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“AIA Knowledge” is a Registered Provider with The American Institute of Architects 
Continuing Education Systems (AIA/CES).  Credit(s) earned on completion of this 
program will be reported to AIA/CES for AIA members.  Certificates of Completion 
for both AIA members and non-AIA members are available upon request.

This program is registered with AIA/CES for continuing professional education.  As 
such, it does not include content that may be deemed or construed to be an 
approval or endorsement by the AIA of any material of construction or any method 
or manner of handling, using, distributing, or dealing in any material or product.  

Questions related to specific materials, methods, and services will be addressed at 
the conclusion of this presentation.

AIA/CES Compliance Statement
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All attendees will be eligible to receive:
1.0 AIA/CE Hour   or 
1.0 IDP Hour of Supplemental Experience.

All attendees at your site will submit for credit by completing the webinar 
survey/report form. The URL to the survey/form will be emailed to 
attendees/registrants at the end of the presentation. Certificates of 
Completion can be download at the end of the survey.

Continuing education questions can be directed to tap@aia.org. 

AIA/CES Reporting Details
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The use of computer technology has allowed designers to explore inspiring and 
radical design ideas.  And, when these ideas are presented to clients the designers 
are challenged with “Can this world‐class architecture be constructed within the 
project budget?”  Surely computer technology can assist designers to monitor 
predicted construction costs?  Surely computer technology can automate the 
tedious task of measuring, counting and organizing design components for cost 
estimating?  This webinar explores the challenges and successes of using BIM for 
predicting construction costs through a series of three presentations provided by 
Beck Technology, Project Time & Cost, Inc. and Vico Software.

Course Description
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Participants will be able to:

1. Discuss the concepts of using BIM for design cost analysis.
2. Describe BIM authoring requirements needed to support cost estimating.
3. Lead a discussion within the firm to consider project workflow requirements 

to support BIM for cost analysis.
4. Describe the basic data exchange requirements between BIM and cost 

estimating applications.

AIA/CES Learning Objectives
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1:00 – 1:05 Opening Announcements

1:05 – 1:20 Corey Sanders presents

1:20 – 1:35 Kenneth Roberts presents

1:35 – 1:50 Donald Henrich presents

1:50 – 2:00  David Scheer, AIA, moderators the Q&A

Schedule ‐ Eastern Standard Time (EST)
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David Scheer, AIA
Moderator
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Beck Technology



Thursday, August 23, 2012
Opportunities for Early Analysis with Macro BIM:

 Visualization

 Space Analysis

 Cut/Fill & Site Analysis

 Phasing/Sequencing

 Energy Performance

 Cost Modeling/Estimating

 Alternative Evaluations – What if’s

Macro BIM - Overview
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Accurate Conceptual Cost Modeling

Faster and better information….

…typically between 2% and 5%
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Complete building 
models can be 
created in minutes

High Level     
Graphical 
Modeling

Accurate Conceptual Cost Modeling
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Real Time Data 
Feedback

Costs adapt live as  
the model evolves

Accurate Conceptual Cost Modeling
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Macro BIM – Cost Modeling/Estimating

 Conceptual cost modeling for early design

 Eliminate assumption gaps



Healthcare Project Example 

Initial Budget: $900 million

+$400 million
30% DD Estimate: $1.3 billion

…Largest in US today



Healthcare Example - % based skin estimate



Define Room Types that represent major costs for 
equipment and finishes

OR
Classification Item Number Qty. Formula

Floor

Welded Sheet Vinyl Flooring Area S.F.

Sheet Vinyl Integral Cove Perimeter L.F.

Ceiling

Gypsum Board Ceilings Area S.F.

Paint Drywall Ceilings Area S.F.

Walls

1 Layer of 5/8" Type "X" Gyp Board WallArea S.F.

Lead Lined Gypsum Board 0 S.F.

Tape & Bed WallArea S.F.

Paint Drywall Partitions - Epoxy Paint Perimeter*9 S.F.

Interior Door/Frame/Hardware - 6/0x7/0 w/ vision 
panels Each Opng.

Paint Door & Frame Each Ea.

Specialties

Wall Protection, Corner Guards, stainless steel, 16 
ga, 3-1/2" leg 4 L.F.

R/F Sheilding (Braden Shielding or similar) WallArea/4 S.F.

Other

Uni-strut Medical Equipment Support Allowance Each All

In-Wall Blocking - Upper Cabinets Perimeter/2 L.F.

In-Wall Blocking - Base Cabinets Perimeter/2 L.F.

In-Wall Blocking - Miscellaneous Perimeter/2 L.F.

Solid Surface Vanity Top Perimeter/2 L.F.

Cabinets, wall cabinets Perimeter/2 L.F.

Cabinets, base cabinets, not including counter Perimeter/2 L.F.

