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Class Summary

Even with a fully coordinated Revit® model of every discipline,
Architectural beauty comes at the cost of a challenging construction
phase. In this Lecture, you will learn how coordination on the Yale School
of Management was managed using Navisworks in conjunction with
fabrication-quality modelling. Rule-based clash detection will be explored
as a primary evaluation and visualization method for coordination
problems and developing real-time solutions in the BIM Model.
Participants will leave the lecture with a clear understanding of how to best

Integrate and utilize clash detection to coordinate a building of any level of
complexity.
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Learning Objectives

At the end of this class, you will;

» Realize how to Coordinate MEP systems, structures and architecture In
an architecturally complex building.

« Learn the benefits and the pitfalls of using BIM and clash detection to
coordinate a project.

« Understand how the coordination processes changes when using BIM,
Including meetings required, the participants needed and the project
workflow.

« Grasp how to Include reasonable constructabllity tolerances in the
coordination process to minimize contractor claims in the field and
reduce project risk.
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INTRODUCTION

1. THE PROJECT
2. THE BIM PROCESS: PREP & DOCUMENTATION
3. THE CLASH DETECTION PROCESS
. "ZERO” AND MANAGING THE EXPECTATIONS
. NAVISWORKS WORKFLOW
. EVOLVING WEEKLY COLLABORATION
: QUANTIFIYING DE-CLASHING TIME

. BEST PRACTICES
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THE PROJECT:
Yale School of Management
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PROJECT QUICK FACTS:

* DESIGN ARCHITECT:. FOSTER + PARTNERS

* ARCHITECT OF RECORD: GRUZEN SAMTON

* GENERAL CONTRACTOR: DIMEO

 SITE: YALE UNIVERSITY MAIN CAMPUS, NEW HAVEN, CT
¢ SIZE: 235,000 SF

 PROJECT VALUE: $250M

« TARGET COMPLETION DATE: APRIL 2014

« SERVICES PROVIDED: S, M, E, P, FP, LEED, COSA

 LEED CERTIFIED
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THE BIM PROCESS

AU Autodesk University © 2012 Autodesk



BIM DOCUMENTATION: ARCHITECTURE
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STRUCTURE

BIM DOCUMENTATION
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BIM DOCUMENTATION: M, P & FP
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PLUMBING

BIM DOCUMENTATION
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SPRINKLERS

BIM DOCUMENTATION
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MECH PIPING

BIM DOCUMENTATION
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BIM DOCUMENTATION: MECH DUCTS
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M, P & FP

BIM DOCUMENTATION
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CORRIDOR
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FROM COURTYARD
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STEEL DETAILS
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WALKTHROUGH
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BIM DOCUMENTATION: MODELED

MODELED, CLASHED
* DUCTWORK — ALL RISERS, MAIN LINES & BRANCH DISTRIBUTION
« MECH PIPES — ALL RISERS, MAIN LINES & BRANCH DISTRIBUTION
* PLUMBING — ALL RISERS, MAIN LINES & BRANCH DISTRIBUTION
« SPRINKLERS — ALL RISERS, MAIN LINES & BRANCH DISTRIBUTION
MODELED, BUT NOT CLASHED

 PRESSURIZED & BRANCH PIPING 2" OR SMALLER

AU Autodesk University
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BIM DOCUMENTATION: MODELED

NOT MODELED = NOT CLASHED
+ NO CONDUIT [ LOD 400 — 500 ]
. NO RECEPTACLES, NO DEVICES

* NO BOLTS, GUSSET PLATES, CONNECTIONS
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THE CLASH DETECTION PROCESS
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CLASH DETECTION — BENEFITS / PITFALLS

LEARNING OBJECTIVE 2

BENEFITS:
« ENABLES AMBITIOUS GOALS TO BE REALIZED.

