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ABSTRACT With the development of information technology,
the focus of the industry is gradually shifting to new building
industrialization, with new requirements for the integration and
sharing of building information. This study intends to reveal the
important role of systematic integrated design in this context,
taking the high-rise residential building type as an example and
using digital methods to establish a highly integrated information
management system at the design stage. There is also a discussion
of the technological path of facade generation and strategies of tool
implementation.

The research was carried out in three stages — information
integration, generative method and tool implementation. Aiming

for high-level semantic information in architectural problems,

a hierarchical description method was introduced and the data
coded top—down in four levels — volume, standard layer, bay and
component, including 3D geometric primitives, component attributes
and topological relations. Type research was conducted on facade
composition, taking three typical organization modes as examples
to extract geometric features and combination rules. A mapping
relationship between plans and facades was established based
on internal functions and converted into a series of predefined
rule sets to explore a rule—based facade generative method and
output relevant indicator data in real time. An architect—oriented tool
architecture was proposed with the Revit secondary development
add-in as the front end and Java as the back—end server. This meant
the generative tool could be embedded into the architect's workflow
smoothly to optimize building information management and promote
data integration and the application of systematic integrated design.

Developing the generative design tool through C/S architecture
allowed connection and information exchange with the upstream
and downstream data forms. The Revit add-in processes plan
information, collects user input parameters and sends a request
to the server; the server responds and returns the result after the
operation is completed; the client parses the data stream and
downloads corresponding Revit Family files from the component
library and finally completes the modelling in the local document
and the calculations of related indicator data. The tool can generate
different styles of Revit facade models according to the input plans
and the generated results are editable with structured data and
integrate model information (e.g., length, area, etc.), performance
indicators (e.g., body shape coefficient, window-wall ratio, etc.)
and some downstream data on production and construction (e.g.,
specifications and quantities of components, etc.) that can assist
architects in overall designing.

Relying on digital technology, the systematic integrated
design method integrates the information on all aspects of building
production and extracts rules from design paradigms by encoding
architectural semantic information. It transforms design intuition
and experience into standardized processes and standardized
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construction and production systems into sharing
digital assets. It can also build a digital chain
corresponding to the building materialization, which
is conducive to promoting a system of standardized
design, automatic production and assembly
construction, making production and construction
controllable. At present, the degree of informatization in
the construction industry is still low. The implementation
of industrialization—oriented generative tools requires

the cooperation and communication of upstream and
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downstream stages to realize the information sharing
and data continuity of projects. Under the guidance
of industrialized thinking, architects can strengthen
the control of the production and construction stages
through systematic integrated design in the early
stage and provide a good data foundation for the
downstream industrial chain.

KEY WORDS building industrialisation; systematic
integrated design; high-rise residence; fagade;
generative design; Revit secondary development

b= —RIIAEX k. SEhEiE. HXEFTA
LR RIELFIARNENEBIRREESIE, SRELE
BIRITIRUBEENEYSE, X—FRARKER—
FE O] DSBS T A R AR, h—AmE,
B FEIEN G — SRS B RSE =T,

LR ERNMNERIEERTEANAREEZRSEH D
A BETEREZRNTEERSHREINNIERRE
£ RIBEWRITMERA, #HTHUIRER, MR
HEEH=4ER, 90 Wonka % © FIBFDIEEZENHEE
SNHEFLMSELES; SN EREXBEREE
B, Tang £ ETHMEERFHTEZTNASHN, 2
MIEEMK. FEEMNFTEMARITNERBAREFE. B
EEAR, W Gagne T =R EEERR T XoLRIT
FENIEER. ZLEFFR, BERRSEMNEEES
MR AE%, FIAEEY. TENRAERASXRERT
ERA, FEMEXNIBIRZE, LI, BFHARER
BEREAEZBMITEANARNATEFRE, RIEMRE,
EHRES, BERAGEEETELBR/ ML,
MiEBAXHER, BRENRE, SBRXEXTRS5F
RENRITRHZ B FERSNEGERA, BmRS T
HNARE

