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Abstract: Compliance checking of building design is essential to
provide a correct design for the construction of a green, safe, and
comfort building. However, traditional approach to compliance
checking is highly dependent on experienced experts. It is
tedious and time-consuming for the engineers, and is hard to
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avoid mistakes and inconsistency made during the checking
process. Therefore, this paper conducted a systematic review of
recent research on automatic compliance checking to reflect the
state-of-the-art in this area. A framework for automatic
compliance checking is proposed, under which relevant
researches were divided into four aspects: rule extraction and
representation, information modeling and extension, rule
reasoning and execution, result reporting and visualization. With
the current status and limitation summarized in these four aspects,
three challenges are concluded: 1) heterogeneous information
model and huge semantic gaps call for a flexible and unified
model, 2) automatic rule extraction and open environment for
rule sharing need to be further investigated, 3) complex spatial
relationship and large scale reason capacity are required for
practice.

Key words: Building and Construction; Compliance Checking;
Automatic Code Checking; Rule Reasoning; Building
Information Model

BOEFF AR, FREZ T AN FR KR
B OB IR T AL R, IR TR, N R
AWK, REMNSELESEER. BT LR
B RBERIRTT B A% OB R, IR RERE A5
CREFRWMEZEG R, ANMTH SIS KREE, 3
RS AT RMER TRN RN EELRERE T
T ER

SR, AENBAOR I TE IR ORBR AR I (oK
SRIAT, B AR OB Az 7 5,
FHRHAENALR ., KBRS, HAESAEEH
BREA— RBIRI, N s 55 ) @i, 2017
TEAR M 2L FE R I KR T E 81 ANBET kB i A%
G U7 KT B A I AE IR SO 0055 — 2R 471 3K
sl R, VR ORE ST S VG SR . ORIV BT
A SEILETIE T RE R OCRE IR, BT A )
PEH &M R0, BEREOCRFIARMERU =24,

T, BTV IEATERR A R
B AL AR H AT B O HME LRI 57 3] ) AR
TAEMARE S S EAWIG K B . Rk, i 55



FvcrtH AR TR SRR, SEBLBCH A AR
HERRNEARBE St T R A sk, TR
LrEgr Rt ik, IR EHKE, REEA
RAE AT P 224, RS I AR T B AR T
BExf _Bad R R K, ASCGER “BIM” “Code
checking” “Rule checking” “Compliance checking”
Lo “CEFUZ BB “RItHE” “HIEA” E
S A, 78 [E 40199 K. Web of Science 1% 0B e Xt
1994 £ 1 J %2 2019 4 7 Il & HUAE 3l 2 AR ¢
FIREFAR SCHEAT T AR R S, kR B
SCOCHR 183 F o I IE 20 HT A S SCHRI 2 K R
BEEE, FEIFRE—AEERBOCEE, itk
T 59 F EECER TR I S A (B D o BT
BRIFBIE, AT 5E el S5 @S 1A FUIE B 3l 2 1) B AT
FAEL, JEorbr 7o s ARk 5 B
FHIN HE B 5 25 BRI A8 50T 5507 8] IR ANAS 22
SRR B 3l BTt 8 A SR AR JE T 1) o
2019
2014-2018
2010-2014
2006-2010
2002-2006

1998-2002
1994-1998

0 10 20 30
RERIH
B 11994-2019 £ BRI HEEER TGt

1 SHREEFEENHE

— - ——_—————

L _______ —_—

~_ 7

N [ B/
NE ’ \ Bl ‘?ﬁ}'ﬁ/?ﬂ% ‘I
~_7 - _ _ _— _ __

] — —

| ~ ——

\ R T 1| M | mmxﬁf\\y/ HEE/PAT S
(

] > veibs | | gnsd) /

G U B 2 A O 3 B A S SR
Ky #F Cautomatic rule checking) , [E Br_lAH SR 57 %
HATIEWE) 20 tHAD 80 4EARM. AHIRHEFL LA 2000 4
O FER, ATREU N 2 AN BE. 2000 AFELAHT, 1
THE B RIE LT ENLH B2 K (Computer Aided
Drawing, CAD) Jyi%y, T HLYEEE K 1) 2IE W) id i
R, HENAREEEANRELRK RS T. §
REHRE TN AT RE . AR H
M8 KRS TH RN, 2000 4ELAG, BE#E SR
= BB A (building information modeling, BIM)
TR B B bk i —— Tl FE A2 CGindustry foundation
classes, IFC) ——HJ#&tH, ATLAFIH BIM Ri&H N
FEPIHEE, T BIM i E3hit i A M
A TFIE K

