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Class Summary

INn this class, we will dive info the concepts and practices we used to
oring the most to the deliverable for the owner through use of
Autodesk® Navisworks® Manage, Autodesk® Revit® Architecture,
AUTtOCAD® MEP, AutoCAD®, and Autodesk® Inventor® software.

We will show you how to work towards bringing only value-added
work to a project by eliminating non-value-adding steps while also
working towards better quality assurance and quality control by
modularizing the construction process where it has proven possible
through studies using the design suite.
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Learning Objectives

At the end of this class, you will be able to:

= Create a workflow to make your feam more reliable by tracking
construction issues with Navisworks

» Define a methodology for fracking materials through the delivery
orocess to facilitate the Last Planner® System

» Collaborate better with Autodesk® BIM 360™ cloud-based BIM
solution and eliminate unused intellectual capacity by enabling
everyone to do the job

« Analyze modularization possibilifies by integrating Inventor
components info Revit and Navisworks
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INTRODUCTION
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of project owners said that architects drawings
are typically not sufficient for construction-
CMAA Owners Survey 2005
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Constant $ of Contracts/Workhours of Hourly Workers
Sources: U.S. Dept. of Commmerce, Bureau of Labor Statistics
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... Learn from the practices of other indusiries
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INNOVATION

"There's a way to do it better - find it."
Thomas Edison
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Technology of Building Building Technology

NEW BUILDING
DELIVERY PROCESS MATERIALS
BUILDING INFORMATION
MODELING
OFFSITE FABRICATION & SUSTAINABLE BUILDING

MODULARIZATION PRODUCTS
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DELIVERING A LEAN PROJECT
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LEAN Principles
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Seeing Waste :: Excess Inventory
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Seeing Waste :: Excess Motion
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Seeing Waste :: Unused Intellectual Capacity
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Seeing Waste :: Chase-Up
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The Last Planner System

« 15" Meeting — What are you doing®e
» 279 Meeting — Did you do what you said you
were going toe
« [f NOT,
 Why not in a few words

» Categorize [weather, planning,
coordination, materials...]

 What are you doing?¢
» 39 Meeting - Did you do what you said you
were going toe
« If NOT,
 Why not in a few words

« Categorize [weather, planning,
coordination, materials...]

 What are you doing?¢
= Efc.
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Weekly Pull Scheduling
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WEEKLY WORK PLAN

CONTRACTOR WHITING-TURNER CATEGORIES OF W ARIGRNCE TOTAL ACTIVITIES 6
PROJECT NAME GRAND FLORIDIAN EXPANSION T |RESOURCES ACTIVITIES COMPLETED E
PROJECT LOCATION WALT DISNEY WORLD, FL 7 [PLANNINGICOORD FERCEMT FLANNED 1ot
JOE NUMEER 12930 3 | WEATHER COMPLETE
PLANNER NAME ALFREDO LODI 4 [LOGISTICS

» G
B - & | OWNER CHANGES
ASSIGNIMENT DESCRIFTION o= =
Criteria For release of assignments E P ORGAMIZATION STARTING OM 20-Jul-12 PPC ANALYSIS
Safe - Defined - Sound - Froper Sequence - Right Size - Able to Learn % E FRI M0 TUE WwED THR OORE® o =

