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Abstract: The current parameterized building information model of assembled steel-concrete com-
posite structures lacks structural information and cannot realize the modification and self-renewal
of the drawings of assembled steel-concrete composite structures. Therefore, both the damage as-
sessment effect of structural members and the seismic reinforcement performance are poor. This
paper presents a building information model for seismic reinforcement of assembled steel-concrete
composite structures. The model framework included a building design model, a structural design

model, a seismic reinforcement design of the building, and damage assessment. Through solid
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definition, attribute definition, and association definition of structural members, the seismic

strengthening performance information regarding the steel-concrete composite structural mem-

bers, i.e.,., columns, beams, slabs, and walls, was comprehensively described. The accurate

comprehensive damage index of structural members was obtained to evaluate the reinforcement

grade of the structural members by using a fuzzy reinforcement evaluation method. The experi-

mental results showed that the error between the damage index obtained by the proposed model

and the actual damage index was < 0.03, which indicated that the accuracy of the model for seis-

mic reinforcement of assembled steel-reinforced composite structures is relatively high.

Keywords: assembly type; steel-concrete composite structure; seismic strengthening; building in-

formation model; structural members
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Fig.1 Framework of the building information model (BIM)
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Fig.2 Entity definition of the wall in IFC-based model
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Fig.3 Relevance between beam and column entities

1R RIBR SR

1.2 mMEZEHHGrnEEEENESITEERIET

SR HIRA) 5025 1) 3P Ak 7 s, X e i TR 41 &
T [ 454 B TR 2 4 v HEAT AT AL

HM={m,.m,,m,} Fl N=c,/m, +c,/m,
e ey Smy, G OV G AR R T R DR TR S A A 45
A5 RN E AR 14 Hob o, B, 43 678 71 a5 SR B
SR A5 0 5 [ SR B LK AR R A A 0 A R
SE NI AAR R M = R RS2 0, P
T EEZHLEIE . HC={ci.coaric, ) FR
SERGA A0 ) i A RIBE R = (.7,
o, b PG o e A R O 42 R 5 1 4R
B F K2 TR E B8 A i 0] RE AR S A UBURIAE 2 RE
BERPY PEZBFERZARKNE » (=
Loeeewm) 520 P2 B2 1 65 B2 IS SR T DR 28 B0M ] B A =
Laisazs=rsa, 1A AN TR JC 2 AH AN 5 45 21 /9 A
N L. B ENE ) C R ISR 5 M Z A Y
OB G A& .

ok, = |:/Ql.l Ris kgt ok ,...’km] TR AE
W 2R s [6) M) ROR G 28 ), LA o O K4
N o AR AR 55 e om, WIRIRE b R
ANERERr WEM SRR .K, =p, r) . L



542 "

W

T

i 2019 4F

MARIEZE r (0 =1,2,3) XF M BB 1) 5 GE 0% 15
SRR G 2 50 1
k. ko ki,
K=1{": : Lo

km km] }\,m” X
U 400 5 PR 2R VT A S5 18 BB A B B 25 A

Bife % G .G =A « K, |,

ki

[gl 282" ’gu] = [al slyg sttt 7am] °

2 KBWHH

P T G 7 o B T 0 Hb 2 L AN [ £ B R 7 A Y HE
R AN , FL 554 6 AS [ Ml R I 1 o B b A ]
Sk B IR A SCHR ) S SR B [ 43 A O ik R R L 4
S5l DA AN AN T] 14 26 T =30 TE 2 A 205 4 A O 52 56 %)
G S X G N 2 A5 B 22 5 0 b R Dk L DA
b 7R W 22 5 M X AR A W PUR BT g e . v i
W1 BIIEME T N 0.1g~0.9g . HIE Ik 2 fh1g
R 0.2¢ ~1.8g .,

SR FH AR SCHBE R A IRCAN [ 592 50 X6 52 A () b 7% U
T S SRR SRR R R Ik 1~K 2

B
F1 MBEE1ITEIEINKHEEINER
Table 1 Information analysis results of experimental objects
under seismic wave 1
S5 W A T 52 % i Il A
iSRS JHRE/ g /mm /(N +m~ 1)
0.1 17 165
0.2 40 918
0.3 63 1 880
0.4 84 4 201
1 0.5 103 7 447
0.6 135 12 545
0.7 170 18 616
0.8 214 26 730
0.9 241 35 835
0.1 13 68
0.2 29 801
0.3 40 2115
0.4 69 5209
2 0.5 101 13 226
0.6 162 19 882
0.7 185 28 786
0.8 211 35671
0.9 220 44 052
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Table 2 Information analysis results of experimental objects

under seismic wave 2

L W (i TR 7% i ] e #E
pOE-3 T g/ g /mm /(N +m™1)
0.4 83 3603
0.6 135 9472
0.8 182 19 626
) 1.0 238 32 422
1.2 302 58 705
1.4 355 97 860
1.6 426 141 088
1.8 447 188 927
0.2 40 476
0.4 78 1740
0.6 141 6551
0.8 197 16 444
2 1.0 246 32 219
1.2 302 54 408
1.4 364 84 822
1.6 470 134 220
1.8 636 204 564
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Fig.4 Comparison between structural damage assessment results
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