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Table 1 Component disease standard comment cloud digital characteristic value
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Figure 2 Cloud graph of component disease standard comment cloud
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Table 3 Partial component disease deduction value
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Table 4 Index weights of each level of stone arch bridge and comprehensive evaluation cloud digital characteristic value
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Table 5 Similarity evaluation result
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Table 6 Calculation results of assessment standards of
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cloud and standard comment cloud of main arch circle



%1

TRMG A TR A - AL A B SOOI DU E 75

4 g

AR SO K 2 R N A SR BV A
T T A - o R A B T AR B
REAY 38 3 SR FH 2 455 R X DT 0 4 A 1) S8 AR
758 B W R AT R0 BB 2 AR 25 A5 B A A
BIPERBEBLYE O X 47 S840 1F 19 3 %€ 2E 47 T ok
PE 5 B B 0 o (B e A S i S i IX T, BE A8 T
AR L AR AR B RE L, R SR ARG, R
8] R R[] 9 ACEE B A% B 3 S0 M S AN ] TR
ENUNIE-2 i

IO7 i 5 35 06 S b TR b AT 20 A, 5 R
PRI RPN AR ™ G o L ey S T i N R
HA—Ema it 58 ik, WA, =
BEAUVEAN J5 1 T RR 7 B, PP 45 2 ST Il UL
AT R ARSI R RS,

SE AR

(1] HSFh, BA B 25 P8 ) M AR 7 O 3R 09 A H4E W 4 R 7
BAOMR ] ERAGBEBRFFM(ARBFIR),
2015,34(5) :14-17,68.

(2] ZF BN A B R 68 ) 43 B B 3 46 D 7
ELT]ABTR,2015,40(3) :210-212,222.

[3] e AR L0 [ 52 38 32 4 5. 2 B A 38 AR IR B 3T
SEFFMEJTG/T H21—2011[ S].db 5T . A R 2258 R
1t ,2011.

(4] XUJHE, 7B Fk i {356 B0 4t 22 I 4% 119 K 8
BRVZEMAMGTITLI] M KFEER (TR,
2007,28(3) :48-51.

[5]  F0GR,FRPKHE VTR I 36 TR0 2 K 45 A PR 1L 19
P E RV E IR (1] AR R, 2017, 45
(2):45-49.

(6] ZEFEE, N B W SCHE 14 = A5 8 Y & R TR e
WI[J]. 9 B TRERL:,2011,13(4) ;20-23.

(7] VF¥R, &G AT R 3 A AR = BR fE B R IR &5 &
A A i I L) ] WV R 2% 2% 4 ( T2 BR ) L, 2017,
51(8) :1544-1550.

(8] JAalRE, SR, X0, & & T oA 5 % %75
B R B AR ST E Tr¥E [ 1] R A8 R ik
(FRBLAR) ,2019,38(2) . 1-6.

(9] fRBERE, BHWN, BX & 5L T 15 13 0 Y o A KR PR G Bk )
KRG HELT] PR RS54k ,2018,47(2)
286-291.

[10] b, FA R 285 0 T 2 28 i A 40 4 42 B S
BB AT L[] ERREER (TR,
2010,40(3) ;782-787.

[11] &, ma, RN LT ol gRNeeLZ
WEERTM TR R 5 TR 53k, 2016,
36(11) :2977-2983.

[12] FRIEFR.HET X RE I 5RO - 2= B AL 1Y 4 % T A%
DB £ 20 KU PR AN F 5T [ 1], 2 #2020, 65 (11) : 278
-284.

[13] ZBHUK, ¥R, RS A5 35 T RO G 3T B 1Y IE 75 == 1
UM R [ J]. RS T/ ,2015,33(9) : 133-137.

Evaluating Technical Condition of Stone Arch Bridge Based on Entropy
Method-Cloud Model

ZHANG Peng, ZHONG Shan, ZHU Rui, JIAO Meiju

(School of Water Conservancy Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In view of the differences in the identification of disease scales by different technicians in the cur-
rent process of stone arch bridge technical condition assessment, a method for assessing the technical condition
of stone arch bridges based on the entropy method-cloud model was proposed, which based on the existing
assessment standards for stone arch bridges. Firstly, the method converted the comment set and evaluation data
into a cloud model. Then it used the entropy method to adjust the weights of the stone arch bridge components
and introduced the combined fuzzy pasting schedule method calculating the similarity to obtain the evaluation
results. Finally, taking a stone arch bridge as an example, the applicability of this method in the evaluation of
the technical condition of stone arch bridges was explored, and the results showed that; the evaluation results
of the stone arch bridge were classified into 4 categories and the evaluation results of the cloud model were con-
sistent with the results obtained by the “Highway Bridge Technical Condition Evaluation Standards” method,
which were in line with the on-site inspection results. The method took into account the subjective randomness
of the disease scale determination and the actual difference of the engineering project, which could provide a
more scientific and reasonable decision-making basis for the maintenance of stone arch bridges.

Keywords: bridge engineering; technical status; cloud model; entropy method; stone arch bridge