« ALLOWS IDENTIFICATION OF TIGHT SPOTS DURING DESIGN PHASE [ INSTEAD OF CA ]
= VISUALIZATION OF THE PROBLEMS ENABLES FINDING QUICK SOLUTIONS

PITFALLS:
« UNDERESTIMATING THE TIME REQUIRED

« MANAGING THE PROCESS & DE-CLASHING TAKES LOTS OF EFFORT / TIME /
RESOURCES

= FAILURE TO
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CLASH DETECTION vs. 2D COORD.

LEARNING OBJECTIVE 3
DOES THE COORDINATION PROCESS CHANGE?

HOW: ALL 3D DESIGN MODELS VS. 2D SEQUENTIAL OVERLAY
WHO: THE DESIGN MODELERS VS. PROJECT LEADS

WHEN: VARIES VS. AFTER DESIGN IS DONE
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THE CLASH DETECTION PROCESS

GOALS:

1. “ZERO" CLASH BIM MODELS — OWNER REQ.
2. REDUCE EFFORTS REQUIRED FOR CONTRACTOR COORDINATION

CONSTRAINTS:

12 WEEKS

5 BH STAFF RESOURCED TO THIS TASK

WEEKLY PROGRESS MEETINGS

ENTIRE DESIGN TEAM PARTICIPATED
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WHAT IS “ZERO” ?:

« ZERO CLASHES FOUND WITH ALL PITCHED PIPING MODELED
 ZERO CLASHES FOUND WITH ALL SERVICES 2" OR LARGER MODELED

* CONTRACTOR ABSOLVES DESIGN TEAM OF RESPONSIBILITY FOR ANYTHING SMALLER /
PRESSURIZED **

** MAY BE MODELED, BUT IGNORED DURING CLASH DETECTION  CONSIDERED TO
BE RESOLVED WITH COORDINATION IN THE FIELD
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THE CLASH DETECTION:
NAVISWORKS WORKFLOW
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TIME
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023231-Yale SOM-510-NY_Central.rvt - Project Browser |5

REVIT EXPORT VIEWS

3D EXPORT VIEWS SET UP FOR EACH LEVEL, 3D Views

IN EACH MODEL [M, P, FP] ** : Camomucion
**NO LINK GEOMETRY WILL BE EXPORTED 03 v oo

CREATE & APPLY VIEW o7 - o
TEMPLATE TO ISOLATE ELEMENTS BEFORE Lt et
EXPORTING TO NAVISWORKS

Fenderings
Drafting Views (BH Detail)
Drafting Views (BH Typical Details)

Drafting Views (FE Conn Detail)
Drafting Views (M ote Ref)

+- Graphical Column Schedules
+ Legends
--E2 Schedules/Quantities
BEAM SCHEDULE FROM EXCEL
COMNCRETE BEAM SCHEDULE

FIr
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EXPORT [ REVIT ADD-IN]

NAVISWORKS GEOMETRY CAN BE EXPORTED FROM

REVIT AS .NWC FILE FORMAT ** TR B By s o

Space Tools ~ Miscellaneous Toals -

HVAC Tools Help Tools =

*CAN BE TIME CONSUMING

: USE CONSISTENT FOLDER STRUCTURE Navisworks 2013

File exporter for Navisworks 2011

= ONE .NWF FILE FOR EACH BUILDING, FLOOR, ZONE.

 ONE .NWC FILE FOR EACH CLASH TYPE, |.E. ONE FILE
DEDICATED TO HVAC V STRUCTURES

Master (NWF)

¥-Refs (NWC)
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NAVISWORKS FILE TYPES

NWC (SIMILAR TO X-REF)
- EXPORTED DIRECTLY FROM REVIT (TYPICALLY 2-5MB MAX)

NWF (MASTER FILE)