Healthcare Example



• 1500+ interior spaces
• 2 million SF
• Start to finish in 10 days
• 1.5% Estimate Variance from CM

New budget $1.27billion

Healthcare Example
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Energy Analysis

• Order of magnitude 
impact

• Uses Dept. of Energy 
DOE2 engine

• Configured to local 
weather data

Macro BIM – Energy Analysis



Conceptual Sitework
Analysis
• For site feasibility studies

• Cut and Fill costs

• Soil strata information 
and cost calculated if 
known

Macro BIM – Site Analysis



Macro BIM – Phasing/Sequencing



Bringing it all Together

Deliverables...

 Detailed Cost Estimate
 Estimate Clarifications
 Use Information Downstream
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Kenneth A. Roberts, PMP, CCC
EVP and President Personnel Development
Project Time & Cost, Inc.

5D BIM Design Phase Control Estimates



Tri-Service Automated Cost Engineering Systems

• Tri‐Service – Army, Navy and Air Force

• TRACES
– Suite of Cost Engineering Software Applications and Databases
– Used by Tri‐Service Cost Engineering Community,

Including its Architecture‐Engineering Contractors

• TRACES Administered by U.S. Army Corps of Engineers

• PT&C has held TRACES Support Contract Since 2001

• In 2009 Tasked with Developing a BIM Interface
– TRACES Detailed Cost Estimating Application Interface with BIM
– Presentation Focuses on Lessons Learned from this Task

(TRACES)



TRACES BIM Interface

• A Multi‐Phased Task
– Proof of Concept

• Gap Analysis – Cost Estimate
Input Needs vs. BIM Output

• Closing the Gap
• Data Export/Import Requirements
• Interface Prototype

– Prototype Testing
• Repeat Gap Analysis – Different Facility
• Closing the Gap
• Refine Data Export/Import Requirements

– Interface Definitive Design
• Open Architecture to Maximize Interoperability

Task Overview



Perceived Impact of BIM on Cost Estimating

“BIM is going to make the cost estimator obsolete –
just push a button and out pops an estimate.”

***FICTION***

“BIM will dramatically increase the accuracy of cost estimates.”
***FICTION***

“BIM can dramatically increase cost estimating efficiency –
the time required to produce an estimate can be cut in half.”

***FACT***

“BIM can provide a complete quantity take‐off to the estimator.”
***FICTION***

“BIM can improve the accuracy of cost estimates.”
***FACT***

“To fully reap the benefits of BIM requires better collaboration
between  designers and cost estimators.”

***FACT***

Fact versus Fiction



TRACES BIM Interface

• Model “Quality/Suitability” is Everything
– BIM Quantities Must be the Right Quantities
– Design Intent vs. Construct Intent
– Example #1

• Typical Turndown Slab

Lessons Learned

As Originally Modeled As Re‐Modeled



TRACES BIM Interface

• Model “Quality/Suitability” is Everything
– BIM Quantities Must be the Right Quantities
– Design Intent vs. Construct Intent
– Example #2

• Long Span Steel Joist

Lessons Learned

Modeled Using a Steel 
Tube Object

Provided the Desired 
Visual, but NOT the 

Needed Quantification 



TRACES BIM Interface

• Model “Quality/Suitability” is Everything
– BIM Quantities Must be the Right Quantities
– Design Intent vs. Construct Intent
– Example #3

• Cast Stone Window Sill

Lessons Learned

Modeled Using a 
Structural Precast 
Beam Object

Provided the Desired 
Visual, but NOT the 

Needed Quantification 

Important to Use the 
“Right” Object for Unique 

Linking to Cost Items



TRACES BIM Interface

• Model Granularity
– What Isn’t Modeled?

• Reinforcing Steel
• Waterproofing
• Finishes
• Wiring
• Formwork
• Etcetera, etcetera, etcetera

– Level of Definition (LOD)
• AIA E202 Building Information

Modeling Protocol Exhibit
• LOD 100 ‐ Overall Building Massing
• LOD 200 ‐ Generalized Systems/Assemblies 
• LOD 300 ‐ Specific Assemblies (Detailed) 
• LOD 400 ‐ Fabrication, Assembly and Detailing
• LOD 500 – Actual Constructed Assemblies

Lessons Learned



TRACES BIM Interface

• Object Definition & Association
with Cost Items/Assemblies
– What’s Important?
– Non‐Geometric Data
– Uniqueness/Differentiation
– Construction Means & Methods

• Standardization
– Required In Order to

Fully Reap Benefits

• Workflow Modifications
– Important for Designer and

Cost Estimator to Collaborate

Lessons Learned

Mounting Height?
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COST PLANNING with BIM from a GC’s perspective

• Company Introduction
• Focus of GC/CM & Use of Model
• Benefits of Visual Costing
• Technology Solution
• Importance of Standards, Libraries, and 
Data

• Call to Action



 Truly Exploit the Benefits of BIM for Construction

 5D BIM Software and Services:
 Most Integrated Virtual Construction Solution on the Planet

 Most Experienced Virtual Construction Team

 Our Customers: Owners / A / E / CM / GCs / S

USA

UK

UAE

HU

FIN

+11 WW 
Partners

Vico Software

“Vico’s software and services are revolutionizing the way we 
plan projects... leading to huge reductions in the 
inefficiencies, waste, and rework that plague our industry.”

