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How an We ldentify
Best Practices?

-

Best Practices result In
Superior Performance




-
fiermiance Measurements

|l -
duced cost

n Confoqa e to budget

Conformance to schedule
Reduced rework

Reduced errors and omissions
mproved client satisfaction
Higher profits




* hgzaﬁts Performance?

Izational structure
n Work | sses

N Humﬂfactors

n IT approach




Orianizatio =

al Computing Development
.

Automation of Business &
Infrastructure Investment

Strategic Business
‘ Vision
(1000% Return)
Automation of Processes

L Tactical Business
Vision
Automation of Tasks (300% Return)

Technology-Driven

Vision
/ (10-20% Return)

Source: Nolan, Norton & Co., 1988
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'WHhat does this have to do
“With the De3|gn and

Construction Industry?
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struction Industry: $3.2 Trillion

4 Specialty
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ngineer

: Code
‘-\ Administrator

_ -
Architect -

- General

Contractor

Specialty
Contractor

Facility
Manager Product
Construction Supplier
Manager




\ . WD ' 0 Know

lon Technology yields return on
investm that is an ORDER OF

MAGNITUDE GREATER when applied

to total work processes rather than
discrete tasks.
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Reengineering
ave traditionally organized work as a
Ice of separate tasks and employed
complex hanisms to track its progress.
n Conventional process structures are

fragmented and piecemeal, and they lack the
Integration necessary to maintain quality and
service.

n The goal of Reengineering is to break loose
from outmoded business processes and
create new ones.

n Information Technology is the enabler.




Information Age

lﬁ‘ %! @ %! \VASH COMPUTER-BASED WORK PROCESS

TASK TASK

Segmentation Integration




ry\g Principles

se Job descriptions on objectives.
» person perform a work process from
beginning
n Link'parallel activities instead of integrating

their results (concurrent engineering).
n Build control into the process.

n Capture information once; avoid redundant
data entry.

n Treat geographically dispersed resources as
If they were centralized.
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@‘dﬁ: Bechtel Group

n EPC organization
1 1997 re es: $9.4 billion

n 20,0ﬂ®mployees worldwide




‘ . éeyisitéd

n hey did.
n How they did it.

- How they supported their EPC activities
with information technology.




Goal:

ower Plant Installed Cost by 30%

hanged engineering approach
Ineering = 10 — 15% of total costs

and optimized standard plant designs
n Rg“ed engineering costs by 40%

n Changed procurement approach
n Procurement = 50% of total costs
n Centralized procurement
n Established strategic alliances with suppliers
n Supported alliances with electronic integration

n One result: reduced steel procurement time from 2
months to 2 weeks




I Support for EPC

tegrated suite of applications for:

n Constru

n Client/Server with middleware integration
platform

n Integrates applications from multiple sources

n Bechtel-proprietary
n Off-the-shelf
n Client- and vendor-proprietary

n Uses Internet technologies to distribute
iInformation globally




revwnxeg ration Efforts

rolect -specific
, | -point interfaces
n Not architected

n Not standard
n Not reusable




Program
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Specifications
Program

y

Purchasing
Program

2

/

Procurement
Tracking
Program

Cost
Estimating
Program

|

Project
Scheduling
Program




Purchasing -t ’ i ect Procurement CAD Specifications

Program SREELINg SERERLINg Tracking Program Program
Program Program Program
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Information Exchange Layer

Back-End RDBMS




AU m;te'd Data Tr ort Based on Business Rules
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Reply
Publish Subscribe

Request

Information Exchange Layer




ry\g Principles

se Job descriptions on objectives.
» person perform a work process from
beginning
n Link'parallel activities instead of integrating

their results (concurrent engineering).
n Build control into the process.

n Capture information once; avoid redundant
data entry.

n Treat geographically dispersed resources as
If they were centralized.




EISOMPEeriform a work process from

n Link parallel activities instead of integrating

their results.
n Build control into the process.

n Capture information once; avoid redundant
data entry.

n Treat geographically dispersed resources as
If they were centralized.




of Integration

ARRIS AutoCAD
Design Office Design Office

~




' aas Great Impact

obal

n

n Virtuall
N Easy‘éconnect

n Browser technology is easy to use

n Extranet (Project Web Site)products are
providing increasingly sophisticated
project controls

n Workflow management
n Audit trails




<3 ProjectCenter: Schematic Design Drawings - Microsoft Internet Explorer

JEiIe Edit  Yiew Fawvontes Tools Help

-0 Q[0 QS B

Jﬂgdress I@ om/ProjectCenter/155/html/schematicdesign.cfm "’l

PROJECT
center

E Vv O L W

DIRECTORY
DOCUMENTS
DRAWINGS
Shetches
5 natic Design
Cresign Develap
Construction Locs
PHOTOS
FORMS/LOGS

MESSAGES

Commerce Street Office Building UPLOAD|
Choose File(s) to Upload to Server
=] ChSamples\ext_elevll dwg Add.