E1 FRBR

http://www.cnki.net



B2 EREXMARFIE

RS, T, BaR BRI LAATHSEEEIAEAEMRV]. BITRHN, 2022 (4) : 25-31. I

ARERTESEEELIEX—REEHM, HEM
SREE. £MAENTASA=A4EE (B 1), Wit
SRAETEAGENHEFURREEHDIR, REAN
SENERIEENTTE, B, REET Revit EF5H
Java BRI #TE @ ZRIFH TR ZA95RMEEE,
SN TR AR IRt i A\ 2 2R IH A TR S
F, MU BREESEENR, BHESEESSERS
ERIRITHIR o

1 EERAEELERTNERRS

EOARE, BRTUMAERERIT. £7. B
BFUTHEBERLZNTWINME MEAZXER, £ME
HE “SYRAN—FMIEMEIIE" ¥, HEANSAEEE
MERFBES, RBEXEXT A, THBHYEA,
HABRENITEERBITRR, AEROBAERTE,
FAENEMTEHEEE. G 2ENEEHN. &
BEEZIERITENA, MURE=Z4#ER. % @BF
EXRNJLTETEE, EREEINSRERERFIEN
BB FERER, ERSEMMEEIEE. NERE
BRNE—RIFRAEEOEE, UL~ VENESE
5%/, AMRSINEER AR A HA 75,
1.1 EREENEERT

TTEHN P E RN HEHIERRE (20 Mesh M.
FE. S=%) HEANETER L. LEHET—XMKE
XBEARMER. FEERNEENESERGIRALE
AR, SETHBHAANERESEAERMN@A,
UM EREX—EXRGEHNER @, BREE
BRTEANLEAFRI, BELSRAEZHE. 3
BWMER, WIHE. MREFRKER, TEWMENFHET
XEEMRELS, BIREE. HTEESHUEE, U
RARRE. BELLERNEE. A, M ERFAZE
HARZERRSEANBRFABXHER DA, ERTE
WIS A=, BEEEN—FLEE, U537
[T SR BIM BR, ML IFC 1E piRtnog, @it
E X LK ( Entities ) . 2£8Y( Types ) M Z B M £ ( Property

B3 FoHEsMREnEERIERE sets ) SN EBR TEMTERFIRIL, KEFMES

EHEYPREAEEARZETHRIFCIEEXFE,
BEBBEER. BREEMNESR, AUMRNEESR
5 IFC #IRRX B —EMa&,
1.2 SHBRERN iR T %
AMRERETAERSRINTERRER, XARE
FRANFGUHERTTE, BEZEANREREHR ",
BER. & AFHKILETEE, 1. &5 EFFERSME,
UEBEZAEANERET. SEEEN—MELRITE
XRET=RAND, ERBERERFAERTIE
BRI, L, 5% Lee TN W IRBHNERARR
AR, N EE - R - THE - 191" I 2HER (B
2), BEMm TR RImATHER.
GERRCKTERNIENETERNES S
FHEFIEN IR ESE mERERRETER
FEEFRFMINIEEMNRER, BT FHEIEEN
AEMRAAIXR (B3) . MEFEER, Fi#E7H
xR IR BTN BE X K AR ERAEABR R, #H—TH, B
HSHUBATRNERT. &, 2HEFEHER, B
HORE A KRB, MIAREEEEXFEER. A

HER. BHEEEEEIENEN.
2 mEHEENEERTE

AEEEEX—HENERXENS, ABMES
FEAFRENEE, YAFTERFENRITER. H
ERASTENEFE—ENBS KR, HiboEFm
BERNBEINEWIANERERE, KX m L%
ESHEEMMHTHEURLA, EFTREBTANNRER
FHE, RRMEAHXRSILFETER, REEE—
TMEBEE R E, XMTREE Y FRRERE
XH—RIANE, BUFERBEAEGHILEHIEXE
B EF12hRRAR, EIERMEXT F
TZEMNIFFF—%E, R, KESEENANE
ARFTAENIALER.

21 BEEESHARBTEEN

SEEERITEEAGENERENAR, HIER
THEHEARE T —ERBERN, BRE=RIAHM.

