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Abstract

Data sources of this paper are journal articles about building information model from 2005 to
2015, which come from Web of Science™ database. Co-Citation Analysis Method is used to analyze
different relationships of key words, literatures, journals, and authors. Mapping knowledge do-
mains of the above co-citation analyses are built by CiteSpace III. Research findings are shown be-
low: main topics of BIM aboard focus on information technology, construction management, con-
struction, ontology and industry foundation classes. In order to understand and grasp main re-
search hotspots and evolution process of BIM, and to provide advice for follow-up researches,
further discussions are given from 4 aspects, which include key literatures, important journals,
main authors and their contributions, countries and institutions.
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Figure 1. Knowledge domains map of keywords co-occurrence
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Table 1. High-frequency keywords of aboard BIM technology researches
7z 1. ESMEFIERR ARSI X1

Fs HIR HL ESian HEhy
1 78 1.19 Building information modeling 2008
2 25 0.31 Building information model 2008
3 9 0.02 Information technology 2010
4 8 0.03 Construction management 2010
5 8 0.03 Construction 2012
6 5 0.12 Ontology 2005
7 5 0.05 Industry foundation classes 2008
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Figure 2. Knowledge domains map of literature co-citation
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Figure 3. Knowledge domains map of journal co-citation
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Table 2. Literature co-citation data of BIM technology researches aboard
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Table 3. Frequencies, titles and first cited years of co-cited journals

7z 3. HESIHATIRNSIUR . BIREEIRSIRESR

Fs HIR LURIIES G
1 106 Automation in Construction (AIC) 2006
2 61 Journal of Construction Engineering and Management (JCEM) 2006
3 51 Advanced Engineering Informatics (AEI) 2008
4 48 Journal of Computing in Civil Engineering (JCCE) 2008
5 39 Journal of Information Technology in Construction (ITcon) 2008
6 27 Electronic Journal of Information Technology in Construction (EJITC) 2010
7 22 Building and Environment (BAE) 2007
8 22 Computer Aided Design Cad (CAD) 2006

Table 4. The order of main countries
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1 52 0.24 USA 2006
2 15 0.15 England 2008
3 14 0.14 Australia 2009
4 12 0.18 China 2008
5 11 0.15 Canada 2010
6 11 0 South Korea 2011
7 9 0 Germany 2005
8 8 0.03 Israel 2006
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Figure 4. Knowledge domains map of author co-citation
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Figure 5. Main countries of BIM technology researches
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Figure 6. Key institutions of BIM technology researches

6. BIM AR EZH

K6 Son 7 BRI G HE ) S iR E Ty, DU Tk, BHE RS &
HITRY RREERY . RREERY: Y BA AR ER L2 TR,

4, g5ig

LR, EAMT BIM BRI FAE AW &, AH G s ocsd i 46 5 B AR B E 5 @i,
AR, IFC, BEih BOBHHE, SR, S, BIFEEL, BHUUREEIERE S, 1 BIM AR MN
S A BT — S @S0l A = A iR = ST ReLkae 1), AR N A R EAFELIN 3 1) 4
AREERL. b HIEHEARMECEHERM) R EE 5K A T AP rEdE S BIM BEARERLLE—
iR BIM IR UK. 2) FHefERE ). FEAERE I M R — D e Bl W IFC %55 BIM BRI
% KhriE. 3) G, BIM B8 x5 @ w g B i 2L &R s R H 2. E4 BIM
B AR 7 IS AT R £ Hi 5 R #E AIC. JCEM. AEL. JCCE. ITcon. EJITC. BAE 5 CAD %1 I,

()



I, ]

R

F O IX LB AT 2 BIM HR B 7RO B BT, FEWF S {E#H A Eastman C. Sacks R+ Azhar S. Hartmann T
Succar B. Becerik-gerber B. Arayici Y. Howard R. Lee G. Gu N. Taylor JE 55 Fischer M £ \; FE[H
FAFEEE ., &=, WRRNE., PE. InER. wE. EES5UE); FEOFRIA R TS

[

DL BB T2 B . RHE R AR BB TOR2% . A SCHIBE K Web of Science™ #0445,

R R — e R RN, SR 5SS FE (I BN S B AR ) SR A

SE#k (References)

(1]
(2]
(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

W, HIRR, Eoete. IPD #izl FET BIM FkE s dis sSehi i 7o [J]. BHUE BEAF 7T, 2013, 33(3): 219-223.
sk, F) . HEUVREDREX BIM SRR ML SEUER A [J]. Fiit- 5 ¥k, 2013(7): 97-100.