=] ChSamplesifirstdl dwg
=] ChSampleshint_alewll. dwg
=] ChSamplesiroofl]. dwg
=] ChASamplesisketchDl dwg
=] ChSampleshceiling0T.dwg

ﬁﬁemnvé

Category:

IS[:hemElti[: Design j W Overwrite All Descriptions?  Nor-dava upload: click here.

Author:

IArthur Delaney

Description:

IS[:hE:matic: design set

Warning: Existing files with the same name as uploaded files will be overwritten.
Uploaded files will appear in the file listing momentarily. To display the uploaded
files, you may need to update your browser display by clicking the "Heload" ar
"Hefresh" button on your brovwser's toolbar.

Upload I I

[« |

- | % Intemet



<3 ProjectCenter: RFls - Microsoft Internet Explorer

J File Edit Yew Go Fawvorites Help |
J G- > @ ﬁ | @ 2 {‘3 @ | % oy Jf-'address &1 hitp:// projectcenter evole com/ProjectCe

[ Commerce Street Office Building | NEW |
ozi7k1z4@ RF Submittal
BRSNS ubmitted by: Submitted to: Date Submitted:
IGeneraI Contractor j Iﬁrc:hitec:t j 11/30/1934

DIRECTORY

DOCUMENTS .
Subject: Discipline: Date Required:

DRAWINGS
PHOTOS IDuntwurI{ IME[:hani[:aI j |12f[]4f98

FORMSILOGS
RFl= Information Requested:

?HE«Nquq Eeference Dwg M1.2ZH Please clarify return duct sizes out =
SHPEERR [of shaft at column lines F&lO. The drop in that shaft is
DISCUSSION designated as 18 = 14. The duct to the west 13 not
designated until after two transitions. The duct at that
point {(on the edge of womens toilet room 114 is -

Clear This Form W Check for attachments MNext == |

(zelect additional recipients next page)

| | | |£Internetzune o




Supplier

Object Messaging / Internet Technologies




eb Technologies on
ument Management

-~ L
More Collaboration/ Comﬁ\unication

More Information Reuse
Shorter Wait Time

Shorter Search Time

More Timely Information

Better Information Access

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Percentage of Respondents

SOURCE: MYERS-TIERNEY AND ASSOCIATES, 1997
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SOURCE: INFOWORLD, 1997
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SOURCES: INFOWORLD, 1997
Forrester Research, 1998
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merce Projections
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SOURCES: INFOWORLD, 1997
Forrester Research, 1998
Boston Consulting Group, 2000




yecific.Web Portals

Collaborators

Project

Internet

— Poral 3 gy

3D Models

T otare
!

Consultants/ Services




n ASP% ject Web Sites/ Extranets & ...

n Electronic brokers

n Collect data from multiple sources
n Product data
n Codes

n Provide domain-specific search capabilities
n Provide transaction infrastructure (e-commerce)

n CAD systems that can operate In this
environment!




Assessment of the Current
State of CAD Technology




‘Benchmarking 1.T. Best
Pr among Design Firms

- 1998
n Small le

N Firmﬂom 22 to 700 staft

n Focus
n Chicago office
n Architectural practice
n General building types
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YS
nTec y Components

n Business Effects

n Interviews with project teams




AWl Fitms Agreed

y spent on computer technology
had yi benefits.

n Compuiter technology had changed the

firm’s work processes.
n These changes were positive.




ectural Groups:
esign Phases

CAD is indigensab'fg.

- r(?g li]ceeesdtehdeon PO
90%-

0/ -
Compu 80 f’
total of hours per 70%:
project. 60%:-
Computer use shortens the 50%-
calendar time it takes to 40%
complete a project. 30%-

Computer use increases 20%
revenue per person. 10%

Computer use increases firm 0%-
profitability.

AN
N

a project.

A N N N NN BN N\ TN




Reap Benefit
o th eap Benefits

e -
Issed higher level benefits
' Missed 3P modeling benefits

n LittIéanhasis on applications other
than CAD




ral Groups:
fits

ter use improves client

Computer ces the
number of fiel nge
order

Computer use reduces the
cost of field change orders.

Computer use reduces errors
and omissions.




Challenges Identifiec

ISciplinary coordination issues
n Barrisr's Information reuse

n Lack of automated controls




Interdisciplinary Coordination

~— —

-

“Interferences between
building systems Is where
all the reworks occurs.”

