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Infrastructure

Corporate name

Zhejiang Xicheng Engineering
Design Company

Project address

China, hangzhou

Application software

AutoCAD® Civil® 3D
Autodesk® Dynamo
Autodesk® Revit®

Autodesk® Navisworks®

As a frontier technology

in bridge design and
construction, BIM has
shown outstanding

value and won growing
application. We used to
struggle with precision
modeling of elevated bridge,
intersections and other
complicated structures.

By combining Civil 3D,
Dynamo and Revit, however,
we manage to overcome
the difficulties and create
accurate modeling with
bridge “data” .The
experience is also inspiring
for the modeling of other
infrastructure projects,
such as tunnels and pipe
corridors.

—Xiaofeng Shen
Chief Engineer
Zhejiang Xicheng Engineering
Design Company

ZHEJIANG XICHENG ENGINEERING DESIGN COMPANY

Design with seamless BIM
data transferring
Rainbow Express-way of

Hangzhou Transportation Hub

Company profile

Zhejiang Xicheng Engineering Design
Company is an institution with multiple
A-class qualifications, offering design
and consulting services on public utilities,
civil engineering and landscaping. Its BIM
Research Institute was set up in 2015. After
two years of research and development,
the company set up Zhejiang Huiyuan
Engineering Data Technology Firm,
committed to applying and promoting
BIM throughout project life-cycle.

The express-way network in Hangzhou
consists of “four vertical and five
horizontal” trunk roads, in which the
25.7 km Rainbow Express-way is an
important horizontal component. This
project covers 7.49 km of the main lane
(Rainbow Avenue), and elevated roads,
tunnels, interchanges and parallel ramps
connected to it. Total investment is about
RMB 5.2 billion.

The project owner mandated to use BIM
technology, aiming to timely detect and
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fix problems in initial design, design
detailing and on-site construction.
Moreover, the project needs BIM to address
challenges such as complicated landscape,
transfer connection with a railway under
construction, precise clearance control
between intersections of the main road and
ramps, heavy load of drawing generation
caused by frequent and complicated
amendments in design, as well as high
expectation of the project owner.

The project team used Autodesk AEC
Collection as BIM solution, to constitute an
end-to-end work-flow, enabling seamless
data transfer from schematic design to
detail design and to construction technical
clarification.

BIM+GIS-aided visualization
to support efficient and
precise decision-making.

The project team uses GIS and scan data

Infrastructure

to generate models of the construction
site, and then generate 3D digital scene

to visualize the schematic design.
Construction conditions are analyzed

in the 3D scenarios, including the
construction environment, field conditions,
road network in the area and peripheral
buildings. Related information is acquired
with multi-angle roaming view and model-
based measurement. BIM models also
enable quantity take-off and construction
simulation. Thanks to BIM application,
options of construction are compared

and key line positions and connections
highlighted, to facilitate field construction
and coordination with surrounding
projects. The project owner convenes
meetings, where relevant departments and
entities study the 3D digital scene together
for efficient and precision decision making.

Digital modeling workflow

ZHEJIANG XICHENG ENGINEERING DESIGN COMPANY

based on a single data source.
Dynamo is used as the data
gateway between Civil3D and
Revit.

The project team takes a data-based
approach and addresses challenges in
traditional 2D design with BIM. Dynamo is
used as the data gateway between Civil3D
and Revit. A modeling workflow is set up for
the entire process, based on a single data
source. At the same time, a set of methods
to model viaduct structure intersections is
developed. These efforts help standardize
design process, improve modeling
efficiency and enact corporate standards
for viaduct bridge modeling. Visualization
programming of Dynamo makes it possible
to model viaduct structure intersection in
Revit with 3D curve drawing, component
positioning and irregular components

modeling. Moreover, parameters of each
cross section in the bridge model are
standardized for data import and storage.

Horizontal and vertical curves of the
bridge are modeled in Civil3D, before being
exported to Excel spreadsheets, where data
type for each row and column is configured
in advance.

Dynamo is used to program bridge models,
access design data and create the upper,
lower and auxiliary structure models of the
bridge.

Upper structure modeling. By reading

data of the axle-center and section profile
within the program, the project team
defines starting pile number and span, and
then quickly generates a standard model
for section units. For extended sections,
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ZHEJIANG XICHENG ENGINEERING DESIGN COMPANY

Technical roadmap

Software

Lnfraworks
used

Schematic

Purpose design

Excel spreadsheet data is used to generate
parametric cross-section profiles and
adjust the size and parameters by data
modification. The upper structure has

very complex intersection parts, making

it necessary to model separately the solid
and hollow parts of the box girder. When
modeling the solid part, bridge data is used
to create the positioning line, locate and
place each section with the Revit adaptive
family and finally generate the model of
approaching noses. When modeling the
hollow part, the adaptive profile family

is used to create the hollow box room

and finally cut it out to get the box girder
model.

Modeling for
bridges & data

extracting

Parametric programming
modeling & data
capturing

Lower structure modeling. The program
accesses design data of bridge piers in
standard Excel format, and automatically
generates parametric model of the piers.
With pile number and offset data of the
piers, their layout is automatically scripted.

Auxiliary facilities modeling. Design of the
marking lines is a major challenge. Dynamo
is used to project CAD plane markings

to the 3D upper structure. Digitalized
modeling can also be used to quickly set up
models of crash barriers, street lights and
other auxiliary facilities.
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Navisworks

Modeling with
imported data

Construction
simulation

Finally, Dynamo is used for quick elevation
inspection, so as to detect potential
problems and make the design more
accurate.

BIM-aided construction
technical clarification.
Navisworks is used for
construction simulation and
Dynamo is used to capture and
export data from BIM models.

Construction needs are front-loaded in

Construction simulation--- without viaduct

Infrastructure

Comparison of modeling efficiency

0
8
6
2
; e |

ZHEJIANG XICHENG ENGINEERING DESIGN COMPANY

Traditional modeling workflow

modeling  model model
phase reviewing modification
phase phase

® Traditional

modeling workflow  workflow

the design phase. The team analyzes
feasibility of construction for complicated
intersections, traffic plan during
construction, deployment of large-sized
equipment and so on. Navisworks is
applied to simulate construction sequences
and methods, and visualize construction
steps, duration and scope of impact.

This project is divided into sections and
commissioned to multiple contractors, so
the coordination between sections is also
factored in during design. BIM visualization
tools and construction animation are used
to accurately present the design concepts,

offering clarity to contractors. This
practice is also recognized by the project
owner.

Another challenge in BIM application is
how to capture data quickly and effectively.
Accurate BIM models and interoperable
information exchange are instrumental for
contractors to capture specific information
on progress and time control. This project
uses Dynamo to capture and export data
to common Excel spreadsheets which

are both viewer-friendly and editable.

The spreadsheets deliver core data to
contractors, ensuring access to key
formation such as materials, engineering
work amount and spatial relationships,
making it easier to organize construction
and meet the requirement of data
disclosure.

= Digital modeling

mm Time to build == Time to apply

the model

BIM boosts quality and
efficiency. The program makes
modeling 3 times efficient
and can be re-used in similar
projects.

In detail design phase, Autodesk

AEC Collection is used. By visualized
programming, a whole set of bridge
modeling programs based on accurate data
is developed. This reduces the workload
of repetitive modeling and makes it easier
to design bridge in 3D environment. This
approach is 3 times more efficient than
trditional practice. It simplifies the work-
flow of model checking and modification
and also enables data capture. In future
projects of similar profile, designers only
need to update data and models can be
created with a click of the mouse. The
efficiency will be further improved.

Summary and prospect

BIM application in the Rainbow Express
project shows that the earlier, wider and
deeper BIM is deployed, the more value
can be harvested. In the future, we will
conduct more in-depth explorations on
data format standardization between BIM
and other platforms, so as to enhance data
interoperability among disciplines and
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Digital modeling workflow

Remaining time

the model

domains for seamless data transfer. Deeper
penetration of BIM will redefine and
optimize the work-flow of infrastructure
projects, breeding industry-wide innovation
and disruption.

The project team used
Autodesk AEC Collection as
BIM solution, to constitute
an end-to-end work-flow,
enabling seamless data
transfer from schematic
design to detail design

and to construction
technical clarification. We
implemented a modeling
workflow based on a single
data source, which makes
modeling process 3 times
efficient. We are trying our
best to innovate new design
model with advantage of
BIM technology, which for
sure, will generate new
value for our industry.

—Yanjun Xu
Chief Designer
Zhejiang Xicheng Engineering
Design Company
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Corporate name

SHANGHAI URBAN CONSTRUCTION

DESIGN & RESEARCH INSTITUTE
(GROUP) CO. LTD

Project address
China, Dongguan City, Guangdong

Application software
Autodesk® Revit®
Autodesk® Infraworks®
Autodesk® Recap™
Autodesk® 3ds Max®
Autodesk® Civil® 3D

We will continue to replicate
and optimize the successful
approach in the tramway
project of Huawei Songshan
Lake Park, so that BIM

can be truly adopted for
engineering design!

—Shen Guohong,
President of Shanghai Urban
Construction Design & Research
Institute (Group) Co. Ltd.

SHANGHAI URBAN CONSTRUCTION DESIGN & RESEARCH INSTITUTE (GROUP) CO. LTD

BIM application in

Tram Extension Project of
Huawei Songshan Lake
Intelligent Park

Company profile

Established in 1963, Shanghai Urban
Construction Design & Research Institute
(Group) Co. Ltd. serves as a comprehensive
design consultancy research institute
engaged in the surveying, design and
general contracting of infrastructure
construction. Aimed at providing omni-
disciplinary and end-to-end service for
project construction, the corporation has
made great contributions in scientific
exploration and technological innovation,
for which it has received nearly one
thousand awards and over 100 patents.
It runs 13 design institutes, 1 General
Contracting Department, 5 subsidiaries.
The 1,800-plus staff has footprint
throughout China and around the world.

The multi-disciplinary
project team applied
Autodesk AEC Collection
to implement the seamless
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integration of new
technologies. The project
data was coordinated on
InfraWorks platform, which
ensured convenience,
reducing the design cycle
from 6 months to 2 months
and saving about 30% of
labor force.

Project Overview

Located in Songshan Lake Science and

Technology Industrial Park, Dongguan,

Huawei Terminal Headquarters covers a

SHANGHAI URBAN CONSTRUCTION DESIGN & RESEARCH INSTITUTE (GROUP) CO. LTD

Infrastructure
*Flight Plan and Execution
Data *Ground Control EiEgREL
Capture

eUpload to cloud and processing by Altizure
*Download and review accuracy

Data edata conversion  EIESME

Processing

*Modify models by 3ds Max
*Edit terrain by Recap &;Eﬁiﬁ

*Civil 3D design
eInfraWorks design iEi:I'lﬁﬁ!

total area of about 12 square kilometers,
and has replicated 12 best-known

urban attractions or landmarks. In

March 2014, Ren Zhengfei, Chairman of
Huawei, commissioned Shanghai Urban
Construction Design & Research Institute
to design the Shenzhen Songshan Lake
Industrial Park Tramway Extension Project.
Divided into three sections, the Project
connects all parts of the park with a total
length of about 13km. The owner stressed
efficient use of ecological resources,
application of high technologies, and
energy conservation, raising high
expectation of bridges’ shape and
landscaping.

The project team used Autodesk AEC
Collection as BIM solution to cover
different BIM technical workflows, which
include

1) Use UAV to acquire high-resolution data
of the site, process data through Autodesk
Recap and other software, and develop
point cloud and 3D models consistent with
the current terrain;

2) Implement an integrated workflow that
combines Civil 3D with InfraWorks in the
design phase for BIM-driven design, which
improved collaboration and communication
efficiency;

3) Use BIM + VR for interaction with the
owner.

Through the seamless integration of new

technologies, the multi-disciplinary project
team coordinated on the InfraWorks
platform, which ensured convenience,
reducing the design cycle from 6 months
to 2 months and saving about 30% of
labor force. At the same time, the program
was more responsive to new demands,
delivering greater accuracy of design,

and offering more possibilities of owner
communication. All these have been
acknowledged as excellent practice by the
owner.

InfraWorks offered
intuitive and flexible
features for design in a
real 3D environment. It
also provides the flexibility
to compare multiple
solutions and easily adjust
designs. The BIM-driven
workflow combining Civil
3D with InfraWorks can
improve design quality. The
integrated BIM model greatly
facilitated communication
with the owner.

Highlights of BIM Application

1. Workflow of UAV data acquisition and
processing:

The Project staff collected data in the
pre-project stage using Swiss Fixed-wing
UAV and DJI Multirotor UAV, processed
the data in a programmed manner by
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BIM, in combination with
GIS, was simultaneously
embedded in the pre-
project design process. It
played an important role in
the Huawei project, which
features complex terrain,
high requirements for
landscaping and an intensive
schedule with multiple
stages. This design approach
has outstanding advantages
in the following four aspects.
First, greater accuracy of
three-dimensional design in
the track vertical sections,
ensuring alignment between
track and terrain. Second,
quick response to project
changes. Third, paperless
project presentation to the
project owner to facilitate
communication. Fourth,
BIM-enabled precision
guidance for construction, to
minimize rework.

