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;f:\;m Project Overview

’ Strategy Briefing

@ BIM Management Mode Selection by Owners

BIM Practice by Designers, Contractors and Supervisors

% i Reflections
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* Location
Z3 lot, Lujiazui Fanatical Center

« Section / Floor
— 9 sections, underground:5 floors, Ground : 121 floors

* Building Height
- 632m

 Construction Area
- 570,000 m* (0.16M underground, 0.41M ground)

* Functional Orientation
— 24 hours opening International High Level office,
— Super five-star hotel and ancillary facilities
— Deluxe Shopping Mall
— Tourism and Entertainment
— Features Meeting Facilities
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The height of Shanghai
Tower is determined by full
consideration of the other two
skyscrapers in this area
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Progress

Formally operation at middle of 2015

e end of
Ar
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High specification requirements
High specification standards
High Difficulty Issues

WTHEERRTEEX
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Too many sub
contractors to
coordinate

Hard to share the
complex & huge
information

Difficult to achieve
cost control in such a
big project

.=

Difficult to achieve
schedule control in
such a long
life-cycle project

» AUTODESK UNIVERSITY 2013

Setup the team by
organization behavioristic

Flexible operation system,
using new tech: virtual
construction, pre-
fabrication, etc.

Blue Ocean Strategy:
Value Innovation

T

Quantified Value Creation
Comparative Analysis,
Strategy selection
Stratigic positioning

All stuff participation &
Specification

Responsibility & Coordination
Efficiency & Execution

Design: BIM detailed design
Construction: factory precast
M&A: One-Stop service

Viable benefitallocation policy by
BIM

low risk and high chance

win-win model

For Shanghai tower: Owner
leading, contractors participating:
Lean management by BIM
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BIM Management Mode Selection by Owners

BIM features and usages

‘

The bottleneck for the info
technology adoption in

. building engineering is

information sharing, and BIM
NP

is reliable solution for
Usage of BIM

providing effective

approaches of framing info
sharing and management
platform.

A

M AUTODESK UNIVERSITY 2013 {\ AUTODESK.



7

From isolated BIM to integrated BIM

External experts perform
one work of one project
with BIM

External experts perform
one work of all projects
or all works of one
project with BIM

|
4

External experts perform
all works of all projects
with BIM

Internal experts perform
one work of one project
with BIM

Internal experts perform
one work of all projects
or all works of one
project with BIM

Outside experts perform
all works of all projects
with BIM
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All staffs perform one
project with one relevant
work with BIM

S

All staffs perform one
work of all projects or

with BIM

I."I'AII staffs perform all

all works of one project *

works of all projects
with BIM

N
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Enterprise Management via BIM
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Function & Eﬁecﬁ‘

Scope /Eﬂ]ct Adoption Level
BIM Adoption Mode I~
Driven by Design Firm Design Phase n ide
Driven By Contractor

Owner Leading

Driven

All contractors participating

BINE R 2
2 & 2
% BIM datg
" Dhatterm
Information flow ,
Contracto ¢ : Designer
Contractor < Designer Information flo
ke E, BET R “=Az—4k” B X[Trinity ATBIM “ =42 —4R” Fmi e ZEX
Management Mode: Owner, General contract & Design ) (Lean BIM-based Management Mode )
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Owner 90

o Stanford CIFE center summarized huge gains and effects by
ﬂ-l Il ormroe BIM application according to 32 projects in US:
. Wl oo 1) of the extra-budgetary changes
Zi B oo 2) Time of cost estimation reduced :
40 m e 3) The contract price reduced by (the average profit of
o E :::::M the contractor in the past five years is between 2.8% -3.3% in
] negative )
2 : ' 4) The duration of the project reduced by an average of 7%.
US owner BIM ROI

McGraw-Hill Construction, 2009

Total construction area of 2010 was square meters, the finished area was
square meters, . However, each 10,000 square meters of
residential construction generated 500-600 tones of construction waste and accounted for 25% of
municipal waste, the amount of dust accounted of the city.

With BIM adoption, cost estimation time can be cut off : of the budget changes
can be eliminated .