CAD for Principals Council, 1999




Géwd‘y: LS3P Architects

“S}’ a TQM project directed toward
building ity control into the design and

documta On process

n Tackled the interdisciplinary drawing
coordination problem, using 2D CAD
technigues

n Replaced a final coordination checking
procedure with use of master project CAD
model during production




agement of design information

:)Fderoject team communication
prove accuracy and graphic quality
Reduce review and rework effort

mprove ability to respond to client-driven
revisions




ﬁ;‘ Effort Involved

ttlng up the CAD system so all plan

S referenced the primary model.
n CAD s’%ﬂbrds that:

n Segmented data to serve all disciplines

n Plotted data in correct line weights for
different drawing types

n CAD customization to handle rotated and
Irregular geometry

n Establishing procedures for data exchange
with outside consultants

n Refining the approach over time




. ;T(w\ﬁcipa'ted Benefits

r%)fit Margins
n Better Time Performance

N Lesrsﬁe-Work
n Fewer Under-Performing Jobs
n Work Process Improvements




" WhatBenefits'Did LS3P Reap?

M ed design cycle time by
nearl

n Reduced review and rework time
by 35%

n Reduced construction change
orders by 80% (client estimate)




oject Team In Benchmark
he Same Problem

i

eveloped CAD Standards that worked for all

n Made adh nce to these standards “idiot-
proof.

n Automated creation of drawing backgrounds.
n Automated drawing background updates.

n Trained project team in tools and procedures.
n Provided project-dedicated IT support.




Resl o~

i

team In benchmarking study to rate
compL se “Highly Effective” for all

project phases

n Only team to rate computer training and
support “Highly Effective”

n Errors and omissions: less than 1% of
construction cost




ral Groups:
fits

ter use improves client

Computer ces the
number of fiel nge
order

Computer use reduces the
cost of field change orders.

Computer use reduces errors
and omissions.




ren't all AEC organizations using
CAD I IS way?

n Why don't design firm believe they

realize high-level benefits?
n Is the problem with the firms?

n Or Is the problem with the CAD
products?




ct aluation:

e

acipals Council, 1999
E

*S the number o a project —
Reduces the total nu of er project
Shortens the calendar time i CO > a project
creases overhead
evenue per person
ases firm profitability
Permits firmto p tional services
Makes proje r to manage
Improves project communication
Improves draw ing coordination
Improves interdisciplinary coordination
Improves draw ing completeness
Improves draw ing quality
Improves client satisfaction
Reduces number of field change orders
Reduces cost of field change orders
Reduces errors and omissions

Strongly Disagree Somewhat Don’t Somewhat Agree Strongly
Agree

Disagree Disagree Know Agree




- Initial training hurdle
n relearning/ obsolescence of skills
n Isolation Xperienced personnel from the

process

n Staff develop either computer skills or
professional expertise, not both

n Difficulties iIn monitoring project progress and
catching mistakes early

n Difficulty of coordinating and enforcing
complicated CAD standards and procedures

n Problems getting output
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“To rs have eased the cumbersome task of
preparing co ocuments that require enormous amounts
of data. Compuiters have improved our ability to envision a

three-dimensional object and present it to the user. The next
step Is to seamlessly link the architect’s efforts to the industry
that procures, assembles, constructs, delivers, and operates
and occupies the buildings.”

W. STEPHEN SAUNDERS AIA
Eckenhoff Saunders Architects, Inc.




struction Industry: $3.2 Trillion
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 The Pa adigm Shift:
CAD @encept is'Changing

Creation of Drawings
n2D

n Syli.)lic Representations

n To building electronic simulations
n Complete (to some level of detalil)
n Unambiguous(non-symbolic)




eyond8D Visualization
3D,Geometry

n Focuse?@ the appearance of surfaces
n Provides tools for:

n Assigning materials to surfaces

n Setting light sources and intensities

n Moving through the designed environment
n Generating “photo-real” images

n Generating and recording animations




n Bentle
N Tﬂ*\a

n PlantSpace
n 1ez
n speedikon

n Nemetschek
n AllPlan

n Revit — coming soon




Creating an ifying the model based on design and

analysis applica
Maintaini soclated data, especially cost

Generating and working in multiple views of the model
n 3D views

n 2D drawings
n Plans
n Sections
n Elevations

n Schedules
n Bills of materials
Identifying interference conditions




he Hely Grail of CAD

“St In 1959 we outlined a system that would, In
effect, join man and machine in an intimate
cooperative complex... the designer seated at the
console a.Ning a sketch of his proposed device on

the screen of an oscilloscope tube with a light pen,
modifying his sketch at will, and commanding a
computer slave to refine the sketch into a perfect
drawing, to perform various numerical analyses
having to do with structural strength, clearances of
adjacent parts, and other analyses as well.”