—Liang Zheng and Huang Liangliang,
Project Manager of Shanghai Urban
Construction Design & Research
Institute (Group) Co. Ltd.
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means of Recap, ArcGIS, 3ds Max and
other software, and finally obtained high-
resolution topography and perimeter data
for the site. Taking the workflow of Ebee
Fixed-Wing UAV for example:

- Set the flight path, and simulate
environment of the path.

On-site route planning by operator,
manually controlled take-off, real-time
observation of flight parameters by
the ground station, and auto-piloted
landing.

Processing of UAV aerial survey data in
the cloud to generate point cloud data.

Use Recap to manually edit the point
cloud, delete water surface, buildings,
etc., and get pure-terrain model of the
site.

SHANGHAI URBAN CONSTRUCTION DESIGN & RESEARCH INSTITUTE (GROUP) CO. LTD

Use the GIS 3D analysis function of
ArcGIScan to calculate variation of
ground points edited by Recap. Generate
a grid terrain model that can be easily
imported into InfraWorks and Civil 3D
for design and display.

To improve design effect and
performance, use 3ds Max to retouch
and streamline drone-modeled data and
generate stand-alone key models.

Use Model Builder feature of InfraWorks
to download area models outside the
park, and overlay the processed data
from the drone.

2. BIM-driven design with the combination
of Civil 3D and InfraWorks:
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After acquiring and integrating the real-
world environment of the project through
InfraWorks, the terrain data were exported
to Civil 3D, where the plane and vertical
section designs of the tramway project
were carried out on the basis of the
terrain surface. The results of route plan
were imported into InfraWorks to initially
define the road and tram cross-sectional
patterns, including ground tracks,
overhead tracks, underground tunnels and
so on. The 3D model would be generated in
a real project environment.

InfraWorks offered intuitive and flexible
support for optimizing, tuning, comparing
and selecting tramway design in a real
3D environment. The software provided
the flexibility to switch between multiple
solutions. and easilv chanae and adiust

Infrastructure

designs, substantially enhancing design
efficiency. In the original design, the tram
route cross hills, compromising passenger
comfort and the local landscape, and
raising the cost of construction. Aware of
the issue, designers promptly adjusted in
InfraWorks by simply clicking and dragging
the mouse.

After the design was finalized, the adjusted
routes in InfraWorks were updated to

Civil 3D, where the cross sections of

road, grading and so on were detailed.
Then the updated results in Civil 3D were
synchronized to InfraWorks for display.

Drains, sidewalks, conventional bridges
and other common objects can be directly
imported in Civil 3D when the track routes
were finalized. By selecting style of these
objects, 3D models were generated. Finally,
thanks to the data integration capability
of InfraWorks, data of different formats
of buildings, landscapes and rivers were
integrated into a unified environment,

in order to create a true 3D digital model
of the Huawei Songhua Lake Intelligent
Park. This integrated BIM model greatly
facilitated communication with the owner,
who gave high credit to the exercise.

The robust data interoperability between
Civil 3D and InfraWorks brought
tremendous convenience to designers,

SHANGHAI URBAN CONSTRUCTION DESIGN & RESEARCH INSTITUTE (GROUP) CO. LTD

making design and collaboration more
efficient. The BIM-driven workflow
combining Civil 3D with InfraWorks can
improve design quality, reduce cost of
communication, and minimize rework in
design.

3. BIM + VR application:

Autodesk offers an all-in-one solution
ranging from BIM to VR. With the Revit Live
workflow, VR outcome is one click away
from Revit models, which is very handy

for VR demonstration of single buildings.
For the VR presentation of the entire park,
we exported InfraWorks model to 3ds Max
in FBX format for optimization, and then

R Revit
Im Infraworks :'> ?
N NavisWorks R

Admd\

; L Revit Live
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imported it into 3ds Max Interactive for
VR content creation. Both Revit Live and
3ds Max Interactive are compatible with
mainstream VR devices, such as HTC Vive.
BIM + VR has prominent practical value in
Huawei Songshan Lake Intelligent Park and
similar projects, meeting the high demand
for landscaping and facilitating designer-
owner interaction.

The integration of a variety
of new technologies,

and as well as multi-

party collaboration and
participation, has truly
realized BIM-driven design.
Also I would like to thank
Autodesk for offering us
abundant options of BIM
software, creating a friendly
and accessible environment
for the designers.

—Li Hui
BIM Manager of Shanghai Urban
Construction Design & Research
Institute (Group) Co. Ltd.



hs T 3215
Construction

HF U ABIITLRLERE . A BIM B EaefIMFHRA
AL AR e TR s Ak . FETRH TR EREB BT

i =S RATE, CRTNEEEEMAR, HES TNE, #
T BUBTER, SEHFHOLENS. HEUEANABKT

AT S FUIEB BRI, BIEREHEN, B LRS-

I i .'.. | ;
%
L
b1

¥ &
i

PENRE—ZRERAA

HFBIM+ IR RKEL RSV
I TZ2H

HEZRE-ERIEARFELH

K& CIF e
HFE i 15AETEBIMA

TN EE R E SR IR AR 2 F)
SRS ZREEBIME A

HEEAE/NIERFERAR

ERRIEL GIEBHRESE
BIMK FH

REN\BREHITIRAF

Advance Steel 22T H HERIE
K 3/ \ JZ NS 1 T2 4 ElF TIE M
FTEFRYS ‘g

HEZREARRAA
“EE” A LB RAIBIMF R A

China Construction Third Engineering
Bureau Co., Ltd.

BIM Technologies
Applied in Construction Phase of
China Zun Tower

T =6 T3 % A9 Autodeskik 4
== :‘T oamy R revit N Navisworks:
Cer s v
z/ B AN N i SRASHFAL. FNERMEE TR EERMARE, BT HIANFE
B TTHY BIM EEARIR M, #ITHEIIE T A=
BIM 360

I BNINIAH L IR BIM £ IR R COLLABORATION FOR REVIT
2, BEES, UEMERE . ERMBRNARL. B Revit ISR, ER
R, SRR S S T T E.

A AUTOCAD' B &M 360 ops

B T RS FISCAY. BUBHRENRCREFEE, £
TR S B EBSIEE.



# T#i% Construction

AR
PENRE-—EIZRERAH
I5 B bk

hE, XiE

Rz FRER

Autodesk® CAD®
Autodesk® Revit®
Autodesk® Navisworks®
Autodesk® 3ds Max®

EREEARHEZATL
MEZRESR, BIMEARTTIL
NATFERAYNENESE
H, cEFENENERSZ
. Rt IRREE. BI
BAZESE, FHABIMIKZAK
BUERADNGEL, BN
B3DHFERAXE TR H
HITHBREE, FiETIING
BIESKA B9 hm BIAR L i
TEH, TEREE, BF
FTHERMTENAGIEE
BES5mI RN EL R, &
RTMEHITIREFRITE
B, T ANRREFS KD
ESEFHERERE, TE
ANEMH, BRALER
RRRE, BRERIERAE,

REELIRE.,

— g%
EE(
i\ RE—RRARAAREALR
BB

HEN\RE—ZIRERLA

T BIM+ IR BT

w2 VLS 1

ZEH

o e

r g

i

011

[

.i.l'!-!"“'Jl

Bl mE A

HENRE-RIRERAE
TREN\RE-BRERAE (LTHKRLAH)
MERPEERE/NIERRE—ERAR,
HEF1949F, RHFAS00BEIWHEE24, =
REANBRAEZREA—FTEEAKEABR
RATBZFMIEANRL, ARBEATLL
RETET, TRFE. 5. &£h, PR,
R, b, £F. B B RE.E
. BHiRE. REERLELR. THRIT
Be. WHRAPEN\RREEZRAEBRABTART
Zfi, PHEARAR-RERLABUREH
KIBERELSB., AEEMBEEALI0ZT, B
FEEERIEELSREFRER. TBER
AIERISABFREER. BRTL (BR
T2, AL ®RIFREHER., METIR
IHRAER, AR IRELSREER,
HERELEZVAGERE T =T URE
B, BERBEIAMLN ‘EBRESHEARE
W

1 TiEHR
REERZWEMEN T RETEFRREE
SR ERRFRBITCA, BREMRAS5T
2EIFL., BE. DRAFEEI—FHKRE
W&,

96

AMBERERL. BE. DAMEER—EH
ARBEHGEEERTE, ZBEEFRVEREM
REBS, BLER, REZEUNSEIRL
B%, BXZEEFHRE, AHNITRGHR
RRERT, SEEIIHHEESZE, B
MIELSEBELSRTE.

ERISES, FEN\RE-ERBERLFH
NFMEFRARNARELRE, ENBRTIE
TRHARTINABIMZXAREESRLRIT. G
L, RRRENTARE, REZEMREP
g, FREZENESRFE IRERNS
o2, MEEFNELR.

ZINE XA T EIRRABERL, T EHERE
B, AERIRERES SN RER
A, HPEZIEMNBEEFANERATEE
&, BRG%LR “BIDA—L” MITE.,
T B ERERA578, e HSHIE, 204
TEINR ., 26TV, LEAKREERE, &
LA, H06MBIRES AN EMIER,
S5+@eWHTmI, EmENIEME, X
F40/NS B E BT B 45ER . TEIE AN B IR
R ME2FR.

6 T #i% Construction

B2 s R LSRR

2 “BIDA—{R{L” {HZA5 R RIfE
21 “BIDA—IR{L” BAYE

KHEILR, BERMBEREVELZERTE
ZRMpMI, MHERAE, HFHER
TIZHENER, WO AHBERZEEKXR, X
ERTEYFTRRBRANZLBEE, BFEEL
BHAIK, BRAEM, FURXIERMBRQT
MEREX,

ATHMRER ‘@@l METES, @R
RENERIATAPEENER, ERRE
REES AN ERIYED, RAKIHE
“BIDA—f&{k” MIMARN A, “BIDA—f&{L”
L, EEIHR. REE. *£5. KR
T, RARSEZRS, BEEXWTHRRES
VIEHETHBIML, FaFIL. ¥Rk, Sk,

2.2 “BIDA—{k{L” SELHEF ik

“BIDA—ffk” ITREEAGKRZUERNER
B (BIM) AEM, RESENFS. 46
P ZRET, XATWEER (Industrial
production) MIA K. HFEUKYLHEE. B
1% (Dispatching) AR, SLIEBE AN
AR ER R (Assembly construction)
— ki TR TRRRAREE,

EFR “BIDA—fL” T AELIRE TH
WERIE. WARERTEAELHEIE. X
RERSERETE. NIAERE S OAS-34
BIMES—RIMBBY T XERER, XAT
MR ZEELI2IEBNIZEH, BRTUE
FASE. LR ASIM. UBIMAREE, 1L
B AN, UERMER, DUET NAAR
ZEFH “BIDAIE — LI X"

2.3 HBALR

AT B EIZEBIMBARERITE LSRN
B, AERITEIBMZCBAE, MNELT
MO RBEERER. EEE. RERTIX
TERMFAERAZRM, MATBIMRKRITHE
A, BHRITEFIFIKAZEERE, BIMAFATHR
BITAARAEGHBIMARLIIE, ATEA
LAEIINpIVEID )

2.4 “BIDA—{HL” HE T RILAZ DA R F

ERRUREXFOVNENRILES, BT
RIEfE LR EME THE, RNEZART IR
BORAR, 232 BRRABERLTR,
B XEB R, BEXNEHFRBRAX
A, AEXXBRBATRERS,

ERRAEABEREFARETFBIMERNSEE.
AMALRER, BKR, REGENEEESH
— R, TR TBENGR A S B AR SN TR B 4H FE T
R, BEERESN. EEIREDFESTH
s, SEamblAAEt, BEFEERTY
R85%,

RFERXBEBEER, ETRBAR, KT
BIMBAM BN HITEWT RIEL, R
—REALT RNASERENE, B ATRET B
MRFXPERTRERA, TR BN
A&, EEfHET a2 BRE.

KAMBEHREARATA, AXRAFRER
EMBIEE, KREaMEIXZmRHTHEYER,
BERIEL, BE=ELiEIReRERD
90%, MAKRETHENEIRZE.

