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- Members and BIM Roles
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Building Stimulus Contact Info
S

Construction - Jon qungan

Manager

Structural 1 Paul Kuehnel
Engineer

Mechanical

B 1 Sara Pace
ngineer

Lighting &
Electrical -1 Mike Lucas
Designer

imb5346@psu.edu

pkk5001 @psu.edu

sap5103@psu.edu

lwm124@psu.edu
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Organization Roles
S

~ BIM Manager
O Build Navisworks Models
O Run Clash Detections
O Alert Responsible Parties of Interferences

O Coordinate Effective Design Alternatives
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Organization Roles
S

=1 Structural Project Manager

O Model Engineered Systems
w Structural Members
O Provide Structural Revit Model

O Collaborate Effective Design Solutions
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Organization Roles
S

- Mechanical Project Manager

O Model Engineered Systems
@ Ductwork

“ Mechanical Equipment
0 Provide Mechanical Revit Model

O Collaborate Effective Design Solutions

| -
)
(&)
O
c
=
f—
O
QL
O
| -
(a1
s
=
c
O
<
O
=

O
O
O
al
O
-
O
79

PuildingS TIMULUS

THE GREEN BUILDING SPECIALISTS



Organization Roles
S

~ Lighting & Electrical Project Manager
O Model Engineered Systems
@ Panelboards, Switchboards & Switchgear
= Lighting Components
= Conduits
O Provide Lighting & Electrical Revit Model

O Collaborate Effective Design Solutions
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BIM Use Staffing

3D Coordination

Design Authoring

Structural
Analysis

Lighting Analysis

Energy Analysis

Mechanical
Analysis

4D Modeling

Cost Estimation

ORGANIZATION

Building Stimulus

Building Stimulus

Building Stimulus

Building Stimulus

Building Stimulus

Building Stimulus

Building Stimulus

Building Stimulus

NUMBER OF
TOTAL STAFF
FOR BIM UsE

ESTIMATED
WORKER HOURS

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

LEAD CONTACT

Mike Lucas

Paul Kuehnel

Paul Kuehnel

Mike Lucas

Sara Pace

Sara Pace

Jon Brangan

Jon Brangan
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Project Information
o

PR?;E:;T?"?ESE / ESTIMATED START DATE ESTIMATED COMPLETION DATE | PROJECT STAKEHOLDERS INVOLVED
A et e September 1, 2010 September 10, 2010 All Disciplines

EXISTING CONDITIONS

CONFIRMATION AND September 11, 2010 October 4, 2010 All Disciplines
MODELING

SCHEMATIC DESIGN &

CONSTRUCTION October 5, 2010 October 27, 2010 All Disciplines
PLANNING

October 28, 2010 November 15, 2010 All Disciplines
November 16, 2010 December 3, 2010 All Disciplines
December 4, 2010 TBD All Disciplines

Remainder to be

determined upon Spring TBD TBD TBD

Semester



Project Information
S

D Task Task Name Duration Start Qtr 4, 2010 Qtr 1, 2011 Qtr 2, 201]
1) Mode Sep Oct | Nov Dec Jan | Feb | Mar Apr |
1 |E E:) Preliminary Planning & days Wed 9/1/10
2 |H T;; Existing Conditions Modelir 16 days Mon 9/13/10
3 | % Schematic Design and Cons 17 days Tue 10/5/10
4 |E ?b BIM Process Model 13 days Thu 10/28/10
s HO O Proposal 14days  Tue11/16/10
6 |Ed ?:;» Implementation of 5 days Mon 12/6/10
Proposal
7 ?;» Christmas Break 21 days Mon 12,/13/10
g [ B Spring Semester 0 days Mon 1/10/11 1/10
= Design Development 65 days Mon 1/10/11 h
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- Project Goals & BIM Uses



Project Goals & BIM Uses

PRIORITY
GOAL DESCRIPTION POTENTIAL BIM USES

Assess Cost Associated with Design Changes —
Compare money spent/saved vs. quantitative Cost Estimation, Existing Conditions Modeling
benefit of design change

Increase Effectiveness of Design —
Increase efficiency of structural system,
lighting /electrical system, and mechanical system

Design Authoring, Design Reviews, 3D Coordination, Engineering
Analysis, Existing Conditions Modeling