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net

http://nfjz.arch.scut.edu.cn & 75 M ik I 27



(C
28

I it RIB#R Leading Design Studies / 77 #% / South Architecture 2022.4

R EIRE, UMK, HNENSREENIEER
B, EARARGHTR, PRINIREE, ALY
EAR. MAEREAEMNEE. mEHE " FLFER
Wi sREENIIERLIHETT 2%, 815 At Deco K
. MARKIES, k4R " NI ETRMR < RHNA,
AT BEEENIERE, £5 " ETHERMER
T=MARNTHARER. EER KTR, MR (E
4), BETHEXRR. EXLLE. EIHNESHERNRL,
BEE, R MENAEBAETR, BENEZRNIL
EERo
22 EFANM =R EAEM

RFE AR ATER. EEMIEHE, & A
AENEXAMHATES. RERIERETS, $HXH
AMFEEER, TEVKRESNIFEX LA EBIEE,
ML T XEX AR NN FEELXR, EFEFEMN]
BARERKRN HE—H, WAERFXAEINEZRUR
TRIE. FENENEFFENEER T RIEHNR
RigER, BFEEXMARTEMKBLEFEL,
tbanE E A E R MY @RI, KFRUAGER A H
iR, UR—EEBHOBLMEAFANENES. BS
AR—EWMAFEERNARZIEEE, 2NN ER
B OKFEAMENEERN, GHERTXEER
HFUEATHYEER, EERNET, BEESRIT
RETRENEBEXER, FHRITHENBERMEHN
RS, WHERARMXEER, MATER. JR5IH
ZEMUEEE, —TTEESTRRITESURAKRKER,
A—HEBARREEwARNEEEARRME T TN,
2.3 M HBEXIEREIREE

KRB XIEIREIR, WEBRRITATHRERLYEIT. B
FEITEEFEMAMNERLSE, NERBERFTINEZE
HiFZERELS, HAlLIAMH=2%. HEEREE (KE.
ERE) . MR (RERE. FELE) EEH
%(%mﬂ%&&%\ﬁﬁ%)o%1MM$ﬁ%$ﬁ
FESMIEAEMER. LI, AT EHFHIERETEE
WMWY, HERARET RO EBTHITEINE
Mo MEGFR, BEFUERERELATE, YAEZX
PR, ASEREEOD ETRREE 1~2 R E
TS, FREZRESFONTF. BN, BF
AR fAEREr. BR, BEREXE, GHAENMIER
BE (F2) ., AXETHERESR, ARNEREEZE

WHIEE ulrf%ﬂﬂﬂ BIIMBE WEFRAERFEN
REHTEN, ENTRONMFE, N E @

—SEEHA. BENMEGER, RUENTLKT. KE
=R A BIREM T IE,

3EMERITHESERSE/MRITTAIH

HEEFBH TRFLESREN—DRBEBRE,
ZIRART TERTPNES TSR SHTXY
BEHMEEXHR. IEHRTHNERELELERLZKEFXR
MR TROBERRE, XSBRIEFEEFFTELNR
EIBAEXNETSEE I, AEZRBA RS
B—E XA, Wik, BRARERTHEIMNIFES
R

KR RIEFMIE Revit £EXEHTTR, &5 Java iz
gt fTE M T RENFR. HEBRRRMAT: 1) Revit
EEIERABIM Az —, BAMERE, BRIEME,

SRV ERENERN, BFTAUYXNGE SR ETAREEAEMNRMNERES, EMTASMEX
4
1 T EHXNEBS R EER H F 2 EEMIERFAE
SEIMRA e B [P | %A EREIAS /mmxmm | A& /T
Jbr 10.383 [0.474 0. 497 150 x 50 528
GRELL P8 10.072 10.073 [0.073 100 x 50 2530 ATEE | KEE, R
mll [0.344 [0.472 [0.469 | [100x50(45° FtkrE) | 352 EAE
1 Z % 0. 303 100x50(45° fiErg) [ 12 TS T arov——
FEFFKE /m|967. 2 Bt 3422 6 [E 6 HRE SR BRI ER