97

HENFE—ZIZERLA

BAEAIZBRBARTH IR EELIRFTMR
W, TERBERIFHITEBERRNOA,
BEIBIMEIR, XMHEAMEESH “EEk
B, XMEBER IFEIFZR,

RERGAHHIGZ T AR/ NEmE &R
RiE&EENH, BINMEIELRARMIRST
MIEE, BRGEREEREFATS50%,
EEREILERE, RERSE—HZMHFL0
¥, AEHNBIEITH PSSR ETENY
WEL TR,

2.5 “BIDA—{K{L” #1:4HLEEI/NHBIM+
s Agz

2.5.1 BIM+ _#EB=iA
BYBEMEN_HBRITEEE, BWEE
BRI, FERiXFNSE (58 HIER AT W @B i
EEN T HRER, EEARTIEYFERH
TEREEMIM BN,

2.5.2 BIM+RFID¥IRLEBER RS

RARBEM BT LWRFIDIRHBERR S, 7
MHERNRE, MEEH, MEFRRNER
M ERITRRBEER, RNTSQA8YE
B RAETIMEEN

2.5.3 BIM+EFIREFA
KL HNBEEERRERA, THTBIM
FRZAEHTIE, BIEXRIES=ZEN
&, EBIMIEIT. HEREFIY. BARKESTRE
hRE TEEMER.

2.5.4 BIM+VREPIISEFA

SR FIVREE DI STEORME (TS, TR
MHREFSEMNEREASHE, REER
LB BBk R AN

2.5.5 ETFXERTSHHFNEZARBIM+360%
LEZSWN

GEEMTYER, REITFENLRR, BF
360N B AL ELL, EERE
EHRHEERIEE, BRERTH TR
WAL L,

2.5.6 BIM+3DE¢ iR
WILIDAN MBI AR, LRI EE SLAR SRR An
BIMBRHMWRSRE, #TRRAREIE,
EELEEREE, FTREAFRCREESIX
99.7%.



i T#&1& Construction

2.6 HEEMHFINE
AMEEENBARGARERASENRIT
R, iEFAAutodesk AutoCADFITIR
BITERKYIE L IE,; BlAutodesk Revit 2014
BATHER LT WBIMEREE, SEWikE
HlE, BIMRMLAEZLE: FHAutodesk
Navisworks 20143 {TBIM&LIER N K& S L &
ERL, BIMERRELEE.

3 BIMR A

31 EIESE

BT N S IR S HAR R, RIBTRIZMH
B9 AL AR &, RS
TLIZBKRBAEL - REHNEY, FRHRE
YA R SR R A B IR EE.

B3 ZREREE

3.2 BIME Hid#2
(1) BIMEBEEIR K, EEVE—ERBNKH

B4 BELRGAMERNUER

ERZE, RERTRESNEK, WERER
R FIAERIT LRI, AR TR UMSE,
B E IR FIE B FARMBMIH RGN, BT
BIMRULIZIT R ELUHE, ELXEEHE
RUBERINE 4FTR,

(2) BELSHHE, MHE SR, REVEANEE
SEMBBER, EERME NI AEHSH.
B, RERFMFSME, SEEEMR. EHE
BRE, YMNUENNESEELHITEERN
DERTGIRRASE, EFBIMERNEE
B, AR, KR, BBF, BE, X
AT ESRIT, PRERREARE
BrTAmb EERR ST,

KRBTOAMOEER: BEHRKROEE,
BE, RREDESF; IBANEAHER
S REBTHIZR. BRAUML. RERFMH
ERFER,

E5 Mt EHRREST

(3) HEMHEMI., MI¥E., £EEIERS
RMER, RBEELGRY. ZEVE. X
BIIREEN, HEEMMABIMBERMITHEIL
SHEBE. SEWMEEA. MEIERL RS
BRAMIFRNEFHSH. AIMEFAIE
TRl T B 48311355,

98

HEN\EBE—ZRARLA

Elo bl TEL

(4) I MFmMI, RESHEENBIMERS
HRAERMEIMIE, EFS T #TRKkk
BiEEmI, B, HBEAENEERMSEI REA
ARARIGTE TAHTREIZE, HRE
ERFIRERE.

E7 I fmsmT

(5) ¥R LB E, FABIMER, #HITHHIH
RS ERREBENS T, ZHOFBEHENS
8, RARERFHEmBEER,

B8 ieZizhtail

6 T #i% Construction

E10 BB RE R ESEERE

99

REN\RE—ZRERLA

(6) HHE., MR ER, FIABIMEAR
BATRMSN, SEMENH E R REIT
Fr, Fé4ml (BIM+ IR FNSHLEHA
BIEMHERY , NAFRETARIT =45
RZE,

4 RFRAYR

ERTEERA ‘REEE. BUHEF HE
&, “BIDA—&{L” I E£EXABIMEAR
FSREVNERLIET, BLMk, A8
K, I s, Dipkic, REETHR, %
5. BMREF. AAREES R, EFBIM+
EREKBRNEEVNENBELILIE, HIEXSH
THBRIRENEHEIMNBIML, WE k., ¥R
k. &k, ZFERE/NR ‘e~ LR
SRR —25, BEEYEZETLIRE
—ig “‘@El” TZEH,



# T#i% Construction

NE B
PEZRE-BRIEARIELA
TR B #tik

E, #IEEIR

R &R

Autodesk® Revit® Architecture
Autodesk® Revit® Structure
Autodesk® Revit® MEP
Autodesk® Navisworks®
Autodesk® 3ds Max®

BIMBUIR BEALE, WERI
REHRHLEETEARN, N
FBIME AN, AIEXKREIRS
BRIENERKEE, 2
BRIUAFHTNET, 25
BE, Rt BIAHEEANT
RHNRENXE, RBARNZE
RERMEEAKE, WFIRE,
BTV ERANENTEMN
ERBE NP ZEEKE, 12
BRE, BEIH, BERE
X TR, SEZEE
NIk, BRI, RED
‘5. R, OB, BT SEM
BITEE, @ERITRE R
TREMRRF; ¥TEL, X
BEIWkEEMZEREL. 7
hiELH R, RFELREINBEX
DBEMALER, BE5IER
B, BERAMEZENE,; X
Tz, BHITIREATEE
N2 EEKE,

— MKz
BRI B2
hE=RE-RRIRERFEAD
TSN

HEZRE-ZRIBARIEILH

Nz glFst

E T B 1A

Bl AREEMh 7R EKR

PFE=RE—BEIEFRIELH
FE=RE—FEIEERTELAFMUTE
HR=ZR—AR)RET1952F, KN65FM%
B, EMKIEAERSS0ZT. Bl AR
35012 THIE A AR T o 37 ks
fEHFRS00B PV FAERRIAQATETZR
SBATHL RN, ARAFERIRE. ™
BARIREELSREBFRAR,. BRTW
(BRI BITRRER. WEITLEITER
BERFR, WHRIS5700R A,

YAT, RMEFHAFES, BRI
TE, ZR—RAARE “BEAR. REE
B OMEARI®, RREAEMIRERE MR
RENEE, BEMIREL S EARAFERT
TEIE TS E, BARKr=LER, RET—
AMERMBHTERLE, 84F: UDES
., HEAGE. MNEESBARKIQE
I, WRINEZEISE, HIXNERE

100

BIM LY

A SHERRERMHHETEE, AT MEEISK
LIBIT, BTHADHEKTEARKIKST
2, REEENSEALN, BNEQRE, T
HE, ik, BE. KEFEMRBIR, T
WIS HMMRR S, H AR REFNLR
LY

RALFSIRFERSEEMERNRLIER
(221@) , RFzERERIEL,. 2EH
P#RELIAN, *ERBRGEHAHET &
W, 2ERBERLHES). 2EFEERER
R, =EXHRMERSRERS.

HE=ZF—ARRFEERIRSAFETA
ARH “EFHAET . EEEERIRE.
BHONIIERE, VIRRRIRE, B~FRS
BB, BMRERRSREUARNE I SH
TFMEEESL N, ~ARF “EEQE. &
ARESe, REWE" KR, EEVER,

6 T #i% Construction

B2 &ty 17 ABE

RORER. & FRS LARET S, BXREH,
RNEEEHERLASE, HAERREEHER
(BIM) | ZBIMRERN. T H#EF, B
WIE LA RS EBT TRANRRMEE,

B, —ARRKSEBIMIRERSE, TER
SHERBIMIFRAEII, T2, RS
S5EWBIMER, %REAI0RT., TR N
FABIMEBARKER, BAREEIXBIME AR
REBIFNZ A,

—. LR
BT GAET RN T RS FETERSIKE
SHEEMEEEZXAO, BibHERILH, K
IRE2XFEH, ItELEH, MmEAFE, BEA
BEE., Hrf, TEBREXAKAIAIEEHR
B EHEUER,

ATRABEEDLAE, SHREAIELRS
SiiEgE; REREMRY101797 m?, A
WTENE, BRERA7686m2; HEE
BL6R, BRERA41IIM?, REEY
203.95m,

B3 Bt IHAETIE BN, BRE

B IHAREINE SRIR2017F E/\E “BIHF
0 BRESELBIM)NARE REIERE
REN-TEBIMN AR, 2017FEE=jEHE
HBIMAE_SE 20174 E=@EREINEE
BIMAZEMER (lETH) .

Z. BIMM A{KFR
ATREFXABIMBAROEEREN, ROGFA
Autodesk RevitfBRF#EE &L I BIMIERI ]
B, R ISEFBIMEEAZGRT, HE
BAUER CBR-0-2-07 T, 28l
LIS NENRITMBERE S L&
WERI I E L MBIME THRENR L, ZEEE
TAEESCREE, BESTRMABERE
ESWMAm L,

BYUEREAP O IEBIMBEIMER,
EIREMBENEABIMEAR, EHRERET L,
#MEVWHBIMREREFEEME, WELSH
BFITBIMBRBER, BEA4MBELTL, ERN
T, BEETULETLHEHNER, EF
Autodesk RevitflAutodesk Navisworksgy L
REIWHE, WERESHt. RER2KA.
CHEERSE,
I EB IMSZHE B4R

4A3EBIMEIIA

HBELR SR

BIARE

1 e e H-
IR S B =
¥ S 5E 3
=8

@
=
®
=
®
=

]
B
&
"
3
il

RS
MRS S B

WTIRBIRZ A

E4 B IHAEEBIMKN AR E

=. BIM¥ARERH
(—) EREERE:

BiEitAutodesk RevitiR @I & T4

ARG RE, REEREIBIMERZIT RIER

101

HEZRE-ZRIEARIIAH

HZM R, BEBIMERASLFIERITELRD
A, FXRITEREAETEE, ERKRA
WITRNBITRARZEERK; ReEIER
FRRE, RATME, ReXBAMNDERE
11, RIEFE LB AOIRAY TR .

BIMEZRESIE A R E AR5 &

—

SEILR

E5 B HAET HBIMERARIBXIZR

(Z) it FESAHRIR L EE:

MEMARATX, HINFERNERSHN A
MR B S B TiHhREEE, BidAutodesk
Revitik K #ECADRRIZE=HIBEE, #H1T
2HMNAFEAENL, FIFAutodesk Revit
R ATk B R 2R S R [ BE TP B 3 st S5 1,
BT Autodesk NavisworksEHL 2R BIKIIE
EEERSREBAEAFR, FEHETHEIFE
HEMEIR@AESR,

Elo Bt/ HAEINE FEMHE

L
1

E7 trf i EE

(2) BERREXHIFR:
ARSREATRBRZSIF BT, RARK
A5 — AR (L E B T 2B P RR R SCAFRA



i T#&1& Construction

FE, MHELERED XTI,
FIFAutodesk NavisworkssE= A8 SR
BERGAE, RIUERTEBERENZT I
REMIEBR

E10 FrAE KR 37

(M) BELiRHE:
ENBREBELEEREKIRITF, HAutodesk
Revit@ A IR BLEE, £Autodesk
Navisworks F X415 H K BUAL I8 & M B4
HITHAELEEN, EVNENIFFENS
I,

BN E ST UHTHELESFHAR
ERE, REVEZTLEDAN;, BY

Bl ERXTR. ERIBERL

Autodesk Navisworks® = A& FEES EH
BAEM, REKXIINIFEE. TEFHA
TV hERR I BiR,

HUYARRERMENAMERZTX AL,
AEBIMREL BT =451, B AhRIA
AT R, KB BE R B RIARE

TR T
oo

ol e =

]

1 i
LR ey

E12 SR

FXROEREREERRML RS ZE DR
&, NEDSRTEESERRHEESS, X
WesEH.

E13 &=

(E) ENFEIHZEEBIMEA:
EZEALIMIEEH, FIFAutodesk Revitif X
fF. BEMXRE, HE. HhEEEE s s

HEZRE-ZRIBARIEILH

MR#HITEE, BRIBRRINES, ARz
BATRE,

X ER A B EIREER BAEERRRE
BIMFREARE, FIABmHITEE. HiH
AESIERL, BB REIERK, X
M TIIAHEITIRE

HESWFHITHEBDBRAER, BEMBT
EFRRITRT, KHRITATRK, FLERE
REENEW.

16 R, DA R

(77) §t3fHb T ZE EBIMEL A :

AMBMT=EY M TERE, BidAutodesk
RevitXIf Bith T ZEFERIEE. WEM LEESS
FRIR, KTXBEBEREEMHL S SHITIHEE
PEIE, XREHAERTHELHTINE
PER, WIEEHER L EI PR B H
BERRIBERLITRI SR,

RACRRERRERE

B4 thE, SEE. KEHS

102

E18 E=HRiR

M L #i& Construction

E19 FEfkls

ER20 ITEHER E21 BEmEARif
FIFIBIM A T % BE AT IS S A8 0L, T Mt
BHTEIRT, RBEEGL, BIBIAE
BEMEARR ISR CEANAES ERE
£, HIRUELER, BSRNHIBGRLN
HhE.