-

=] 20-dul | 23001 | 24-du | 2600 | 2600 | vES (MO REASONS FOF AFRIANCE o =

001 | - FLETE LYL 4 - FOUR C DECK FORMIMG - 905 SDELLER |-y concReTE X TES

002 | 5o GH-IR SLEEVES - LYL 4 - POUR E & C C.MORETA  |&apina) | MECHARMICAL X TES

003 | cpT cURVEY CONTROL - LYL 4 - FOUR C M. BETTSTATT | i1 i7a70 X NO

004 | b5 oy inGES FOF LWL 5-7 ELEC ROUGH-IN A.LOM WT ® TES

005 | cpT HANGERS ¢ SLEEVES - LYL 4 - FOUR C: (12 DAY) J-MARTIN oo pEcHAMICAL ® TES

006 || »vOUT SLAE - LYL 4 - FOUR C J. CURL TRICITY X NO

007 | EoGH-IN SLEEVES - LYL 4 - POUR C C.MORETA  |pahinal L MECHAMICAL X YES

008 | o) FEVES & INSERTS - LvL 4 - FOUR C J-MARTIN | fECHARICAL ® TES

003 | hep oy aTER AFFROAL A. Lo WT % MO

00 | ECiD ISPECTION [LYL 4 - POUR C) M. BETTSTATT |, 1 X O

0N | cET HANGERS ¢ SLEEVES - LYL 4 - POUR C J-MARTIN |- EcHARMICAL X YES

02 |} AyvOUTAMSTALL SLEEVES & INSERTS - LYL 4 - FOUR Al JMARTIN | pEcHARICAL ® TES

012 || fvOUT SLAE - LYL 4 - POUR C J. CURL TRICITY ® MO

0% | BOUGH-IN SLEEVES - LYL 4 - POUR C C.MORETA  |poninal L MECHARICAL X YES

05 | ROUGH-IN ELECTRICAL - LYL 4 - FOUR E J. CURL TR CITY X YES

06 | oqR SLAE LYL 4 - FOUR A1 SDELLER |-y concReTE % TES

07 | FoRm DECK - LYL 4 - POUR C [REMAIMING 102 SDELLER |0 concReTE % TES
WA | ceT BAND LINES & EOTTOM MAT REEAR - LYL 4 - POUR C SDELLER |0y concReTE X YES

08 | 5o EH-IN ELECTRICAL - LYL 4 - FOUR B J. CURL TRICITY ® TES

03 | EoRm ¢ FOUR VERTICAL wALLSICOLURRE - LYL 4 - FOUR A SDELLER |-y concReTE i

WEEKLY WORK PLAN

First Week Results :: 07.26.12
Percent Planned Complete

1% of 26 Total Activities




Weekly Pull Scheduling

100%
90% +——— -
80% - -
70% - -
60% -
50% - Missed Commitments
m Completed Commitments
40% -
30% -
20% -
10% -
O% 7 T T T T T T T
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8
Structure & MEP MEP &

Structure & MEP

Rough-In Floors 3 - 6 Rough-In Attic & Interior Framing

Mechanical Room
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Traditional Project Scheduling

@4 1999 Q1 2000 Q2 2000 Q3 2000 Q4 2000 Q1 2001 Q2 2001 Q3 2001 Q4 2001
Bus Unit Project og Start Finish Oct I Mowv | Dec Jan ] Feb | har Apr | May l Jun Jul | Aug I Sep Oct | Mowv I Dec Jan I Feb I har Apr | May I Jun Jul I Aug | Sep Oct ] Mowv | Dec
Sales Mega Project A 3 13-Mar00 13-Apr01
Sales Project A1 10 13-Mar-00 16-Jun-00
Sales Project A2 11-May-00 28-Jul-00
Sales Project A.3 10-Jul-00 05-Jan-01
Sales Project A.4 24-Jul-00 09-kar-01
Sales Project A5 15 13-Mar-00 04-Aug-00
Sales Project AB 10-Jul-00 13-Apr-01
Sales Deliver Mega-Project A 13-Apr-01 13-Apr-01
Finance Project Alpha 27-Mov-00 28-Sep-01
Finance FProject Beta 10 10-Apr-00 04-Jan-01
Finance Project Gamma 31-Jul-00 28-Jun-01
Upgrade YWindows 95 100 27-Dec-99 21-Apr-00
T Windows 2000 Project 3 06-Mar- 00 07-Dec01
IT Investigate YWindows 2000 (R&D) 50 0b6-kar-00 28-Apr-00
IT YWindows 2000 Management Strategy (Develop) 24-Apr-00 21-Jul-00
IT Windows 2000 Management Strategy (Implement) 24-Jul-00 20-0Oct-00
IT YWindows 2000 Management Strategy (Test) 28-Aug-00 15-Dec-00
T Windows 2000 Management Strategy (Deploy) 18-Dec00 07-Dec01
IT YWindows 2000 Upgrade for Desktops 05-Feb-01 03-0Oct-01 |
IT YWindows 2000 Upgrade for Laptops 13-Aug-01 07-Dec-01 |
IT YWindows 2000 Upgrade for Severs 18-Dec-00 23-Mar-01
IT YWindows 2000 Complete 07-Dec-01 07-Dec-01 <
Finance Mega ProjectB 3 21-Feb 00 24 -Nov 00 e e e e T B el B T B33
Finance Project B.1 20 21-Feb-00 07-Apr-00 i
Finance Project B.2 10-Apr-00  26-May-00 |
Finance Project B.3 10-Apr-00 16-Jun-00 |
Finance Project B.4 19-Jun-00 25-Aug-00 = e |
Finance Project B.5 28-Aug-00 24-Nov-00 R ENEE
Finance Deliver Mega-Project B 24-MNov-00 24-Mov-00 S
HR Payroll Systemm Enhancements 28 01-Oct 99 04-Apr01
HR Task A 80 01-Oct-99 17-mMar-00 [
HR Task B 20 31-dan-00 07-Apr-00
HR Task C 100 22-Mov-99 14-Jan-00
HR Task D 10 28-Feb-00 30-Jun-00
HR Task E 10Jul 00 25-Aug 00 P—
HR Task E.1 10-Jul-00 28-Jul-00 [
HR Task E.2 31-Jul-00 11-Aug-00 [T
HR Task E.3 14-Aug-00  25-Aug-00 (il
HR Task F 25-Sep-00 08-Dec-00
HR Task G 11-Dec-00 19-Jan-01
HR Task H 18-Sep-00 04-Apr-01
HR Upgrade Complete 04-Apr-01 04-Apr-01
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4D Scheduling

| Biddin
J / Precon
Marketing
Model LOD 100 Model LOD 200 Model LOD 300 Model LOD 400 - 500
“BIG Picture™ Phasing Analysis Time Based FM Visualization
Schedule Clash Detection

