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Research on fire safety risk evaluation of gymnasiums
based on G2 interval weighting—cloud model
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Abstract: In order to accurately grasp the fire safety risk status of gymnasiums and effectively prevent and reduce the occurrence of
fire safety risk accidents in gymnasiums, the article, on the basis of comprehensively analysing the risk factors affecting the fire
safety of gymnasiums, innovatively constructs a gymnasium fire safety risk assessment index system consisting of 29 secondary
indicators and 6 primary indicators covering the safety of personnel, management, equipment, evacuation and building. At the same
time, the G2 assignment method and the cloud model are combined organically to construct a safety risk assessment model of the
gymnasium based on the G2 assignment—cloud model; finally, the model is used to conduct an empirical study on the fire safety
status of a large gymnasium in Xi“an. The results show that the fire safety risk level of the gymnasium is I , which means the
assessment result of ‘safety’ is consistent with the actual situation. The distribution and characteristics of the data are visualised in
the form of cloud diagrams, which can be adapted to different types and sizes of datasets, effectively analysing small-sample data
and large—scale data, and meeting the needs of the complex and changing environment of the fire safety risk of the gymnasium. The
validation model is scientific, reasonable and highly applicable. The fruits provides a method for fire safety risk assessment of
gymnasiums.
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Table 1 Gymnasium safety risk assessment index system and related calculated values
—Rfebr e, ME(w;) EAISE(Ex,,En,, He,) TEIEE ¢ W (w;)  BERZH(Ex; , En; He;)
RZRMZFE e, 0.1578  (0.809 2,0.066 5,0.004 8) HHAAZLTEMN ¢, 0.3505  (0.800 1,0.092 7,0.002 9)
BN N 2 FEBIKT ¢y 0.3498  (0.7811,0.057 7,0. 004 3)
B ZE N RAER T ¢ s 0.2997  (0.8528,0.042 8,0.007 9)
HHEAHNE e, 01975 (0.8336,0.0552,0.0102) FHEETIEERREK ¢y, 0.1602  (0.8528,0.042 8,0.007 9)
LAREWHIE ¢y 0.1806  (0.8062,0.054 2,0.016 2)
LARHREE ¢ps 0.1409  (0.816 4,0.046 7,0.003 1)
BB BT S5 Y ¢y 0.1825  (0.8709,0.056 5,0.014 2)
e B S I S 0.1732  (0.850 1,0.038 2,0.012 4)
LR TE RN ¢y 0.1617  (0.8001,0.092 7,0.002 9)
WRLEEFE ey 0.1711  (0.966 1,0.044 0,0.011 6) KKK ERSLE ¢y 0.1351  (0.989 5,0.037 2,0.011 2)
A B RS ¢y, 0.1464  (0.950 1,0.0352,0.0125)
THIIER G H KK c53 0.1672  (0.9809,0.043 7,0.010 1)
FEHE A oy 0.1632  (0.9749,0.052 5,0.013 8)
HEM B KRS cas 0.1351 (0.9709,0.056 7,0.014 1)
N2 BB LA ¢y 0.1457  (0.9728,0.0425,0.008 1)
Tt B £ T KRG oy 0.1062  (0.906 5,0.034 5,0.012 1)
BN E e, 0.1841  (0.989 6,0. 043 5,0.009 4)  BiildE A IrERE ¢y 0.2743  (0.9925,0.052 4,0.008 2)
T HEB RO SRS oy 0.201 6  (0.9824,0.0335,0.0109)
LRGSR BT I ¢y 0.2280  (0.9925,0.052 4,0.008 2)
B IE 5 % A RS oy 0.296 1  (0.989 5,0.0352,0.0105)
NG EHEE s 0.1578  (0.9885,0.0497,0.011 3) BIEFH KIEIH ¢ 0.197 1  (0.990 8,0. 054 5,0.010 9)
ML B FUA B K EFD ey 0.1679  (0.9832,0.042 6,0.009 1)
B BEREREE oo 0.2263  (0.9905,0.042 1,0.010 1)
KRAT L c54 0.2135  (0.9802,0.057 2,0.013 1)
TREW7 K53 XA BRE s 0.1953  (0.997 5,0.051 3,0. 012 8)
WG NE g 01317 (0.900 0,0. 058 9,0.0109)  HEhb G IPE ¢ 0.2339  (0.9135,0.0619,0.011 1)
H G AT E A HE o, 0.2129  (0.9154,0. 054 4,0.012 9)
BH KA I L 5 0.276 7 (0.8821,0.071 7,0.010 2)
TH B KA BB TR B A] ¢, 0.276 5  (0.8823,0.045 9,0.007 8)
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Table 2 Classification of fire safety risk in gymnasiums
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Table 3 Experts’ value of importance of each secondary index of ¢
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Table 4 Experts’ value of importance of each first-level indicator
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Table 5 Bilateral constraint scores of secondary indicators of environmental safety factor cg
. C61 Ce2 C63 Co4
PR R

min max min max min max min max
e, 0. 82 0.92 0.92 0.98 0. 87 0. 96 0. 90 0. 96
e, 0. 80 0. 89 0. 80 0. 89 0. 80 0. 90 0.78 0. 87
e 0. 85 0. 94 0. 85 0. 90 0. 87 0.97 0. 83 0. 90
ey 0. 85 0.93 0. 88 0.97 0. 88 0.97 0. 86 0. 95
es 0. 84 0.92 0. 86 0. 96 0. 89 0. 98 0. 84 0.92
eg 0. 86 0.95 0. 85 0. 94 0. 86 0. 95 0.78 0. 88
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Fig. 3 Comprehensive cloud model of the operational security risk

assessment of the gymnasium
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Fig. 4 Cloud diagram of personnel safety factor
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Fig. 5 Cloud diagram of safety management factor
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Fig. 6 Cloud model diagram of equipment safety factors
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Fig. 7 Cloud model diagram of evacuation safety factors
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Fig. 9 Cloud model of environmental safety factors
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