[ ] i | [ |

(£) ETFRERARBIMEA:

AIEANBEEDLAE, HEH46E, Hbtr
EREMNL2m, 15F, 3IFABERES N
4.5m, ZOBENBERTEURIKR, SNEEH
BEMTELAER, EXRSEEATE IR
BT, AERIEILY, BERE, TARE,
AEBREEEERENEN, REZOEMER
FRASERER, SNESWRAERRER

E22 B AHBEREEER

E23 o B O SRR m E

4~A5F
(B
420 1580 4.2 15F. 63200
31F)
E24 $BIR N FIER

BABREBRGSRNIRE, BIERAAZELT
HEEMIER, EEMERERTHERSNL
RRIT, BLEIE. R, R A EEE
LSREEZHEED, B RREIRHAIREN
HMIR, BEERH=ZHIEELRS N
TR, B = HEEEN S S PHHITRER
DEEMERRARTH.

T e 7—w

E25 PR RIER S BRIt

(e |

T+ 14

e
e~k

26 fRERA (LI

(\) BLSAFT L E R :

MIHEBR A ALK IR T RRIT F A% &) 205
®’&, ERENKFBIMEL S FHNE T K48t
T, HENGILMICREE, HERER
REFTABRBHME, ANGREBEERR
HAEF,

103

HEZRE-ZRIEARIIAH

RE SPIASLAEN L | U RUE S H RN T R ESAME

E27 A SH7 AT KL

BN N ASHRSIBARS, EFRLERER
HHEBESZMMEXERRE, FIABIMKEIE
M E MG ERFMBOEHTHIERT, #
NiZRBERRERS . IMEUEITRESRE
WiHE AR = BT IR RRNE ML,

E28 RS SHIR AR S

M. %5iE
BIMBARMNAEAMBNAEF R EETEHR
RETEZNRRERESXE. FHEBIMEY
HHEXSEE FARBLOAT, AT BmMBRE G
HIPERRIRETT RO AT [, EFEHK
AEMBERTE; MABIMBRRAINEISHE
B EMRBAEIERE, RAEIMENEE
58K, SHNTEREAREHEE.

FAK BIMAI R AR IR 7T R R F RERA
mENEReE s ARNTRER, MREMN
A FREMRZ 2 RENRITHERERNNE.



T #i% Construction

AR

i & i R 2 2 IR AR IR B BR 22 A
I5 B bk

HE, IHEHILIRA

Rz FRER

Autodesk® Revit® Architecture
Autodesk® Revit® Structure
Autodesk® Revit® MEP
Autodesk® Navisworks®

BIMFEARIZA R ZBIMER A
5, CREAEAELMERRITR
MNEBANTRETL, FIXINE
TR EBIMBE AR AZ
TRERTEARI SR K. TREBE T
BNIMEEEF, HERBE=
FPEEEEREETE., 22X
AEL. RAERE, #HEER
M AEBEPER|SLL, BIM
EMMER, SRR+
EIEhE, Esedfim. BRE
28, BEERA.

EREFE, BIMEOIRER
HEREBIMIENEERT,
NEEEFRRGHEE, BE
EERHFNINGENE, EEEE
Hmt %8 1FARS; Autodesk
Revitkftmime ., &Ett,
REMPOEREZSIZ AR
%, i@iTAutodesk Revit& 7l
MGHiTe T WERERE, &
T E S TEE, FRAIES
H—LEWIFLHITEES
&, RERBEEEUERG—
hE S,
— R

ATA
MR 4 O BIM R A AT

-

Bl BILBX U ZARBEESREL

T G2 9 W 22 A B AR I A PR 22 B
SR F1993%F, BIREREHRM, &
B +ZEMER, BRTUEB=ERE
., BFHSS5MATR HARLL L E
B, SAREEANMERFATIOORR, 2
FIRT170003 A, ZZE, FMR. REHA
HERERM U MK,

SR T B S B2 2 B 2807 B
g8, BEZULFERATERTERE—Z,
SEMEADRKRBETEROST (RHBAFN
m) , EEME320, 2FERERW
50038, HERS W HIW50038E . ENRE
EHAEF80E,. HEIERITEI605E, T
EAPESEH LT AFIGRNPERI AR
BiEE, EE=FHEERTHASTRETIA
X EHAT503E, EHZEWHITAHR/NRLE
A F5058 EEERA.

SEERHTRGEL, VEEREEERE
2N, REERRM. BiE. S0, R
B, RES2FVHRUTEIRSED, &
WERHE —XMEEE, 2HURS "W
BR% . SEARMHBE6000 % AMIKRIHIHEBA
(HH1500% B4MERIEIT) , TRFAH

104

TN EiE M2 R IR AR QA

IBAS IS XA ZRAIE

HBAZR—REIBEEZRRITHNAE, S5
RERERLA. ARABTENIERRIZES
Ty (BE) | ERARKSE. BRKE
P, BREMIE. JLRAPEC ERERAIEE,
MMG0ERERY, LBFL, BRERF
O, MRAEUHBRME. THBRURESFT
T2, FRANZE, HRWM, FXE. MR, 7
F. BREN. EHE. BESE—RIER
BIEEEEFANRITEIRSE.

3"+ FMELR, EEBRETHCHE
Wxxfe, BEUERARLO, UEFENK,
KHEFREES, #IFSAHRMIT. &5F
S"HMMEN, AEFPRERE. MR, BEN
NHZEMREHE,

I B #ER

BB ZAX L EBERBEEMN T IHETH
EE, BN HEIR22767.77m2 B EIR .
105209.12m?, BREABE: 23.8m, RIIHE
ARG DN 248 HE, TE, B, B
Br, B35, &, WK, NEWIRE. IEE
EIngE. XkHL., BET. BREHR. #T
—Z, #HEOE (NBEEESERRE. BEA
B) ; MZER: ~E,

6 T #i% Construction

BIML; FH{E,
BiERERiS T

HftH T2

TEZntreditigit W HAURERE

FHEIEINT

SLEERHEGT

i
=4I
BRSO

BERER (VRE)

ITI=E33 )

RIEX

SR THRRISET

SR
Sigm

j
- St UEGET e S ey gm | PHIREOHEEN Y
.
:

BIMESES
SRS EIREY
AVBIZSIHER
E2 SE4FBIM R FIHE R
ZHIBIMKN A8

AMERRMIBF RTEMNRITBIXEN RAEEARE, EZARPITEESHTNMK

FIBIM, MATEIEN-BFRI-HERMNEE %, STHRSKE
MBIMEBEARBEES, REBNE, ¢ S ——
WiSEmaEEE. MBEMEE, BNEUEIN . ‘ ’
FIAURRSI, BIMIER IS EEM 5 %A
R TROR RS

AMEHTHEARE, GRET; WEERKX
MERTZ., TRUTHEEN, RITLH
B, OROB, ZME=41H, MEIHG
NENKNEBREBEUER (BNKIE) H
HEumE TR, BYSRERES. IZHhHtS
ZHMFE, BiRit, L. RBEEFIRTHRER
ZHEEND—ALHNZEFRR, AARITER
R, WEEMIFZAR, BIMEAR, VREAR, =4

= ‘fi%

> AR

BRAR,

&6 SEEAutodesk Navisworksi T3t A BIMAEHY

: ] TEAT SR
— AR
A
AR
| SAEEER R
| T R R

B4 ikt Autodesk Revit45#IBIMARE R

&7 BIMIER B

105

AN e Z IR ARA R

pull]

e 5 Ly 8 A
B8 SAETIRE
BER LA NS 2 0k
FAAM: ARBELEFESR 1
EAE1  #ARERSEZFEEZK) 1
[REETRES S #% 2.
BATEESK) 2
LEEEH AFEAR 3
A3 EARRBERBFEES LD
FAAH: ARKESLAFEFR 4.
FE 4 EERRMSEATEES K]
AEEH: AEKESREFEAE 5.
P4 BAXEHRLRBEHIES LN

TE R R E R

B9 &l

FIABIME AN T E 2T WHT= 481, X
Z2E Uz ENRERITE—HE, ANGEE=
HREER, XREVGERHESEER L=
HERERILE ST, RETRE, IESRAMET, 12
B LA, RETLIME T HR,

E10 4B aERAR



i T#&1& Construction

BAT=4RH, FRASHGLENE. BT
AGENE—HEZ TR HEINGLES
1, ZXERSIWHNKE. KRA=FRL3
HRR, WiETHHHTEEREIE, M
BRI R BERRIUE TR ST EE,
B e 3R R R T B AR S T E
B, ZxEsE TR,

Bl ERSRaE BN

FERTMB AT EX R BEEMR LIRS,
AFHREFHARITEE. YEBETEHBIME
B#ITRAER, BEVRIREXMNENTF
2.

> PEEE

1  LEFEERA

|| TREEFRS R
A

BIMz=F &

i it T 3 P 42

— I e

—  YREREREE

OFEE

EEF SR OIFERREMTUNER, &
HARAREEZFLANERHITRERBESH
BIMEAXE, BERAFASHSERNERL
BAETMEANETFBIMEARNTEEEES,
EEERER. WAW., FIHRSEZH=RK
AE, TRENESFEBIM=HFR ML, A
B, H\ERERB B E E 2@ ER
TRALE, BHRENTELHETRE, RitE
ML EEKE, FARHHENA GRS
A, #HE. RE. R&£SEEEEHTHRE
ML R BESRAR A KR EE,

BRI FASAERA, #HE. U8, 2, &
EBEFJIARMBER EBLUARTRUN—ES
B, EMRETE, HEXNRER. IMiFH
B CEET . EEEENEIN, MEkES
HITT B 1R HBIMA SRR ARME.

> EFETE
NIRRT MRS T R
[ ESEXE
SN i gty N e s

FRH T CPSSERTERER T APEIEIZ ISR

KIRBIMEEHY

EEAL—E |

E12 ZFEEEIR

B3 HFE e T SRR

106

7N SR AR IR AR AR A A

SREBNMH TR, BEBFHBIRL,
ERBRENR T XM RTE, BRI
HNELFERIREER TR, LHUTH
TiR#Fh. FHRE2HNERERARBT
BEMBREN,

> MIAMET

1 BB E4ERH

— EIE2L A

bRZ7) T 22 3 A

— TR

—  LEZHTR

B4 =#ER RERARRIE T RE

SERERETIRENKERATERYERNT
kL, TEZETREMHHGE, &
T T TERNRASR T 8T A=450
R TR TR,

TERURTEN, BRIRITERBESSE,
SETRGEAFE-ENRE, WARIEE
B, TERTREESEN, HE, HEFL IR

Ell6 Hr ik

M L #i& Construction

s MR, R, R FREHER, ARRE
HSHRBEER,

MEMBY 2IEGATRR, B, SEHCAD
F= RPN R LIRS T RFN B
it (BHRI0.5mmE) . EEELRS
5RNEE—8, NEHNEALELITSF
k=208

(g
1. B TEREBIRIEA LR E LR,
AT E T IIHHEIR;

2, BFAmITHERBES, HEREHET;
3. B ITEIEASEHZERENEE
ZEECADEREE, BHFRMEARIEX, T8
SR BT RIRS B E N E M B ER,

by BFHTRBRANET THRESERT
x, ADENERREZAEEEN,

17 e TR AR

BIMIE R RN ZHE TIMHLFRIEN, BIMIR
BEERHMELHE I IENSEXLER, &
EMYTEREE, BFEERENTIFEIHR
£ TFTIERY E3EIE, BIM{BAIRIES B2
ST iR,

B 45 & projec tER 14 4s Y M BX 89 i T ¥t E it
X, ATLENAEBIMIER 5% THEE I &%
Bk, BEiEMEMNENEEEETRE,
BREW, BIXNENEZESENDT, &
EREAREIHE, EFNEFREHNELT
5%/,

: 165 bk =41 n Sk
E18 TZZHIIK

MBZEBRESR, BRIZMHHFMEROX
F, RMFABIM=#RIMLINY, EEKET
HEHTHRIZR, EREITHRRLAT,
FMABIMZARITIZZH K, ENERIH
RIEATIR, MORKTTR.

> BIME 434

1. Autodesk Reviti B &R KBS
RENSEELIERE, SNERNEBMSHAR
EBERSFMNERE, BEMEmERENTE
BETRER,

2. EHEHEERIREESIT ERevitE BT
.

3. Autodesk NavisworksfI3EREE H1RR, Xt
BB ERRRLE, FRTUHITIE
Bt RAHERN, WEEX B RERE, B
EETHREIAMEMERERHTL.

> BIMM B 45

e #r

— RIS

E19 BIMMMES 1T

107

TN e M EZ IR N BIR L F

1L ZimthE: B BABEANEEENZE

2. VREIR: BIHIXERXIEHITVREIE, B
FERI TR, WITEBRERED

3. ZLWRAREL BARMA. BRT KB
BZLUMmiEsEE, PE1H, ReETURX
B E, BYRTHIEAERY. 2T UERE
R, ERTHERBAEIRE, LEISESR

FRE,

b ZHBPRAZRERZAKRE: REWFHD
WK, ERERENK.