HKED, PR, IR A S T BRI SS & Wos B MR BT LA M[T]. B T RR 4R, 2008, 22(4):
30-35.

Chen, C. (2006) CiteSpace IlI: Detecting and Visualizing Emerging Trends and Transient Patterns in Scientific Litera-
ture. Journal of the American Society for Information Science & Technology, 57, 359-377.
http://dx.doi.org/10.1002/asi.20317

FIRK, KYE, ESE BT BIM KRR H AL B IG K SEI TR R[], BHGEEE S XS 5, 2009, 26(21):
47-49.

HACE, TREITH BIM BT A i BE SRS K 2R R SO LRI FE[D]: [ 22 S]. bl REF R
2e0F 5 AR, 2015.

Becerikgerber, B. and Kensek, K. (2010) Building Information Modeling in Architecture, Engineering, and Construc-

tion: Emerging Research Directions and Trends. Journal of Professional Issues in Engineering Education & Practice,
136, 139-147. http://dx.doi.org/10.1061/(ASCE)EI.1943-5541.0000023

Sacks, R., Koskela, L., Dave, B. and Owen, R. (2010) Interaction of Lean and Building Information Modeling in Con-
struction. Journal of Construction Engineering & Management, 136, 968-980.
http://dx.doi.org/10.1061/(ASCE)C0.1943-7862.0000203

Gu, N. and London, K. (2010) Understanding and Facilitating BIM Adoption in the AEC Industry. Automation in Con-
struction, 19, 988-999. http://dx.doi.org/10.1016/j.autcon.2010.09.002

Won, J.,, Lee, G., Dossick, C. and Messner, J. (2013) Where to Focus for Successful Adoption of Building Information
Modeling within Organization. Journal of Construction Engineering & Management, 139, 1933-1951.
http://dx.doi.org/10.1061/(ASCE)C0.1943-7862.0000731

Abanda, F.H., Vidalakis, C., Oti, A.H. and Tah, J.H.M. (2015) A Critical Analysis of Building Information Modelling
Systems Used in Construction Projects. Advances in Engineering Software, 90, 183-201.
http://dx.doi.org/10.1016/j.advengsoft.2015.08.009

Giel, B.K. and Issa, R.R.A. (2014) Return on Investment Analysis of Using Building Information Modeling in Con-
struction. Journal of Computing in Civil Engineering, 27, 511-521.
http://dx.doi.org/10.1061/(ASCE)CP.1943-5487.0000164

Bynum, P., Issa, R.R.A. and Olbina, S. (2013) Building Information Modeling in Support of Sustainable Design and
Construction. Journal of Construction Engineering & Management, 139, 24-34.
http://dx.doi.org/10.1061/(ASCE)C0.1943-7862.0000560

Li, J., Wang, Y., Wang, X.Y., et al. (2014) Benefits of Building Information Modelling in the Project Lifecycle: Con-
struction Projects in Asia. International Journal of Advanced Robotic Systems, 11, 1-11.
http://dx.doi.org/10.5772/58447

Hartmann, T., Meerveld, H.V., Vossebeld, N. and Adriaanse, A. (2012) Aligning Building Information Model Tools
and Construction Management Methods. Automation in Construction, 22, 605-613.
http://dx.doi.org/10.1016/j.autcon.2011.12.011

Zhang, L. and Issa, R.R.A. (2013) Ontology-Based Partial Building Information Model Extraction. Journal of Compu-
ting in Civil Engineering, 27, 576-584. http://dx.doi.org/10.1061/(ASCE)CP.1943-5487.0000277