Pull Scheduling
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NxtNote

[Barcode]

“D]E |‘[Flir:n:har't] =&

—[=zer MName] .
[

— [Field 01]

— [Field 03]

— [Field 02]
I3

—  [MxtMote]
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i i

BN

Barcode: [Fequired] The upper left corner of the sucky nuwe 15 reserveu 1ur
the 2D barcode, which represents the comments that have been entered. The
more data entered, the larger the barcode will become.

ID: [Required] As Nxthotes are submitted, each is given a unique ID number.
This ID number is printed directly onto the NxtMote for easy identification.

Flipchart: [Required] The Flipchart Types can be completely customized by
the event facilitator. VWhen you select the Flipchart Type option button, this

category is printed directly onto the NxtMote, so that as it comes off the printer,

the facilitator or user will knows which flipchart to place the NxtNote onto.

User Name: [Optional] The User Info section is used to identify the person
who submitted the MxtMote(s). If you enter your user information, you will be
able to filter on all the NxtMNotes that you, or other participants have submitted.

Field 01: [Optional] A second piece of information can be captured in this
section. This is defined by the facilitator.

Field 02: [Optional] A third piece of information can be captured in this
section. This is defined by the facilitator.

Field 03: [Optional] A fourth piece of information can be captured in this
section. This is defined by the facilitator.

NxtNote: [Required] The actual comment that you type is displayed in this
section. Due to the limited space available, the number of characters available
is limited to 275, If required, the font size can be increased or decreased,
based on what information is being captured.
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Integration into NavisWorks

TimeLiner

Tasks

rl:_aﬂdd-1

Microsoft Project 2007-2010

Data Sources

Configure

Frimavera Project Management 6-8

Microsoft Project MPX

P rimavera

D rimavera

Po (Web Services)

Po VI (Web Services)

Primavera Po VE(Web Services)

C5V File
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Active

Mame

Status

Flanned 5tart
Planned End
Actual Start
Actual End

Task Type
Attached
Material Cost
Labor Cost
Equipment Cost
Subcontractor Cost
Total Cost

Data Source
Display ID
Comments
Script
Animation
Animation Behaviour
Userl

User 2

Lser 3

Lser 4

Llser 5

Llser@

User7

User &

Lser9

Lser 10
Provided Progress %&

| Move Down |

| Hide All |

E

'

-

Field Selector

S

C5V Import Settings

' |Row 1 contains headings

Automatically detect date/time format

@ LIse spedfic date/time format

Mdyyyy himm

Column

Task Name

Display ID

Task Type
Synchronization ID
Planned Start Date
Planned End Date
Actual Start Date
Actual End Date
Material Cost
Labor Cost
Equipment Cost

Reset All

External Field Mame

m

Cancel | | Help
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PROJECT COORDINATION
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Coordination Methodology

W A

KOS =

A GUIDE TO DEVELOPING A VDC
PROJECT EXECUTION PLAN

The purpose of the Whiling-Tumer's VDT Execulion Plan is 1o delermine the validily of uliizing
the principles of Vatual Design and Consfruction (VDC) on o project. Review this plan aos
soon os possible fo determine the best and comrec! procedures for successiully
implementing VOC,

This plaon i3 mean! to be wused a3 checkiist for tems of concem, but most of ¢ll 1¢ hegin o
diglogue with all of e parties inveived to delemmine which path is bes) suited for the project

WL VDC COORDINATION GUIDELINES

YEARS

Appendix A
Design Review Process (Input)

FTP/Portal Area

1

1
_____________ P :
H 4 ' 1 1
E Architects NWC E i NWC E
i P :
! 1 1 I
i Structural ! : i
i Engineers NWC ; i NWC i
= P s
i — b i
1 Mechanical ! : NWC i
! Engineers NWC — i i E
: : ' Secure Master '
. i 1 Model !
i ! i i
i MEP Detailers ! i NWC i
i NWC ! ! !
S — i :
[ 1 1
P ;
___________________________________ [ T ——

Trades upload 3D DWG/DWF CAD files WT downloads 3D CAD files, imports these

into NavisWorks and creates an integrated

. . . . Master Model.
Design Review Process (Communicating)