Interdisciplinary Design Coordination —
Effectively implement BIM through open Design Reviews, 3D Coordination
communication and periodical design reviews

Increase Effectiveness of Sustainable Goals —
Increase thermal and lighting efficiency through Engineering Analysis, LEED Evaluation, Daylight Integration
implementation of double skin facade

Improve On-Site Coordination and Efficiency Site Utilization Planning, 4D Modeling




BIM Use Analysis Worksheet

BIM Use* Value to Project Responsible Party Value to Resp Party m‘::w Additional Resources / Competencies Required to Implement
n [y o
8l e | g
5 z |2
=] £ o
w =9
@ =] =
o 5] i
Design Authoring Medium Sara Medium 1 3 3 |3D Model Manipulation Revit MEP Yes
Mike Medium 1 3 3  |3D Model Manipulation Revit MEP
Paul Medium 1 3 3 3D Model Manipulation RevitStructure
Record Modeling Medium Sara Low 2 2 2 |3D Model Manipulation Facility Management Software No
Mike Low 2 2 2 3D Model Manipulation Facility Management Software
Paul Low 2 2 2  |3D Model Manipulation Facility Management Software
Site Utilization Planning Medium IJon High 3 I 2 1 IDeslgn Authoring Software I Yes
Existing Conditions Modeling High Juon Low 2 | 3 [ 2 [3p Model Manipulation | Yes
HLEED Evaluation High Sara High 2 2 1 LEED Credit Knowledge, 3D Madel Manipulation Yes
Mike High 2 2 1 LEED Credit Knowledge, 3D Model Manipulation
Paul Low 2 2 1 |LEED Credit Knowledge, 3D Model Manipulation
Jon Medium 2 2 1 LEED Credit Knowledge, 3D Madel Manipulation
HEneray Analysis High |sara High 3 | 3 | 2 [Engineering Analysis Tools [trace, RevitmEP Yes
Structural Analysis High IPauI High 3 l 3 2 IEnglneerlng Analysis Tools IRe'wt Structure, SAP 2000, MS Excel Yes
Cost Estimation High Juon High s [ 2]2] [cuantity Takeofr, RevitMEP Yes
4D Modeling Medium Juon High s [ 2] 2] [ Yes
3D Coordination (Design) High Sara Medium 3 2 2 |Model Review & 3d model Manipulation Revit MEP & Mavisworks Yes
Mike Medium 3 3 3 Model Review & 3d model Manipulation Revit MEP & Navisworks
Paul Medium 3 2 2 |Model Review & 3d model Manipulation Revit MEP & Navisworks
Jon High 3 2 2 |Model Review & 3d model Manipulation Revit MEP & Mavisworks
Daylight jon & Lighting A Medium Mike High 3 | 2 2 |AGI 32, Ecotect. DAYSIM [Facade Integration with all disciplines Yes
Building Systems Analysis Medium Sara High 2 2 2 No
Mike Medium 2 2 2
Paul Low 2 2 2
Design Reviews Medium Sara High 3 3 3 |3D Model Manipulation Yes
Mike High 3 3 3 |3D Model Manipulation
Paul High 3 3 3 |3D Model Manipulation
Jon High 3 3 3 |3D Model Manipulation




BIM Uses

Design Authoring 4D Modeling

Site Utilization Planning 1 3D Coordination
Existing Conditions Daylight

Modeling integration /Lighting
LEED Evaluation analysis

Energy Analysis Design Reviews

Structural Analysis

Cost Estimation
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Meeting Procedures
o

MEETING TYPE PROJECT STAGE FREQUENCY PARTICIPANTS LOCATION

BIM REQUIREMENTS Building Stimulus

KICK-OFF Organizational Once Mermbers BIM Thesis Lab

BIM EXECUTION Building Stimulus

PLAN BIM Process Model Once A e 107 EUB
DEMONSTRATION ractifioners
DESIGN Desi BUiIding
esign ) i .
COORDINATION Development Daily Stimulus BIM Thesis Lab
Members

PuildingS TIMULUS
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Interactive Workspace

e
333 Sacket:

DING SPECIALISTS



Electronic Communication Procedures

7 \\aeresearch.coeaccess.psu.edu\BIMThesis\Team 2 Working Files

{7 Revit\
{7 Central\

(Username & password protected network drive)