A B B AR IR
21 ERMBENHEENRERRRIER

e va E 3 T K 2%~ Eastman 2857 5 H: 1 BARLE 1Z40
BRIk —, HhATTF 2009 4% E SRR 2 7
W TRRAUR I N 7 RS, IR A N IS R
509 4 BB BGMERE. BNES . BN A,
HER Y . A SCHEH IR |, 456 A R BUIR A 4 2
# Nawaril%, El-Gohary 5 Zhang!*-'3, Amor 5
Dimyadil”> 131, Solihin4-15], Leel™, Cail'6-171%% [ Tif
FORR, @AW 2 Prosa v B3l BT
MEZE . MEZEE0HE 4 KA. AN B PE . e
PAT SRR R RO &5 3 A % R kAT
IHTERIR .

[

‘mm%ﬁ“ﬁﬁﬁﬁﬁ‘\

~ ~

|

~ _—

E 2 AN EHEENATIER

2.2 MNIREE

WO, M2 SCRUME T AT B 3 5
Rk, WsCA . Rk DR A K i
THREVE 2% SCH 4 0 D9y e 2238 J7 sUHI LU i A
PAE T SEALACERCL, IR, HEI A 5 5

PRI L X N TSR0, AR, 43R4
TFHRRZE M B 2G5 A A AT A B
BNEE H SRS 20230, (B i TV 2k S R B Ak
(24, B ORI S IR, B A RN B SR ES 2R
fEEMIEZ, H AT PR AU se BN B 2
sk HEh R (LK 3 gEit4iA) .



25

20
i) 20 +
EN
= 10
s 4
Z 5 2
o L |
FH H 5-NLP FT
R fife 2 g v

Bl 3 AXSEHMEANEENNEZES %
2.3 MNFRIE

F I 2 38 0] 2 SR FH SR o v T SR 4 B B
BEMTRLIN PR 77 R 2R N 258 e W) B R T H L
RFEIE F SC, (BAEERmB B E R E . AEW .
HMEE RS, BPRBERRERIZHE. —E
T AR A0 1260, iy TR R AR A
(a2 QL TR TR e <L DA St ol N 7= 1
S CHR U R F 3200 A2 11, 2 M R A ()
BAREME G2 TR RSEE M ED B, T
BN DAAAAR AR (18 XA B BT VLR LA
{5 B2 25, 21801 U FHOCHIT 78 0 e 48 th BE Am e 1
=10 2] N3Logic. SWRLM™I, LegalRuleML3!
Graph[t 31, RASEB2%EH] DA A RITEZL 2 1) EniR Al
O, AR H AR BT RIS TG R A HEAE
(E 4 .

5 NBIME A

CADBR s, ~—————>

BIMAR AR A 0 25 (] X 2

7
6 6
i 5
":k 3
E2
1
0
Qg\oéz; Y%'Q\)@V&\D S@;\»\g\:’ /Q@\e% O&QQ anf{’ Qﬁ & é@ @?@z
N LIE T

B 4 AXSETHRBUETERNRESE
2.4 RBVEIRLEN

Wil 5 fow, 1SS B HIFRIA L =4 CAD
KL, RAgdmdas T Ak S B g B = B
I SRR AR R I A5 B0, %07 AR
SERAEE AR, HFRIRATLE AR IE ERE T
BIM BRI, 51N T T [0 [ 0f 5 1 B4 A A
J7iEBESA, mr LRI AL . AR L S 2 LA
JEIE E R (W’ 5 1 IfcSpace IR X HEE.
MRS m M) B, Kk, BIM &A% CAD K4tz
STHEMERMEE, TOUE SRR Bk
B CUnAl BT 2 K/ R D Re A ) B,
76 BIM BRUEERE [, AT R 5T 045t A shiftith
B AT B R A T A 0 T [ o) SRS AR (360,