5. ERERMBFUATE, ZEFEAR: FAK
FAHE THRAR+ = 4R+ =42 I RBEE RS
P EHEGHRENN TR MR EMNE, &
TUERTEASE I R R BT T 2, HRSR
KETERFETHL, TH4%EL/3. BaWiE
SHBHEMRATMEEL HIEMNI, &
TEHEERE0.1mmEH],

6. EMMBFI R (RENTH) « BESW
HHER, RAHTHE, HFERREXUE
HENELIENTRE. BIMBEARERH MK
KRIRT, WpELEBARKRER, MM T
THFEERREMIGEERE S,

HZiE
BBIMBAREREMRITELIHANA, LUK
R, IERFBRIT R LI ARSI
1B, BEIRIEXY & MR ITRIT AN, HAS
e TER, KARD T RBIRIATRIEFE
HEHIR, XUTIEEEESRITAENRES
H—, BIMBERZRSEYEN, =itHE. Bl
BB, VRESHFAERER, HIEERE
KM ARFIME.,

WERHELILImES, EIEREEREF,
WA EMNIEBIMBE ARSI 1 T LprMESS
4, BRABRIEEICVHZOZEF
—, REUIXWAESE ‘I EBIMEERESR
+ BIMIZ AR A AKX TRREE “f
B, 8% MEM. BIMRKMELZEEUE
BIMN T ZHIRAZME L NETFHIENGER
RN EENIRF, ILBIMBESLZELEEX
HinE, BEERARSRLESK, Tk
SEMRZORIR,



i T#&1& Construction

L
HEEAENIREAERAH
T

HE, EX

NSRS

Autodesk® Revit® Architecture
Autodesk® Revit® Structure
Autodesk® Revit® MEP
Autodesk® Navisworks®
Autodesk® CAD®
Autodesk® 3ds max®
Autodesk® BIM 360™ GLUE®

BIMB AN HZRZLHFEANEH
RAZEEER, EBEARA
FEMNIRIT. BEREIESEN
BT, AEXEINBEE
B, B LEAARGRMEBELTN
mMMﬁkﬁ%+ﬁmE i
ﬂﬁ &ﬁ Emﬁ i%i
ZHIE BEERRS 5BIM
rm {12 BIME AN B
mAR, BESNMAIKEBIM
Eﬂ%mlmmi% bE &
BIME AR, MELEEA
RPN E R, BIMEAW AR
THESBIMNHE, Exitis
5¥ARZE. BARM%L. BIM
FAREEEUTFEARNBE,
BRARRELXIZEBIMEARNE
HNE, BIMBARNA¥ERS
HEEEREEOtYERLE.,
— s
EEEAPLELE
FEERFE/N\TRERERAE

[K

(@ S
0o \\y
—_ /N
= Hi
L]

|

o
N

st

JTAN

B ERRBLT HIMERRE

FEEAL/N\IEREBRLF
PFEEASL/N\IRERRERAAZHTFRS005E B
VAHEERABRGERARMNEEFAS, B
T LEET, REREESMANTERRE
HIBELRARBHREREL, FELEW
SOERERAE, EfigE. Tk, &
BAEMIRRITE, TR0 M, &
EXBERNBRK=A. R=A. TEXDE
B, HE. k. AEEXE, BHMEEXE
FEEIEM. PR, BT, ?Fﬁ]l%iﬂ plig:d
REBEFHIRTIRREK, REXHNUE
.WHﬂwLﬁiﬂmﬂ,E'WTaﬂ%ﬁ
MK MENERENZ—,

—. BIMRK F#tR

1. IR E &9
BERRBELGTE M TFERZ ORI
IiZERmEza IR, SERNER
1127 m, BiRERENEM63m w, HittmEmR
912/ m, &EIEIILL5K, FHIBHELEE
BMUAR SR, Biuh, BEEk, ARIEY
K, Bt T3E, BEE, TINE# £74

108

HEZENE/NTLRREERAR

BIREZ

B, BMEE350K; T1. T2. T3SEH40—
LIRS, BEL250K, ERERBREER
F—a%. PEAENFHR, BIREAUAE
RYEEAEXBLERAT, BITE TSN
NESHEEHE, BENAF., FRERRNE
SR, ERTRIER, TREARBEMNAPE
BHE/NTIRRBERAF.

2 « BIMALRZEH R AT 4
JEBIMARZEMBINT, JEBIMIIEHHR
TEBIMBEIMMARK A, SE8BIMIfELa

RO BEEBIMIESLHE, BIMBIGEM AR
A EBIMBARAISCEL,

M L #i& Construction FEEASE/N\LERERAF

| moosiil ——— (R il

L HBIM
LiEsasiEA

+ 1 1 _V +
BIM BIM BIM A
TR || ST Bl LA | Mt | | Eanasw | BESa
i BIMEIRA BIMEIRA BIMEIBL |

._
HEESE

A LR P L 1

E3 ERREL HTBHRARY

—. BIMM AIER 3. BItEE—ERRZ
1. BIM#ERRR BEBIMBITREKKZ, ZMHFMRT6100%
BMEH SR ATNE F AAutodesk RevitfIE T 4#., & LEKEH,

3. BIME A EHERE

T e
- Y. MR, A, FEEBIMAEE, e —— T —
% ° = WK EHRESIR, TRER0T , FERSHISHGT I , VAERION
—EE—_:_ W B0 KRR , W KRR , ST, ARSI,
Wty ABAS2ORMI , 770K , SRS, MR,
A B
L

'
a
e
2
E:
H

B4 BIMN FEE AR E E6 BIMIER ER

E8 EaRAx

4. BIMIfEtRE. HIE 2. RITEEIEEAR T RSN
ME®ETBIMIERERIIFirE, B8, K BIMER S N EEM 3 AT IR X8 5 ST
28, 58, BIMEREBIMIBESEE—K, ARTEBLOAT, THEZ OB MIMNBIEIRTRE
B8, SEBIMIGEETE— =7, HREBMNRENM.

IRHBIMTERIEE. TR

b BT EE—HRRRT
FIRBIMMETHIA AR, Sl LBai,
REERIHE.

E7 ERARTEMUST

BS WA T, Tk 9 A RLBIMBEHSR

109



i T#&1& Construction

1M ﬂﬁﬁlﬂ%

o8 o =)
TR 2% 2 02
Dem 2%
aTEsRE u
D38 30
E £}
® e
£ 2 1 02
s
DeAmADLE 30 2 02
e

s

E11 YRR ES T

5. it EE—TBETUE
HESRRIT TR E, STBIMIEE ks,
RHTRE, SEERNERRE, 5&iFH
T ESTEZY, FRERITE, #&%EA
FHRFHET,

E12 TRE Tt

6. WITEBE—INEHIRNK

FIFRRES ﬁﬁﬂuﬁ%#Lﬁ%%m§¢w
AR, T EFBIMBHTHEMT, WiH
W T 1EIRF),

E13 REEMRIRIT

7\ﬁﬁﬁﬂ—%ﬁﬁ,ﬁk
FFABIM#E

THEETRRL

E14 BT ORI

8. RITEE =N EERIEMRS EEMUS T
MR EERITERRED T, BRI
FHRZE YRR 77 SR ANIERE .

E15 =AMREKER T REIS T

9. HAEE ALK
BIMEIA St TR WS, FERIRAEE
AR, &*@ RS,

E16 AR

10. RAEE—TEEE
FABIMRAERRITRE, WREEREMN
BRAIARSHL,

TR R B . AR, sRATESERERHRGY. BEDRIAINS TAK

110

HEZENE/NTLRREERAR

B REEE

11, FEAREE—HBIERPFAR
FMAZERBRREEERZEE, £8=
HEAER, HELRPIRERFG R,

B8 HERIPTT R

12. FREB—BRNBESHEREIIES
ATEMA TR LML, ST, BABREEME
MEIEEIEEA, EEIAHABIMBTEL
Efff%?u%ﬁ, ﬁﬁﬁﬁﬁlﬂlﬁﬂ 1.

EHTREH. SE | RIS, RERE. 5. X

E19 BRERSIATE T

13. BAEE—EHEREHEIEH
HTREET2 3R ELTHET2ERZE, T2
EEBOETRESES, IEERKA, A
BIMBTEERMHHE I HREL, MZE., &
B, #ESHEHBFZTEARNATTE, Rk
A HE T RIIRFI BT,

-
E20 BEmiEh TR

M L #i& Construction

"Llllllt‘

E21 RIS TR

14 BRAREE—MEAiETIRF
ATEIRIEHE, SBHEHTIEREIE
iR, Tl BEERENERERKIETERL, HRW
HARMER G FELEE, WHMEESS0KN 35
F, FABIMBERMBATMIRIT T REZRY
%z, H%T%Tf)uiﬁﬁﬁl I FF =

22 SRR TS

15. HAREE - LT ZEPCHR RN A
AMBEERE TIREAER TI7MEL T ZE =4
MR, NBEETERSSR LEZ, AWMFET
EEARMREAREHT ZHTMLEIR
RZE; HEELZIBRB=H#THLETITLE
MRER, ETAFBRITIZHENS@HE
IR,

HERHE/NLRRFERAR

M. AR NERNIRT, %leéﬂ
_q FLL
ot @/J
(s eI
Mlhhh& A
'ﬁﬂ$EMﬂ
b‘— £ @’{ A — BEPAREREN

25 IR ARER

17. REREEE—IIHZRHKIES EER
EMBEET#HZVE, BEBIMHETMIAZM
WG RUEIHTIEL, UHEAENES:L
HE RRNES,

E26 THEW; IETT IR

18. REREEE BIMZIINHA

iz T EE A REBAutodesk BIM 360%
B, #TOaEIES. RERREES.

27 BIMB IR

19. FERLEE—TNNE. BEKRENE
: 2 p:il

gmye Y .iiw NGRBEEAREFN LIEREBERRS
o4 16T TEEBIAN BETIIASTIS R, R ECRSHIENIER,
ERAT S B S AT E 574G STNSTaE
1B, SNSRI R AT B BIM
BRI, MFR THAEERA, HEHY
WIEHIRBER,

16« FAEE—HIRAEH
FIFBIMEBET 3 X SR BT AR IR KL 5 45
M, AL ERR, ERY RAES

111



& L#i% Construction

E28 S EEDEIE

20. RER2EE-ESFREMBERTE
Tl
FAEMAXLEFAEXNERT S MEKEMRILE
TIEBTEN, WERRIT T REBERITAERE
EMRhERTHER N AR,

i

E29 ExTHRIEMIHERT RS

2. RRRSER—ELFVRIAREENR
K3
BIELFVRIAREERRER, WER
B DB EWFRERFNZEHR.
MR

B30 ELTVRIBNEEURER

22. REREEEVRZ LML
EBIMER R, REIXSIG. RS Rk IFH

ITHE, RATAMNFRGRENF, HFATE
BARZEXK,

E31 VRELEHHEL

23. REXEEE VRARE2MEEL
WBIMIEESAVRE M, BTARNBMEA
KRR, ATRBEIARRTESARMN

E32 VRAR N ZTARENL

24. REREEEVREEXNREHERS
KA
BYENAVRERXZEHERAN T AHTR
2¥E, REIAZ2EIR, IXUMELR:
SCHR THER) B AR R BHREE .

112

HEZENE/NTLRREERAR

AHIREESABPR AofIRRE AP

B33 VRIR 22 HE KA

25. HESHRIEE T ELDERET

FHAFAutodesk NavisworksZma| T 4D E#E
B, BEMEREERE., FEHE, ET8E
AT ITE.

B34 TE4DERIET

26. HESHHEERE T ANRIZKE
EHFAEXANBERGER, £HAIERRA
Bit THREN, RS540 G THRT
EExS, RRUERGHIIRE.

ﬁ%ﬁ’

nnnnnnn

B35 T ANBUZKS

27. HESHHEE—TREERIT
S FABIM AR BY 52 BRI B SR B F 75 A 3R B

6 T #&i% Construction

BAE, BTIBMERET G bk
1Yl R

28. MEITE—BIMZEARH
FIAHRRBEIINBHFLMBIMEEEEASE
FRERNTBEFEE, RBIMBERXHRE
EHBAEE, TERNTABIMER | HitE
B. ARKOE. FEMENERS.

37 BIMZFARH

=. BIMRBAEL
1. BIMM A% E. BEAREIHFES
ZIERESTATEHAR: BT 370iE

BT T ¥ ik ‘

PEEENATERETTEZERRE TS

B

K AR W

E38 BIMNFAHR, RRREHA

A 45 AR

TITIZHME. EERERNERSTLEMRL SRR
T, MipEES RIER, HEY KLZEEFR
"I, AIEBAMEE R REFRT, &ER
SME LRI, DX RIEAT R SRR
ST, TNTEFEBEE, BREH
BERED, ERERETHRER., VRAEKEI
LERBERSZ. BIMZEAMERIE,

2+ BIMEZ AR

AIBEXY N FABIM, fRT i TREHAKE
THE, BEET7TE8SERTNHEREE, 887
BIRE. RETEEIH. TATEHA, 2
BTRILERSEERN, BATEERRK.
#HIEBRT, ZMBECENEBNTRE: KE7T
ERTREXH “+HE” I, EXRTHLRE
il “HE” T, FRBESEERIZREHET
eI, 2015F¢ERFNEEERR=%
¥, HEBR, THRMEIEFI38K, EHT3S
EHIRATO0OKRHTN; EMEFNEH832HTA
R,