FTP/Portal Area

Target

whiting-Turner

Model

S
H Master
! MG2 ;
H Naris Works
1
! MHP

B —
i NWF
! MCE
H
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
NWD File i
1
1
1
1
1
1
1
1
1
1
1

all trades or parties with
FTP/Portal access

.................... -
1

_1 Resolve clashes and :

Version 1.0 71 upload revised 3D files :

MOY 05’ 2(D9 B — -4-6F-4 ———————————————

WT

Project Name:

VDC Execution Plan: Model Responsibility Matrix

Element to be modeled

louaelw Collabroation
Hodeled By ProgramVerision [File Name FamiyorLayer Formats  Model Uses Users Level of Detal(LOD) Comments

Example: Doors

Archiect  [Revif Arch. Project Trade Leve! Dafe |InterorDoors  [DWG, IFC, WWC |CD's, 3D coord, QTY/EST,  [Arch, Strue, WT | Doorand Frame only, no harivare requird

Architectural: ConceptualMassing Model

Insert ems to be modeled

Architectural: Design Model

Interior

Floors

Finishes

Floor Penetrations

Walls

Full Heighi Walls

Walls above celling grid

Low vialls

\Wall Finishes

King Studs

Wall Peneirations

Doors & Windows

Door &Frame

Window Frame and Glass

Door nurnbers as hyperlinks

Windosi numbers as hyperiinks

Ceilings

Acoustical Ceiling

Acoustical Ceiling Grid

Hard lid Ceilings

Ceiling Penetrations

Casework & Furniture

Toile! Partiions & Accessories

Bathroorn Fiktures (other than plumbing)

General Fumilure

Casewiork

Other

Exterior

Door & Frame

Curtain Wall

StorefrontMindows

Exterior WallsiFacade

Exterior Cornice

Roofs

Site Work

Grading

Sidevralks/Flatwork

Sile Accessories

Landscaping

Miscellaneous

Railings and Guards

Decorative Columns

Stairs

Architeclural Louvers

Waler Features/Swimming Pool

Develop VDC
Execution Plan

AU Autodesk University

VDC Coordination
Guidelines

VDC Responsibility

Matrix

© 2012 Autodesk



3.3.3 BIM Implementation Outline.doc
Guide to creating a VDC Execution Plan V1.2 5-21-09.doc
VDC Project Specific Execution Plan Template- Responsibility Matrix v1.4 6-22-09.xls

Coordination Methodology

Folder Breakdown

AU Autodesk University

Structure

g Selection Tree v X
, @ hoot
BIM Execution Plan i gﬁ
Sl R
§- NArchrtedu ral h
Refer to the following image for folder organization: : *(S::::w 9?
i IStom\ Nl }\
¥ Site Foundations ! ‘
4 | BIM.NASA IESB | e R
: % Mechanical Duct / e 4
[ESB_BIM Execution Plan hm (' ;‘
15'-20' Trees |
4 | - 15 Gallon Trees g '
ES8_Data Library These folders contain documentation nu"soums o
Electrical Equipment associated with the items and equipment a;;lm e i
FP Equipment tracked using the COBie spreadsheet. | LS
: , (ex.: Spare Parts List for an Air Handler )
Mechanical Equipment . Nty
Unit)
Plumbing Equipment (‘“ o
4 | IESB_NWD History A &
12.07.19 These folders contain combined AN | v
Navisworks models in .nwd format. The $ 4 v B i
12.07.26 [ § A N ,
date on each folder (year/month/day) \ AN Y 4
12.08.02 corresponds to the date that each model 3 »‘.\ ‘ P, fﬁ 7 ‘
4 | [ESB_Trade Models was created and coordinated. e 2 ;: i in ._;-,\"'"
12.07.18 = 4
Find Items
12.07.25 The location for Designers and bt T T
12.08.01 Subcontractors to upload individual trade e 3 AR Bect L0Lwc
100%CD mode!s dgrlng project milestones and .
coordination.
100%DD
v Match Case
IESB_WT Combined Files - ‘ Sen:eseb-mm:
Standard | Compact | Properties | Sets ¥O | Default
Properties = Sate ;ﬂﬁrs‘t Find Next Frd Al

File Set-Up
[search Sets]

© 2012 Autodesk



Guide to creating a VDC Execution Plan V1.2 5-21-09.doc

Coordination Methodology

A B C D E F G H | J K L

: KSCVC Orbiter Facilty wlr

3 BIM Coordination Meeting #006 T

4 General Action List WHITING-TURNER

S 21502012

B Architectural Floor Area Status Responsible Commentsifotes Money Comments Delay Schedule Money Per Schedule Total

