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BIM Supported Collaborative Design and Application for
Waterway Infrastructure

Abstract: Collaborative design is the core element for BIM implementation, this paper
introduces an Autodesk based cloud platform, which integrates different technologies,
software, component library and functions extension, to conduct complex design
collaboratively with high efficiency. An extension project in Chongging harbour is
used as a case study to demonstrate the easy use and practicability of the developed
platform, including 3D terrain modelling / geology modelling, collaboration, pipeline

layout, clash detection, structural analysis and so on.
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software and hardware

2.3 XKEIREBIMEHEHITE

(1) &1 5 it

AT RAEAE TR EMZITRE, 7
ZHE . EMEME, RIERITREREH
M, #F Autodesk Robot. Sap2000 % 7]
DESEEN=%ENT. mET. FET
B A IR T, AR ZRITFAE AR,
AT FHd R ELER L, BESH
WEESH R TN REH SR

2



ZhtoME T EH A RENEZI, FIH
ZETBMEUH=FEF, RET KEZIRE
EME VLB ERITRE, ®BAT IEX
£,

(2) & BIM %t 3

AT AR AR BIM S AE KIS TAZ4T
BRI E . Z S THKES BIMAHZ
[B] B 25 4B £ 26 % 5 &L, K FE Microsoft
SQL 2012 #%# %, A A .NET # A
Autodesk Revit. Autodesk Civil 3D %
WUBHATT ZRITTA, Rl Tl T RIER
BIAGE TAEEHBIMEIT T A, 3THET M
HHE E BIM RIS EF#EE, EIEM
BT ERBIM RN 2B SR, BAT
TH 7% ITH&. & IEZITH &N T

ERMEAERE, AKZTEMFT. LHE.

AL, B8R, TEHEEL ey BIM % iT#R 4
THAX#E. BT G4 % gLk
BIM & T34, B % LA AF BIM £k

WA B FEANE W BIM F b it B

WA TE BIM F b kit 3 te. =oAL
BIM & M 1%+ 3 % & & Z1 B BIM & Ak 57
RIS RER, FLARIET BIM HrF &
H=Ftew, HEFTVLARNA. #Hak
2 T4 BIM £ A% 4T E4wmE 3 Frow.

T HIEHEER FREAERS 2l

HizERf TEERERY TERERE B
gmu“:m i
S T
T

FIERERXEM

HETtTED e 3
RASHERE bhAfTE @itk e it

K3 AZIHEBIMEFARHETE
Fig. 3 BIM software of waterway

infrastructure

() REEERR

M BIM A KIE TREGMBH i
R, AEH BIM AR T34 61 5 A
ATIRIE . AT MR FE.
EHREEM, KFEHADIREANEL, U
= %1% 1T B Autodesk Revit DL K
Microsoft SQL 2012 # — Kk F L F &, %
}ﬂWT&K%%T”%kmME%ﬁﬁ
G, MEEE. KL, AxXAiHE, EH.
g, BRIZ. mEIE, BE., &4,
BE. fHEA. FERP. 2LHE. &
A% 10 2407, LI T A ITEFAE
BRXHETE. b, TH, &, #£,
ARRIRFHN G —E Bk FIRALET
FA, ®BAT L EaEE T ENES
RERGEN . REEEZGWE 4T,

o RevitRETS i e
BTE gL | Brimgs
s T SR T ] SRR
TRE
DHFE
L
Lt i
BT
TR
£ Ll
Lan
=
0| o
- |
I ThA -
wHEY
AR
RAaER
BRI
24t HEE ANEER
génm BOOE (HHETH
LA aw W (TFH
WELE =
28
HE=Y
CEH ICETEEL i
s SERRSATARETHLE i kil L
= —

W4 EEEERS
Fig.4 Family library management system

2.4 BIM+H R B AT £ B H
T BIM Zit-FeF, FTHEBIEER



A5 5 F LR 7T RENLEFRITR
R, mEBIM R ARWET A, BRH
fZ AW, BRRITFENENATEE,
EBIM R AW ER E, FBIMEAS

VR HAME A, B EWRTFEIT AR,

SH T R R B, R T
BIN # A #9518 3% .

3. Ti2Cik

AT BIM pE&ITF &, UEREL
EBEXEHEEVRRY 2T RITE A,
FHEENBEE —FHAENMIHLIRES
TE &G, FRET 2% LihRE&IT. &4
A, BEEE. BERE. RRHE%E
£ BIM T IT1E, ZAT RITHLREF S
LV HhE, BRATETRERE, FET7F
JEEY BIM A7 F| 52 n T
3.1 BIM ¥ %t

(1) ZEMmEH

K= R EARESHE R
REx&E4, FRAFEFEARITHMA
(AutoCAD. Civil 3D %) #H s = i k&
A, BB EEA T HREH BIM
NFIHIRE, st mskEL. X3
WEWMIE . BE Tt ESE, URA K
BT RGHI R B ERAR. %M
EHEA A E 5 FTR.

5 = HHEER
Fig.5 3D terrain model

(2) = FEHE

KW=M PHEEHERITTTE
A, BUFEFATE P AL =45
HHEEEER (REH HHHEL, &
BUFEL =M FER, B =M
B H] % B G B BIM R R B, Wi R
FHETAKE. R FEERATE . EE
TR E . WA ETE AR E, UK
WL A 5 HA BIM Wit AL A . = 43t i
Al 6 Fir.

