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Fig.1 Common whitening function curves
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Tab.1 Component bearing capacity (R/¥,S) rating
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Tab. 2 Grey classification of each clustering index
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Fig. 2 Whitening function of steel structure bearing function
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Fig. 4 Whitening function of other clustering indexes
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Fig.5 Hierarchical analysis structure
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Tab. 3 Judgment matrix scale
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Tab.4 Average random consistency indicator
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Tab.5 The weight ratio of different types of components

for single-story industrial building
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Tab. 6 Evaluation criteria for the bearing capacity

of upper load-bearing structures
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Tab. 7 Clustering rights of each clustering index
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Tab.8 Judgment matrix C and its test results
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Fig. 6 Floor plan of the continuous casting workshop
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Tab.9 The bearing capacity (R/,S) verification of crane beam

2 < T iy 71 M5 AR ¥ ¥ JRy 7
RS A i) BE/m BEEER  PUERE UL g i PUoy 56 5 R 56 5

LM g R 2R EEE

F/99-100 HNI1 800 mm X700 mmX 16 mm X 28 mm 12 140 t+125 t 1.37 1.67 1.08 2.09

H/99-101 HN3 140 mm X 800 mm X 20 mm X 30 mm 24 75 t+50 t 1.37 1.96 2.78 4,54
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Tab. 10 Component safety rating results
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a 4
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A ‘ 20
d 7
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Tab. 11  Weight coefficient of components
F {257 A 4 55 % LGy &GS
} a 15 0.015 6
A
b 2 0.015 6
E 4 0.025 8
1z ‘
b 3 0.025 8
= b 38 0.085 0
4 a 20 0.085 0
d 7 0.085 0

HRHEZC 8D, AT HNR T P 4% 28 4 M A5 S+ 1
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Xt B 6, AT HIZ ) by L R T 45 4 AR 2 ) R
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A ARG 3. 2. 3 ARk B K A 45 SR L i
I SR B AR B AR IR R LR
SR 25 40 22 4 R o0 A 8] S BE AR A S R R
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FKAFERIFH C 9, FAREIR C 9 ALK ] Y rh
[ {E . 2 0. 375.

MG KA, ) AR K W AL, i A is
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WA (2) K 2 4L m] R A AT A
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0.5X0.17=0.382, % C HMRELREN o0, =
0.6>X0.3340.5X0.3340.5X0.17=0. 448, %}
D B ERAKRECH 6,=0.5X0. 17=0. 085.

) L R EE 45 R X 4% R I A I R 2 1)
Ho=1(0.085 0.382 0.448 0.085), H i 5%
RS Ja B D ) AT S v AR W IE S C 2.

L3R/ N A = - T N TR O vl T A
(GB 50144—2008) ,i% /) J5 I &B 7k 45 #4) & 4= 1
LRV R C G M PESE RN R C 9. 451
AIAEME SR T R C 9. BRI W FP 7 i 0 9 2
R—BLEPHE & AR, RAARCHIEEE. T
G375 6T KR 28 B R R A AR b R 5 A iR
FRIARAR I RE VY E TP I 52w 25 5 A LTk AR AT
HEME Y E FRUE) (GB 50144-—2008) , fE 55 in 4 T
iy J52 1 235 4 7R 3 Ty 8 R O 5 X b 3 R T 45 4 1R R
A SRR 09 DY 4 2R LA SR JE B ) i 08 R, mT
AR Ay i A b S5 I 285 ) A 2 T SE RS

4 &

(D) AR SCR 7R 3% T B 465+ 3 R (8 IR
RN Z5 K8 7K P50 B 1 O I €8 58 28 43 BT 11 3R 25 48
B o 5Ty 8 570 AT 46 4 %5 28 bR fE ) (GB 50144—
2008) W% 4Pk i P O T B Tk S By R
7R T 25 P AT S A B E A AE B, X BAT A o AT
T MUk RS KRy 8 TR S BRI .

(2) R 2 53 Bk » A BTl 8 570 7T 4 4
YERRE ) (GB 50144—2008) , Bl 72 43 Hit % &
T RG2S R IR (0 AR L 3 R T 2 A T SR T
FE PR 22 5L S b R T 45 F 7R 3 2 AR S
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I K ¥ ¥ R

%59 %

(8P 5 T 3L 45 SR T ]

(3) K2V B ids M L 5 0 WL 5 B A 5

5 BFREARAEBL)Z Tk T fr b3k 5 45 4 v S
VEE AL S LA AR (0 5 28 00 7 J5UAS 14
TE R T7 1%, EAF G TR SRR,

(4R R (A J 2 o3 M 5 )2 o3 BT ik A2

XA B AT AT SEME DR 8, e A AR BT B B

R

AL TR R T A X A% AR Y SRR L L P E 4

A H BLAT Tk SR AT R M K E bR D)
(GB 50144-—2008) 5 fin g 1k . A .
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Reliability evaluation method for upper load-bearing structural system
of single-story industrial building

HE Huanan®', DU Yancheng'. XING Kuntao®

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology. Dalian 116024, China;
2.China Metallurgical Construction Research Institute Co., Ltd. . Beijing 100088, China )

Abstract: In order to evaluate the reliability of the upper load-bearing structure of single-story
industrial buildings, a reliability evaluation method combining the analytic hierarchy process (AHP )
and grey clustering analysis is proposed. According to the relevant regulations of Standard for
Appraisal of Reliability of Industrial Buildings and Structures (GB 50144-2008), it is proposed to
adopt the bearing capacity, structural integrity, use status and structural horizontal displacement as
the clustering index of grey clustering analysis, and use AHP to determine the weight of the influence
on the reliability of the structural system of each index. AHP is used to fully consider the different
influences of the location and type of the component on the reliability of the upper load-bearing
structure to determine the weight coefficient of the component and evaluate the bearing capacity level
of the upper load-bearing structure. According to the grey classification standard of the clustering
index and status of buildings and the calculation result of the bearing capacity, the whitening number
is assigned to the clustering index. The clustering vector is constructed by clustering analysis, and the
reliability level and membership degree of the structural system are determined according to the
principle of maximum membership degree. After verification by engineering examples, it is shown
that the evaluation results obtained according to the proposed method are consistent with the

evaluation results of GB 50144-2008, which can meet the practical application of the project.

Key words: single-story industrial building; upper load-bearing structure; reliability; analytic

hierarchy process; grey clustering analysis