2 China Academic Journal Electronic Publishing House. All rights reserved.

)1994-202
B /M hitp:/nfiz.arch.scut.edu.cn

http://www.cnki.net



B 7 FEERBAAER
8 FMAEMTEE
B 9 BEFRiEiKER
B 10 EE MR E

RS, T, BaR BRI LAATHSEEEIAEAEMRV]. BITRHN, 2022 (4) : 25-31. I

—TERtLBEEFEFNEEESENM; 2) Revit B
RERPNEIRERET IFC o, BEEFIFEANER
FEXEL, SNTERARFUERATRREZ<EE
EERX; 3)Revitizft T TEM AP, BFEERZEEN
FEXHEREEZD, RAXKREANTERERS (T
5 NETERFANEBESHTRFL, RBT7T—EHR
SEE, TTHAMESR; 4) Revit B9 “He” MERZEHMIEF
THERNTTERY, FRTHEENERESY &
3.1 &EF Revit API 2 )X F & HIRTIR 2 B

AL T B Revit lAEEAFIG, RIERAZE.
AR, BEREINME, A Revit FATEMER
SN FEANZERIT, BRITAOEARESET
WABE. BAEARERSREHENNFEAEF
7, HEBEAXERNIRCHEE, FBEBRAE (E7),
B SN I A AR X E R SR, M EFF
B R AN IR, FREIMEXRES, RREWE3
iR ER. EXERE (A7), GAIANGHRE=S
MBS E: 1) KAESE, BITUE XA AREEEL N
2) JUaSE, FEXMHRE. BE. SREELES; 3)
TESH, BrEEESXHEFNrsSTENNESX,
EBESNTHEANEE. TRENTERSHLEEZ

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

HiEK,
32 BT Java KELHMBIREERRFE

BT Java BE RME 2 AR MAEMEITER, I
FIEHTHIT JAR X HERIRR S s TT, &IE
WEBARAENWMALIE. ZEMHEERNER. B,
REBHERTMEXWEE (7. B, 2417, BE
% Revit B ) URIEXFBELS, TATRNEZBEERE
W, RESEPHHATTE,
3.3 £ TEMFENREMIZIT

ERTENFEFATENRES ", BE B
FREBBIIMERTERE (B 8) . AbEFAHFETH
ZTEH, BENERERNTE, BRERHTIREEEE
MR HENTFE. X—RBUARBET, H—, B2
BOEFmN AR L AR/, XKEZEHRSHET
B, EBTNEES; HZ, TEMNEPELERN, XF
MEEMRNRGNEH, FEAERIZERSBNE
iz ERFRNT, BEATEMENE Pt

BHAOTERE (B9) A: RevitimiEHREFR
BHAERRTIEES, WERFMASE, nREES
RXER; BREBRWY, TRZzEFREER; B
EATER R H M X RSSO EFR TR NAITHE.

10

http://www.cnki.net )
http://nfjz.arch.scut.edu.cn & 75 M ik I 29



I it RIB#R Leading Design Studies / B 77 #% / South Architecture 2022.4

BERE Revit iR, REAAERBXHPHTEER (E
10) WMRBXBFEENZE, TRETXWM 2.3 TR
=FMEMN T EmRR A MR ISR Y, FERS
BIGEE T HN KB Revit REURE, B4,
1. B, BLEMRBEH. BERENRER, T#—%
BALBHENTRER, TFABRIBENERE, 2REN
BBXERATE, APrRENREERE—IMFE IFC
MR Revit #8) (E 1), TJ#TFEE EMHEMES
B, BERTFNTREHMEMLAIEARER,

XA, BE T Y UHNERTENIRNEE
=l E TN ERS, MESYREIIIEEIN N
EEHFHE (EF12), #EHIREMRTT - BalbEr” -
EEAETH—BFRLBEEER, —Fm@, BITHEEE
FEESERRBEITTER, RMBEXBERIL, X
FEREZNIME KRR ARFIOELRE, 5—7m|,
FEESHYNFNSE5FHRBEFLENTE T EHk. &
NEEEAISIN, EREMERE A4 ( nTRHHE
. MEIRERER ) o EEM I~ RMASBIREF,
BRI EFERREUARZHFTES, DUER
HPFRELRE, NILWAEFTE. BTTERNERS
&M