(China Construction Research Institute, 2012 statistics)
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» All stuff participation & Specification
* Responsibility & Coordination
» Efficiency & Execution

What is the BIM Strategy Goal and how to Schedule it?
How to use BIM to increase ROI, accelerate growth?
How to Setup a qualified BIM Management Team?
How to Setup BIM Standard & Progress?

How to Manage & Coordinate all the designer contractor through contract terms
How to Examine BIM Adoption & Achievements?
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e

s w3t | Autodesk

S22 | Autodesk’

Shanghai Tower — Autodesk MOU Ceremony

2010.05.17
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Design phase

Virtual design Sustainable design

PKPM
Navisworks
IES
3ds Max
Ecotect
Maya
L GBS
Lean
Structure N
analysis . 9
Design
Etabs coordination
Cost
Robot Navisworks software
RST
Structure
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Construction phase

Site info. Schedu

le info.

Operation phase

Operation
P3 optimization
Laser info. .
Project B
RFID Equipment
Phone 4D construction info.
simulation Property Emergency
. Navisworks RFID managemen optimization
Site management t
Navisworks Fal?rl_catl_on Phone Tecton
optimization Olive
3D piping Prefabricatio Equipment Archibus
design n Navisworks manageme Ecotect
nt Design
Inventor Inventor Naviswork Review 3ds Max
Navisworks s
Revit 3ds Max
BIM Database
RAC RME
Architecture MEP
Vault
Autodesk product | Other product
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Construction phase

Operation phase

DESIQn phase Contractor
Schedule
Sustainable Site info. info. QTO
design PKPM RFID | pProject | [ RiB | oEnmizafion
i S into
management .
Maya Delmia Construction RFID Property Emergency
GBS Navisworks plan management optimization
- icati imizati Phone
Qualify Prefabricati optimization Tecton Olive
Structure Daci on Navisworks S
analysis eSI_gh . Parametric IDEn 7 Inventor
. coordinati Design 3D CSD Archibus Ecotect
- Revit
an Rhino Navisworks ILI Sdmax Equipment Desion
: i
Grasshopper Construction SupervusorQua"ty Review
Model Check U e
Solibri model Schedule
olibri mode Management
checker Safety
Revit model managemtn
review
“OurBIM” Management
System
BIM Database
l
RST | RAC | ! RME Tekla Inventor Solidworks Rhino
L i i
Structure Architecture MEP Steel Professional Window Curtain wall
structure components cleaning
equipment
Vault
Product Products
{/\ AUTODESK.
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BINE )

BC

—-—.__

BINGAFRA

L LKERRARERAR

®RitE TES

HZARE

G XBF HiHE

ERdLLKEERER
BINL X4

Sub-Model

Model Change

(Lean management process)

1

" T " Sub-dep. Of SHT Owner
AR A HiZtES
Model review Model revie:
ORIl R Model review guide
Assembled Model

1 Model review guide

BHIZAERY Model review RS

TEE Change review TS

| Model review guide

Publish (| #FH= ]
BINSZF BIM App.
(EFATE ®E. TIEEST) (Scheduling)

Final model

5k

21 AUTODESK UNIVERSITY 2013

|

gn off

WIHE  Model Si

SC= Sub Contract
GC=General Contract
BC=BIM Consulting
SHT= Shanghai Tower
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Better Construction Better FM

Better Design

—>{ Operation

Investment/Procurement

—>

Design

Construction

f

BIM data model

Space usage change

Equipment info.
maintenance

Site monitoring

4D simulation

Construction plan
discussion

Bidding and tendering
management

Material statistics

Clash detection

CSD

Complex form

{/\ AUTODESK.
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Organization framework

| BIM Consultant >|
General Desianer
Contractor | g

v oV v vV ¥

oo e

UOI11029( SHUBWP|0S) =
uolrel09sQ leybueys G

S1010€eJ3U0D NS

BIM Team Organization in Shanghai Tower

r
1
1
1
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* o

BIM Requirement in Tender Documentation
PLESBETERAEBEERML (BIM) ER.