6 =k AR
Fig.6 3D geologic model
(3) ZH L F
ET%—W BIM R RITEET G,
PAY IR] B9 TAE 77 22 or & b By BIM 1T
A, BEWEFEE—ETE, LI FH
BEN T &L, BN ETVER L
BFW NN, ETEHRE. &
BB E. BE%E, AERMAERI.
BIM j L& EE Hal, LT EEMM
Flixit. & & ERIT, Ty
Wit oAl E 7. 8. 9 Firo.



mml\ll.lllll;l.\iliiii Ii i i: i:;i i:

B 7 A5 3kF 6 A E % T
Fig.7 Collaborative design of terminal

platform structure

B 8 & Lt Bl & it

Fig. 8 Collaborative design of pipeline

B9 #izsbth B & it

Fig.9 Collaborative design of transfer

station

3.2 MM

FI R B R B A it R BT 2% E AR
W BIM A R IR, BEIEIEHY
HIRTAMER, ZIETEHNSHML
B, 2Tt ES eI AR, 247
&R AT HRMART, #AT 2K RE,
E AR S e B AT JUAE G WA A
AT A e E 10, 11 FroR.

10 B A KT & & 4447
Fig. 10 Analysis of high pile wharf

platform structure

B 11 T4 5 4R 45 4 4 AT

Fig. 11 Analysis of caisson and bridge
3.3 RREE

(1) B&%4

£F BIM R R FEMEA. &H
KEZVHBIMER#HTEAE, UE
MR I E LAk T o B 5 BT BB #EAT R,
IHAEAE R EMRMA, KD T+
FTRhBEHRL, RETIRLEN KA
FR|ET T EZH, BLgsdifn
REAEAWE 12 Fir.

545——r*“

Bl 12 #XguseH A LELE 6

Fig. 12 Dock site water supply,

drainage, and electrical pipeline

synthesis

(2) AEHE


file:///H:/2014/科技课题/工作大纲研讨/汇报/希迪方沉箱(1).wmv
file:///D:/集团BIM交流资料/BIM技术在水运工程的应用调研提纲/视频/steelbridge.avi

# it BIM & iH-FelEF L (4
g, mA. GHEAKE) EARTELE
A, A Navisworks % BIM # A& &Z & T

AtedkitF £ A RE LI EHE. .

A, SRR AL, TR TR
A0 He T B s TRk i B A2 Rk Rk
R TRERS . KTEMEHEXLT LT
Fl &4 13 fire.

H13 KIZHEEXELHFELE
Fig. 13 Collaborative inspection of

hydraulic structure and related

3.4 TEESLI

£ Tkt BIM A — 2 it H A
W, {#/ BIM & A&t TE (Wi T4
BIM TE) , TUEHITEMGENIEE,
FLEAUFINIRERE, GLT 4
HEFEPHEERNILE, RATHE
B R A, BIMMA E 2w E 14 f
o

E 14 BIMERHE

Fig. 14 Quantity statistics based on BIM

3.5 ALK

£ T =% BIM HEA A B H T
B, AsiERT. . HEE, mrTE
G_BRITBRED . ZHEFEA, K
T R EERANET AL, HET
FRFAWEN ., —EEEwE 15 B
o

K15 — 4 HH
Fig.15 2D drawing output

3.6 BIM+VR £ %18 ¥

¥ BIM AR FNE| VR R4, @
HTC Wy VR ik & E B & B B AR M kIt R R,
FH R T8 0 A S o B R T P Y KR
WuHATRE, NIRRT EELER
B AR EiHE R, BIMHVR & & 5 Fl 4 B
16 TR

K 16 BIM+VR % & 5 F
Fig.16 Integrated application of BIM and VR
4. g
AR TR ER R T — i
B #%it-F&, HKIT Autodesk KETFE&,
KB TAFEL L., ZARBIMAHFTE

6



B, TRIA-_RFRELH AWM
%, ZIT —FBETATH BIM R It = F
CHEUMNAFTE. BARCEW 2N
R, HERZRE LY #—F I & BIM A
K6 R A

SEH :

[1] Chuck E, Paul T, Rafael S, Kathleen L. BIM
Handbook: A Guide to Building Information
Modeling for Owners, Managers, Designers,
Engineers, and Contractors [M]. USA: John Wiley
& Sons, Inc. 2011..

[2] Sun, Chengshuang, Jiang, Shaohua,
Skibniewski, Miroslaw J., Man, Qingpeng, Shen,
Liyin. A literature review of the factors limiting the
application of BIM in the construction industry [J],
Technological and Economic Development of
Economy, 2017, 23(5): 764-779.

[3] Macit ilal, S. and H. M. Glinaydin. Computer
representation of building codes for automated
compliance checking [J]. Automation in
Construction, 2017, 82: 43-58.

[4] Choi, J., H. Kim and |. Kim. Open BIM-based
quantity take-off system for schematic estimation
of building frame in early design stage [J]. Journal
of Computational Design and Engineering, 2015,
2(1): 16-25.

[5] Autodesk,Inc. AUTODESK REVIT

ARCHITECTURE 2015 B R ESGE [M]. b5 -

¥ T HAR#t 2015 @ 1-70.

Autodesk, Inc. AUTODESK REVIT
ARCHITECTURE 2015 Official standard course
[M]. Beijing: Electronics Industry Press,
2015:1-70

[6] EEl&. Autodesk Navisworks SCik N FIBAER

H[M]. b= - YU Tk Bkttt , 2015 : 261-275.

WANG Jun -feng. The actual application thinking
classroom of Autodesk Navisworks [M]. Beijing:
China Machine Press, 2015: 261-275.

TR i

BN (1964-) , Lo, = TR, MHHEED
K TARRR . Wik FrdEmIT . Bt
LT A,

M AfE EF o ZF W L, E-mail
lih@cardiff.ac.uk



mailto:lih@cardiff.ac.uk