B, 00T1-PSU-MSC-ARCH.rvt -=-meecemmccccaaaas Working Architectural Model
B, 001-PSU-MSC-MEP.rvt-m-mmmmommmememeeeo- Working MEP Model
B 001-PSU-MSC-STRU.rvt--mmnmmmmmmmmemmmeee Working Structural Model
B 001-PSU-MSC-SITE.rvt--==-===mmmmmmmmemm- Working Civil & Site Model
{7 From RVA\
B MSC RVA Architecture.rvt-------moemmeeeeen- Original Architecture Model
(7 From W-T\
B MSC W-T Windows.rvt------cemmmeeemmeeeo- Window Construction Model
B MSC W-T Exterior Coordination.rvt------- Precast panel Construction Model
B MSC W-T Kinsley Structure.rvt------------- Structural Construction Model
(7 Project Specific Families\
t Architecture\--=--==-m-mmm e Discipline specific Revit families
{7 Electrical\----nmnnmmmmmmmmeo oo Discipline specific Revit families
{7 Mechanical\-------mnnmmmmmmmooeeeeeee Discipline specific Revit families
(7 Site\=mmmmmm oo Discipline specific Revit families
@ 001-PSU-MSC-Title (30x42).dwg---------- Building Stimulus Title Block
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- Technological Infrastructure Needs
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Software

.DISCIITLINE SOFTWARE VERSION
(if applicable)

DESIGN AUTHORING Architect Revit Revit Architecture 2011

Site Utilization

: Construction Manager Revit Revit Architecture 2011
Planning

Existing Conditions

: Construction Manager Revit Revit Architecture 2011
Modeling

Mech. Engineer, Constr.

FEERIENEIRaHon Manager, L/E Engineer

MS Excel MS Excel 2010

Trace 700 v6.2, RevitMEP 2011,
MS Excel 2010

Revit Structure 2011, SAP 2000
V14.0.0, MS Excel 2010

Navisworks Manage 2011,
Synchro 2011

Quantity Takeoff 2010, Revit MEP

Energy Analysis Mechanical Engineer Trace, Revit
Structural Analysis Structural Engineer Revit, SAP 2000, MS Excel

4D Modeling Construction Manager Navisworks, Synchro

Cost Estimation Construction Manager Quantity Takeoff, Revit 2011
3D Coordination L . . Revit Suite 2011, Navisworks
(Design) All Disciplines Revit, Navisworks Manage 2011
Daylight Int ti AGi32 v2.15 Rev. 4
aylight Integration & L/E Engineer AGi32, Ecotect, DAYSIM Gi32v2.15 Rev. 4,

Ecotect 2011

Design Reviews All Disciplines Revit Revit Architecture 2011

Lighting Analysis



Computers/Hardware
e

Processor: Intel Core i7 CPU 920 @2.67GHz
Operating System: Windows 7 Enterprise

Memory: 24GB

Storage: 929GB (1TB)

Graphics: NVIDIA GeForce GTX 260, 1GB
Monitors: Dual Screen
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- Quality Control
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Quality Control Checks

VISUAL CHECK

INTERFERENCE
CHECK

STANDARDS
CHECK

MODEL
INTEGRITY
CHECKS

DEFINITION

Ensure there are no unintended model
components and the design intent has been
followed

Detect problems in the model where two
building components are clashing including
soft and hard

Ensure that the BIM and AEC CADD
Standard have been followed (fonts,
dimensions, line styles, levels/layers, etc.)

Describe the QC validation process used to
ensure that the Project Facility Data set has
no undefined, incorrectly defined or
duplicated elements and the reporting
process on non-compliant elements and
corrective action plans

RESPONSIBLE SOFTWARE

PARTY PROGRAM(S) AL
All Project

rolec Revit Continuously
Managers
BIM

Navisworks Weekly

Manager
All Project

rolse Revit Continuously
Managers
All Project

rolec Revit Continuously
Managers

PulldingS TIMULUS

THE GREEN BUILDING SPECIALISTS



Model Accuracy & Tolerances

Accurate to +/- 1”7 of actual size and location

ULUS

DING SPECIALISTS



- Information Exchange



Information Exchange
R

INFORMATION EXCHANGE (IE)