BIM Requirement for Contractor 4
BIM Requirement for Steel Subcontractor
BIM Requirement for Elevator Subcontractor

BIM Requirement for Curtain wall
Subcontractor

BIM Requirement for MEP Subcontractor

BIM Requirement for Window-cleaning
Equipment Subcontractor

Etc.
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Data Management Platform

Autodesk Vault

i Autodesk Vault

Clhient &

Client 1 Clhient 3
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Set up Vault platform to ensure the Accuracy, Timeliness and Safety of data

— Data centralized management and distribution by Vault

— Through change order, auxiliary BIM for each process to ensure the

process can proceed smoothly

— Record auditing information and data, for convenience of reviewing

— Remind users by email and working list
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Data Management and Sharing by Vault
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BIM Standard
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Design Phrase

Visual Design

1) Improve by multi-discipline collaboration

2) Improve by visual design management
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Parametric Design

Grasshopper - CWSS_201000705_EXP

Fie Edt View Arange  Soltion  Window  Help
|”~~"=1u»c Scalar  Vector Curve Surface  Mesh intersect  XForm  Complex
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4 &
data input formula drive data output share model final
parameters input data drive model output analyze system selection return
conditions input scripts drive feedback
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Light Pollution Analysis
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Sustainable Design

[33.34%

ARFBABEAW (055 RARMANT AL W) EERMA GO (W)
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Indoor natural lighting simulation

NEK

'y
I

Building wind environment
simulation

Underground natural lighting simulation
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Construction phase

Improve construction management efficiency thru visualized simulation

e

Ensure a safe distance
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Improve construction efficiency via multi-discipline collaboration

Architectural structure

MEP

In. Curtain wall
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Shorten construction duration thru 4D-Simulatio
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Lean Fabrication and Construction

Improve the efficiency and reduce the cost in steel work thru pre-assemble simulation
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Lean fabrication and construction with BIM model

Improve the efficiency and reduce the cost in steel
work thru pre-assemble simulation
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Lean Fabrication and Construction

Curtain wall: Improve the efficiency of design and installation
thru pre-fabrication & pre-assemble simulation

BiATEMIE

X815.244Y-601.30.21182.7447.0

| mEmIttsE |

L AR Y
=L S A
ITHIHHEE

EESARENT

I 5 52 7 & & RF R

B E RS

21 AUTODESK UNIVERSITY 2013 {/\ AUTODESK.



Lean fabrication and construction
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Lean fabrication and construction

MEP: Improve the efficiency and quality of design and

prefabrication thru detailed design and pre- assemble simulation)

Retrieve info via scanning code on

" 4

ducts @
S5CH
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EETE i dedRA R AT 1
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Y i paper
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L Erre il REYE-1
s i ion ti

installation time
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Lean fabrication and construction

MEP: Improve the efficiency and quality of design and
prefabrication thru detailed design and pre-assemble simulation

Benefits from Lan Prefabrication and construction plan:
1) 60% site work reduction

etc.)

3) 70% prefabrication of duct and pipe

-

@ AUTODESK UNIVERSITY 2013

2) 90% reduction in hazard and poisonous work, ex. welding, glue,
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Lean fabrication and construction

BIM for Decoration : improve quality and efficiency and
reduce site work thru BIM model based design

o 0
~
o ©
=
Urinal unit Displaced view of Urinal
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Lean fabrication and construction

BIM for Decoration : improve quality and efficiency and
reduce site work thru BIM model based design

BIM Model vs. On-site Installation Results
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Quantity Take-off by BIM