California Academy of Science
Courtesy:  Webcor Builders

Andy Ball, CEO, Webcor Builders:



Focus of GC is on Quality, Cost, and Schedule

Performance

Program
Design

Architects

Engineers

General Contractors

Subcontractors

DESIGN CONSTRUCTION

Owner

Quality
Schedule
Cost



Continuous and Proactive Cost Control
Cost target set with Design team + owner per system and per departments

Project Timeline 

Traditional 2D 
Estimating Process

Value Engineering  Value Engineering 
Target Cost (Budget) 

5D ‐ Continuous Value Analysis

Benefit to Owner / Designer
5D: Cost Planning – Budget Control



Benefit of Visual Cost Planning 

Decision Support & 

Superior Interaction

Reduce RiskMake Life Easy for 

Owners and Designers



Visual Cost Planning





Explore and Compare Versions



Technology – Create Take Off Items (TOIs)



Technology ‐ 'Create Construction Caliber' 
Take Off Quantities (TOQs)



Technology – Create Quantities (TOQs) / by Location
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MPS: A Brief History

• Model Progression Specification – written by 
Vico and Webcor

• MPS => E202 Incorporated by AIA
• MPS 2.0 => Custom Project Usage
• MPS 3.0 => Prepared Datasets
for modeling, cost, and schedule

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Site Preparation 100 100 100 200 200
Sub Structure 100 200 200 300 400
Superstructure 100 100 200 200 300
Exterior Enclosure 100 100 200 200 200
Interior Build Out 100 100 150 100 200
MEP  Systems 100 100 100 100 200 
Site Improvements 100 100 100 100 200
Logistics 100 100 200 200 200

MPS: A Brief History



MPS usage: 
Evolutionary Estimating Using Various

Levels Of Detail (LOD) 

Target $ $ / SF $ / SYS $ / 
Element

$ / 
Activity $ / Unit

Key Points

1. Planning in advance with entire team makes this easier
2. LOD’s can be mixed
3. Rich datasets can automate much of the estimating and scheduling when using a model
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MPS 3.0 ‐ Goal: Tool Kit for Project Teams
Design

Cost

Schedule

Building Elements

Name of Building Object = Name of Line Item in Estimate
Cost Line Items Organized as Assemblies (tiered)
Cost Line Items contain Labor = Schedule Tasks
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MPS 3.0 – Aspects, Classes, and LOD’s
ASPECTS AND CLASSES MPS MATRIX

ASPECTS CLASSES DESCRIPTION TARGET LOD ASPECTS

MODEL 'M'

M0 No Model M E S

M1 Building/Spatial/Room Massing 000 M0 E1 S1

M2 Building elements with approximate dimensions (SD) 050 M0 E2 S2

M3 Building elements with design dimensions (DD) 100 M1 E2 S2

M4 Construction Model (CD) 200 M2 E3 S3

M5 Fabrication / Virtual Mockup 300 M3 E3 S3

M6 As Built 400 M4 E4 S3

COST 'E'

E1 Division Level Ranges  450 M4 E5 S4

E2 Massing Driven Ratios & Ranges 500 M5 E5 S4

E3 Element Driven ‐ Assumption Based ‐ Resource Level & Ranges 550 M5 E5 S5

E4 Element Driven ‐ Specification Based ‐ Resource Level 600 M6 E6 S6

E5 Element Driven ‐ Subcontractor Based ‐ Resource Level

E6 Actual Cost

TIME 'S'

S1 Milestone Schedule

S2 Element Based – average production rates 

S3 Phase Schedule – activity based using resource hour estimates

S4 Phase Schedule – subcontractor production commitments

S5 Weekly Workplans

S6 Actual Progressed Schedule 



Design

Cost

Schedule

An Example of a tiered cost plan



Easily show cost variance between 
design alternatives
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This concludes the AIA/CES Course #T12009.

In order to receive credit, you will need to follow the link provided in the chat box. 
This link will also be provided in the follow‐up email you will receive one hour 
after the conclusion of the webinar. 

You will be prompted to download a certificate of completion at the end of the 
survey. You will need to fill in your name on the certificate. AIA members can 
expect to see this credit on their AIA transcript within 48 hours of the live 
presentation.

Thank you for joining us.