Rasponsible Party Note: The resposbl
A | oo »IMMR INFORMATION EXCHANGE (IE)
8 General Size & Location, include CM _[Construction Manager C/S = Commtruction
= = m: = T T T Information Responsible Party Note: The resposible party indicated as
Schematic size & Location -
- - ::\:::ru-‘:‘::;nn" A Accurate Size & Location, include ARCH |Architect from thegroup as awhole and existing
] materials and object parameters CON [Contractor M/E/C = MEP Engineer + L/E Engineer +, Tighting Analysis TEED Evaluation 4D Modeling
BIM Use Title 5 General Size & Location, include CM__|Construction Manager | C/S = Construction Manager + Structura
Project Phase L parameter data FM_ |Facility Manager I Design Lo S O
ime of Exchange (SD, DD, CD, Construction] ) TR = i SD_DO 0O_CD co
[Responsible Party (information Recelver) NIA L/E |lighting & Electrical TE MEP o0
Ao: tcvn"uon 1 m RM'?;\ C Schematic Size & Location MEP |MEP Engineer % Rmﬂ;“,
odel Element Breakdo . osp SE  |Structural Engineer Resp
[A__|SUBSTRUCTURE
Foundatons ‘ Design Authoring
[Soonormse BIM Use Title
[Basement Construction =
{E<m_nu.u1|ll Project Phase Planning
Gasomeni
E& Time of Exchange (SD, DD, CD, Construction) DD
Superstructure T r ry
TFoor Contirucion 5| ot Responsible Party {Information Receiver) N/A Al sE
Roof Construction 3 E - T B SE A
T S — : - [Receiver File Format vt
AW - [Application & Version Revit 2011 o A —
_ 5 [ T A [ wer
[Roofing ode eme Breakdo 0 P ote
[Roo orngs - [ CcM
[Roof Openings o [ ™
EE’(’_::"‘:MMM A SUBSTRUCTURE
Torions B[ ARCH | |Foundations ["A_|ARCH B | cm
- A_| ARCH B | CM
[Fitinge Standard Foundations A_| ARCH
ez TEtar Constnuctior Special Foundations ~ | ARcH
Interior Finishes b Slab on Grade A_| ARCH
[w Il Finishes B ARCH i A | ARCH | Reflectanc A LE
I ToorFin B_| ARCH IBasement Construction A [ ARGH | Refisciance | [ A | L%
|Celing Finishos B_| ARCH Basement Excavation A_| ARCH | Reflectance || A | LE
: SERVICES
Systems Basement Walls
P [B__TsHELL
P [Other Conveying Systems Superstructure
e [loor onetniion S
aniary vt Roof Construction B SE
[Rain Water Drai
Oihor Plumbing 5 [Exterior Enclosure
HVAC ¥
b Energy Supply A | wEp | Exterior Walls A M/E/C Toads | [“A | MEP [ [ wep
T i W%: Exterior Windows A M/E/C e [ e
T, L Exterior Doors Foads—] -
atoms Tosing & Galondrg e wer [Roofing — 5| wer
C Systoms & Fqupme——| [ B | MEP |~ = [ oags ] 5 wer
Firs Protection |Roof Coverings
IRopf Oneninas
Electrical
e A Existing Modeis | [ A_| CM AU ¥, B T A | _CM
Existing Models | A | CM_ ¥, ¥, ) T A | UE A E A ]
Existing Modeis | [ A_| CM 7 07 B | U T B | UE [ B[ cm
Existing Models | [ B | CM 7 ¥, B T A | E RN




Information Exchange

INFORMATION EXCHANGE (IE)