T VP#1 | [PreviousissuelSteel needs to be covered Second 1 Pending Whiting-Turner | W aiting on RFI (#3! sf. " 10sf) = $30 Bulkhead and bump-out wall Mo $ 30.00

3 VP#2 | [Previous issue]Steel needs to be covered Second 1 Pending Whiting-Turner | Waiting on RFI (#3/ =f. " 10sf) = $30 Bulkhead MNo $ 30.00

3 VP#4 | [Previousissue]Steel needs to be covered Second 1 Pending Whiting-Turner | W aiting on RFI $50 Cost of material and labor to put up wall Mo $ S0.00
10 VPH#S | [Previous issuelSteel in doorw ay Third 1 Pending Whiting-Turner | BFlReceived $3.000 Costto move wall and door Yes-2Days 5,000,000 % 13,000.00
11 Concrete - - -
12 tem#1 | Modelin dig-outs All Pending CCK - - -
13 - - -
14 Structural Steel - - -
15 VPH#3 |[[Previousissue] Catw alk intersecting Steel Catwalk 1 Pending Met-Con Steel still being designed - Potential delay of schedule Yes-10ay $ 250000 % 2,500.00
16 VPH#E |[[Previousissue] Steel needs to be lowered to support landing Catwalk 1 Pending Met-Con Railing to be movedin $5,000+ Costto cut steel and relocate lower Yes-10ay $ 250000 % T.500.00
17 VP#8 | Steel penetrating display case near column lines F,1 Third 3 Pending Met-Con Above grade not discussed at meeting (#31sf " 16.66") = $150 Costto exted wallto allow display case tofit Mo $ 150.00
13 - - -
13 - - -
20 HYALC & Plumbing - - -
21 VP#T | [Previous issue] Hudronic piping penatrating Architecture skin First 1 Pending Precision MNeed pipe to be moved - Shorten Pipe on approach -
22 VP#3 |Mechanical Duct hitting w all Catwalk 1 Pending Lapin MNeed to move duct or shrink duct or twist - - MNo
23 VPH#10 |Mechanical Duct Running through steel Catwalk 1 Pending Lapin Meed to move duct (Bdlbs * $3.5/lbs) = $540 Cost to jump duct up or over! Could delay schedule aweek Yes SeeClashReport  $ 540.00
24 VP#11 |Hydronic piping running through Mechanical Duct Second 1 Pending Precision Piping needs to be moved out of duct = = Mo
25  VP#12 |Underground plumbing hitting footer Below Grade 3 Pending Precision Piping cannot hit footer (SOLF "$27.5ILF) = $1375 Time to make new adjustments Yes SeeClashReport  $ 1.375.00
26  VP#13 |Underground plumbing hitting footer in multiple locations Below Grade 1 Pending Precision Piping cannot hit footer - Time to make new adjustments Yes See Clash Repont
27 VP#14 |15" Storm drain hitting multiple footers Below Grade 1 Pending Precision Piping cannot hit footer - Rearout; Delay on schedule Yes See Clash Report
28 VP#15 |Pipe hitting own pipe and multiple footers Below Grade 1 Pending Precision Piping cannot hit footer (S0LF " $57ILF) = $5130 Delay on scheduld and costto jog around footings Yes SeeClashRepont  $ 9.130.00
23 VPH#16 |Hudronic piping hitting footers Below Grade 1 Pending Precision Piping cannot hit footer (20LF " $43.5/LF) = $870 Delay on scheduld and cost to jog around footings Yes SeeClashReport  # 870.00
30 hkem#2 [Mechanical Duct vs Architectural Al Pending Lapin Review clashes and make appropiate changes - Twist!{Turn to fit MNo
31 lem#3 |Mechanical Duct vs. Steel Al Pending Lapin Review clashes and make appropiate changes - MNeed to bump around steel! BFl from MEP Engineer for correct flow Yes $ 20,000.00 % 20,000.00
32 lem#d |Mechanical Duct vs. Hy Piping All Pending Lapin Review clashes and make appropiate changes - Shorten Pipe on approach Mo
33 Iem#5 UG Plumbing vs. Structural Concrete Below Grade all Pending Precision Review clashes and make appropiate changes - Yes-10ay $ 2,500,00 3% 2.500.00
34 | lem#6 |[HyPipingvs. Structural Concrete Below Grade All Pending Precision Review clashes and make appropiate changes - Yes-10ay $ 250000 % 2,500.00
35
36 UG Savings ¥ 12,375.00
37 Total Savings $ 56,295.00
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Guide to creating a VDC Execution Plan V1.2 5-21-09.doc
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MULTI-TRADE PREFABRICATION &
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Why Prefabrication?
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Execvution Plan

What can we bvuild off-site?
What can we modularize?

