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BEDESIGEICKSEFIEH
Bechtel vs NASA

A. Liability
Liability can be established with proot that the Government or private

owner breached its contractual obligation by initiating a substantial number
of contract changes, modifications, or design clarifications. For example, in

Bechtel National, Inc., the NASA Board of Contract Appeals found that

because the contractor needed to submit large numbers of RFls to the Gov-
ernment to correct defects in its specifications, the Government was liable
for any resulting cumulative impact.'®! Alternatively, in Centex Bateson Con-
structton Co., the board found that liability was not an issue because neither
side disputed that all of the events allegedly giving rise to the cumulative
impact claim arose out of certain supplemental agreements for which the
Government was responsible.'"
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Levels of BIM Adoption in North America
Source: McGraw-Hill Construction, 2012

2007 2009 2012

28% 49% 71%
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BIMIBICEND2RENDE =

Long-Term BIM Benefits (2009 and 2012)

Source: MoGraw-Hill Construction, 2012

Short-Term BIM Benefits (2009 and 2012)

Sowrce: MeGraw-Hill Construction, 2012
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ROl - Avoidable Changes

= This research confirmed that BIM is a

worthwhile investment in the context

of the company studied. In the three

case studies presented, the ROI of $20000

BIM varied greatly from 16 to e RW

1’654(y0- ' $1,600,000 // +
= ...the total number of RFls was oo P

reduced by 34% on a small tilt-wall ; :zzzzzz t ,,,/f

project, 68% on a three-story assisted N LA

living facility, and 43% on a midrise 3 o o~

commercial condominium project - LA
. ... the number of change orders 2000 A"'/

was reduced by 40, 48, and 37 %, 0

respective|y_ & §500  $1,000 TOSI,E[;(:annizéo:fngeizl,ig?ﬂduja,Fnaoc[Litiess?g;[;} $4000  $4500  $5000

. Though an owner’s decision to invest | | -
: hould b Telhae : h Figure 2. For a sertes of separate facilities, the chart shows the fraction of the unplanned changes
In BIM shou € weighe agalnStt S that could have been discovered and avorded i a timely mamner through 4D modeling. The chart
scale and Comp|exity of a project, this shows that about 40% of the unplanned changes could have been elimmated through the
research su gge sts that savin gs may application of 4D models. The quality of the design documentation was similar across the

) ) facilities, and the work was performed under comparable contractual conditions,
be realized regardless of the size
of a construction project.

http://ascelibrary.org/doi/abs/10.1061/%28ASCE%29CP.1943-5487.0000164?journalCode=jccee5
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Cost Performance — 8 to 10%
UK BIM Task Force Group
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Key Benefits

» Early cost certainty
Reduced delivery costs
Reduced operational costs
Green performance
Reduced risk

« Predictable planning

Key Projects

« Palace Exchange, Enfield
Festival Place, Basingstoke
Endeavour House, Stansted
Terminal 5, Heathrow
Portcullis House, London

- St. Bart's Hospital, London
Early Adopters

« Scott Wilson Group

- BDP

« BAA

+ Laing O'Rourke

» Skanska

* Arup

« HOK

References

« BS 1192:2007

« Avanti BIM Guide

« The Business Value of BIM —
McGraw-Hill, 2009

» Low Carbon Construction — BIS,

March 2010
- Strategy for Sustainable
Construction — BIS, Sept 2009

Investors Report

Building Information Modelling (BIM)

