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Standardization: The Success Factor in 5D Estimating

James McKenzie
Director - Center for Excellence - Swinerton Incorporated

Constance, Germany- October 26, 2013
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Government

Regulations

Social Issues

Economy Palitics

Introduction
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Owner Team

Tools fecused on the owner team:

- Capital planning software
- Financial software
- Operations software =

Communication between teams:

= Mail

- Bhipping services

- Fax

- Email

- File transfer protocol (FTP)

- Internal servers configured
for access through a firewall

End Result

* Patential delays

* Unexpected costs

* Mon-environmentally friendly
{paper & shipping)

Design Team

Tools focused on the design team:

- Project Information Managemeant
(PIM) software | y
- Design software ]
- Office management software
L} ’, i
.

Construction Team

Tools focused on the construction team:

- Progect management software
- Bid management software | |
- Estimating software
A
) .Y

SWINERTON
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 AEC Industry has a poor track record of reliable estimates

Owner risk exposure

Lack of transparency

Artificially high project costs
Contingencies on top of contingencies
Inefficient project delivery

Potential for conflicts
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Verifiable and quantifiable nature of BIM provides accurate and timely estimates
Risk reduction

Best in class pre-construction services
Construction phase change management
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Power of 5D at Project Outset

Define steps and resources needed for:
= On site construction
= Prefabrication
= Continuous estimating and collaboration with builder
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BIM Data Extractlon Remains a Challenge

] Wealth of rich data
= Types of data:
* Geometry
* Object properties
e Custom parameters

S\J\Nm mr\

Model’s unique structure
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P¥¥ Standardized 3D model templates

= |mportance
= Model QA/QC
= Structure

= Examples
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® Standardized Estimating databases

= |mportance
= Structure
= Examples
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High | COORDINATION UNIFICATION

tow | DIVERSIFICATION REPLICATION

Business Process Integration

Low High
Business Process Standardization

SWINERTON
INCORPORAT

»1 Standardized data extraction tools and processes

* Integrated model
= Middleware concept
* Data mapping
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3D

= Existing Condibions
Models
— Laser scanning
- Ground Penetration
Radar (GPR) conversions
= Safety & Logistics Models
= Animations, rendenngs,
walkthroughs
= BiM driven prefabrication
= | aser accurate BIM driven
field layout

4D

SCHEDULING

= Project Phasing
Simulations

= Lean Scheduling
- Last Planner
- Just In Time (JIT)

Equipment Delivenes

— Detailed Simulation
Installation
= Visual Vahdation for
Paymen! Approval

oD

ESTIMATING
= Heal time concephual
modeling and cost planning
(DProfier)
Quaniity endraciion o
suppor detalled cost
eshmales
Trade Verfications from
Fabncabion Models
- Structural Steel
Rebar
- Mechamical/Plumbing
— Elecincal
= Value Engineerng
- Whal-if scenanos
— Visualizabons
— Quanfity Extrachons
= Prefabncation Solubons
— Equipment rooms
— MEP systems
Muiti- Trade Prefabrication
— Unique architectural and
structural elements

6D

SUSTAINABILITY

= Conceplual enengy
analysis via DProfiler

= Detailed enemgy analysis
via EcoTech

= Suslainable element
tracking

= LEED fracking

Critical Success Factors in 5D Estimating

7D

FACILITY MANAGEMENT

APPLICATIONS

= Life Cycle BIM Sirategies

= BiM As-Bualts

= BIM embedded O&M
manuals

= COBe dala populabion and
extraction

= BIM Maintenance Plans and
Technical Support

= BIM filz hosfing on Lend
Lease’s Degital Exchange
System
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2D DRAWINGS INTELLIGENT SPECIFICATIONS

BIM Model ) o
B

P ——-—

R - || COORDINATED ==

SCHEDULES OUTPUT  propucTION DETAILS
QUANTITY TAKE-OFF CLASH DETECTION

Data Coding Standardization

= Data intensive process

= Data accuracy

= Work Breakdown Structures
= Data from other sources




HOCHSCHULE

\“"“‘é KONSTANZ
—_ UNIVERSITY OF
SDinitiative APPLIED SCIENCES

(J

3 p Y 3
f\ WV
"

W Y

5D BIM Human Factors
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= Resistance to change

= Training

= Estimators trust of the data
= Productivity

= Eliminate silo thinking
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Collaboration Level 3
REQUIRED

IPD
JOC

Collaboration Level 3

ENHANCED

Design-Build
CM at Risk

Collaboration Level 3

TYPICAL

Design-Bid-Build
Design-Build
CM at Risk

Optimization requires builder integration
Design-Bid-Build

Design Assist

Design-Build

IPD and variants

IPD, LEAN

IPD-ish,
Enhanced
Collaboration
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1 Critical Nature of Planning

= Project Success is determined during the planning stage
= Start with a model

= 5D BIM and Project Pro-forma analysis and feasibility
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LEVEL of DEVELOPMENT
LOD 200 LOD 300

LOD 100

&

.J -
7 3

LOD 400 LOD 500

|
/

Tag?

' l#' 1
3 r
Concept (Presentation) Design Development Documentation Construction Facilities Management
DESCRIPTION: DESCRIPTION: DESCRIPTION: DESCRIFTION: DESCRIPTION:
Office Chair Office Chair Office Chair Office Chair Office Chair
Arms, Wheels Armes, Wheels Arms, Wheels Arms, Wheels Arms, Wheels
WIDTH: WIDTH: WIDTH: WIDTH: WIDTH:
700 700 685 685
DEPTH: DEPTH DEFTH: DEPTH: DEFPTH:
450 450 430 430
HEIGHT: HEIGHT HEIGHT: HEIGHT: HEIGHT
1100 1100 1085 1085
MANMUFACTURER: MANMUFACTURER: MANUFACTURER: MANMUFACTURER: MANMUFACTURER:
Herman Miller, Inc. Herman Millar, Inc. Herman Milker, Imc, Herman Miller, Inc Herman Miller, Inc
MODEL: MODEL: MODEL: MODEL: MODEL:
Mirra Mirra Mirra Mirra Mirra
LOD: LOD: LOD: - P
100 200 300 400 01/02/2013

(Cnly data in red is useabla)

practicalBIM.net & 2013




\ - HOCHSCHULE
— Lake Constance 5D-Conference 2013 el

— -. UNIVERSITY OF
SDinitiative APPLIED SCIENCES
establish causality

(bias --)

randomised “It is shown that ...”
controlled
studies

controlled
longitudinal studies

= Range Estimating
= Collaborating Estimating
= Systems Pricing
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= Range Estimating
= Collaborating Estimating
= Systems Pricing
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%71 5D Estimating and Big Data

= Big Data has arrived to the AEC industry

= Historical cost data

= |everaging data across the enterprise

= QObtaining business knowledge and wisdom
= Unstructured data
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