A Guide to Prefabrication,
Modular Design & Construction
Whiting-Turner Contracting Company

21 oentury construction reguires fresh approsche s towand oreatinge
bruilding= that socurat=ly conwey mature and =xpandesd Sreen buildinge
me= theodiolomies.  Whiting-Turmer s adopting the s= changes to improws
the industry that has traditionally be=n = ntre nched in traditions of the
past. This guids= will h=lp project t=ams wedsrstand the be e fits znd
chall=nze=s of building with compone nts, pane s zmd meosdhobe s zmed heoes
thess techinigue s provide o more = ffident delfeery of & project.

Whiting-Turner
www.whiting-turner.com

WIL
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MEP Prefab Experience
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Multi-Trade Prefab Experience
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Modular Experience
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Modular Experience
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Orlando Area Resort
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Co-located vs. Turn Key Pods

RFQ went out to 4 companies:
» Eggrock

 Neopod

 Ameripod

» Kullman

Consiructability concerns:

« Size of pods

» Required depressed slabs

« No experience with high-
end finishes

Requires early finish

Information to begin

mMmanufacturing
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Modular Challenges :: Finish & Size Restrictions
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Typ. Eggrock Orlando Area
Floor Plan Resort Floor Plan
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Co-Located Pod Solution

Maintains key advantages of turn-key pods,
while overcoming some of the constructability issues.

Reduced Waste

Improved Schedule

Reduced on-site man hours

Increased Quality

N\
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Multi-Trade Prefabrication

What's In?

* Framing and Drywall
» Blocking

» Door Frames

» Electrical Rough-in

* Plumbing

« Mechanical Ductwork and
Exhaust Fans

 Fire Protection Heads

AU Autodesk University



Shaft wall in place
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Modular Challenges :: Rated Assemblies & Inspections

F R MR S

Shaft wall in place
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Corridor Wall in 2 Sections

AU Autodesk University



e a

Overall Framing Prefabrication

. -

e —

=T
-

Modular Restrooms
B Prefabricated Interior Walls
- Conventional Framing

B Conventional Shaft Wall Framing
BN Prefabricated Exterior Wall Framing
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Stress Analysis

AU Autodesk University
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Stress Analysis
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Modular Challenges :: Studio Pods
Raets
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Warehouse Concepts
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Actual Warehouse Layout

PANEL STORAGE &
INITIAL POD ASSEMBLY FRAMING & DRYWALL
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Manufacturing Mindset
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Mindset
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Manutacturing Mindset
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velivery

Pod Deliver
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Pod Installation
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Change of Mindset

This level of prefabrication requires a

change to the way we traditionally deliver

projects:

» Need design decisions made earlier in the
Orocess

» Can reduce the abllity to make changes
without significant iImpacts

» Requires some design flexibility to maximize
efficiencies

« Absolutely requires GC and Design Assist
INput at early stages of design process
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Mechanical Racl
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Design Assist Shift of Man Power Hours

Modular & Prefab Summary

(Framing & Drywall)
Total Hours on the Job
Prefab Hours

(Plumbing)

Total Hours on the Job
Prefab Hours

(Electrical)

Total Hours on the Job
Prefab Hours

(Mechanical)

Total Hours on the Job
Prefab Hours

(Fire Protection)

Total Hours on the Job
Prefab Hours

AU Autodesk University

84,100
9,600 (just over 10%)

22,800
2,900 (just over 10%)

47,490
1,900 (just under 5%)

19,568
7,248 (just over 37%)

5.400
120 (just over 2%)

Approx. 12% shift in hours

to Prefabrication

© 2012 Autodesk



Early Metrics

Man Hours to Frame reduced by 12.5%
Man Hours to Hang Wallboard increased by 18.4%

Combined Productivity reduced by 6.2%

AU Autodesk University



AUTODESK BIM360
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Traditional Project Management
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15t Century Project Management

11:04 AM
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Top Level Files in P&ID's (55)

pil-pid-0001-1.pdf pil-pid-1201-0.pdf pil-pid-1202-2.pdf pil-pid-2101-1.pdf pil-pid-2102-1.pdf

f’lpe Rack 9-13-11 ©
Piping Line List

Vela NavisWorks Model

General Arrangement

Isometrics

Model QC

pil-pid-2103-2.pdf pil-pid-2104-1.pdf pil-pid-2301-2.pdf pil-pid-2302-1.pdf pil-pid-2303-2.pdf
pil-pid-3201-2.pdf pil-pid-3202-2.pdf pil-pid-3203-2.pdf pil-pid-3204-2.pdf pil-pid-3205-2.pdf
pil-pid-3206-2.pdf pil-pid-3207-2.pdf pil-pid-3208-2.pdf pil-pid-3209-2.pdf pil-pid-3210-2.pdf