« ALL CLASH DETECTION / ADDED RULES ETC. ARE CARRIED
OUT IN THIS FILE

NWD
« SIMILAR TO BOUND DWG / PDF
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Clash Detective X ||| Selection Tree x ||| sets
Batch |Hules | select | Resutts | Report | | @M ELECTRICAL 5453 B g Efﬁlimigd |
e @) ELECTRICAL 5535 urmoing Flode
: %4 ELECTRICAL L250 @ struct Hodel
Name Ctatus Clashes Mew - Add =™ ELECTRICAL L541 (@ Chiled Beam | Flex Duct
Arch v HVAC old 13 13 o @ ELECTRICAL SERVER ROOM L150 :g aﬂ{”‘“
ArchvPlumbing Ol 480 44 I = Element @ o
HVAC v RCP oid 419 96 Compact @'§ _Filter Comments 01 (@) DHW
HVACv Structure Ol 456 170 E——— @' _Filter Comments 02 J ) oW
Arch v Lights old 150 0 Clean ﬂ_F!Iter Comments 03 4@ sToRM
. =" _Filter Comments 04 .
Sanitary v Structure  Old 121 19 Clear Al @ Filter Comments 05 ~{l) Domestic Water
Arch v Fire Old a9 15 H A @ LIGHT_SOURCE_OFF
Arch v Hydro 0ld 09 15 M ABC ~@ Arch Model
Stormv Structure  Old 84 7 @™ absolute elevation {8 RCP Model
HVAC v Lights oid Gl 4 %) Accessory g tgfﬂ’“‘;dle'
HVAC v Fire Old 68 10 =" Accessory T5150 @ SDFiI‘I?dE?E
Storm v HVAC 0ld 41 1 @' Actual Condensate _[}rain Flow @ on Cash Ppes
FrevStucture Ol 46 9 'HM“H: "”“‘:’1‘?’ of Risers
Domestic Water v ... Old 30 4 %ﬁ:il gnﬂa s
Fire .v Lights Old 23 0 @M Actual Riser Height
Sanitary v HVAC Old 25 7 @% Actual Tread Depth
Cold Hydro(CHW) ... 0Old g 0 @™ Actuator Location
Hot Hydro(HHW) v... Old g 2 =" Actuator Make
Cold Hydro{CHW) ... Old 8 2 =" Actuator Offset CTRL
Cold Hydro(CHW) ... 0Ol 8 7 @' Actuator Sleeve Length Mfﬂ;imum
Hat Hydro(HHW) v... Old 5 0 =" Actuator Sleeve Length Minimum
Fire v RCP Old £ 2 &M Actuator Type
Cold Hydro(CHW) ... Old 3 0 FMADA Compliant
Oid FYGTOULAVE e =" Adapter Diameter
Storm v RCP Old ] 2 H Adapter Lﬂﬂﬂth
Hot Hydro(HHW) v... Old 2 0 =" Adapter Radius Properties
Cold Hydro{CHW) ... Old 1 0 =" Adapter Width ,
Cold Hydro{CHW) ... Old 1 0 =" Additional Flow Item Element | Phase Created | Reference Level | Revit Type | Element ID
Domestic Water v... Old 1 0 ﬂﬂgratnr Propery Value =
Arch v Power 0ld 0 0 @ W Air Flow Mark 26230
Cold Hydro(CHW) ... Old 0 0 WA Inlet Diameter Size "
cold Hydro(CHW) .. O . 0 =" Air Outlet Border Type i
oid Hydro () .. “ Air Outlet Face Size Addtional Flow 0
Cold HFer[CHV‘I] e Old 0 0 H.ﬁ.lr Outlet Neck Diameter Reynolds Mumber 5437577
Domestic Waterv... 0Old 0 0 @ Air Outlet Neck Height Pressure Drop 1650.64
Domestic Water v ... 0ld 0 0 =% Air Outlet Neck Width Diameter 008
Domestic Waterv... 0Old 0 0 ="M Air Outlet Noise Criteria Friction Factor ~ 0.02
Domestic Water v ... 0ld 0 0 @ Air Outlet Pressure Drop End Offset 317
Domestic Water v ... Old 0 0 ﬂh?r DUtEt _?hquare Neck Size Inner Diameter 0.08
Domestic Water v... Old 0 0 ﬂA!r Outlet Throw Slope 0.000099
Fire v Power Dld 0 0 HA“‘ Ou tht Tvm Mark SYSTEITI T‘ﬂ:lE Domestic Cald Water
| @' Analyze As Phase Created Phase "New Construction”, #21885
Hot Hydro(HHW) v... Old 0 0 | =%} Angle Offset 117
5 a¥
Hot Hydro(HHW) v... 0l 0 0 =% Angle 1 .
Section B15
Hot Hydro(HHW) v... Old 0 0 @' Angle 2 Flow 004
Hot Hydro(HHW) v... Old o ! HAHGLE—HALF Reference Level  Level "Level 1 Ground Floor”, #434011
Hot Hydro(HHW) v... Old 0 0 &% Apparent Load Veosiy -
Hot Hydro(HHW) v... Od 0 0 @' Approximate curve nsuiation Thickn 0
HVACvPower  OK 0 0 &M Arc End Point X | Resat T
| . “ﬂm End Point ¥ Relative Roughn... 829.17
Sanitary v Fire Old 0 0 @% Area Mrea 28269in 2
Sanitary v Lights Old 0 0 — @% Area Factor Invert Blevation  16.27
Sanitary v Power Old 0 0 @&} ART Number Friction 22012
Sanitary v RCP 0ld 0 0 =% ARIO- Acid Resistant Coating Inside and/or Outside Quter Diameter  0.09
Storm v Fire 0ld 0 0 ﬂ Update | =% Around Room j Flow State 2 —
- L 1 i ~ - ) 1."'.I'EII'|(SE'[ 333
Standard | Compact Pproperties | Sets S o M
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CLASH DETECTIVE (BATCH TAB)

