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A BIM Roadmap

It started with
the mills...

Today .5 man-hours/ton
1/3 the energy
40% higher strength
37% reduction in GHG

Bt s

et e

12 man-hours/ton

') essons Learned from the Structural Steel Indust



A BIM Roadmap

PRODUCING MILL
Wide Flange, Plate, Coil, Strip

20% to 40%
of steel
package cost

—>JOIST MFG
HSS PRODUCER

1

SERVICE CENTERS

60% to 80%
of steel
package cost

'

FABRICATOR

Detailer, Erector

PROJECT

oresthils) eesons Learned from the Structural Steel Indust



A BIM Roadmap

o i -
T o - n -
e 1 r e »

Material Handling
and Identification

Delivery and Painting
Erection (if required)

fuest i) sesons Learned from the Structural Steel Indust
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A BIM Roadmap
STRUCTURAL FRAMING SYSTEM

Structural Design

3D Modeling &
Detailing

Material Orders and
Scheduling

e L] | -
T

g =
Fabrication - i

i
i
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A BIM Roadmap

STRUCTURAL FRAMING SYSTEM

Structural Design

3D Modeling &
Detailing

Material Orders and
Scheduling

Fabrication

“| éssons Learned from the Structural Steel Indust



A BIM Roadmap

Engineer

m CIS/2

Translators Data

Exchange

‘mm File

Fabricator

fuest i) sesons Learned from the Structural Steel Indust



A BIM Roadmap

Example structural design detailing fabrication
applications package

CIS/2 Structural Steel ‘//
Product Model

Building Model — =

CIS/2 integrates all information needed for design,
analysis, procurement, fabrication planning, fabrication
automation and logistics and erection of structural steel in
buildings

fuest i) sesons Learned from the Structural Steel Indust



A BIM Roadmap

STRUCTURAL FRAMING SYSTEM

Structural Design

3D Modeling &
Detailing

Material Orders and
Scheduling

Fabrication

“| éssons Learned from the Structural Steel Indust



A BIM Roadmap

Casino of the Sun, Tucson, AZ
425 tons

Engineer’s
Software

Detaliler’s
Software

‘Lessons Learned from the Structural Steel Indust



A BIM Roadmap

Glenn Oaks Schools, Queens, NY
3500 tons

Significantly reduced
detailing errors

Reduce review time for
shop drawings

sIncreased engineer
confidence that what was
designed was what was
built

«Significant schedule
reduction

fuest i) sesons Learned from the Structural Steel Indust



A BIM Roadmap

Baptist West Hospital, Knoxville, TN

Traditional Schedule 18 weeks

Actual Schedule 11 weeks

Time Saved 7 weeks

Forast Hall

‘Lessons Learned from the Structural Steel Indust



A BIM Roadmap

Soldier Field, Chicago, IL

= 1

“Lessons Learned from the Structural Steel Indust



A BIM Roadmap

Mt Tahoma High School, Tacoma, WA

| 1900 TONS

Saved 3 months
Only 13 RFIs on 3,035 assemblies
Only 4 of 15,256 bolts not aligned

fuest i) sesons Learned from the Structural Steel Indust



A BIM Roadmap

Lansing Community College

Saved $2.35/SF
(8% of steel package)

') essons Learned from the Structural Steel Indust



A BIM Roadmap

Why not more?

Structural Engineers

Foslstior
—AA N —
2 5Kk1L}

Owners i~ : 22 Detailers

Resistor

—AAA—

SK L2

|

Fabricators

fuest i) sesons Learned from the Structural Steel Indust



A BIM Roadmap
RESISTANCES:

Additional Cost
Model Discipline
Level of Model Detall
Release of Proprietary Information
Model Ownership
Dimensional Definitions
2-D Drawings Required for Permitting
Acceptance as Contract Documents
Contractual Relationship Definitions
Model Quality
Design-Bid-Build Process
Staffing Responsibilities
Multiple Software Platforms
| Don’'t Want to be First

oresthils) eesons Learned from the Structural Steel Indust




A BIM Roadmap

AISC 303-05

Code of Standard Practice
for Steel Buildings
and Bridges

March 18, 2005

Supersedes the March 7, 2000 AISC Code of Standard Practice
for Steel Buildings and Bridges and all previous versions,

Prepared by the American Institute of Steel Construction, Inc. under
the direction of the AISC Committee on the Code of Standard
Practice and issued by the AISC Board of Directors

AMERICAN INSTITUTE OF STEEL CONSTRUCTION, INC.
Ome East Wacker Drive, Suite 3100, Chicago, Illinois 60601-2000

16.3-65
DIGITAL BUILDING PRODUCT MODE

n this Appendix shall apply when the contract documents indicate that a
I building product model repla
- means of desigr i

the Code shall d apply to the Manufacturing Model. The
roduct Model shall be used as the building product model for structural

wimary means of project communication reverts from a model-based
wsed system. the requirements in this Code other than in this

ygy permits the transfer of three-dimensional digital building product

1g the design and construction teams for a project. Over the last several

and fabricators have used CIS/2 as a standard format in the exchange of
models rey ing the steel This Appendix facili the

wlogy in the design and ion of steel . and eliminat

n of this Code that might be construed to prohibit or inhibit the use of
‘hile the technology is new and there is no long-established standard of
intent in this Appendix to provide guidance for its use.