Pilehchian, B., Staub-French, S. and Nepal, M.P.A. (2015) Conceptual Approach to Track Design Changes within a
Multi-Disciplinary Building Information Modeling Environment. Canadian Journal of Civil Engineering, 42, 139-152.
http://dx.doi.org/10.1139/cjce-2014-0078

Neath, S., Hulse, R. and Codd, A. (2014) Building Information Modelling in Practice: Transforming Gatwick Airport,



http://dx.doi.org/10.1002/asi.20317
http://dx.doi.org/10.1061/(ASCE)EI.1943-5541.0000023
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
http://dx.doi.org/10.1016/j.autcon.2010.09.002
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000731
http://dx.doi.org/10.1016/j.advengsoft.2015.08.009
http://dx.doi.org/10.1061/(ASCE)CP.1943-5487.0000164
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000560
http://dx.doi.org/10.5772/58447
http://dx.doi.org/10.1016/j.autcon.2011.12.011
http://dx.doi.org/10.1061/(ASCE)CP.1943-5487.0000277
http://dx.doi.org/10.1139/cjce-2014-0078

[19]
[20]
[21]
[22]
[23]
[24]

[25]

UK. Civil Engineering, 167, 81-87. http://dx.doi.org/10.1680/cien.13.00018

Gomez-Romero, J., Bobillo, F., Ros, M., Molina-Solana, M., Ruiz, M.D. and Martin-Bautista, M.J. (2015) A Fuzzy
Extension of the Semantic Building Information Model. Automation in Construction, 57, 202-212.
http://dx.doi.org/10.1016/j.autcon.2015.04.007

Tety, wE Rk, TPl KT CiteSpace (MR HEF M FL[I]. St 5K, 2015(6): 142-145.

Eastman, C. (1999) Building Product Models: Computer Environments Supporting Design and Construction. CRC
Press, Boca Raton.

Eastman, C., Teicholz, P., Sacks, R. and Liston, K. (2011) BIM Handbook: A Guide to Building Information Modeling
for Owners, Managers, Designers, Engineers and Contractors. 2nd Edition, Wiley, New York.

Succar, B. (2009) Building Information Modelling Framework: A Research and Delivery Foundation for Industry
Stakeholders. Automation in Construction, 18, 357-375. http://dx.doi.org/10.1016/j.autcon.2008.10.003

Howard, R. and Bjork, B.C. (2008) Building Information Modelling—Experts’ Views on Standardisation and Industry
Deployment. Advanced Engineering Informatics, 22, 271-280. http://dx.doi.org/10.1016/j.aei.2007.03.001

White, H.D. (2003) Pathfinder Networks and Author Cocitation Analysis: A Remapping of Paradigmatic Information
Scientists. Journal of the American Society for Information Science & Technology, 54, 423-434.
http://dx.doi.org/10.1002/asi.10228

Hans X

BRBERERKREZUT RS-

BRaaTE RS (QQ. TWE . HRAE & W)
I VL HC i A & AT

24 /)N UL PSR 65 TR T A S5 1)

KT AR L H5 R L TH

LAV I AT VP o

IR

A 2478 1 NHE) T IR A

Noo~wNRE

WhaiE A http://www.hanspub.org/Submission.aspx

()


http://dx.doi.org/10.1680/cien.13.00018
http://dx.doi.org/10.1016/j.autcon.2015.04.007
http://dx.doi.org/10.1016/j.autcon.2008.10.003
http://dx.doi.org/10.1016/j.aei.2007.03.001
http://dx.doi.org/10.1002/asi.10228
http://www.hanspub.org/Submission.aspx

	Visualization Analyses of Researches on BIM Technology Abroad
	Abstract
	Keywords
	国外BIM技术研究的可视化分析
	摘  要
	关键词
	1. 引言
	2. 数据来源、研究方法与工具
	3. 可视化研究
	3.1. 关键词共现分析
	3.1.1. 建筑信息模型化与建筑信息模型
	3.1.2. 信息技术
	3.1.3. 建设管理与建设
	3.1.4. 本体
	3.1.5. IFC

	3.2. 文献共引分析
	3.3. 期刊共引分析
	3.4. 作者共引分析
	3.5. 国家与研究机构合作网络分析

	4. 结论
	参考文献 (References)

