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Abstract: In view of the limitation that the current Standard for Appraisal of Reliability of
Industrial Buildings and Structure (GB 50144—2008) can only assess the reliability grade of
industrial workshops and can not calculate the specific reliability index of their structural system,
the existing single-storey industrial building system was taken as the research object, and the
theoretical research results of the analytic hierarchy process were combined to determine the
reliability level. The classification criterion of reliability index of upper load-bearing structure
system was determined. Aiming at the problem that the influence degree of bearing function of
structure system of the same kind was different under different conditions of safety grade, the
concept of component grade weight ratio was put forward, and the important components and
secondary components of different safety grades were determined respectively according to GB
50144—2008. Finally, the weight coefficients of components were determined according to the
types, locations and safety levels of components, and the reliability indexes of the load-bearing

structure system of single-storey industrial buildings were calculated with the reliability indexes
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of components. The evaluation results of the proposed method were compared with those of GB

50144—2008 and grey cluster analysis. The results show that the proposed method is simple in

calculation and can reflect the reliability state of the structural load-bearing engineering with

specific reliability indicators, which can meet the needs of engineering applications.

Key words: single-storey industrial building; reliability; AHP; upper load-bearing structure;

bearing function; weight of component
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N DU d M c T REZ T
20 0 B AP EPE S C 4 YA B oo d HA 4 H b 2%
R Z T 30 0 TN B 4 YA F c.d
KA a BAGECR Z T 70000 MR A
Fo asboo,d % HA P ECRFEA [F] S5 R AL 1R 4
Frdi el 72 3+ 2+ 1. a] LAIA Sk AS [) 256 9% A ) Fif
PR R L 2 R 0. 14+
0.17 :0.25:0.51, [FAFAIAR,XF TR LR 14, 44 14
AL RLTE R 0.14 5 0.17 £ 0.24 2 0. 45,

PR bt o i A 2 A 42 5 SR ER L 1] & Ry, Oy

Ry, =(0.07,0.17,0.25,0.51)
YR B 1 1 4 1 25 AR L 7] 1 R
Rp.= (0. 14,0.17,0. 24,0. 45)

5.2 MEMHEMNERH

DL 1 rpgedi o o0 2 AL 1 A R S R L )
R, Horp, 2 AR LR 5% R OB, LAt 3 ok 22
Mk, 228 K SR E B ALE L Ry =
R« Ry, IREFIALTE L Ry, =Re * Ry .

DA JGARE 2% 1 5 )22 Tl ) Ay 49 b B AR L A 3

=Ry 7
R;=(3.57.6.00,1.89,1.00,1. 89"
XFF BB, ST S SR AR L
Ry =(3.57,6.00,1.89,1.89)T « (0.07,0.17,
0.26 0.60 0.90 1.81
0.43 1.01 1.52 3.04
0.14 0.32 0.48 0.96
0.14 0.32 0.48 0.96
X TR R 45 S 4 S A AR L
Ry = (1.00)" « (0.14,0.17,0. 24,0. 45) =
[0.14 0.17 0.24 0.45]
MPFZ 2 Tl )™ 5 45 A 45 S A VAL L Ry
aZ% b2k cH dZ%
0.26 0.60 0.90 1.817i4:
0.43 1.01 1.52 3.04|H#F
Ry =[0.14 0.32 0.48 0.96 /=4
0.14 0.32 0.48 0.96|E MK
0.14 0.17 0.24 0.45| P43
[F B, AT AR 1 TR T 42 58 L JOABL 2k 46 4 S )=
TR AR AN AR ) B2 T T s 4% 28 A8 4% 4 G (R A
T Ry s Ry 509000
aZ b2k cZ dZH
r0.27 0.63 0.94 1.8973h4E
0.47 1.09 1.63 3.26 ik
0.14 0.34 0.51 1.01|=%
0.14 0.17 0.24 0.45]) R HMR
aZk b2k cZ dH%
[0.36 0.84 1.26 2.53ih#E
0.60 1.41 2.09 4.19|h#E
0
0