GLOSSARY

tions to the Glossary:

¥ Model. A digi
puring the 1. function
wvithin one or more build ems. A bui product model
e or as a d . The data

el is created, r nled using
sed design, en; ications. Traditional
onal drawings may be one of many i

(see tman, Charles M.: Buildin oduct Models; Computer
1s Supporting De and Construction: 1999 by CRC Press).

ion providing the
ronic data interchange

(EDI) among software applications dealing with steel design. analy: and
manufacturing,

Logical Product Model (LPA). The CIS/2 building product model, which supports the

Forest Hal

rise construction, in domestic, commercial

o Buildings and B v, March 18, 2005
L OF STEEL CONSTRUCTION

‘Lessons Learned from the Structural Steel Industry




A BIM Roadmap

Detaller
Structural

Engineer

THESTEEL e

TEAM

Service Fabricator
Center

forest 5| easons Learned from the Structural Steel Industry



A BIM Roadmap

Architect Structural Detailer

Engineer

- THE STEEL  erector
Other TEAM

Center

Specialty Service Fabricator

Electrical THE PROJECT
e General [EAM

A

Plumbing

oresthis) essons Learned from the Structural Steel Industry



A BIM Roadmap

STRUCTURAL FRAMING SYSTEM

Structural Design

3D Modeling &
Detailing

Material Orders and
Scheduling

Fabrication

“| éssons Learned from the Structural Steel Indust



A BIM Roadmap

Design-Build
$2.345 Million
$16.28/SF
/72 tons
$3037.57/ton

As partners in the
Auby+Associates v wil (To , OH}) to design and construct this four-
Vincent Mercy medical campus. Using Constructability co
ructural project team compres:
& project completion ta 2
Art Iron and Hutn,r adopt
fabrication elements of 1 m'-rfnrmed me ﬂnqmeﬂrm
model thal gui h e i Art Iron prm
Many economies were designed i @ o his initial collaboration
Ruby sent the files electronically to Art Iron, an Advance Bill of M terials for
| was generated, and shop drawings were created. The review process was also

“real time" collaboration on the structural design and
opment.

DESIGN /BID / BUILD METHOD

Total Duration — 52 v
Real Time Schedule Savings - 17 weeks

DOLLARS & SENSE DOLLARS & SENSE:
$2,800,000.

‘Lessons Learned from the

Design-Bid-Build

$2.8 Million
$19.44/SF
910 tons
$3078.82/ton




A BIM Roadmap

FOTA

First Organize, then Automate

fuest i) sesons Learned from the Structural Steel Indust



A BIM Roadmap

And then came BIM

Electrical

Structural

| 1};\‘&: 3D/4D Value Stream Benefits
from the Building Information Model

Virtual Factory Bensfits | | Future Benefits
Achieved on Current Projects + +

: i - Cammissianin
- g

| v ¥ !
q'-.__T ; 1 - Sita Matarial flow
/\'9, T : ‘_,,ir" uﬁ Safaty
"=l - ¥ i Training

PlantiProcess Interference Construction & Procurement Structural Steel: As-Built 4D Construction - Facilijes Mgmt.
Integration Avoidance Installation [BOM) Detailing, Verification Sequencing
Documents Fabrication Matarial Flow

Forest Hal

“Lessons Learned from the Structural Steel Industry



A BIM Roadmap

And then came BIM...

S NPk T TET]
D D i D fre= e
MNIST o e e
L U S e ] Canfiery Lt . Marpland
1 Analy (L ier rability in the

L=, Caplial

Construction
Phase

ing,
sign Phase

Construction & Non-Farm Labor Productivity Index (1964-2003)

Constant § of contra warkhours of hou rly workers
Sou US Dept. of Comime Bureau of Labor St