N R
Lo A AR
A L
e /s fm I e

113

HERHE/NLRRFERAR

g——

TR L AR 015 HER LR RBIR20ISFE

|
REXHA “TE? Tt | s @ it

E39 SREUED

3. MALERYE

TEARBEERTE FREEADBIMBE AR TS,
REREMREFFARET, EXRBERES
FEAREAERE, BIMERNT S, TR
MR AREEATERETERNKE, EX
HERMEBIMIiEH, FEREBIMEZAHA
BAFIBIMR FHEIRA, A BEE b HRBIM B IR
B SRIFRFISEHE o



& L#i% Construction

NE B
hE/\EINEHIIEAR
TR B #tik

HE, JTAEER

NSRS

Autodesk® Advance Steel
Autodesk® Revit®
Autodesk® Navisworks®
Autodesk® Dynamo
Autodesk® 3ds Max®
AutoCAD®

BIM FEARANHEMERNITI
EERAERRERET —INEHHN
. BIM EERFEERIE
HeESHEMIRRREE R
BRITIWHRT EZH TR
M, BNIBPFHEFABIMKREK
BEIAEI, &It FABIMRHTT
®it, LT EBIMRELT
I, WA HEBIMRFHTER
BI£ZIRBIM N FRfE R,
—prE

I%géﬁ
HE/\RREEITREAR

R\ RINEHIREAR

Advance Steel £ 8 2+

LB I HOR IR FF

32\ RINEE TIE N B TIEEMAL

Rl ‘R

B TR R E

FE\BNEHIREAR
FEERFE/NIEREBRAF (FHRPE/N
B) BEREFHAS00mAN “FEBERIE
BAF MERREEREZE4N, BF
EREEFRIRELSRAEE. NENITREL
VEREBEH, ERTL (BRIE) BRRIT
LRR. TBLEVSAREERRES. &
WHE, TlkR¥, REFLMIREITE, TR
205N AN ABERBERNBRK=H. %
=f. FUEMENEE. P, AL, AESKX
I, BHEREREEBEIEMN. P&, FIT,
KR EHh, TEREBLEFIEFRCIIR I
K, BALANEERRBRGEREIET,
EEARARS IMBRKENER DLz —,

FFEI\E'@N%HIE'AEI

CHINA CONSTRUCTION EIGHTH ENGINEERING DIVISION STEEL STRUCTURE ENGINEERING COMPANY

B2 )\ RINGEMIZAH

114

TE/N\RNEMTEARERETHE/\FBH
TAE, WAENEWRITER, WEEFE
(FIERR) NP L, BEFSFLE, B
A, FRI, B, EW, L. HliEF K
MEAXRENENQE, A8 2T ENEHD
= PTEBRRAEREMITIHE, EBTERE
HZMTIHE PEERBKDEERREIK
RAOSEESN, B (REW) . (IR,
GERELY . (PERASBEM) REHE
FHM, LETEHRAEL., AFAEIRTF
EBHER,

HEN\RNEMIEATRFCIH. 6L,
T RN . RN . ke
MW", KEHRE “PERRHDEMNEHD
X7 HEERRHNFEEART | HRRR
IRPEREHER” | “BRIEERE
MENRNR—RFER” | "2ERAFRET
BR” | “LETWRIRVEEEREES
7 . “EBTWEREXREAM” . “LEh
E—HEIRR” FRE,

6 T #&i% Construction

ERXER

B3 MEN TS

EMFIERNZIME “LkER" NERE
iR TEMFENBERBEMRENAXIE
&, EMERERAERTIINEENERERSO
M—ERWHNRL, BT BERT,
BTHEBEFE. ARLFESREZFEN
e, FAEPENERIX KERLE
BE, CREREERSANBXNEER
. IR ETHGABRMGRIEMAT RS
EABEAN, BEEEMTX28AE, XBEKA
FHRE,

FEM TR ST E PRl 5 T2 i 15 % i 47 g B IR e
VIR EAIRE E3E, REHT1
B, #HEE39.80m, FUAERA “WER”
RERE, B%. BERELTHE, HEE
L, BXRET,

T2MIGHEE “U” FHE, AFTENREER
SR, STIATMEAEEL180m, FEHA
ERATE, HREENFER®2ZE, Bt
BEA372m, KABBKAHR320m, FEEE
EAR39m, HEEEEIEEEH294m, &
FEDRE }198m, BHEBEIAL105000m?,
EmiXhm (fh) LB, WESEMR
WERNPR, EMEXNETENEREW,
WEHRERLUREREANE, BEAKEEIER
HHFNED; BREBVREEFRAI—R, &
HWEEREALL, EWITHERFERAS50F,
BN K ERA—L, T ITREFKERI—
%, FUEIREZIE NOE,

AMEMIRITE RIERTENZITHRRE
[Rad, EENRITANEWIRITFHRA
Autodesk RevitfEABIMIBITTE, BIH N
TEERE/NIERERAR,

M HHRIE R T B 3=
BARFIERNGY 2 TR—T2MRm#EK
377m, %355m, RURLH. BEHRZERL
XEENEHN, THHREEENEH, THEHRES
13, BAURNGE, WEF RO BN
WABSER, BARBALIAW, LR
T AE3FT R

BRNEWEGHETLS, TEXRESR, &
REEEMRUEERN, BTFRHBRATER
EXABEFRER, RURITNBEER, £5E,
HEXR, LR OKEBENEY: BESMEI
EAZEBOREZR, FHEMEYE, W82
%, BEMRS, REERRUMBRERSE
EEBEEAMIE, MEHIFERZER
HISOHEH, HEmE AT EGS, SEBEXE/N
EHRELH, ABIRBESBIBEEK,

TENHBAHMIFEESHLERLIERZ
—, MAAEMNALERIINEFFREIRF, )
RILEENTE M RRBEER, TERZAT
IR RS R I T T MM (RIE R A
SMER S EHRAIE MR,

115

R\ RINGEHIRAR

B4 == jE S TR EHE

AIRTEIEHBARTK, HARTER
hith, XEHNOIBRRZEDTARZRIE
R, BERFREREERK, WETRS,
MOBRRZFEBERKRS.

- 375050mm

wwogeysl

E5 RERFEBRKX, WEHRZ

| S

HFATENEMTES, ERLEEN, A
¥ BB E AR 1R R PR 7E X A S A
BIENRE EMGRIE, R EEINEBRNY
HEEUIFCHERIXAEEEEERNAES, M
ERBREETREMAUNAR, 2T %
KB R, ZRRERFHFFERHAdvance
Stee R ITHMAINIZT B RRL, BT
Advance SteelfEREMHEEFRIRE, L
R A B 3R 4R A B 1E BIM ST O AR A T30 Fi
Shi I=E=ER

EUATRAREBHEERRERITHRAT

Advance Steel:

1 bR EERNEN
FOXKBEENEWEHHBERSRZEBRE
MG, MR HERRE, BESEE DI
900mmAFIHMS00mmiKIRE L, EEAE
FNE, NERAER3SIMM, BESEREY
B #E SR @ R 5 R AR IR R f 2T AR )Y
ENESTE#EE, PUORKEENEMEREY
4600t, BEFETHZ BT RBAREE, B0
E6.,

2. ZHEH
AIREHLR36), HhE. tEBXKE
104, RORALED, HORZER A E



e T #&i% Construction

E6 F UK EH M

NS, BPOROXH7EEXN D
RIS HE R uh BB SEEHAAR, BES5IA
118m. 75m, 45m, 39m, ZEHEEH@H
WHEET, SESEE X EMERERTEN,
SIS EE h38m, #HEHE IHETE
o, fiEeEE X ERERERTEN, RAo
X AR EBRY PO XS HE 7 P BT AN, HRHiteE
ZEHEL SRR T EWRBRTRE,
#HEFANEL3800t, WE7,

El7 IS

Advance Steel% Z H fih 5] WL #iF
LRI =

a. QIEEENE, THEEERE
SHFBEENXRAEIE, Advance SteeliZ2T
LA EBERCEENTR, TlLHIE
EFEHSANCADH A ZRAERAERTRE
IR, SELEHRIRN SR, AR, M
FEE=ARBTUNEEERBEER, T4
R ZBERATUEEIFS., MAREE M
R, XERMAEEEME, HKRAdvance
Steel & BEEBIAZIRF,

ZIMEMHHER E XX WHE, TRk
HEIT IR FL S B RS AEFAAS, Advance
SteelIZE T Z MR ANMNE AR, HlaTIE
LHRk, RBERRTA, HEESTWNR,
meBAMEN, RETUERTRANRTS
¥, MEAUNENTEL, TEEINEXRSH,
IREE B RN, THEXERE,

E8-1 BEXMR. TIH|, UCSEIRAIRIENE

NP [®]e]alm] el

E8-2 BEXM., El. UCSEFRMREN

b. 5Dynamo &N A, IEFEIFEERE
HEH =S (8] XU ] 28 AR 2 AE ML I TR B R (L 22
BHEAERNETS, BEERIEEE, X5
EFHLRE, MERRXAAdvance Steelfl
DynamoMB&E &AM AR RRUX T LM, £
dynamof BRIz, AHEREEX
B SEHR250%5 %, RARRES AR
ERHE, BESREEFE YR, BRERE
MmERZ, fEdynamof £ EEIERevit
RESER, REMEA R B R HIZE M
RevitdAS§H, #fEAdvance SteeldF| B H
%, XABEXRIAEPNEEAERERMN
TAEROIZE#, BRIEFEEHFERE, KMk
THRE, TETHE. HEPXENTEN
R 5, AT AR Fh =S B XA fO 4R B 5h R
FHE, HEEHN LRI, KKRE
=7 BETRE.,

il WAl i GileTheld & e

B9 DynamoiE=#% jain ik

116

HEN\RINEHIREAR

MEEHIBIM = 4 SLR R TT
RICRITTHHERNERE, &K
IR ITH M, I
“BTILBNERS” MIERE, R
BITR A, BPTIRITHEIER,
BEERITREMEE, BidE
B, REFENEE (MrHE
B, MENLFEESE) , #H
B, BERN=Z4EthaE. ¥
B % 6 FBIM N B E N fE4%
B TR T HIE A1,
—BEZE

IE\IEUFIE
HE/\RREETRRAH

Eﬁ] R iolal el e ]

10 Advance SteelfliE#

c BEXFRIRWR, EEWERE

Advance Steel EEMEENAUHENEA
MR, HIREXFEXR, REAEHEHNE
B, Advance Steeli2#t T ZFEBIEM,
ERECIEERS, FREBGEREREEIM
AMEEEIR, TRFEERANENW, B
FHHRE TETBIMREEEENEE,

E11 Advance Steel #¢F1EE %S

6 T #i% Construction

HEBIMN HRIEERA, T
RTEERHA. BHEIR,
ZMBRETHR, FHFU
B, BEMFEAZEBIMARK
B&MWERK, Advance Steel
AEAVRE T FH AR, BR
TIHEE¥A,

— BAER
BIMALESE
HE/\RREMTERF

d. AR H E T8k

Advance SteelE& T2HEMWLEEINGE, HE
B, WEH., SHREERY, HRN<E5)
HEINEE, sXEEAER B BIRREH
RERPRTFFFERFSE,

12 Advance Steeltt

e. Advance Steel 5Navisworks##EFH &

EHBELELES, MEMRREAdvance
Stee| BRI KB WHE AT Navisworks
L, BT TEN, HEARKAEAKRE.
FAdvance Steel#EE S ANavisworkshy,
B/ IZEZTE, MHREASEEENS X,
fENavisworkiEFEREAOBRHLE N, THER
BRENNEBEFEERER, ARERE, It
5N, Advance Steel#EHEH AT S AAutodesk

3d MaxH I ME TS AREREL, $3ET
EMRMTHXELLZMENER, #HEhm
B#{TEEMEMMZETIE,

E13 Advance Steel 5Navisworks##EEiE

f. EAPIREEAREN. REH
RYPRUCTRMERE B P2 tE elE
TR, BNS— P BEEE— AP EAN, £
IEHEMAAER, X—REMSTERNRE
M=z2WHE, BT MHAEETR—D
BANRHHERIAR, TE T EAREINRZ
HIRSE), 1]RETRE,

E14 B FAutoCAD HIRH-5mE

117

RE/N\EREHTEAR

g. 2 FAutoCADIRIERE, RIEMELFMHR
Advance Steel EZHRHHNAREHRZET
AutoCAD, X#FFEAutoCADKITNRE, W&
ABJAutoCAD B 4L FNEE 47 HO 15 Bl B 65 3 1T 1R
BHENEERESE, MMMRT RLEE
RIERE, BIONESEARRES T EEERN, &
W REERNANRREEEF,

b, EERBEIERNBT2MGEEE
WNEMMBEF, MEKRAMBIKFAAdvance
Steel, BRTZIMBERELE, THENHED,
EXAEMMEMGMEL, RAAdvance
Steel ZENMBRANAT & T A20%HAN, &
SPMAZARRT BERMEFEN AT AR
B, WBMRR—EIAHA, Advance Steel5%
PR, fELHE, EENES, FIHTRE
MERAKES TRCEENREMEHE, &
S5RF R G BIMBA AT BRI T 4EHE,
BFRF#H—SHENEBRRMBIMN A,




i T#&1& Construction

L
hE=ZREAFRAR
T

FE, bR

NSRS

Autodesk® Revit®
Autodesk® Navisworks®
Autodesk® Recap™
Autodesk® BIM 360™

ERPEENEISAE,
MEEELACIF L, £IE
ESEET20Z IR, A
BIMBARZIEERMN—IL,
EFBIMZRE, HN5RITE
MyrBHTRARAE!E. BIM
HIRESNNBEEHEIIRS
THEIZXERIRE, BN
WIRT T I E HAEEX —3%
HBERHBERTERREN.
—¥FazLl

PR BATA A SRS EE
HEEHEHTET

HEZREFAARAH

1
1]

[ I

it LR B HY

BIM#Z/N N

‘EE” mMERIE

NAEET
PEERRGERASZMHRS00 @i, £
KHEERFE—HNREAREER, PE=REHAF
RATETFERNNELE, 2REZINEE
ERCAENEBEREERLZET T, &2
A FHALERXT., PE=FAMEEERL
g8, RRETHE=RNEELAALSHIE
RABEELTILES, ATHIEARKEERE
BRERE, REBEENPPP, EPCEERXT
NEHEE. MRKSE, Bkl %,

I B#ER

‘HEE EREE@EEBAT—FHNBET
2, BIREHR240 127t, MBEAMFILFHCBD #%
DXz E, REMERNLIS A5; &2
WEFRAL3T FFFHK, #hE35 FFHK,
T87 AEFX, hEI08 B, HT7 B BFE
KE|528 K, BEREERAIERE—SE, &
RALRF IR R, FETM2013 £7 BF
&, £2018 F10 BREK.