Clash Detective

Batch | Rules | Select | Resuts | Report

Tests

Mame Status Add
Arch v Fire Oild Deleta

g o BATCHES CREATED TO CLASH EVERY DISCIPLINE
vy e R = COMBINATION OF A.SM.E.P FP

&rch v Plurmbing Old
Arch v Power Old i Clear Al

Cold Hydro{CHW)
Cold Hydro{CHW)
Cold Hydrof CHW)
Cold Hydro{CHW)
Cold Hydro{CHW)
Cold Hydro{CHW)
Cold Hydrof CHWW)
Cold Hydrof CHW)
Cold Hydro(CHW)

v Fire
W H I'h'r |I5|. I:‘
v Lights

v Domestic Water

v Power

v RCP

v Sanitany
v Storm

v Structure

Domestic VWater v Fire
Domestic Water v HVAC
Domestic Water v Lights
Domestic Water v Power
Domestic Water v RCP
Domestic Water v Sanitary
Domestic VWater v Storm
Domestic Water v Structure

Fire v Lights
Fire v Power
Fire v RCP

Fire v Structure

B ]
Hot H"r"ljﬂ:l[.HH'l."'?.".’ Fire

Hot Hydro{HHW
Hot Hydro{HHW
Hot Hydro{HHW
Hot Hydro{HHW
Hot Hydro{HHW
Hot Hydro(HHW
Hot Hydro{HHW
Hot Hydro{HHW

v HVAC

v Lights

v Domestic Water
v Power

v RCP

v Sanitany

v Storm

v Structure

Old
Old
Old
Old
Old
Old
Old
Old
Old
Old
Old
Old
Old
Old
Old
Old
Old
Old
Old
Old
Old

Old
Old
Old
Old
Old
Old
Old
Old

HWAC v Lights
HVAC v Power
HYAC v RCP
HWVAC v Structure
Sanitary v Fire
Sanitary v HVAC
Sanitary v Lights
Sanitary v Power
Sanitary v RCP