- Steven Coons, 1963




.- ormatlon Constitutes

_ i%‘grlc‘Bundmg Model

n the tradltlonal CAD domain
n AttribL

n Relationship/Assembly
n Behavior







“
S
_rials
‘n FInish

n Phyﬁﬁal properties
n Color
n Stiffness

n R-value




i
arts are related
n Mov wall changes the room area

n What'moves with what

n Windows are part of the wall

n What may not move
n Shear walls
n Building core




chavior.
R
% tural members must be sized for

n More#n g allows more solar heat gain
h

which must be offset by cooling capacity.
n Certain activities require acoustical
separation.
n Building materials and systems require
specific construction techniques and
equipment.
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AMWhat are the Benefits
of this Approach?

—
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Study - ‘3D CAD Link’

™=

-

- Valu ' Project Value
w $50M - $500M




W1 Study: 3D vs 2D Benefits
& Uje was+“Average” to “Very Good”

duction In construction cost
grow

n 4%‘Qeducti_on In construction
schedule slip

n 65% Reduction in construction
costs due to rework
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R : .
n Poor use of 3D modeling increased:
&,s

n Scheo‘é‘ip
n Re“

n Proper use required:
n 3D modeling in design phase
n Automatic interference checks
n Integrated database

n Major use of 3D model by most advanced
groups was to access the data associated
with the model, not the spatial information.




ues in Adopting
X eration CAD

of use/ learning curve
' design time/ costs
e complex geometries and unique components

Determining the appropriate level of detail for the model
Ability t tion the model among multiple users while
maintaining coordination

Ability to integrate models form multiple sources
n With sufficient detail for accurate interference checks
n Without bogging down performance
n Interoperability of objects from different systems

Tools for model review and Web publishing

Speed and ease of drawing extraction

Maintenance of annotation when model triggers drawing update
Techniques for batching global changes and updates

Ability to expand the non-graphic database incrementally




) for Principals Council:
' the'Next Generation of CAD Products

- at works like a design
professional thinks

n Design and quality feedback
n Budget, schedule, performance controls
n Output and deliverables

n Industry-wide interoperability /
electronic process




aseof Use
Mstent user interface from release
to eé‘i

n Userinterface objects should stay put
n Short or non-existent learning curve
n Training on the desktop on demand

n Ability to create new parametric
building components without
programming




are that \Works Like a
fessional Thinks

rt the casual user
n Plain ISh prompts

- Ability to see and edit the model in
multiple views

n Flexible conceptual design tools with
seamless progression to greater detall

n Integrated rendering and animation




e’a‘dﬂua'rty Feedback

nd the graphic representation

n Ablility R In with generic components,
then e and substitute

n Ablility to evaluate alternative products for fit,
performance, cost, etc.

n Two-way Interfaces with engineering design
and analysis programs

n Automate the creation of drawings
n Automate interference detection




N Su

ap
n Interface with RS Means Cost Works
and other sources of cost data

o
-way gquantification
n Support “live” QTOs

POkt a full range of cost estimating

oroaches (ASTM E 1557)

n Ability to substitute products and
Immediately see cost impact




rm' Ht
n G preview for both color and

monochrome output
n Qui" and easily output different views and

scales

n Cut and paste to other applications, such as
Desktop Publishing

n Deliverables
n Maintain compatibility with 2D CAD systems
n Ability to conform to client CAD standards

n Ability to bring legacy data forward into the next
generation




-Wide Interoperability

#osic Process

port for collaboration

n Muma ation
n Multi-location

n Web-based
n With model management and control

n Ability to import intelligent product templates
from Web sites to evaluate:
n Fit
n Performance
n Code compliance
n Cost




struction Industry: $3.2 Trillion
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Au

Automation of Business &
Infrastructure Investment

Automation of Processes
& Technology Clustering

Automation of Tasks
& Individual Learning

Intra Cross Outside Whole

Procedures : ! . .
Function Function Business Business

Source: Nolan, Norton & Company
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- Tactical Business
Vision
(300% Return)

Technology-Driven
Vision
(10-25% Return)

Strategic Business
Vision
(1000% Return)

Procedures

Intra Cross
Function Function

Outside Whole
Business Business

Source: Nolan, Norton & Company




Progression

Parametric
Building
Model

Workflow
Management

Electronic
Data
Management

Interdisciplinary
Coordination

Design

Applications
Computer-

Aided
Drafting

Intra Cross Outside Whole

Procedures : ! . .
Function Function Business Business
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http://www.cadforprincipals.org
http://www.cadforprincipals.org
http://www.myrevit.com
http://www.myrevit.com
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