EI=)

Library
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360 Field :: Library

Library

e Specs

Top Level

Files in P&ID's (55)

General Arrangement

| document

e (Contract Documents

 Updates

pil-pid-0001-1.pdf pil-pid-1201-0.pdf pil-pid-1202-2. pdf pil-pid-2101-1.pdf pil-pid-2102-1.pdf

Pipe Rack 9-13-11

22 QADCUmMmeants

pil-pid-2103-2. pdf

pil-pid-3201-2.pdf

pil-pid-3206-2. pdf

pil-pid-2104-1.pdf

pil-pid-3202-2. pdf

pil-pid-3207-2.pdf

pil-pid-2301-2. pdf

pil-pid-3203-2. pdf

pil-pid-3208-2. pdf

nan

Library

pil-pid-2302-1.pdf

pil-pid-3204-2. pdf

pil-pid-3209-2. pdf

pil-pid-2303-2. pdf

pil-pid-3205-2. pdf

pil-pid-3210-2. pdf
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BIM340 Field :: Quality Control

Checklist
iPad = 4:07 PM = % ® QA/QC

By Location All Issues

Sorted by Company ascendi

Filter by SOIrDy=s Not filtared. ina. ¢ WO rk to CO m p I ete

UF ECDC>Data Hall A s Attachments Builders Plus

« Conforming

\\&L‘%\ IMG_8A1FC703-B4D0-42C5-BF8D-
= 1- 2C70207E7FBC.jpg

* Non Conforming

Attachment

Builders Plus o W—T S p e C i fi C

Comment

1 Attachment

Builders Plus ° P u n C h L | St

JB-00004: Slab edge , Comment ° Owner Punch

installed matches detz
Attachment

UF ECDC>Data Hall A Steel Fabricators

| « Contractor Punch

* Pre-Punch

Go to Gadgets

* Engineer Punch

-~
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BIM360 Field :: Material Tracking

I Equipment > POD-1102

ser:  RJ Reed Ad =1 Add Users Project: Project 2011-1 -

Sawved at - B
#* = required 09:02:44 EDT "'ﬁ Checklists Y| Issues 47 Afttachments - Comments
e = COBle-standard field

POD Warehouse Checklist| = |ﬁ|l:heclfr.list Attach Checklist
Profile
#* Name Created Modified Name Author
POD-1102
e Iype
Oiher -

m

@ Description

Modular Master Bathroom - First Floor
Location

1102-ADA 1 Bedroom with Shower X
Status

Specified - FOD-1100

Identifiers
@ Barcode

FPOD-1102

AU Autodesk University
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NavisWorks Model Sync
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I Reset All... ~ &R Select Same ~ | Quick Find c (5 Hide Unselected @ Quick Properties Q.:f Animator | 22 Batch Utility
R Select Save b - 41 Hide & 2 Clash |TimeLiner l\> | 8% K

Q File Options b Selection IE’ Selection Treel [%}Sets - % f_';lu Unhide All ~ l Properties Detective E Scripter
Project « Select & Search « ‘ Visibility _ Display Tools I -

Properties e X

82! Appearance Profiler L;

DataTools

Append

Selection Tree X

Item IlemeLiner: vela ;‘:Hyperlinksui

(@) Roof

| Steel

ﬂ Power

ﬂ Plumbing

ﬂ Structural

™4 6" Floor Slabs
™ Electrical

™ MPipe

™| MDuct
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M| ALL WALLS
ﬂCBL Tray

{@) Cannopy

5 Fp , .
| RAF o : ' : !
| XFMR-2A ’ W = .

| XFMR-1A
@ MSB-1A
@) MSB-2A
@ MSB-3A
"4 GEN SWBD
™ SwBD SPD
™4 E_GEN_3D
|jups-2a
|jups-1A
|jups-3aA
ﬂ Load Bank

| Property Value
Status Specified

I SjuIodmalh, pases l

Y — | ||

a Vela Field Management ‘\_

<« C' & https://manage.velasystems.com/equipment AARE

11— — —— , @ Virtual CADLearning... ©__ Beyond Design [ Vela Field Managem... Autodesk 360 DIVE IN Tampa Bay =4 Davis Islands Garden... @ Chipotle Online Ord... ActiveTrainer ' OEM Consultants Inc.
| Standard ' Compact ] Properties | Sets

Measure Tools | L'H ‘ Equipment B ﬂ #

User: Matt Vanture [~ | 3" Add Users Project: UF East Campus Data CBIH Reports Library Inbox{(3) Setup

Vi IS A RN NI
"~ Edit @; Add Library Files| | ™ Export All| | | | Download Vela Field BIM Plugin

i # # Open

End (ft) Name Barcode Type Description Location Path Status # Issues # Open Issues Checkliste Checklists