™

Building Information Modelling enters mainstream UK
construction market

% Benefit 20 40 60 80
=1 e | ,_‘ | | |
"| 0 iy s .. Ly . .
= ||A|| Appraisal Thérg is Imited data DMthan empirical to indicate tangible savings at the early
@ stageépfprojects in the URJo date. It is expected that the majority of future savings
g Im will be made through the usew data avallable from the result of feeding pedformance
E B/|| Design brief informati% into the project Iibra?kes and enabling better informed early design
N ‘I ‘i‘
| i
G|l Gomcept All case stun!v projects identified imhrovements at the actual delivery of design
C = stages, with nderstanding and spatial co-ordination the two dear big wins
% ||D Desi?n \ H
8 development 1 i
S — The data sample available for us to diaw condusions shows reductions of 8-18% on
E || Technical dasign fees in:the main three design qisciplines
design l "
— = Measured b’i Upside pntenﬁ*:
F | Product 1 . 1 - .
information There are iderttifiable savings made on the co-ordination of trade contractor design
- information (e%pecially co-ordination a:ml workshop design)
Gl Tender l |
documentation I |
— S The sample ig consistent and shows figlures of 8-10% of construdtion cost
M1 action h \
I | 1
s J || Mobilisation Key saving{here are around the deliver‘r of co-ordinated clear information to the
b5 construction team. The use of 4D progragnme integration offers clear understanding
g — to package teams both in terms of the bulld, but also work-face co-ordination,
& Gonstruction || productivify and health and safety “
g ||K|| to practical ' , _ ,
Q completion The casg study sample consistently shows\gures of 8-10% of construction cost
. I 1
Thereds limited data other than empirical to indlaate tangible savings at the late
|| || Fostpractical || stages of projects in the UK to date. It is expected'ﬂigtthe majority of future savings
- completion wilybe made through the use of data available to bette? manage assets and plantto
réduce costs through applying proactive techniquas “Nua,
Note: Letters in secend column refer to RIBA plan of work. ® Adapted Mark Bew - 1GI Global 2010
http://www.bimtaskgroup.org/wp-content/uploads/2012/03/InvestorsReport-BIM. pdf
{\ AUTODESK.
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Contents lists available at SciVerse ScienceDirect

AUTOMATION IN |
COMSTRUCTION

Automation in Construction |

journal homepage: www.elsevier.com/locate/autcon

D> City project — Economic impact of BIM-assisted design validation

Ghang lee *I Harrison Kwanghu F'arkI Jongsung Won

Department of Architectural Engineering Yonsei University, Seoul, Republic of Korea
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NIST GCR 04-867

Table ES-2. Costs of |
Phase (in $Millions)

U.S. Department of Commerce Agvanced Technology Program
N H Technology Administration niomation Technology and Elctronios Ofice
Nationaf Insttuto of Standards and Tectnology  Galthersburg, Maryland 20800

Cost Analysis of Inadequate Interoperability in the
U.S. Capital Facilities Industry

Stakeholder Group

Michael P. Gallaher, Alan C. O'Connor, John L. Dettbam, Jr., and Linda T. Gilday

Architects and Engineers
General Contractors

Specialty Fabricators and
Suppliers

| Owners and Operators

Total

Source: RTI estimates. Sums
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aroup, by Life-Cycle

18 and
dance
e Total
5.7 1,169.8
).4 1,801.6
- 2,204.6
72 1D,E-48.D| 67.3%
3.3 15,824.0
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Intelligent Building Object
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2D CAD vs Revit - Wall
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2D CAD vs Revit — Window & Door
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; » | Type a keyword or phras
Architecture | Modify | Cameras
Modify
Room & Area v Opening

Work Plane

| Select Circulation

Modify | Cameras

Properties

@ 3D View

| Cameras (1) v] Edit Type
Detail Level Medium -
Parts Visibility Show Original
Visibility/Graph... Edit...
Graphic Display... Edit...
Discipline Coordination I
< 2 5
Default Analysi... : None ! “ s i “I \r} ll ('
b |

| Sun Path = \ |

| Identity Data
View Template [ <None>
View Name 3D View1l
Dependency Independent
Title on Sheet

| Extents

| Crop Region Vi...
Far Clip Active
Far Clip Offset

| Properties help

Project Browser - Projectl

=0, Views (all)
=)-- Floor Plans
Level 1
Level 2
Site
=) Ceiling Plans
Level 1
Level 2
3D Views
Elevations (Building Elevation)
East
Nerth
South
West
Legends
Schedules/Quantities
) Sheets (all)
Families
Groups
Revit Links