[y | I .l S SYg

4

AU Autodesk University

Old
Old
Old
Old
Old
Old
Old
Old
Old

awld

b | =

o

0
226
134
]

| Update |

ON NEW BATCH CREATION, FOLLOW
THROUGH THE REMAINING TABS TO ENSURE PROPERTIES,
RULES, TOLERANCES ARE CORRECTLY SET

**CREATING NOTES/SCREEN SHOTS AS A GUIDE MAY BE
HELPFUL

Hydro{HHW) v Fire

Hydro{HHW) v HVAC
Hydro{ HHWW
Hydro{ HHWW
Hydro{HHW

Lights

Domestic Water
Powrer

RCP

Saniany

Sto

Structure

Hydro{ HHW

1
LU

F Hydrof HHW )

© 2012 Autodesk



SETS: SELECTION SETS

« CREATE THESE SELECTION SETS USING THE
SELECTION TREE

» PROPERTIES TAB-> ISOLATE MODEL ELEMENTS BY
VARIOUS PROPERTIES

.- DESPITE AN EXTENSIVE RANGE OF PROPERTIES,
WE ONLY USED: SIZE, SYSTEM NAME, LIGHT
SOURCES, VARIOUS PIECES OF EQUIPMENT
(CHILLED BEAMS)

AU Autodesk University

Selection Tree =

=" Element
=" _Filter Comments 01
=% _Filter Comments 02
=% _Filter Comments 03
=% _Filter Comments 04
=" _Filter Comments 05
= A
=" ABC
+ "8 ah=solute elevation

=" Size
M11/2"
M11/2"-11/2"
Mi11/2"-11/2"-11/2"
W11/2"-11/2"-11/2"-11/2"
Mi11/2"11/4"
Mi11/2"1"
M11/2"-1/2"
Mi11/2"-3/4"

™ AHU-1 AUDITORIUM RETURN

™ AHU-2 BEINECKE RETURN

™ AHU-2 BEINECKE SUPPLY

™ AHU-3 CLASSROOM NORTH RETURN

™ AHU-4 CAFETERIA RETURN

™ AHU-4 CAFETERIA SUPPLY

" AHU-4 CAFETERIA SUPPLY,CAFE SUPPLY 1
™ AHU-4 CAFETERIA SUPPLY,CAFE SUPPLY 2
™ AHU-4 CAFETERIA SUPPLY,CAFE SUPPLY 3
!AH U-4 CAFETERIA SUPPLY,CAFE SUPPLY 4




SETS: SELECTION SET CREATION

1. NAVIGATE TO THE PARAMETERS
YOU'RE ISOLATING

2. SELECT MULTIPLE PARAMETERS

3. INTHE SETS MENU, RIGHT CLICK
AND SELECT ADD CURRENT
SELECTION

4, THE SELECTION SET IS NOW
DEFINED AND WILL BE AVAILABLE
FOR USE IN THE RULE TEMPLATES

AU Autodesk University
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Smndard Compact  Properties

x

Sets

~{l Plumbing Model

4@ Struct Model

- Chiled Beam | Flex Duct
() SANITARY

-~ DCw

~{l) STORM

(W) Domestic Water

4!| LIGHT _SOURCE_OFF
(W) Arch Model

(@ RCP Model

@ LTG Model

(@ FP Model

- Sprinklers

(M) Non Clash Pipes

Selection Set

New Folder
Add Current Selection
Add Current Search

Sort
Help




SETS: SEARCH SETS

(5] SOM_M-L1.nwc

®[5] SOM_M-HYD-L1.nwc
@[] SOM_P-L1.nwc

@5 SOM_S-L1.nwc

®[5] SOM_A-LEVEL1.nwc

®[5] SOM_A-RCP-LEVEL1.nwc

SOM_E-LTG-LEVEL1.nwc

@[] BH-SOM_FP-L1.nwc

E""{!} HWAC Ducks

~{H) Plumbing Model
4E| Struct Model

-l Chiled Beam / Flex Duct
) SANITARY

- {l HHW

() CHW

() DHW

.IEI DA

--{l STORM

4!! Domestic Water
{l LIGHT_SOURCE_OFF
~-{H Arch Model

JEI RCPF Model

..... [ !I LTG Model

{l) FP Model

-l Sprinklers

M Mon Clash Pipes

.. "B Search Setl

Selection Set

Mews Folder
Add Current Selection
Add Current Search

Sort

Help

AU Autodesk University

1.