A BIM Roadmap

HVAC
Domain

Shared Bldg
Services
Elements

Proposed
Architecture
Extension

Material
Property
Resource

Material

Resource

Property
Resource

Resource

Electrical
Domain

Shared Spatial
Elements

Process
Extension

DateTime
Resource

Actor

| Measure
Resource

Repres-
entation
Resource

Quantity
Resource

Cost
Resource

Architecture
Domain

Shared
Building
Elements

Product
Extension

External
Reference
Resource

Topology
Resource

Constraint
Resource

Construction
Management
Domain

Shared
Management
Elements

Control
Extension

Geometric
Model
Resource

Geometric
Constraint
Resource

Approval
Resource

Presen-
tation
Resource

Utility
Resource

FM Domain

Shared
Facilities
Elements

Geometry
Resource

Profile
Resource

Reference
Geometry
Resource

Plumbing &

Fire

Protection

Domain

RC Structures itz

Domain .
el Domain

Shared Structural
Elements

Analysis
Extension

Topology
Extension
Resource

Time Series
Resource

Measure
Extension
Resource

Load
Resource

Feature
Resource

Structures

Representat

Extension
Resource

Building
Control
Domain

PreCast
Concrete
Domain

Shared Building
Elements Plus

Product
Extension
Plus

Property
Extension
Resource

ion tal

Profile
Extension
Resource

Draughting
Resource

Environmen

Impact
Resource

Profile
Property
Resource

1) essons Learned from the Structural Steel Indust



A BIM Roadmap

ARCHITECTURAL STRUCTURAL CLADDING

|| g

Building Information Modeling
horizontally integrates all building
systems into a single, consistent
design model allowing
coordination of components and
elimination of interferences.

fuest i) sesons Learned from the Structural Steel Indust



A BIM Roadmap

STRUCTURAL

The structural steel industry has
taken the lead in vertically
integrating the design and
fabrication process for structural
steel through interoperable
programs utilizing the CI1S/2
protocol.




A BIM Roadmap
AB_CHITECTURAL

STRUCTURAL

| kil Bal[

Building Information Modeling
information integrates directly with
the vertical structural steel
process allowing significant
productivity increases by
combining the advantages of both
horizontal and vertical integration
within the context of off site
fabrication.




A BIM Roadmap

INCREASED PRODUCTIVITY
EQUALS

Greater Value
Lower Costs
Accelerated Schedules

Safer Construction

Application of Lean Construction Best Practices

fuest i) sesons Learned from the Structural Steel Indust



A BIM Roadmap

October 10,2005 « enr.com T T —

Visions Energized Next Wave
No easy Devastation = U.S. awards
path for opens door | $2.5 billion in
post-Katrina | for new new embassy

nglneerlngNews Record planning power grid contracts

. 2 Va
<9
Vir
BUIIqu;; ;?

General Motors’ design-buil
team perfects a digital dl‘.SI_tjrl,
then locks it and builds ml'mm
changes The result? Faster,
better, chieaper, safer--and
smiles all arcund.

Lol I — G
Do Ey noeate REHGLAH SN Y

Bt (o= (¢ DDDD
=EA SeT LRS- ANE|

General Motors

Flint, Michigan

forest 5| easons Learned from the Structural Steel Industry



A BIM Roadmap
Denver Art Museum

“...brought in on time and on budget”

“...no claims pending or expected”

BUILDING INFORMATION MODELING:

“...prevented 1,200 collisions of steel elements”

“...sped steel erection to the finish line three months early”
J

“...gave nearly $400,000 back to the owner”

“Lessons Learned from the Structural Steel Indust

Forest K



A BIM Roadmap

Wayne L Morse U.S. Courthouse
Eugene, OR

“Fastest GSA project ever.”
“Change orders were less than 3%.”

oresthils) eesons Learned from the Structural Steel Indust



A BIM Roadmap

New Jersey Devils Arena
Newark, NJ

(C) NEW JERSEY DEVILS 2005/MORRIS AD.JMI ARCHITECTS

HYA.V V \/

Design Assist:
CD’s completed Dec 16, 2005
Steel erection began March 3, 2006

fuest i) sesons Learned from the Structural Steel Indust




A BIM Roadmap

Hearst Tower
New York, NY

Steel fabricator
shared model with
curtain wall
contractor

P e

-
Z
-
-
-
-,
-1
-
-1
-
-n
-
=
=
=
-§
-
-
-
-
-
-
-
-
-
-
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A BIM Roadmap

Renaissance Boston Waterfront Hotel

fuest i) sesons Learned from the Structural Steel Indust



A BIM Roadmap

owners

Why not more?

Designers

Foslstior
i..l.w_
2 5Kk1L}

Resistor

—AAA—

SK L2

|

General Contractors

Specialty
Contractors

fuest i) sesons Learned from the Structural Steel Indust



A BIM Roadmap
RESISTANCES:

Additional Cost
Model Discipline
Level of Model Detall
Release of Proprietary Information
Model Ownership
Dimensional Definitions
2-D Drawings Required for Permitting
Acceptance as Contract Documents
Contractual Relationship Definitions
Model Quality
Design-Bid-Build Process
Staffing Responsibilities
Multiple Software Platforms
| Don’'t Want to be First

oresthils) eesons Learned from the Structural Steel Indust




A BIM Roadmap

DRIVERS:
Focus on Process more than Software (FOTA)
Document Successes
Develop Appropriate Contractual Language
Redefine “Code of Standard Practice”
Address Objections with Relevant Software
Assign Model Ownership and Responsibility

Focus on the End Result for the Project Owner
Define the Benefits for the Virtual Project Team
Reassess Project Compensation
Encourage Owners to Drive the Process

RECOGNIZE BIM IS NOT ANOTHER FAD!
FOCUS ON PRODUCTIVITY!

fuest i) sesons Learned from the Structural Steel Indust
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