MEVFEFREEA—RFLIREFLE
BRERAE, ERTENBITHAREERL
BAERRITERATRENMN, STFPERIRITES
Fr—E##ITHE21&1T, SKohn Pedersen Fox

118

Associates PC (KPF) —RE# TR T,
Ove Arup & Partners Hong Kong Ltd. (ARUP)
e EEHIRITEIE, Parsons Brinckerhoff
(Asia) Ltd. (PB) tEAMMEEITEE, HETRHE
BETEERARGERAR/ YE=REEAFR
FRA BB &,

PFEEEBIMEAREBAEEBE
Z 1 B LN BHIFRFF. BIMEE AR
FHNIX—528 Kk BEREF 62
MNAREREL, #ILEEIED
B 210 B B91.415-

TEERERENE P 2KEBIMEER
FRITEBRHESHEINEREERE, XU
TBIMBRAELREFMNEXRKEMLEY, ©F
WinE, eNREN, 24EwHNA.

I E ki
- ERE-NEFRRMHIESEXRITEIE
500 ERBEEER;

- 62 ANZEMEL — 500K EBEE
BRREEE EH;

M L #i& Construction

SRS & s .
1&1‘”%@ _____ JEEpE A P E.LE%[B,IM gﬁﬂ%&ﬁ'

— BN BIM 1RE

M EiU - - - - - BIAKERAE —

- HAMERTECBDELKX, LM EEBHT
KHEZEER, NHTHH,

- HEBAERESHMIRE HEEBE
A, UREREXREENS BENERE
TE#;

- WEBEXAFRRLIER, ERELSE
FR11478FFHK, BETRFELH 62000
MK, BYUREIRTNEL0K,

TRERME, EWER. RE%S, &%
WRERIHTERRS, TUEPARRS.

BIMBABHE L SAGR LS BN F
Rk .
BIMM N A FHER, S&HMILENRKE
Tto R HI R R AR AR T MIRITEIE
TIRETH, BE6200MER W RN ZTA
B, RAERIET WiHTE IR TR,
BERS T HEINE;

AHREIRENSER, IS5 NABIM
BARRBPERTR, LHEERNEHT
R, BNETFEREEBIMER, NABINL
BRI, ARGESMRERT, =
EELRE;

BIBNFNENE, #HiE, FHETULFX
EXAII Mmslk, KATHE. TH. T
WEBR, RNARERTRHZHET
PRR AR ;

——  RER, FE9RIT BIM RE

RAATERIRIT BIM 457

Y — (FMHE)

pey: 2 bl

R Autopesk reviT

BT SREEE
AA% BIM 457

(MEEERE)

N FHE BIM HEE
(FHHHE)

2 5IAAE BIM A

Hfth Tl AR E
(F#E, |UE)

© RARevitIRITRIFHINI TERRNG, KA
NavisworksEINFF L R iR NI,
BT NARE-BIERILEREN
I, 56,00075 BB RMOINHRR, 5
fE45 75 RABLL R 5RRT 8]20%

BIMPE: F#E5R

TR B F SR EMEREERASHENE
MIMBEREE G EAPBIMEARNE, EXET
BSgBFERBIMER, TEMBIMEIES
ZHIZTHE. BIME. SHMBERRE
B, MESHEY S BHMNIE, BHT
(PEBEHEBIMIESN) , (ENFEER
BERRANARESSHEEEBEHBIM
FTEVENANRYE, FFHEE IS L BIMN H
ZRNRER, BLRUEMTEE

HIBIMEIPABII100A, EEH28KBEAL, 5
K RBOKRIREERSI], HEAEBIMEEISEE,
XTF—I—LEE\ .LQVI_/\HTEE&E@EBIMI«EO

ZEBEVEBLHEBIRANETE, JRREH
BABIMEIEI X ix RIBZ MR B R KM T
EK.
RARTHREER . FEEXER, Revit
ISR FINavisworks 45 E 593 4
il

- RENTHEEBELZRETFReVItES, BT
SEMBBEEXNERESES,

- BRENEHEHNEREFNavisworksE S, &
PR & FhEEiE = 5

119

HEZREEARRAH

- B, 1, AR
-SRI

- wER AT R

- ZHRERESE

- BRELARKEES
- RifERE

- TR

- BIBER

- SHERENESE

- BIPGRE

- RIREERMIFITEETHMT

- ERAREL, RRIMRIE R R

- NTHEHERR, aVEEE, TRER
ERIERSC M, FFiRHENavisworksiEEY

EEMBIMNY AEMZ £, FASIF T REB
BERRLRIT, BEENRIEN, BEE
MmHIMI., R UN=S%EHERENA.

BIMZ & 1A f#R90%IA L/Y
HEER S, 57K HABIMAEY
EMAXAELL, IR0
IR EM TR L65%L L.

BIMiR{LiZit 545 &HE

RGBT B2t h EEAEN ISR
B, SfERd, ERAEIRENEN,
BEYSERAFRSCEE, HUEFETHIZ
TTEA.

(FEZEREBIMIESM) FMMET &E
v BIM BRI IR T HOR B A AR bR, TER kil
2, ST VHEARE=4ER 5~ HRRKES
BE, REBIMESTIVRMME, BHEHF
ARRRITR R, BE, TERKIET
ERDELBI1I0HK, NEREERFERTY
LOD300, MEM, =i, HHE, BRIHEE
RIKEEIAZEILOD400,

AT 28U BI2016 5 KR

652: BitERIIE 2T WRKIRITIER 652
A, HhEGEWiERNEERS,



& L#i% Construction

800: HAIRE L 1M Revit T W #8005
4, BRIONSEEZ L, SFENSE, BRE,
i, B, BENE.

806: RLRITEIKRARAEHLB06)K, BIEWN
g1, IR, RURE, BiE, BEEFHMET
A,

6200: Y FHBIMI A, £HMBHHITHEFE
FIRBRLLEMAXN6RT7MRE, ERITME.
5000 ihIR, ERELIMBRAI6200%1ME

=}

1=

7,200: 1 BB R IR I XS B ih — e KA
BEFRSSEHITESERL, 2B TYERT
FRYL200FXK; BENEFDEFFHTHIIE
I, SNEHER, 2RTANERFEAR3000
K. BT ER7200 K AR,

MASBERRLRITRE, BTSSR E
HENDEMEWEN, FRBSBEX, £
RE5. FEEHFNGEMBEIERK. Rt
BEIeNE TR FHERRNET.

‘BRI, BYZREEMIE, THERI0%L
EMRBRERE, %588 AREDEER
BIMIERBHITH B M T MZE, EILHMERT
MR REARTEBLD65%LE, HOEEE
FREUE R A TEAIR K

ERZETEEF, TEBIMEB AT AER
HAPIHKE, KAZFEAutodesk BIM 3601
#%rhig&Ipad, BIEBIMAER, KEIRITHE
EEAERIE, W FEESMZRFNER,

ERHIERERIRE, BHEXER, TX
RERMEN, HRRAESHZ K, AFH
BRCHEERMFSIINEMEIE. X—
FRFER TR IERANMEE, RBITTRE,

T IR & 1T BRI
BETHRIEROER, B
T®IR, HETHIE, FEH
THE.

BIMJiE TiE#)
MEBIMHE SRS 5EXREI L RN %
#|, SKFAutodesk Navisworksik {3t L 75
RPTENL, KEE, HE, BRESERZE
NFBEEAETESTER, REEIBBNT
ZRIE, RIET REEBINFISTiE,
FWFTRERMZE W XNHE IR, =B
(L BIMIE R T RACEF MBI AT, HERY
3I0MNEERIAE. 12, BEKRMEXHEE
BRI, ATEAZEREISREN
S,

Bign.
- RARERE RIRERT

- REFURSLIRA
- ZRAERTHAENET
- WTEASEMEL

- BEEMANTEARELT

HEZREFAARAH

- U RRIRES 3T
- R RENREERIE
- BHRBLAERRRE
- BEREREBIRER

IABIMIEEE R AR RERFHEER LT
£, TARMEMNEHZ—,

FFENavisworksh TH#tEX 5 = 41K 5
BEATREX, BiSEIHR TS SeprEt B AT
t, BRI THHERRRBLRE,

HFmT

HEEME S NBHEI ML SE, SIE
BEIMR . REEE, KBMSLMERER,
RULHTHRE, TH, BB, BN
WiRE 7 TREAMMEIRE. Mk T S
B, \4iT, HERENIREDF=E0%ME
SRR, W T KGN ENNERT
TEH20%, BREHRT NiHTiHhiE THAR
MR,

fin .

- fEF7 -F102, RAI A=Ak, MHEME
BENTFEHLIE, 222AmEHL, 81F
S, SRS, fEAutodesk Revit
R TRAIRI R, EI HEFHFH#TH
SEE, HEENFRERE, D
30%MipRER,

120

6 T #&i% Construction

HEZREEARRAH

E i T4raHdl

viwd |

TR

CEBEIVAERE, BRMAXEFEEX
BHEMIFEESREEAGHRFE, &
Autodesk DynamoH SEEIXT E M EHHS
BRI, HFESABENAMNLT, €1 %
AFEFEINMFRAERLE, BRTIIFHH
RN, BERELRRNEE,

=R
BIMEIPAE IS E =4 A, £8E
FMBIEME, SEARBETE. 8513
WZIR25Y, MIRTFHAR, 2@, LM,
BIRIEEIA2mm,

SHRAWMERMNEZHERA
Autodesk Recap AT =R 1ERY
RitHETES

HNIERZBEEREKR, EEEEEENE
N, MEEERNEXRFERIetStreamBER
%, BREHREEETPRESESEH, B
ARPEHELERRERZEE, EEARRRE
fEAutodesk RevitZkAutodesk Navisworks_
RGN, ST =4#aH
Mt ARS5,

EREEREPERNGLFRITEN, REN
RABIRET LB REREBIMRE L IR AT,

SRR ER “EH” MBIMERS “KH ST
7B A B BEERSR IR B R TR, =
REFRUBITRR, BEETIRZETAENTE
TR,

=ZHRAMERMN R = EER A Autodesk Recap
AR THELBRTERNREINRITELE
S, EEBSOHH—SIREANEFNES
ERRMTIE, BRBIMEESTRED,

EHE LR AT HEE P TRN MY R ELMIEN
MAEIRESEEZNMN, NeZEEEMSR
TELBHNBEEEMMEEELNERHTE
i, Xt2HPEEREHBIMN AR CIH.

HRIE
FEEXEMEIARGEMUITESKE—&
THENSAE S EABIMERNBESEEN N
Bfr. MEEHRIMBENBIMEA, fEAXE
BISTERRNERE IR, NIRRT
RIRRHET TSR, F2¥BIMERK
®it. BIMSMIZHER, BIMS@G@EERE
#g, AEMy TR 5T LinE, 2
BIMBARAEABE S TIEN XS,
B ISREMITWBIME RIHF M,

121



Construction

Corporate name

China Construction Third
Engineering Bureau Co., Ltd.
Project address

China, Beijing

Application software

Autodesk® Revit®

Autodesk® Navisworks®

Autodesk® Recap™
Autodesk® BIM 360™

As General Contractor of
China Zun Tower, we focus
on technical innovation.

We have applied 20+

new technologies on this
project, among which BIM
provides us evolutional
experience. We deeply
work with designers and
subcontractors based on
BIM models. With BIM's
advantage of information
integration, we significantly
increase efficiency and
construction quality. And

it also improves the team's
capability to handle a super
complicated project like
this.

—Xu Lishan
Executive Chief Engineer &
Construction Director of China Zun
Tower
China Construction Third
Engineering Bureau Co., Ltd

CHINA CONSTRUCTION THIRD ENGINEERING BUREAU CO., LTD.