0.25,0.51) =

R, =

.20 0.47 0.69 1.39|@E4E
.20 0.47 0.69 1.39|RAER
10.14 0.17 0.24 0.45 %
B A A R BT He T A
Sr, (11
e, N RS 7 FHMIFRE RS Ry,
Ry s Ry WH sn; 55 ¢ 855 ) SS9 Fr %R .
5.3 IRl
LSS 4 35 iy TR R G5k Bk Ty ek, H |k
5 7K T 45 4 Ry TG 2 THT BRI 45 A AR R L B % R 1
AR A F AR t A D TR A
PR . T3 b G AR wa N
wew=0.84/(0.84X18+1.41X640.47 X
38-+0.47X2141.39X15)=0.011 7

w, =
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[F¥E AT A5 b Zh Al b 90 48 4 M 1k A
Wk 7 PR .
x7T BREHENE
Tab.7 Weight of Component

oy 2 4 WA | PR | JER R
Fay 145 % b % b % b % [ d %
MR /1072 1.17 | 1.95 | 0.65 | 0.65 | 1.94

2 (8) AT A3 A A AL ] 1 @ = (w1 s *** s wis s
saw )y H w0~ wis ¥R
0. 011 7 yawg ~aws ¥ K 0. 019 5,55 ~aws; 4 0. 006
5sws ~wos PR 0. 019 4,

MR 3 CO) FIAFIZ T 5 b 35 7K i 245 44 1k R 7k 3K
I ge ] SE 45 b5 . B

B=18X0.011 7X3.45+6>0.019 5X3. 45+

38X0.006 5X3.45421X0.006 5X3. 45+
15X0.019 4X2.45=3.17

Wz s 53 5 XA, %) LR E 4
FR 2 B A& BRI RE N R C %, 5% GB 50144—
2008 P58 45 R AHLT .

R i — 2 B UE A SO R A AT R T SCERL9 ]
PR R €8, 2R 25 3 BT T YR R AR SC TR SE A 1 AT T SR
PR, HAR SO R AT X LB UE . AR S SCERL9 ], R
FHYT 145 Fp 488 0 He CAL) L B 4F % (Y/50)
(A2) AR T AN AT 58 CA3) s A 2 CAD) V3R
a3 CAOAE Ry 52 0 25 46 ] 5 B2 IR 3R BAK 73 90
TEEARE QN 8 r w55 By P Al £ 4l FE A< n 3% 9
JIF7R

W19 9 "*" s W24 9 W25 °°°

x8 FMIENRSRRE
Tab.8 Grading Standard of Evaluation Indexes

] VA 3
A
A B C D

Al >1.00 0.96 0.90 <0. 80
A2 <0.20 0.50 0. 80 >1.00
A3 >1.00 0.75 0.50 <0.25
Al >1.00 0.75 0.50 <0.25
A5 >1.00 0.75 0.50 <0.25

R BHEEMTEBEES

Tab.9 Samples of Structure Assessment Data

AN S Al A2 A3 A4 A5
TEAS B 0.86 0. 84 0.50 0.50 0.50

Bk 6= (0,0,0.837,0.204), AL R
AR R A AT SR SR C 2

F L T R AR SC O i BT A A R S R o B K £ 3R
A3 AT AT 25 A AH — B, BB i e 45 44 7 L ST
FEMERE

6 4 iF

(1) A SO HY [ 2 AR ] 22 4 1 25 9 A 4
it 48 ) A 2R 7 B T e Y 5 i B B R ] L IR AR 35 GB
501442008 48 3 T AH R A AL B R 5 B I R IR
T BE (0 2 57 o AT 2 11 T AR B0 A4 41 2 780 iy 12 22 4
P S G S R A R R B T TS B A R Tl
I B I 7 5 R R FR R AR T RE A TT SRR AR . A
TR S B0 AE AR SCOT iR T A B g B AR B T SR
6 b 52 I 25 460 4 i 7 2R ) B A AT SR RS L IR T LU
AT Tl 5 T 5 % E bR E ) (GB 50144—
2008) ML Al 235 40 B (A VRV 5 T AR B 25 DT 3K
F)E LB XA ER H Y .

(2) i1 F AR SCR FH 1 ¥ 12 55 90 R L 45 B8 e
BRI A P E AT R, &% T PR TR
K (02 LR A N R LMK X — A R 7E L
VERiORI e [ 5 e N T [ D) i
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