&iE

AARERTEREEEIAMGE, EHRUERT Y
UERGHERRITHNERT, NMEEBE. £HHZ%
MTAERM=ATEHRAELHAREHRELE. HFIEX
FEEMEEMANE D, BEEXERUMERITE,
BEBEONEFNRERER; RNTETHANREHN L
EEMTTE, SR THENIEARIERBTRPHR
REM; R, BRTHNEREIEE, EHRIENE

B 11 EMER

7 Wik http://nfiz.arch.scut.edu.cn

33(‘)‘ 994-2022 China Academic Journal Electronic Publishing House. All rights reserved.
B L

EAMMERMEEARENE, Wit mdtTImE
Bigit, BEBA~WESERRET —MEARRKE,
MRXAEMNXNRBERITAORE, KIEERBIM B M
Revit FR#HT R R, LKW T EHEBRIMNE
BESSERRITARNG, RRTREARNEFLREA
BIMAZSH N AL URIET A AR Tk,
BRIXRE, AMREFEMNTRAESRY: 1) BHRW
MESAMBENUEEHR, TINEEEEFELT
WML ERBDEE, BXEDNRT W BIENEFL
R, RUET GE—NEEDNSEIERENEE S
i, BIINRERBIMNRITEIFRNESEESE; 2) &
FHRUNRFHERTTETRERB LT TH, BFHRIT—
EREMNBEAMLERRNMANEL. ARRFHE
ERBEA T ERAN, TEESFENEESHTH
5, EUMRITEMWMERMNGH. XAk, SUEFRE
MANFER ZITERBT RN RGNS E, £LRM
EHMOTEFE—ENERM. EH-FHNHARD, -
TRENTEZE, BRrRIEFm EEERE, Fin
12 iz IR 73 SR gt T I AN ST A9 £ AL
BAEmME, FEBATIVALZREKAEREN “E
EFUAT 896 FAER—E. KIERFRAMENR
Ik, DY ETHEEHEESEREETRHES,
BRRITER. AR, BERAESTSE, RETULHE
FAE”, TRSUATHEENELE, SWERME
MERHEMUREIT - BE—FURETNEIRESM,
BRME TV ARENEST, BEHNESEMRIT,
SR A MBEM R, AL TRt RIFA
M EIERAL, RLRRTREXRTEAR, #IFHE
BREMNE, N2 LemEREAR. 5
E. ®KiF

B 12 @ TR SKEL R HF

http://www.cnki.net



RS, T, BaR BRI LAATHSEEEIAEAEMRV]. BITRHN, 2022 (4) : 25-31. I

B 1. 20 30 8y 9. 12: {EHZHI;

B5. 6. 7. 104 11: VEE 4SS RFA

Kl 4: 2230k (131

R 1. 2: AEHERSIEFLER.

e

1) IFC (Industry Foundation Class) #t#EAAY 5 78R @50
AT R, & buildingSMART International %A f—Fh i
SRS

2) B ALKy (Half-Edge Data Structure) s&—LAMI
A N FER R BAE 25, A R TR NI A
% PSR AL B 4030 7 1 45 1] Al

3) IR (Procedural Modeling) &$gilidid f2 5L i1 Alid 72
S8 SRR

4) FMREEH (Client-server model) , tHFRKC/S ZEM. /7

Ui / W S5 AR AR o AN R S T ) R S5 A R R R
S5 AR ELE SRIFAL mLE R
SEE

(1] R, SR, Ak, U4k 5k 0K 3h /9 g 40 4 &
s BB g (0], B U7 @ 5, 2021 (1) :7-14. DOIL:10. 3969/
. issn. 1000-0232. 2021. 01. 007.

(2] £ 5 AR 2 BB . s AR 2 B 050 1 O T u 2d a
UL AG K f4 F & WL [EB/OL]. [2021-08-31].
gov. cn/zhengce/zhengceku/2020-09/04/content 5540357, htm.

http://www.

Ministry of Housing and Urban—Rural Development. Several
Opinions of the Ministry of Housing and Urban—Rural
Development and Other Departments on Accelerating the
Development of New Industrialized Building[EB/OL]. [2021-
08-31]. http://www. gov. cn/zhengce/zhengceku/2020-09/04/
content 5540357. htm.

