 0.2546 0.1981 0.2304 0.1993 0.1922 0.2000
i BEST 0.1885 0.2013 0.1648 0.1992 0.1939 0.1998
RiE 0.2583 0.2041 0.1346 0.1967 0.1976 0.1995
bR 0.0546 0.0035 0.0422 0.0024 0.0106 0.0004
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