Perspechve Eﬂ ) ix C)g&@ {7 a ‘b'b 9 (o) ﬁ@ 5 <
Click to select, TAB for artemats CTRL adds, SHIFT unselects.
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Revit + Navisworks + Buzzsaw O a5~

= F5MA[fR1E

130 oooutm%xi«% i
AETIIERTELEWLWTFSDOERR
s FiEDNSYXY

[ T | n_'e-j""ﬁ:,s‘ama

Clash Detective S ¢
B-071_S04(Chilled water pipework 100mm and above)_S05(Chilled water pipework below 100mm) /% Last Run: Tuesday, March 19, 2013 12:09:44 P
Clashes - Total: 0 (Open: 0 Closed: Q)
MName Status Clashes I Mew Active Reviewed Approved Resolved
& A-132 511 (Return air ductwork)_S15(Extract fans) Old 0 0 0 0 0 0 #
& B-133_511(Return air ductwork)_S517[Air tube pipework and equipment) Old 0 0 0 0
& A-335_512(Extract duchwork)_512[{Extract duchwark) Old 84 22 1 1 15 42
i\\. A-134 512(Extract duchwork)_513[{Exhaust flues) Old 0 0 0 0 0 0
& A-135_512(Extract duchwork)_514{Fan coil units} Old & 0 0 0 4 2
i\“‘. A-136_512(Extract duchwork)_S15{Extract fans) Old 3 0 ] 0 1 2
A B-137 S12({Extract duchwork) S17{Air tube pipework and eguipment] Old 0 0 0 0 0 0 N
] m 3
IE.Add Test | [ Reset All | Compact All | Delete All | [T‘é Update Al -
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Efl save View Refresh More  Clear Navigate Selection Visual 4 4 o
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4 [ B Mergea Models Save Pubiish UnPublish Delete
[CJ ) Clash Reports Stancard View
2 [ £ Private Views
o 4 [Z]bldg all for review
ﬁ a [ Glebal Views §
IR NEBM @ [C1E Closed issues 2
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[[] hospital three levels X | = —
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S 8 [ Rectangle O circle
¢/ Freehand T Text
*® Clear
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. velasystems.com  hitt nanage velasystems,com/issue C '.‘

“~
. Home - Healthcare & Research Facility
ﬁ Jsor ! n :" Add Users L : ) R F ) u

View Issues Project Summary Open 411  Work Completed 48 Ready to Inspect 63  Closed 323

Locations Companes Dashboard

Issues

Issue Tracker ) & Companies with Most Unresolved | /

4 exs ago 2 weess 200 e WRekS g0 1 waek age

Equipment
L Checklist Coverage K * Root Cause e,

9P [msufficent Spechcations

® No Pre-Task Manning

9 Cultyre
B \.-"e iy
Messages Add message [Edd messages

The Friday j0b meeting will happen as planned.

Support & Training ) 2012 Vela Systems, Inc.

Suggeston Box Log Out /
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Building Performance Analysis
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BIM For Operations and Maintenance: Energy
Monitoring

Autodesk Toronto - - Tio 11:06:53
D i ' o e February 16, 2011
210 Kirg 5t Eest, Toronto, ON, Caneds, MSA L7 NE 12 m/s

» Man

Sem | taw | 2ew | tem | e | 20 | ssem | sew | dem. | 3em. | 2em | son | zow | sem | 2w ) tem. | dem |ogww )| stem | e | sem. | dee | dem i e | e | tem | e | sen. | e e

15%

February 2011
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BIMT—42DFMVE

Use of Models for Operations and Maintenance
and Facilities Management Processes

The use of BIM for operations and maintenance (O&M) to integrate with BIM data, and standards for turnover
and facility management (FM) is an emerging prac- models become established, these are likely to become
tice, with relatively few BIM owners engaged at high regular practices because the long term benefit to owners

levels. As O&M/FM technology tools become better able is so great.

