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Building Information Management

A Focus on Integrated Practice

* First course offered on BIM at the Civil & Environmental Engineering Dept.

e 20 students from Architecture, Civil Engineering, Construction
Management & Business Administration
e 2 Undergrad, 18 Grads

 Combination of lectures, research papers, case studies and hands on
software training
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BIM Exploration
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BIM Exploration
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BIM Exploration
ArchiCAD




BIM Exploration
ArchiCAD




BIM Exploration
NavisWorks




BIM Exploration
NavisWorks
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Research Papers

Product Life Cycle Management
Lean Design & Construction
Spatial Information Systems
Facilities Management

Mobile Field Technologies
Product Content Integration
Automation of Construction
Integrated Project Delivery
Gaming




Case Studies
Two buildings with same program: BIM vs. No-BIM

Cost/Schedule/Quality Comparison
LEED Factor
Learning Curve
Inflation
# of RFls
# & S of Change Orders




Case Studies
Use of BIM in steel design, detailing and fabrication

Delivery in 23 months
Steel fabricator the main force behind BIM implementation

7 Steel structure packages — every 2-4 weeks

Collaboration between engineer, detailer, and fabricator




Case Studies

Complex and large structures

Large scope work — required BIM coordination

Live digital master model

Versioning process




Case Studies
Use of BIM in Construction and FM

Integration of FM software with BIM

Attach digital drawings and documents to model from intranet

Link real time building monitoring system to the model




Integration of BIM to Curriculum

* Project Controls: Budgeting and Estimating

* Project Controls: Scheduling

e Sustainable Design

e Building Information Management

* Special Topics on BIM for Integrated Project Delivery



Research in BIM

* Number of NSF proposals in progress

* BIM->CIM

— Buildings to Regions to Cities
— Building specific information as an input to complexity of cities

— Natural resource consumption (fuel, electricity, water) and waste (wastewater, carbon
footprint, recycling)
— Research in collaboration with Architecture, Engineering and Public Policy & Deuv.

* Use of field data acquisition systems for monitoring construction progress
and for creating as-built BIMs

e Return on Investment of BIM
e Use of BIMin FM



Student Activities

Competitions > > BIM Competition

Reno, Nevada — Feb 11-14, 2008

Organized by AGC’s Student Chapter

Students from engineering, architecture, business and PPD
50 students; 8 teams across 7 competitions (2 grad teams)

USC competes in: Graduate, Design-Build, Commercial, Residential/Multi-Family, Heavy
Civil, LEED and BIM

Graduate team won 15t place in 2006 and 2" place in 2008




Student Activities

Competitions > Sparks > AGC Student Competition >

Value through Innovation

Teams are required to create complete BIM and utilize it to solve construction problems
Vico Constructor, Revit, Tekla, Navisworks
Vico Control, MS Project, Primavera
Navisworks, Synchro, 5D Presenter

Project documents in 2D and a project description provided

Criteria:

LOD, CPM and Line of Balance schedules, LEED, Production control and schedule
management, Architectural and structural coordination, logistics planning, civil/utilities
coordination, estimate derived from quantities

Deliverables:

BIM, Model based estimate & schedule, logistics plan, LEED credit analysis, coordinated
utility relocation plan, constructability report




Student Activities

Competitions > Sparks > AGC Student Competition >




Student Activities

15t AGC Symposium on BIM and Integrated Practice

USC, Galen Center, April 21, 2009
Focus on design (architects), construction (builders) and management (owners) of buildings

Topics:
Benefits of BIM through Integrated Practice ~ Applied Use of BIM for Design, MEPS

Coordination, Scheduling, Estimating, Sustainable Design and Facilities Management ~
IPD Contracts ~ Lean Building with BIM ~ Changing Workflow and Deliverables ~ Return
on Investment ~ Future of IPD with BIM




* Inorderto allow USC FM to better maintain the building
— involvement early in the design and construction stages

— specify building material and performance standards in the typical building
specifications
— request data requirements in the model files

* Intend to build bi-directional data links; not manual hyperlink

* Objectives:
— use several databases or interfaces to find an object in the updated model, and proceed
to analyze and trace the FM problem
— populate FM databases from data in the model

— have the Navisworks or IFC model change based on FM database changes or data from
FM sensors in buildings throughout USC’s campuses



Idealized BIM-3D Facilities Management System
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Equipment
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Equipment Hyperlink from
NavisWorks to CMMS (ex. FAMIS)

Hyperlink on each piece of equipment is linked
to Equipment Specs and Data in the CMMS
system (ex. FAMIS).

Data fields for equipment for each room is
searchable and modifiable within the CMMS
interface.
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Equipment Hyperlink from NavisWorks
to EDMS (ex. Automanager MERIDIAN)

. , « Hyperlink attached to each piece of
Equme\nt - AHU-1 equipment is linked to a view of the

= Equipment O&M manual in the EDMS
' system (ex. Meridian)

4 | == :

Equipment manuals can be opened I I
and viewed individually in pdf format




Equipment Hyperlink from
NavisWorks to EMS (ex. Honeywell)

Equipment : AHU-1

[P ———

Air Handler 1

Hyperlink attached to each piece of
equipment is linked to the Energy
Management System equipment
monitoring interface

Equipment parameters such as
temperatures, flow rates, etc. can

be monitored.




University of Southern California

The Sonny Astani Department of Civil and Environmental Engineering