CIPNERSE SN

—y 5 ISR R

S ERAERISH AR

f‘ IfcSpace& ik 4% [f] ‘

~% ERMERNREE |

. 3 Ao « Jr . ‘4/;‘;{*\/‘_

SRR A% MR GUID b aheutD
% 1 e “__p=2» X V.

lﬁ }f" L\/I\Mt . i JA %W: “ jJ‘/Z—\\;I’zz 7 6}]7 “« *ﬂﬁ—: Rﬁ)@ »
Ykl b = 4E AR AIK: CFEEIX I L 511X

2 [E w5 250

B2 AR R

S JIREFIALS

Bl P SR A5

w5 250

BE. . mE. A
=4 LTI
KK R, EBERAR
ATLE R, K R

B 5 RiHE S BIRGMRTRE

25 BREFERY RSEHR

SRT, T BIM AR i A STRER AT 2R
HEERAFE R NREE 0, IR 25 A% 1H]

el o M 45 S 9R B T 07k, XA AR B kAT
THEAGRIL, I e Ay 78 BEAT B R 2 R DL g B
A5 083, [FJI, 5 RE VY B R R R A AR



25 (6] PR SR EAT R A, AL AT A 75 2R ] SEAR A
R, SRS AN A () = 4 P A 2 ik 7 U [ 454
(91 N SOR S5 SR T4 R R UG 5 2800 10 Bt Rk Ty
o PSR R RS & 55K B8, e, BlE & [
B e R TR, IR B BIM B AY
PR ANIERE DT BAE B, AT 3 I [ Mk RE Ak it 1Y
PRI EKE R R R R JE a3 9,

2.6 FUMIEBRMIT

TR HE B PRAT 2 20 R DU 5 T A A R
e JURITHE . Bl Aol — Stk . H
U2 80 o ik R SR TR S R U e g 4 2 5
BRNEIER, ek RUWE Y Prolog i feis & 1)
B, Ul B 5 3] B SR R A A R T
o WP ERAT DAng I . B, 2ok 2 Hol
PG| E ] EA HI AR SWRL 1F & #E47 4 21
oL, [, AW FCR A AT A R T S B S
T AO4E R, W FUHR HH S T T LA g R 5 R
B 5k B UEM . R A R R AR AT A SR
R B ANHERE 2 BT, RSB A B A 5 A B AT
R, DA ORI 2 LR 2 (0 75 2 (e R 2l ok
3 DX R SR 2 N A E TR Hh A T XS
B o Bk, A7 TR A R LR SRR SEERE
OS5 ClnBi KA 2 ) Hede 75 R (1 Fd 2
JUATHH LR FE7E 24 1T BIM B A LA 5 B 5

fifi b, BE— B SR = ERIA R E R R (W
B MR ERERFR) , TN K& PEAE
XA TR SR R R SO BRI SRS, ),
A — B A8 I DLEEAT IR e 2 P AN TR A AR A I 22
[A] NAZAH L2, ANAEAE R

2.7 KMELERGH

i Ja A NS B A R s Y, e O RS
Ttk B ARRbRCAE 3 A EEEA. B
AR B AL RE S K IR — A S () Rl A2 9y 5 B
YOS 5 1) R B G AL AL A, 2 T SRR UL
MR AL . ik e ML b P, AEAT: 75 2l
AR AR A AS I SR L L BT g — A 1)
YU 2 T AR R 2% SO I R v i SR 5 2R ST 1
XK ZR, AR e A RS B ATim]
FEAS 2145 R B R RS M %600, A TR
N GBI B 5 1 1) 25 2R 1R,