Percentage of Owners Frequently Using BIM for Operations and Maintenance (O&M) and
Facilities Management (FM) Processes

Source: McGraw Hill Construction, 2012

Building Performance Maintenance Asset Management Space Management Building System
Against Specified Design Scheduling and Tracking Operating Analysis

SmartMarket Report McGraw-Hill Construction 64 www.construction.com
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IBM & Autodesk - BIM & FM

O—F  MyIBM (BIMJ# 13 E B I/ EE13% 8 HAIBMEXEZEZR L
FFF7Oz ok
BYMDIA4TH 47X DOEIRE B iELI-EEER
e [ —
Sl ERT
L 202
AN [ EF = 2013558 228 ,
- S __
Fpront— BEF-F— TL#FaEit ]
ARSI i
B0 (2L FORIEER L IS IEREST T E
BIM& FMD SRR RS B 11 EM Ol DR ERIAL -
BFBMHER: = —F « A2 —, NYSE: BM) & A RSN EAT (iR UPREs) 3. 340 Revithiis Maximol 3 — WERRURA A 12 .
DT LR 2 HORIFEEIE TR EAS LT . SraDRERe T OEIEER  — T o ..
AL T BIMOE LT 0 - AP A =g TR 4 | S s D R e I e EKIBI\\‘VJ‘BIM[E)L?"-{‘J?'4‘{]77:%‘?3‘/‘%7"}9? NZFBLIDIZ zilitﬁﬁffoko?&?z?: Autodesk NaViSWOI'kS
FEIFMZTL T o 230 BV 22 27 - IBVME Maximo) FHEHES 2225 IEEFIT1 ‘;’E;P'ut{ = B;Afﬁokf%)f&ﬁ;fg’fg’;ﬁﬂ&:t}gﬁégﬁﬁﬁ’ﬁggh‘gﬁ%ﬁvf&{;
- R e = TR IR B — b G0l EURAMBTREMEEREES ", HE IR VERICT o Rl
5}’;; ﬁ%%%:i%%% = g;f%%g;ﬁj;%%%% S}iﬁ;’?ﬁ% ?:E R ﬁgﬁgﬁ) gé,lqat) RO O EPA0HA Y, [RLIEERE —3L T13HB TR OBA RS (3D Mqdel Data)
EILAEERLB S, #1320{8M - 1R AT SR SIS E BO#13% L § 244 1EROE Bt [
%b‘%}l&ébél%ﬁ*ilﬁbi Lz, EETERRIT 20125105 12RE T 3 AR, BRIBMO R e — "
FL A R EMLE L.
S, B AP SRA R ETBIC DN, 5477 A5)L 07 bR DR, 1125927588 e Lo e
Bl A RFTIEC #T0% R S E RS e TS Y L BT O EE A S SR EREIR T %&ﬁf%éa)v —ILELT. B BiatE 5101 BRIGE cbaE A D S FIER
SOEBEAE,TOE T, T/, REEER T AHEA T ZBIMI ST b, FsEE: EE e e -
LT BMOERESESE TR il DB T o L, ST DL 2O IR B ORRFRLEIRIIH Maximol (v E )2, B (L3 BN, I5UHE O RTCIRECE
BOBEDE LD TS REINTVET, RENTLVB, bEbE BT NEEFDRL TR BIREN T BEDUOSLIRTET AL Bb
PPN BRI FHT O THIRS I OB A S TR EIBESIET o2, CNE TREMOHE
SEDESIERETIE. BRBMOARRS L (19748 T, 1 F 1208 $hF 458 O FE| C L2588 E
R A —hT R0 (Autodesk, Inc )20 oF T Autodesk Revit) FFRL TBIMT —2&L T &
Bilo, T =522 =73 DI COBiel & LT, 27T ¢ 73 A EITDIBMUZ 2 27 T IBM
Maximol & ERSEE L.
T

Business Result

=Taisei and IBM concluded that this approach reduces maintenance cost by
approximately 13% ("1

=" Taisei and IBM published a joint press release about the efficiency on May
(http://www-06.ibm.com/jp/press/2013/05/2202.html).