NAVIGATE TO THE PARAMETERS
WE WANT THROUGH THE EIND
ITEMS FUNCTION

THIS SEARCHES THROUGH
SELECTED MODELS FOR AVAILABLE
PARAMETERS

IN THE SETS MENU, RIGHT CLICK
AND SELECT ADD CURRENT
SEARCH

EXPORT YOUR RULES / SEARCH
SETS

© 2012 Autodesk



SEARCH SETS

! H omee

_+ Lv L "y o . |
Append o :
- |_—|

=

HWVAC Ducts
Plurmnbing Maodel
al
am J Flex Duckt
Z MNITARY
' HHW

Properties

' RCP Model
LTG Model
FP Model
prinklers
Mon Clash Pipes

1424 Items Selected

Selection Set

Mew Folder

Add Current Selection

Add Current Search

Sort

Find Items Help
Search in: Category Property Condition Value

= SOM_M-L1.nwc 3 v i Mame Default Lig ht Source

M (5] SOM_M-HYD-L1.nwc

@[5 SOM_P-L1.nwc

£3]

®=[=] SOM_A-LEVEL1.nwc

EI SO0OM_A-RCP-LEVEL1.nwc

50M_E-LTG-LEVEL1.nwcC

=[] BH-SOM_FP-L1.nwc

[+ Match Case
[+ Prune Below Result

Standard | Compact | Properties | S _ Search: |pefault -
Find Mext | Find Al

AU Autodesk University © 2012 Autodesk



CLASH DETECTIVE (RULES TAB)

» RULES CREATED TO IGNORE
CLASHES BETWEEN CERTAIN atch Rules | Select | Resuts | Report|
E LE M E NTS _ lgnore Clashes Between

[ |Ttems in same layer

Wl Itemns in same group/block/ cell

w|Items in same file

| Itemns in same composite object

= Pl PES <= 2” [w|Items in previously found pair of composite objects

[ |Ttems with coincident snap points

w|Iterms which are both in selection set "Chilled Beam |/ Flex Duct.

w|Items where one item is in selection set 'Non Clash Pipes' and the other item is in selection set 'RCP Model,
W/ Items where one item is in selection set 'Non Clash Pipes' and the other item is in selection set 'HVAC Ducts.

= LIGHT SOURCES

- . S e W T |
» INHERENT CLASHES WITHIN REVIT A

EG. FLEX DUCTS "CLASHING™ WITH ‘
THE CHILLED BEAMS...

AU Autodesk University © 2012 Autodesk



SELECTION / SEARCH SET - RULES

1. BY USING TWO DIFFERENT SELECTION SETS AGAINST EACH OTHER.

2. BY PUTTING ELEMENTS IN THE SAME SELECTION SET — SEE EXAMPLE BELOW

" =N -—L

"Batch Rules I Select | Results | Report |

Selection Tree

Ignore Clashes Between

[Cltems in same layer

[+ Items in same group/block/cell

[w] Iterns in same file

[w] Iterns in same composite object

[w] tems in previously found pair of composite objects

[ tems with coincident snap points

M Iterms which are both in selection set "Chilled Bearn f Flex Duckt'.