Company profile

China State Construction Engineering
Corporation Ltd. (CSCEC), one of the
world's Top 500 enterprises, is the top-
ranking Chinese company on the chart
of investment and construction business.
As an important subsidiary of CSCEC, the
Wuhan-based China Construction Third
Engineering Bureau Co., Ltd. (CCTEB)

is a leading SOE of construction and
installation. Super Project Management
Company affiliated to CCTEB offers

a professional platform for general
contracting and management of high-
end projects. The company was set up
to consolidate competitive strength in
high-end construction projects, as well
as to promote the management mode
of general contracting. According to
mandate by the parent company, it
mainly engages in general contracting,
while expanding presence in PPP and
EPC.

Project Overview
China Zun Tower is a super-tall and super-
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BIM Technologies
Applied in Construction
Phase of China Zun Tower

large project with the total investment of
3.5 billion USD. It is located on the central
axis of Beijing” s CBD and covers an

area of 1.15 hectares. The construction
area totals 437,000 square meters, with
350,000 square meters/108 floors on the
ground, 87,000 square meters/7 floors
underground. After completion, the

528m building will be the tallest in Beijing
and become a new landmark of the

city skyline. The construction was started
in July 2013 and will be completed in
October 2018.

The owner of this project is China
International Trust and Investment
Corporation (CITIC) Heye Investment Co.
Ltd., a primary subsidiary of CITIC Group.
Beijing Institute of Architecture Design
(BIAD) works as the general designer. BIAD
works with TFP Design Firm for conceptual
design; KPF helps on this project as
architectural advisor; Arup is structural
advisor and PB is electromechanical
advisor. The combo of China State
Construction Engineering Corporation

Ltd. (CSCEC) and China Construction Third

Construction

. Architecture, structure
BIM mo_del ————— Pr[o)\élscilerd]ebry(gle:[e);al —————— and MEP models align with
for design 9 construction documents

———  Steel structure BIM model

Y

BIM model for

Operation &
Maintenance —

Engineering Bureau Co., Ltd. (CCTEB) works
as the general contractor.

China Zun Tower is a role
model of BIM application

in mega-size and complex
projects. BIM technology
helps the skyscraper over
500m to be built within 62
months. The construction
speed is 1.4 times of similar
projects.

China Zun Tower is China's first intelligent
construction project, which is fully
empowered by BIM technology to
synchronize design management, and to
guide construction. BIM technologies are
efficiently integrated to ensure cross-
sectoral alignment and collaboration, life-
cycle simulation and life-cycle application.

Project challenges

- The world’ s first skyscraper that stands
on an area of 8 degree seismic
fortification intensity (China standard
for earthquake)

Has the shortest construction period
for a skyscraper over 500m, which is
only 62 months.

Is located at the heart of CBD in Beijing,
leaving little space for construction

——— Structure detailing BIM model

Provided by General
BIM mOdel, for Contractor (CSCEC& ~ ———
construction CCTEB)

— detailing BIM model
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(MEP contractor) :

Curtain wall BIM model
(curtain wall subcontractor)
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Decoration &interior

(decoration subcontractor)

Other specialized BIM models
(special subcontractors)

site. The external wall of the building is
extremely close to the property line;
Holds the world's highest steel plate
shearwall structure which is over 227m;
and the largest concrete filled multi-
cavity steel mega-column with cross-
section area over 64m2.

Has super mass concrete slab with
thickness of 6.5m, area of 1,1478m2 and
total concrete amount of 6,2000m3. It is
the first time that HRB500 40 mm rebar
is used in piled raft foundation. The pit
is nearly 40 meters deep.

Has unique styling, complicated
structure and various systems. Detailing
for and coordinating among different
parts are difficult and demanding.

The general contractor and subcontractors
apply BIM technology to address the
difficulties.

BIM is adopted in design detailing of
architecture, structure and MEP parts to
develop and verify original designs. BIM
detailing greatly improves efficiency
and feasibility. Over 6,200 defects

have been detected and fixed in time,
cutting the load of on-site changes and
modifications.

To satisfy construction quality
requirements, the contractors use BIM
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architecture, structure & MEP detailing

- decoration &interior design

- curtain wall design and other
specialization design

- 3D scanning data review

model & information integration
collision detection

4D construction simulation
schedule planning

R Boocs 3D scanning data review

On-site construction inspection

Fine decoration complex parts design &
fabrication
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- Generate BIM models for decoration
design
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to simulate complex steel structure
connections for optimization. Mobile
devices and 3D scanning are used to
review and guide construction work on
site based on the optimized BIM model.

The contractors introduce BIM for pre-
fabrication and off-site digital
processing of steel bars, curtain

wall plates and electromechanical
pipelines. This reduces the demand

for construction space, and enables
industrialized construction.

The contractors use Revit to design
and manufacture steel bracket and use
Navisworks to simulate/optimize the
process of concrete pouring. Finally,

it took 93 hours to complete concrete
pouring of 5,6000m3, with 20% of time
saving over traditional pump solution.

BIM application overview

The project owner CITIC Heye Investment
advocates and leads life-cycle BIM
application, which has been a mandate for
all designers and contractors. BIM data
are passed on from design to construction,
operation and maintenance. After thorough
studies and discussions by all parties
involved, The Guide to BIM Execution in
China Zun Tower was compiled, which

set action guideline and standard for all
parties during the project life cycle. With
progress of the project, experience is
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accumulated, enabling the Guide to be
improved and scaled up.

The BIM team for construction phase

has over 100 staff from 28 departments
covering 9 supporting functions of general
contracting. BIM Management Department
is the coordinator among internal
functions, and the interface with project
owner and designers for BIM application.

To facilitate model interoperability

and data exchange, BIM Management
Department of the General Contractor
made the following requirements for the
model format to be submitted:

Deliverable Models: Models with
original format, link models in Autodesk
Revit format, and Autodesk Navisworks-
bound browsing models;

Editable models: based on Autodesk
Revit platform to aggregate and
integrate data of different formats;

Browsing models: based on Autodesk
Navisworks platform to integrate data
of different formats;

With consent of the project owner,
models of other data format can be
provided in original format, together
with the Autodesk Navisworks models.

On top of common BIM applications,
the team has innovated with super-
precision detailing design, simulation
of most challenging construction tasks,

3T = T apdsdiL

prefabrication of super volume structure,
and 3D laser scanning.

Over 90% of model clashes
can be addressed with BIM
coordination. Rework and
modification drop by 65%
compared with traditional
practice.

BIM Design Detailing for Coordination
and construction guide

Detailing design aims at optimizing the
functions and quality of the tower. All
these measures help improve building
quality and create additional value over
one hundred million RMB.

The Guide to BIM Execution in China Zun
Tower was compiled to specify LOD of
detailing design and standards for each
technical domain. In the detailing process,
the specialized teams fully integrated 3D
models with 2D drawings, to develop high-
quality detailed design files. Up to date,
the project has generated over 100,000
detailed design drawings. Precision of

the steel structure, fine decoration, and

curtain wall models has exceeded LOD400.

Some numbers up to the end of 2016.

652: A total of 652 detailing design models
were developed in all specialized areas,
Among them, decorative models take the
largest share.
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800: Over 800 Revit component families
dedicated to this project were created by
10 professional subcontractors, covering
specialized domains of electro-mechanics,
fine decoration, curtain wall, elevator and
window cleaning equipment.

806: 806 rounds of construction drawing
reviews have been done, including steel
structure, electro-mechanics, decoration,
curtain wall and lift, fire-protection and
other domains.

6200: With BIM tools, the project has

run 6-7 times more multi-discipline
coordination review. Over 5000 issues
were found in design phase and over 6200
were found in construction.

7,200: By shortening window fan coils,
4,200 m2 was saved for other purpose.

An additional 3,000 m2 was spared by
optimizing layout of the standpipes in the
tube-wells beside the giant pillars. In total,
usable area was enlarged by 7,200 m2.

With high-precision design detailing
models, general contractors effectively
mobilize subcontractors and consultants,
creating a comprehensive coordination

CHINA CONSTRUCTION THIRD ENGINEERING BUREAU CO., LTD.
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pattern that features the leadership of
general contractors, participation of all
parties, and continuous updating. Software
automatic calculation was combined with
manual review by engineers to facilitate
coordination. Then clashes that might
impact operation or maintenance were
saved with viewpointsin a report for
correction.

It is estimated that over 90% of model
clashes can be addressed after several
rounds of coordination. Rework and
modification drop by 65% compared with
traditional practice, which helps save time
and cost in construction.

During the construction, BIM managers
organize regular on-site inspection to
check compliance with BIM models using
Autodesk BIM 360 Glue on Ipad. BIM data
is used at certain level in construction
tasks such as tour-inspection, technical
disclosure, QA/QC, etc. In case of
inconsistency, the parties would draft

a report for revision and execution.
Greater consistency between models and
construction enhances data quality for
intelligent operation and maintenance. It
simplifies the difficulty of construction
management, reduce errors, saves times
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and improves efficiency.

On-site inspection with
BIM data presented on Ipad
simplifies the difficulty of
construction management,
reduce errors, saves times
and improves efficiency

BIM Construction Simulation

BIM teams are fully engaged in the
development of all major construction
plans. The plans are simulated with
Autodesk Navisworks to highlight clashes
among space, progress and resources.

By doing so, the teams can optimize
construction arrangements and processes
to ensure smooth execution. For the parts
with complex nodes that need cross-
functional support, the teams would
predefine the nodes in a BIM setting and
assist in analysis.

Since the construction started, the team
simulated over 10 large-scale plans.

The outcome is a bunch of video files
covering construction methods, processes,
equipment specification including
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design of cross-piping and chute in
foundation structure
large-volume concrete pouring

Installation of mega-columns
basement composite structure construction

installation and jacking of special
equipment integration platform

construction steps of frame-core steel
plate shear wall

selection and transportation of large
mechanical and electrical equipment

delivery and installation of curtain wall units

tower crown installation and tower crane
demolition.

It represents an innovative approach
to select from plan options and guides
construction.

The working schedules is imported into
Autodesk Navisworks to develop an
animation where actual progress and
automatically-generated schedule are
shown in different colors for comparison.

KA A

It gives an intuitive depiction of work
progress and key roadmap.

Prefabrication and digital processing
China Zun Tower project actively
promotes prefabrication for energy
efficiency and green construction.

Scale use of prefabricated parts saves
energy, cost and space. At the same
time, construction quality and speed

are greatly improved. It is estimated

that construction wastes plunge by 90%,
while water and electricity consumed

in construction are only 20% of those in
conventional projects. Construction is
well organized despite the little space
available on site for construction.

For example:
Prefabricated vertical pipeline
technology is employed from Floor 7
to Floor 102. 222 sets of prefabricated
pipelines that designed and tagged in
Autodesk Revit are installed, including
air conditioning water system and fire-
fighting system. Work load of on-site
welding is cut by 30%, plus substantial
saving in labor.

Decoration Team also prefabricate
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irregularly-shaped parts for fine
decoration in lobby and premium
offices. The team uses Autodesk
Dynamo for complex parts, and import
parameters to CNC for processing. The
finished parts are assembled in the
factory space before being installed
on site. This ensures sound progress
despite limited space on site and the
large number of pipeline and wires to

be routed

3D laser scanning

The BIM teams use high-precision 3D
laser scanners to scan each floor after its
completion. On each floor, there are up
to 25 scanning stations, which ensures
that scanning results are accurate,
comprehensive and blind-spot-free. Data
granularity is enhanced to 2mm.

3D scanning data is
imported in Autodesk
ReCap to generate as-build
BIM models for interior
decoration

The project generates massive point cloud
data. Information and data transmission

is a formidable challenge. It is the first
time in China that a project uses Jetstream
data system, which stores all the data in

a central server. Teams get remote access
to the data by installing Autodesk Revit

or Autodesk Navisworks with plug-ins on
client side. This enables full participation
in 3D scanning.

3D scanning data keep a reliable record
of the construction site. The project
quality management team compares the
‘real’” point cloud data with ‘virtual’
BIM models and reports on deviation. It
helps to identify key components with
quality defects and issues, which is critical
to make correction in time and improve
project quality.

3D scanning data is imported in
Autodesk ReCap to generate as-build
BIM models for interior decoration
design and construction guide. It helps
the subcontractors to re-optimize their

Construction

work under the most updated and real
conditions, and ensure the completion of
project models in as-built status.

Itis also an innovative approach to BIM-
enabled maintenance. Before construction
is completed, mechanical and electrical
pipelines in the ceiling and installation in
equipment rooms are scanned, to reserve
graphic data and location information for
operation and maintenance.

CHINA CONSTRUCTION THIRD ENGINEERING BUREAU CO., LTD.

Conclusion

The construction team of China Zun Tower
is committed to building the world's first
super-high skyscraper with life-cycle BIM
management. As a key of construction
process, BIM application expands and
deepens from design phase to construction
phase. More importantly, BIM has been
integrated in design detailing, on-site
management and green construction,
empowering full participation and trans-
disciplinary coordination. China Zun Tower
is a role model of BIM application in mega-
size and complex projects and will become
a benchmark of BIM in the AEC sector.
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