*1 In case the construction cost is 100M$ and the maintenance cost is 320M$.
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OlrteSyrof Shanghai Tower

At 632 meters, 2" largest
building in China and 4t
largest building in the
world

Targeting LEED Gold and
China 3 Star sustainability
certifications

Unique design features
for sustainability

Owner-driven BIM process
through construction and
Into building operations
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Emln:llng |I'IfCIITTIEI‘|ZIDI'I Modelling (BIM) t-E&E:hI'ID|Dgy’

SIX LEADING = ,_;_,_-{ /

>PG9

L Academy(c™TC

‘ Fnr us at the Emldlng and Construction Authnnty (EEA] the
long-term target is to raise the productivity of the sector by §
up to 25% over the next ten years. One of the ways to do
this i1s through accelerating the widespread adoption of the

B 3= Cheng Tai FattE_“/uc‘:.BCA
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E-submission D #F X5 B

e

o A S S S SR
e Rl - | HE

WHAT'S NEW?

B Construction and Real .Estate Network —
to submit plans and apply for permits and

rortifiratoc

ADCAP contractor
Phua Chu Kang
should be happy.

He can now get building
permits and planning
approval all under one roof
— his own — at the click of a
mouse. '

___Yes, builders need no

longer go around government
offices to start a project.
From today, some 900
consultancy firms can apply
online for all types of
building plans
simultaneously to .
12 different government
agencies.
They can submit building

' plans and apply for building

permits and certificates
through the Construction

and Real Estate Network
(Corenet).

The Building and
Construction Authority
(BCA) estimates this will
help the construction
industry save about $160-
million a year.

To help, various .
government agencies will set
up computer terminals on
their premises.

But companies can acquire
the necessary hardware and
software themselves.

BCA and the Singapore
Productivity and Standards
Board have packaged a
financial assistance scheme
to help them doso.

However, this scheme will
be available only to the first
400 applicants.

BCA will also offer
subsidised training on the
new system,

Online approval = $160 million annual savings

building codes, regulations
and standards from different
agencies.

And the Electronic
Buildable Design Appraisal
System will enable users to
calculate whether a building
plan complies with official
regulations.

ACLICK:
Mr Mah Bow
Tan, Minister
for National

Navalanmoant
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E-plan check

IT,'II abc.doc - Microsoft Word

File Edit View Insert Format Tools Table Window Help

NEdae 8k -a<« @ wx -3

Normal - TimesMewRoman - 12 ~ B I U

L ngll

CTor 3o e B AT z‘

Project Title: UnitTest IBP_FSB FC_2 4 12 conc
. Checked by: chidam
- Date: 25/09/2004
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[1. Clause Reference

[TBP_CDSB TR 2_§

~ | Non-Compliance Object

IFCSPACEX=9182, Y=-382 . Z2=0

Error Type

Error

Error Description

The waist size [150.000000] of the stair above the
sHS is less than the requirement [300.000000]

Remark

[ Related Object

[IFCSTAIR X=7382, Y =-582,Z=0 |

Error Type

Error

Error Description

The waist size [150.000000] of the stair above the
sHS is less than the requirement [300.000000]

RIEALAR

Remark
- [ Related Object [TFCSTAIRX=7382,Y=-582,Z=0
- Error Type Error
- Error Description The landing thickness [200.000000] of the stair

above the sHS is less than the requirement

- [300.000000]
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Total constructed floor area (m?)

Project Productivity =

Total number of site workers {mandays)
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. NCE FOR IN DEPTH NEWS AND FEATURES ON MAJOR
New Civil Engineer PROJECTS

( ( - Russky bridge sets new record
Mark Hansford in Viadivostok

WWW.NCE.COUK Panama Canal mega expansion
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Home »” News *” BIM

BIM and the UK construction industg: | HOST POPULAR | MOST COMMENTED
Tgnder irregularities ,:!isrupt another

Highways Agency maintenance deal
one year on

3 September, 2012 | By NCE Editoriz

HS2 chief engineer rails against
construction inefficiency

Scottish and Southern to take legal
action over Glendoe hydro scheme

Engineers ramp up Jubilee Line tunnel
repair effort

Infrastructure in 2013: special report

ritchies

One year on from the government's decision to = 0
mandate the use of Level 2 Building Information =
Modelling (BIM) on all publicly procured projects
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