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A Seismic Performance Evaluation Method for
Masonry Structures Based on BIM

HU Ying', PEI Lijian', HAN Chunxiu®
(1.College of Engineering and Architecture » Kunming College of Metallurgy , Kunming 650031  Yunnan, China ;

2.Department of Civil Engineering s Yunnan University of Nationalities , Kunming 650033 s Yunnan , China)

Abstract: To evaluate the seismic performance of masonry structures based on Building Informa-
tion Modeling (BIM), we (1) analyzed the requirements for seismic performance improvement of
masonry structures from four aspects, (2) calculated the seismic capacity with the strength and
ductility of such a building structure, and (3) constructed an evaluation index system of seismic
performance for masonry structures. On this basis, a fuzzy judgment matrix of the seismic per-
formance indexes of masonry structures was quantitatively calculated using triangular fuzzy num-
bers, and the single-level sequence of seismic performance indexes was analyzed by calculating the
fuzzy comprehensive value of seismic performance. Combined with calculation of the index weight

coefficient and the single-item score of the seismic performance evaluation system, a BIM-based
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seismic performance evaluation of masonry structures was ultimately realized. Combined with a-

nalysis of a simulated project, the seismic performance of a masonry structure was tested with

the collapse probability of the structure, while the accuracy of the proposed method was tested by

the fitting degree of evaluated results and actual results. The results showed that the proposed

method not only has good seismic performance, it can also accurately obtain the seismic perform-

ance evaluation results of masonry structures.
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Fig.1 Seismic performance evaluation index system

of masonry structures based on BIM

A" =C(ay) ot 4
Kfeay, =W omy suy) IRE L m R EE R —
A PR DX ) e SR S 45 A8 e 7R R BE 4 A A ASTR K] B
TR A SRR saly = (L omly suly) RoRE ¢ A
e R SRS RIS £ 2 M RE MR
RAFHIBIEC H T i, =12,/ =1,2, 0,
T. THEEFMARSE I £ JZ 0 = AR 1T 5&
AW
M =(1/T) « Caly +aby + - +al) (5)
M5 3 (5) B8 AR A5 d ST A 25 0 1) 25 45 )
FEFE . AR R 50 A S RE A% SR H A SRR 1 45 AL B 72 1
RE By 25 5 ORI 72 BEAA

Sf:EMf/ . <22M5/>*1 (6)
j'=1

i=15=1

WA ~itEAKX.
V(S =Si) D
CIEEE
P4 (A}) =minV (St = Si) (8

K (8) Fm MR LEA S b J2hHURMERETE
FrXtr—1 2 MR A ARERS e B A
fEfitr. M8 By PL (A &t Ia—1bfs 5.

Py =(P4%, ,P%, -, PiDT €))
() RIRH & J2 B FURIRZ5H HURE PERETR br Xt kb —
V2 h TRIBHT . M h=1.2, 0 B ,n,Xn’
o BT R RR R
P* =(P%, P4, Pt =
Ph P,
P% Pt
(10)
P Phiz = Pl

R b — 1 2 SIS T B H BR AR E 1)

HR W = WL WE e WD AT BT RE



224 o T OB ¥ R 2019 4F
AR AR S E AR IO R WL 5 AT R BUR 100

FH e 43 BT 16 PR 2 76 e S0 P 45 2 R A 8

PR i T AR L 6 PR S M B R %

{7 B AR ARG TR £

AP RIS R R g, B
UNCIES LB L N2 s E .
e I AL A T A LI

LR VAL SRINPUR VAT 2R ALE B MR V
Z5 s T LR A # S A 25 A R MERE I Z2 5 15 00
IR

GziBﬂy (1D
i=1

Ref By Ve SRS A S SR RS i
A 1 28 1 A U R ORI TR S . 45 13k
MHF L STBLT X T BIM e 0 k4 4 Bt 7 e Al
PPAL , Rk =L F

E=(G+P" « Pt +|St| MYy | (12)

2 WS

IR BIM B g 550 i) 4% 25 4 B0 7% o B 1T
A 75 05 B A R S AT O FLSE 5 . R IRUEEN B R R
TP I VRl 45 3 5 S BRI 45 5 22 [l A 105 BE A A
S HE AR XL S8 7 vk RT3 07 vk BEAT X B A BT
15 HS2BGTE Intel PUK%Z 2.8 GHz CPU,8 GB N1, 1%
YEZ& 45 3 Windows8 M4 i 4 ¥ 85 F i 17, i i
QuestMobile - £ 3 5 5 552 560 £ 405 119 $2 U5 4047

S5 DA HE AU BIM A5 D v B e 55T AR Sy a1 (B i
TERE A Pz R Z BN 20, AT AL 2 3.6 7 m?®,
W EE RN 86.5 m. 1T E W QuestMobile ¥ &
58 E 2 A SRR AR 445 R 1 3 3 AR L DL A5 3 A A
I8 55 15 A B SBCE X EE L R M PR M RE A AR IR
BB BZE Ry 37 % MRS A 2 K 3 iR

SIHTIEL 2 R 6 Rk AR v, g SR A AR 25 4 1 £5
BMERABEARTE 40 LR L 58 2 WORIER 4 AR,
SRR ZE I & A BB AER o 20%, M 3
AT LA 6 Y% AR i, AR A A 285 A 1Y 5] 45 ARE %R
PRTE 50 %6 ~100% Z ], 55 1 Wk 2k AR i 4 550 i) 4 285
¥y 2 A B BISR AR h 60 %0, 50 8 Yk kAR B S 44
SER KR B EIIR TS 80 % . AT BL AT 0L 48 O i
WL 5 IR 37 Y0 MER A Ll L U W O ik A PR
PERE 20 BT B 3 FLSC A R

F JEE SO R AT 22 U 5 0t A S ) A 2
PR B0 72 Tk RE PP AL 45 SR 5 S PR IEAG 25 i L5 B . T
KGR WA 4 P,

60

50

0

0 5

JEARIREL/ K
B 2 BIM 7 & 9 & 5B 4k 25 A 40 b skl X 25 R
Fig.2 Seismic performance test results of the masonry

structures using the proposed method
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Fig.3 Test results of seismic performance of the masonry struc-

tures using the seismic fortification intensity method
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