Note: The resposible party indicated as "architect” represents the dedisions
‘Accurate Size & Location, Include ARCH [Architect from thegroup as awhole and ex: jons of Raphael Vinoly.
A | materials and object parameters CON_|Contractor M/E/C = MEP Engineer + L/E Engineer + Construction Manager
P T TP e oM Manager /5= Construction Manager + Structural Engineer
s parameter data. FM_[Facility Manager
/€ |lighting & Elactrical
c Schematic Size & Location MEP_|MEP Engineer
SE__|Steuctural Engineer
Design Authoring Existing Conditions Modeling Cost Estimation 3D Coordination Design Reviews Energy Analysis Structural Analysis Lighting Analysis LEED Evaluation 4D Modeling
BIM Use Title
Project Phase Planning Design Design Design Design Reviews Design Design Design Design
[Time of Exchange (SD, DD, CD, Construction] 0D SD 0D 3] DD $D. DD $D. 0D SD.DD DD, CD CD
Responsible Party (Information Recelver] N/A M €] ALL ALL MEP SE LEE MEP CcM
Receiver File Format K vt vt K avt vt K avt
Application & Version Revit 2011 Revit 2011 Revit 2011 Revit 2011 Revit 2011 Revit 2011 Revit 2011
ode! eme Bre do o P o o ot o () S ote o = o = o 0 oo o o i o o o P o o P 0
E_|EQUPMENT & FURNISHINGS
[Equipment
[Commercial E quipment
insttutional Equpment Toads
[Vehicular Equipment A_| cM A | cm B[ o™
(Gther Equpment A | oM N e B | M
[Fumishings
[Fixed Fumishings
[SPECIAL CONSTRUCATION & DEMOLITION
[Special Construction |
[Special Structures A | SE A | oM A | se || se SE A | o’
Integrated Construction B | c™m A | cm B [ cm Al cm A | om A | cm
Special Construction Systems B | CcM A | cm B | cm Al c™ A | cm A cm
Vvivariums,
Special Facilties A | AL Al cm A | ALL | A | MEP | cleanroom SE | clean rooms ALL
[Special Controls & Instrumentation B MEP MEP B | MEP
Selective Bldg Demo =
[Buiding Elements Demoition A | cm
[Hazardous Components Abatement
[BUILDING SITEWORK
[Site Preparation
[Eite Cleanng B cM A CcM A M
e Demoltion & Relocations A cM A cM B CcM
Site Earttwvork B | cm A | oM
[Hezardous Waste Remediation A | cm
[Site Improvements
A | cm
B M
B | oM
Site CivilMech Utilities
A | cm [ C | mep
A | cm
A | cm ]
Heating Distribution A cM C | MEP
[Cooling Distribution Al cm [ C | mMEP
[Fuel Distribution L S [ C | mep
[Gther CiviMechanical Ut Al cm B | o™ -
[Site Electrical Utiities
[Electrical Distbution B B A | oM A | U Lk A cm
Site Lighting B B A | oM B L Al LE Al e A | cm
te Communications & Secunty [ [ A cM B L/ L/ B LE B ™M
T Electrical Uliities C c B | cm B | L/ U [B [ cm
[Other site | |
Airquaity |[ B | SE
ms & Equipment B | o™ | MEP |
nstruchion Equipment A B A CM A
Temporary Safet A 5 B
[Temporary Secunty ] ] B
Temporary Faciities A A Al cm A
[Weather Protecton B 8 B
2
[Construction Activity Space. B CM A CM A =]
[Fnalyss Space C M
:]lnhrmmon
TConstruction information
|[Engneenng Infomation
[Record nfomation




Process Map

Level 1: Building Stimulus Process Map

Possible  Possible Possible  Possible

Project  Project S.D.3D Macro g p yirtyg] Project  Project
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Questions Comments




Design Authoring
o

f 2
Level 2: Design Authoring
e N e N
1) No No
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Site Utilization Planning
=

( )
Level 2: Site Utilization Planning
€
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Existing Conditions Modeling

( A
Level 2: Existing Conditions Modeling
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LEED Evaluation

( )
Level 2: LEED Evaluation
&
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Lighting Analysis & Daylight Integration

...........................................................................................................................................................................................

Reference Infi
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Structural Analysis
o

e B
Level 2: Structural Analysis
ge) I I
s I I
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Energy Analysis

Lavel 2: Enerpy Analysis

U] Faualajay

|5 model ready for
simulation?

%quSﬂMULUg
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4D Modeling

Reference Info

Process

Info Exchange

Productivity
Information

.\

—_-
[
I Lead Times
I
I
I
I

Level 2: 4D Modeling

O
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Process

3D Model

N
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) I I
[ I I End
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Cost Estimation

Level Z: Cost Estimation

Cost Heparts Anlysls Mathod Cast Dftahase

Referemee Info

I
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Process
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Info Exchange
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Design Coordination

( )
Level 2:Design Coordination
S
E Fm
) |
g |
(3 I Contract (~— — =
3] I Requirements A
=1 | | Information
é I oy | Exchange
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| | | Requirements
|| '
|| '
||
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||
|| End
I | - Process
2 |
]
8
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