2.8 FEMRNAHIE

FECLERIHEZS, Lk, fRFEERIR
R 7T BIM BRI & AE T REl 2 Zhk it
(01, it T2z Al e, Yy s 2R 18,35, 4749] il T T4
02, PEEIHE AR, HLRGEMER, TRERE
OZEZATTH N, FERER 1

1 RIS R A s

Rz A s REE L FEARRNRASE

HpTRT 6 BTG HT, WA B AR SRE . KIGR AN A", R A s
A, PUNEEGRAD . BT R B Ay i

pAUIE i 4 HE T T ZAUMBREC ™, SRR ™, A5 ARG MU ERE Y (38
AR BRTERE )

REW R 2 SHEIRDR R E )\ SR T A

BINA 6 MLz Ak ™ ™, W TR, TR, Mk

HibN AR 8 ERARGHE ", BRSO, AT, IR R

3 WiRERE

LR EPTR AT AL AT A 3 RO
PR FURI IR, AT SRAIE TR T BN g 2 2Rk
FEY AR FUNEBE AT 45 R RS &
ANJ5ii e Horb, BUERIET H O T SRR —
IR AR SR — R ATk, AR RIB S AR BT

AR [, B BIM BERYZE & 45 1iE UE R
SR 4 CAD 4k, M T A
BRITEFE S R A . HERE S A S A) 40T i 4
TR ORI EEPRUNA, BERI T E3)
Ko R, REAYAE SR 58 B DA R A R 52
Fr Ao A AR, AR e A R E
SRS S RESCRFAH N U B 2 it Aol



SR, AT AN ARIE RS PR BT
ML KBTI A RE BIM HRKIK RS K
NutHEERM T EEEE, BRI B
BEvH R e A 75 SR8, MU B Sh PR e e, 2
e 23 )5 R AT HEER L KRR U A 2 25 4] 2 =B
EEAE R 100 B AR A SR U R R A NIRRT 6 5,
FAARUE, TEAFELUR 3 KA R A i) L

(1) EEBERRM RIS ST KT
DORPEH BT T RESE N4l 7 WU AT BT BIM
BT e o B A R4 7 A BB FR 4 ) 22 5
ZEWIE FORCR I L S AR TR IR A . S5 LR
I, AN FIAH 7 UL BT R AR IA L U R 72K
S FH 75 K 88 773 T R 22 it — 2D K T A5 B R S
225, [ s AN R sk b N PRI — M &
(5 SC CRIAE SO AR 1 R, 38 A b Ak 2 [h]
T8 S o THT s 5 JE SR S g AT S 7 1]
AR AR R SR SO, e
ENERRATEC NSl ¥ S NI EFSY kst (A
N TR B 5E A . AR
ZOT AR T R EY, B R E KRR,
CLZ D Ry et B 2 U P 1 OB R ) S B
Ji %o

() MW ESFESIEIEFE: St
R A W TN AT AN TR Gt o 32, 1207
AR REVEAR, TARE KA R, wfE DU B 5
AU BT AW SRR SRR B
v, T BRE S B AT B SR B R A
WIRIDTAG, A RE AL BRI RE A A A . R,
AN I Kl RS N g (::54 e s T T CIR PN
ABEEE, AT OB AR R A BT SR AR K 1), B 5
R 25 FEL 48 AE BHRY 5 AR RIS S A T XA A Y
WRRKIKIKETTAZ —. BJa, ARPTITE KR
PR B E SR AT FUU A B, 35 W R A R 1
%, e LLs 2 Beit di AU, A=A E A H
Ko BETIFBORNEEESWREEY . RIENHEE
MNZRIE R TR B R E L

() RRAZEMRARSITERMBRAER: (N
i BIM BEALE BAA K 2B, IFC FriEsh = 58
TR AR SC AR PN R R SR B A e
71, MELLWE AL BRAR . A A R A — R Bt
WA BRI K. HEA XA ER R Z R
REXFRE. SRR, ERRT KA

Fri & R A L. BAh, BA RIwT 7T LU
FEERIGUE N X, R, B N B 2 1a] 56 &
S T IOHERE . AR MR, M LA AL SERR
KRB TN H AR K. RO, "2
FEI B 2= 18] s E B L 7 SR AR OR LUt B A dE A\ 5
RIAE BB bl R A s R B i 2 —

B3R (References)

[1] TAN X, HAMMAD A, FAZIO P. Automated code
compliance checking for building envelope design[J].
Journal of Computing in Civil
2010,24(2):203-211.