Curnnifind n n n n

Difference (ft) — VERD 2 A Nithar

o]

e

O

—

S ¥ XFMR3A Other Specified 0 0 0 0 -
w
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1 of 35 checked Filter: All Equipment Show: |50 [~] 1

Support & Training | What's New T © 2012 Vela Systems, Inc. | Legal

Presenter | Animator I l TimeLiner I I Find Items
Reaady
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BIM360 Field :: Field

Element 1D: ID219

Family Type N e —— s
ENRE R _k.-m@;:_

o NI ————
System Type N - — ‘n
I

Y

0
\\'\\

I

J

Cold Water Flow ||| |‘ L‘:l‘l i’ |

C"‘ﬁ
S| S

.y

Comments

. B R %W W W W WY

T~

il
[

Ll
||

Host

P AT iy |

Location

_gk‘u...__._.-ﬂnr.,_.

Elevation

.o IR W

Systorm Name

/¢ /AN

A A A A ARV A e dE T A

Phase Created BZTLN7 'l-liiiﬁi=i\=='

H B - VA V-

Phase Demolished

Curcut Number

Panel

4_._- SN -

Mixed Water Flow i { m.. /’u. L|l|!|n,_‘|ﬂ‘E

Cold Water Pressure Drop T—— — )
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BIM360 Field :: Field BIM

10 55 Al'v'l

UF Data Center

Loading near objects...
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¢
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«
by
L4
.
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BIM360 Fleld : Field BIM
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BIM360 Field :: Field BIM

-

11:06 AM

UF Data Center

] =3 |

S AP AAL LA BAA

~ i | e Viewpoints
Meeting 3 -05.30.2012
Meeting 4 -06.06.2012
Meeting 5 - 06.13.2012
Meeting 6 - 06.20.2012
Meeting 7 - 06.27.2012
Meeting 8 - 07.11.2012
Meeting 9 - 07.16.2012
Meeting 10 - 07.18.2012

w
w
w
©
©
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©
<
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Meeting 11 - 07.23.2012
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BIM3460 Field Web Overview

Home - UF East Campus Data Center

[ H O m e Pag e User: Matt Vanture v | :" Add Users Project: UF East Campus Data Cei g
View Issues
. Da-s h b O ar d Dashboard Locations Companies
Issues
Issue Tracker
 |ssues "
Checklists
. A/QC
Q Equipment
 Equipment
4 v
®

Reports

Average Time to Close Issues

7 days
4l
0 days O
2 days
Messages
Support & Training | What's New

AU Autodesk University

Project Summary

TE

Reports Library Inbox  Setup

Open 39 Work Completed 0 Readytoinspect0 Closed 34 PastDue 15

) % Companies with Most Unresolved Issues ) B
Builders Plus — as
p—
All Florida Electric § 2
@ Total
ad Closed —
Steel Fabricators 51
Whiting-Turner 5 1
( 20 40
) B Root Cause ) B

Itemn not installed in proper layout.
Itemn not installed.
Improper layout.

Random inspection.

Damaged by subcontractor.

14 days

Add message Edit messages

T ©2012 Vela Systems, Inc. | Legal Suggestion Box | Log Out
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BIM3460 Field Web Overview

-~

ReportS Issue Trend by Company
‘ User: Matt Vanture ﬂ :" Add Users Project: UF East Campus Data Cei n sl Lol

Vela Reports

View Reports

Current Issue Totals Average Time To Close Issues Companies With Most Unresolved Issues
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UF East Campus Data Center
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UF East Campus Data Center
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Autodesk BIM 360 Glue

The next generation of BIA
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Daily Model Activity




Weekly Model Activity

AutoDesk 360 Glue - Model Activity (Weekly) :: PFTH
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Model Versions

Total Model Versions Posted to Collaboration Site :: PFTH
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Total Activity

Autodesk 360 Glue - Model Updates :: PFTH AutoDesk 360 Glue - Total Activity @ PFTH
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CONCLUSION
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Better, Faster, Less Expensive

TOOLS in the toolbox to help solve certain
oroblems & Deliver projects more effeciently

The BIM Tools allow for greater analysis and
execution of prefab opportunities.

Push the envelope

Don't accept the ways things have always

. > W AN s
been done as the metric for what is possible. g AL"im /LA
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Questions & Answers

RJ Reed
r.reed@whiting-furner.com

Matt Vanture
matt.vanture @whiting-turner.com

The Whiting-Turner Contracting Company

4300 West Cypress Street, Suite 1045
Tampa, FL 33607 m
I

(813) 287-9700 WHITING-TURNER
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THANK YOU

AU

Let’'s get a Drink!
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