(3] 2, FRhvls, 250 . “ Bk 7@ BUAE U BOR ] BRI 5E (],
HEHAR, 2014 (8) 1 20-25.

LI Biao,GUO Zifeng, LI Rong.Filling in the Technical Gap
Generated by Digital Chain Architectural Design[J].
Architectural Journal, 2014 (8) :20-25.

(4] ZRMGHS , T38, xsiC, 55 . REEHF T A h &I FriEf
AEAE ) 1o B 0 St (0], B340, 2018, 39(3) :5-8.

XU Pengpeng, WANG Jun, LIU Guiwen, et al. Discussion on the
Problems and Countermeasures of Design Standardization
in China’s Construction Industrialization[J].
Construction Economy, 2018, 39(3) :5-8.

[5]Miiller P,Wonka P, Haegler S,et al. Procedural modeling
of buildings[M]//ACM SIGGRAPH 2006 Papers.2006:614-623.
[6]Wonka P,Wimmer M,Sillion F,et al. Instant
architecture[J].ACM Transactions on Graphics
(T0G), 2003, 22 (3) :669-677.

[7]Tang P,Wang X, Shi X.Generative design method of the

facade of traditional architecture and settlement based

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

on knowledge discovery and digital generation: a case
study of Gunanjie Street in ChinalJ]. International
Journal of Architectural Heritage, 2019, 13(5) :679-690.
[8]Gagne J, Andersen M. A generative facade design method
based on daylighting performance goals[]J]. Journal of
Building Performance Simulation, 2012, 5(3) :141-154.

(9] fehy, B, fEROR < ERMEIERr . BREAEE R —
NEHERIZCE (T]. B, 2018 (4) 134-38.

HUA Hao, LI Biao, Ludger HOVESTADT. Computational
Residential Design: From Academic Research to Design
Studio[J]. New Architecture, 2018 (4) :34-38.

[10] Mtk , fetk, PRALR, 5. BIM EdbsifE IFC KT
L. BARTEEEEYR, 2020, 37(1) :126-133.

LAT Huahui, HOU Tie, ZHONG Zuliang, et al.Analysis on
Development of BIM Data Standard IFC[J]. Journal of Civil
Engineering and Management, 2020, 37 (1) : 126-133.

(11] ZEpgpk, WIocZe, 25k, & . T EENLPRod d ST BT V45
& [J]. VRN, 2019, 42(9) 1 1966-1990.

LT Shanglin, XIE Wenjun,LI Lin, et al.Computer Rapid
Modeling Methods of Architecture: A Review[]].Chinese
Journal of Computers, 2019, 42 (9) : 1966-1990.

[12]Lee M,Lee J H.Form, Style and Function—-A Constraint—
Based Generative System for Apartment Fagade Design[]].
2006.

(13] 2. QT 2 E B @ LR BT (D). KA
K&ETREEE, 2019.

LI Sui.Study on the Design of Facade Forms of
Contemporary Urban High-rise Residential Buildings[D].
Changchun:Changchun Institute of Technology, 2019.

[14] skgEm . 27 E A = 2 E 0w wrHRR et D). 46
2o EHERAE, 2012,

ZHANG Weizhao. Research on the Exploration of the Facade
Design of High Residence in China[D]. Beijing:Tsinghua
University, 2012.

[15] RAff, 2R . BT 248 B AL A RROTiRAIR [T].
L o PhFE——2019 SEFEHBRERBFHALE S 5 T¥
AR 22832 | 2019: 112-120.

WU Jiagian, LI Biao.Research on Generative Method of
High-rise Residential Facade Based on Rules[]J].Sharing
Collaboration : Proceedings of 2019 National Conference
on Architecture’ s Digital Technologies in Education
Research, 2019:112-120.

[16]Sonmez N 0.A review of the use of examples for
automating architectural design tasks[J].Computer—Aided

Design, 2018, 96:13-30.

http://www.cnki.net _
http://nfiz.arch.scut.edu.cn & 75 ik I 31