[2] ZHOU P, EL-GOHARY N. Ontology-based
automated information extraction from building
energy conservation codes[J].
Construction, 2017,74:103-117.

[3] HEAFH. % T BIME CBRH B % 4> H 2 B w
BHE BT RESFF RL[D]. A EH R 765 20E
K, 2018,

TIAN M Y. Automatic rule checking and design decision

Engineering,

Automation in

support system for fire protection design based on BIM and
CBR[D]. Chengdu, China: Southwest Jiaotong University,
2018. (in Chinese)

[4] AL RE KRG EE T[] 22 55
24K, 2014,14(06):341-345.

FU Z M. Statistics of fire disasters in China[J]. Journal of
Safety and Environment, 2014,14(06):341-345. (in
Chinese)

[5] Fri& . iR i BT By o A b i IR AL ). 1)
i, 2013,9:101.

CHEN Zz B. Discussion on common problems in
compliance checking for fire design[J]. Window and Door,
2013,9:101. (in Chinese)

[6] &A, Wi, Tt 5. R E s B bt o
7 E N R R B RS R
2017,36(4):559-561.

YU J, CHEN T, WANG J, et al. Semi-automatic rule-based
checking for examination of fire safety code[J]. Fire
Science and Technology, 2017,36(4):559-561. (in Chinese)

[7] DIMYADI J, AMOR R. Automated building code
compliance checking--where is it at[C]// Proceedings
of the 19" CIB World Building Congress. Brisbane,
Australia, 2013.

[8] DELIS E A, DELIS A. Automatic fire-code checking
using expert-system technology[J].
computing in civil engineering, 1995,9(2):141-156.

[9] EASTMAN C, LEE J, JEONG Y, et al. Automatic

Journal of



[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

rule-based checking of building designs[J].
Automation in construction, 2009,18(8):1011-1033.
NAWARI N O. Automating codes conformance in
structural ~ domain[M]//Computing  in  Civil
Engineering (2011). 2011:569-577.

SALAMA D M, EL-GOHARY N M. Semantic
modeling for automated compliance
checking[M]//Computing in  Civil Engineering

(2011). 2011:641-648.

SALAMA D A, EL-GOHARY N M. Automated
compliance checking of construction operation plans
using a deontology for the construction domain[J].
Journal of Computing in Civil
2013,27(6):681-698.

DIMYADI J, AMOR R. Regulatory knowledge
representation for automated compliance audit of
BIM-based models[C]// Proceedings of the 30™ CIB
W?78 International Conference. Beijing, China, 2013:
68-78.

SOLIHIN W, EASTMAN C. A knowledge
representation approach in BIM rule requirement

Engineering,

analysis using the conceptual graph[J]. Journal of
Information Technology in Construction (ITcon),
2016,21(24):370-401.

LEE Y, SOLIHIN W, EASTMAN C M. The
Mechanism and Challenges of Validating a Building
Information Model regarding data
standards[J]. Automation in
2019,100:118-128.

LI S, CAlI H, KAMAT V R. Integrating natural
language processing and spatial reasoning for utility

exchange
Construction,

compliance checking[J]. Journal of Construction
Engineering and
2016,142(12):4016074.

XU X, CAIl H. Semantic Frame-Based Information

Extraction from Utility Regulatory Documents to

Management,

Support Compliance Checking[M]// Advances in
Informatics and Computing in Civil and Construction
Engineering. Springer, 2019:223-230.

SOLIHIN W. Lessons Learned from Experience of
Code-Checking Implementation in Singapore[R].
Singapore: BuildingSMART, 2004.