e Architecture, Steel, MEP, Curtain wall, Decoration

- Info. lost from design model to

QTO model

[ ] [ ] [ ]
=z L e - Lack of QTO info. in design model
1Pl PLZ0*145 2 Q3458 240 0.1 s
1PH1002 PLE*30 3 Q3458 560 0.0 1
2QPJ1003 PL10*100 1 QR345B 1332 0.3 10
2QPJ1004 PL10*100 1 Q3458 111s 0.2 Cl
2QPJ1005 PL10*100 2 Q345B 1108 0.2 9 e e
2QPJ1006  PL10*100 2 Q3458 873 0.2 7 = Mo e Ing ru e I rence
2QPJ1007 PL10*100 2 Q3458 848 0.2 7
2QPJ1008 PL10*100 2 Q3458 554 0.1 -]
2QPJ1008 PLZ4%1471 T Q3458 3098 5.6 51
2QPJ1010 PL24%1249%9 2 Q3458 2456 3.8 35
2QPJ1011 PLZ4*1002 2 Q345B 1781 2.3 20
2QPJ1016 PL24%277 1 Q3458 530 0.3 28 - etc
2QPJ1018 PLZ4%277 b 5 Q3458 €40 0.4 33 (]
2QPJ1018 PLZ24%329 1 Q3458 840 0.5 40
2QPJ1020 PL24%277 1 Q3458 456 0.3 28
2QPJi021 PLZ4%325 1 Q3458 496 0.4 31
2QPJioze PL30*130 -] Q3458 131 0.0 4
2QPJ1028% PL30*130 3 Q3458 221 0.1 7
3P1004 PLZ0*300 1 Q345B 1824 1.2 85
TP1245 PL8*35 1 Q3458 566 0.1 3
7P1307 PL8*114 1 Q3458 566 0.1 4
TP1345 PL10%*9S 3 Q3458 468 0.1 3
7P1332 PL30*%143 ] QR345B 374 0.1 12
7P1538 PL10%261 1 Q3458 450 0.2 7
7P1553 PL2Z5*%138 2 Q3458 652 0.2 17
7Pléz4 PL1Z2*140 1 Q3458 €52 0.2 ]
7P1627 PL12*140 1 Q345B 852 0.2 9
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Site monitoring via 3D laser scanning and BIM
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Site monitoring via 3D laser scanning and BIM
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Drawings to models
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rvisors
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BIM Practice by Construction Sup

®

With BIM, supervision work extended to the design stage,
construction preparation stage, construction stage and completion
stage.

» Design stage — initial confirmation

» Construction preparation stage — intuitive understanding

» Construction stage — management of quality, schedule and safety

» Completion stage — model confirmation and information integration
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OurBIM System
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Schedule management: record
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Quality management: label
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Safety management: analysis
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Operation phase
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Asset management
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BAS monitoring
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Hazard monitoring
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Access control and personnel management
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Fire extinguishing system management
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Disaster warning and emergency response
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BIM economic indicators BIM economic indicator estimation of SHT

(reference ) (by reference unit cost of conflict)
SR unit cost of direct area unit
construction(CNY) 9F model floor 4656.1m?
slab opening 2600 10F model floor 4648.4m:
block opening 19800 Analog total area of model floor 9304.5m:
block opening 5400 4 total area of Shanghai tower 570000m:
MEP opening 1600 total conflict of model floor 1013
total conflict 8400 reference average cost 1190.48CNY
total cost 10, 000, 000 total cost of model floor 1,205,952.38CNY
average unit cost 1190. 48 total economic indicator 73.877.463.29CNY
cost of SHT

BIM economic indicator estimation result of Shanghai tower (Cost per changes )

SHT Total CNY 12 billion
Change rate 3%—5% in average
Fee subject to change CNY 360 million)

Shanghai Tower save at least CNY 100 million with BIM adoption
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Establish reaso:rab:2 reward tactics
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Owner

Design Institute
Construction companies
Audit companies

Other

Owner

Design Institute
Construction companies
Audit companies

Other

Reward the companies
with the saved cost
subject to new tech
adoption, and put the
statement inside the
contract.
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1. The mode is decided by enterprise development strategies

*Involve lean BIM-based mode gradually into the company’s
management activities

-Shanghai Tower set up a structure to involve all parties \ ” -

.
-

*Invited BIM consultants to take (as much as) advantages of BIM J <

2. Need to setup national BIM Implementation and related standards
*The overall BIM adoption in China is at the very primary stage

«Lacking of national-wide standards
«Lacking of mechanism for BIM adoption

*Suggest government set up unified BIM standards and promote BIM into real practices
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Reflections

Real BIM Management by BIM Tec- How?

Mari@gement

.Tech

uilding nformation Management

uilding 'nformation Manufacture

uilding 'nformation Modeling
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Science and Technology empower the new

economy
Better Design Quality
Better FM
BIM
Better Constructi
Management
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