KANNALA M. Escape route analysis based on
building design  and
Helsinki

information  models:
Helsinki,
University of Technology, 2005.
ZHANG J, EL-GOHARY N M.
NLP-based information extraction from construction

implementation[D]. Finland:

Semantic

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

regulatory documents for automated compliance
checking[J]. Journal of Computing in Civil
Engineering, 2013,30(2):4015014.

HJELSETH E, NISBET N. Capturing normative
constraints by use of the semantic mark-up RASE
methodology[C]//  Proceedings of the CIB
W78-W102 Conference. Sophia Antipolis, France,
2011: 1-10.

LEE H, LEE J, PARK S, et al. Translating building
legislation into a computer-executable format for
evaluating  building  permit  requirements[J].
Automation in Construction, 2016,71:49-61.
ZHANG J, EL-GOHARY N M. Automated
information transformation for automated regulatory
compliance checking in construction[J]. Journal of
Computing in Civil
2015,29(4):B4015001.

UHM M, LEE G, PARK Y, et al. Requirements for
computational rule checking of requests for proposals
(RFPs) for building designs in South Korea[J].
Advanced Engineering
2015,29(3):602-615.
FORTINEAU V, THOMAS P. SWRL as a Rule
Language for Ontology-Based Models in Power
Plant  Design[C]//
Enterprises Product Lifecycle Management. Berlin,
Heidelberg, Springer, 2012: 588-597.

PARK S, LEE H, LEE S, et al. Rule checking
method-centered approach to

Engineering,

Informatics,

Towards  Knowledge-Rich

represent building
permit requirements[C]// Proceedings of the 32"
International Symposium on Automation and
Robotics in Construction. Oulu, Finland, 2015.
ZHONG B, GAN C, LUO H, et al. Ontology-based
framework for building environmental monitoring
and compliance checking under BIM environment[J].
Building and Environment, 2018,141:127-142.
ZHANG S, BOUKAMP F, TEIZER J.
Ontology-based semantic modeling of construction
safety knowledge: Towards automated safety
planning for job hazard analysis (JHA)[J].
Automation in Construction, 2015,52:29-41.
ZHONG B T, DING L Y, LUO H B, et al.
Ontology-based semantic modeling of regulation
quality
compliance checking[J]. Automation in Construction,
2012,28:58-70.

YURCHYSHYNA A, ZARLI A. An ontology-based

approach for formalisation and semantic organisation

constraint for automated construction



[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

of conformance requirements in construction[J].
Automation in Construction, 2009,18(8):1084-1098.
DIMYADI J, CLIFTON C, SPEARPOINT M, et al.
Computerizing regulatory knowledge for building
engineering design[J]. Journal of Computing in Civil
Engineering, 2016,30(5):C4016001.

ILAL S M, GUNAYDIN H M. Computer
representation of building codes for automated
compliance checking[J]. Automation in Construction,
2017,82:43-58.

MARTINS J P, MONTEIRO A. LicA: A BIM based
automated code-checking application for water
distribution systems[J]. Automation in Construction,
2013,29:12-23.

YANG Q Z, XU X. Design knowledge modeling and
software  implementation for building code
compliance checking[J]. Building and Environment,
2004,39(6):689-698.

CHOI J, CHOI J, KIM I. Development of BIM-based
evacuation regulation checking system for high-rise
and complex  buildings[J].
Construction, 2014,46:38-49.
MALSANE S, MATTHEWS J, LOCKLEY §S, et al.

Development of an object model for automated

Automation in

compliance checking[J]. Automation in Construction,
2015,49:51-58.

LEE J K, LEE J, JEONG Y, et al. Development of
space database for automated building design review
systems|[J]. Automation in
2012,24:203-212.

SOLIHIN W. A simplified BIM data representation
using a relational database schema for an efficient

Construction,

rule checking system and its associated rule checking
language[D]. Georgia Institute of Technology, 2015.
BRAMER M. Logic programming with Prolog[M].
Springer, 2005.

PAUWELS P, Van DEURSEN D, VERSTRAETEN
R, et al. A semantic rule checking environment for
building performance checking[J]. Automation in
Construction, 2011,20(5):506-518.
GHANNAD P, LEE Y, DIMYADI
BIM data
open-standard schema with visual
language[J]. Advanced Engineering
2019,40:14-28.

HIETANEN J, FINAL S. IFC model view definition
format[J]. International Alliance for Interoperability,
2006:1-29.

J, et al

Automated validation integrating
programming

Informatics,

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

PREIDEL C, BORRMANN A. Automated code
compliance checking based on a visual language and
building information modeling[C]// Proceedings of
the 32" International Symposium on Automation and
Robotics in Construction. Oulu, Finland, 2015.

PLUME J, MITCHELL J. Collaborative design using
a shared IFC building model — Learning from

experience[J].  Automation  in  Construction,
2007,16(1):28-36.

AL =@ FE DB E R ERRR RS
SCER[D]. P s LRI, 2016,

DENG Y. The Research and implementation of the three
dimensional building fire design drawing review system[D].
Beijing, China: Beijing University of Civil Engineering
and Architecture, 2016. (in Chinese)

ZHANG S, LEE J, VENUGOPAL M,
Integrating BIM and safety: An automated rule-based
checking system for safety planning and
simulation[C]// Proceedings of the CIB W099.
Washington, US, 2011.

BALABAN O, KILIMCI E S Y, CAGDAS G.
Automated Code Compliance Checking Model for
Fire Egress Codes[C]// Proceedings of the 300
eCAADe Conference. Prague, Czech Republic, 2012.
JEONG J, LEE G. Requirements for automated code
checking for fire resistance and egress rule using
BIM[C]// Proceedings of the ICCEMICCPM 2009.
Korea, 2009: 316-322.

SHIH S, SHER W, GIGGINS H, et al. Assessment of
the Building Code of Australia to Inform the
Development of BIM-enabled Code-checking
Systems[C]// Proceedings of the 19" CIB World
Building Congress. Brishane, Australia, 2013.
CLAYTON M, FUDGE P, THOMPSON J.
Automated plan review for building code compliance
using BIMI[C]// Proceedings of the EG-ICE 2013
Workshop. Vienna, Austria, 2013.

ZHANG J, EL-GOHARY N M. Integrating semantic
NLP and logic reasoning into a unified system for

et al.

fully-automated code checking[J]. Automation in
Construction, 2017,73:45-57.

ZHANG S, TEIZER J, LEE J, et al. Building
information modeling (BIM) and safety: Automatic
safety checking of construction
schedules[J].  Automation in
2013,29:183-195.

GETULI V, VENTURA S M, CAPONE P, et al.
BIM-based code checking for construction health and

models and

Construction,



safety[J]. Procedia engineering, 2017,196:454-461.

[54] JIANG L, LEICHT R M. Automated rule-based
constructability checking: Case study of formwork[J].
Journal  of  Management in  Engineering,
2014,31(1):A4014004.

[55] BEACH T H, REZGUI Y, LI H, et al. A rule-based
semantic approach for automated regulatory
compliance in the construction sector[J]. Expert
Systems with Applications, 2015,42(12):5219-5231.

[56] CHENG J C, DAS M. A BIM-based web service
framework for green building energy simulation and
code checking[J]. Journal of Information Technology
in Construction (ITcon), 2014,19(8):150-168.

[57] NAWARI N O. A Generalized Adaptive Framework
(GAF) for Automating Code Compliance
Checking[J]. Buildings, 2019,9(4):86.

[58] PAUWELS P, de FARIAS T M, ZHANG C, etal. A
performance benchmark over semantic rule checking
approaches in construction industry[J]. Advanced
Engineering Informatics, 2017,33:68-88.

[59] A%, EMHM, KKSL. % T Solibri Model

Checker ff] BIM #5815 &k & AR )] L
AR TRRE B4R, 2014,6(1):14-19.
JIJ M, TONG H W, ZHANG J L. Inquiry of the method of
BIM model checking based Solibri Model Checker [J].
Journal of Information Technology in Civil Engineering
and Architecture, 2014,6(1):14-19. (in Chinese)