[w] Iterns where one tem is in selection set '"Mon Clash Pipes' and the other item is celection set 'RCP Model'.
vl Items where one item is in selection set '"Mon Clash Pipes' and the other item is celection set "HVAC Ducts'.

x|

# CAN Listed Price

=" Categorize as
2" Category

™ CAD-Models

™ Air Terminals

™ Casework

™ Ceilings

™ Columns

™ Curtain Panels

™ Curtain Wall Mullions

™ Doors

™ Duct Accessories

™ Duct Fittings

™ Ducts

g JFlex Ducts

Rule name

I Meww Rule

Rule Templates

Items in same kayer

Items in same groupy block/ cell

Items in same file

Items in same composite object

Iterns in previoush found pair of composite objects
Iterns with coincident snap points

Insulation Thickness

Same Property Walue

Same Selection Set

Specified Selection Sets

@ % Cooling Coil Lvg Water Temp
EIﬂCDDIing Coil Max Water Pressure Drop
@%4 Cooling Coil Row Count

=% Cooling Coil Sensible Capacity

g |Cooling Coil Water Flow|

EIﬂCDDIing Coil Water Pressure Drop
EIHCDDIing Entering Dry Bulb Temperature
EIﬂCDDIing Entering Wet Bulb Temperature
@%4 Cooling Leaving Dry Bulb Temperature
EIHCDDIing Leaving Wet Bulb Temperature
=" Copyright ©

@ % Corner Mullion

=% Cost

IEIECDver

Smndard Compact properties

Rule description { click on an underlined walue to edit it }

Edit

Deleta I

AU Autodesk University © 2012 Autodesk



SELECTION SETS vs. SEARCH SETS

IS THERE A DIFFERENCE?

MADE BY SELECTING IN
THE FILE AND ADDING IT TOA SET

** ONE-TIME SELECTION OF OBJECTS

BENEFITS
« FAST TO CREATE
« EASY TO SET UP RULES FOR

PITFALLS

« EMPTY SET ONCE YOU BRING IN
NEW GEOMETRY [FROM A
DIFFERENT FLOOR, WHEN DOING

A SAVE-AS]
AU Autodesk University

MADE BY SELECTING A SET
THAT GEOMETRY IS SEARCHED FOR AND
SELECTED AUTOMATICALLY

BENEFITS

« PARAMETRIC SELECTION — CAN BE
RE-USED

« CAN BE EXPORTED FOR THE NEXT
FILE SET-UP USE

PITFALLS
« TJAKES LONGER TO SET UP
« TAKES LONGER TO CREATE RULES

2222222222222



‘Batch Rules |select | Resuts | Report |
Ignore Clashes Between
[ |Items in same Ryer

v|Items in same group/block/cell
v Itemns in same file
v|Items in same composite object

[v|Items in previously found pair of composite objects

[ |Ttems with coincident snap points

v|Items which are both in selection set 'Chilled Beam / Flex Duct'.

| Items where one ftem is in selection set 'Mon Clash Pipes' and the other ftem is in selection set 'RCP Model.
v|Iterns where one item is in selection set 'Non Clash Pipes' and the other tem is in selection set 'HVAC Ducts'.

» RULES ARE CREATED USING PREDEFINED
SELECTION SETS & SEARCH SETS TO

Rule name

POPULATE BASIC VALUES IN GIVEN RULE  Iilie=e=s
TEMPLATES

Itermns in same group/block/cell

Ttemns in same file

Itemns in same composite object

Iterns in previously found pair of composite objects
Items with coincident snap points

Insulation Thickness

« SET - GROUP OF ELEMENTS FROM THE S Selcin St

Specified Selection Sets

R EV I T M O D E L T HAT CAN B E I S O LAT E D Rule description ( click on an underlined value to edit it )

Items where one item is in selection set '<set=' and the other tem is in

selection set '<sets',

WITHIN NAVISWORKS

Enter Value

- THERE ARE DIFFERENT WAYS TO DEFINE s

SETS IN NAVISWORKS: BY BOTH SELECTION
AND SEARCHING

Arch Model
RCP Model

LTG Model

FP Model
Sprinklers

Mon Clash Pipes

« SEARCH SETS CAN BE EXPORTED TO
OTHER NAVISWORKS FILES TO SAVE TIME I

AU Autodesk University © 2012 Autodesk




CLASH DETECTIVE (SELECT TAB)

Clash Detective

SOM_P-L2.nwc SOM__P-L2.nwc
@[5 SOM_M-HYD-L2.nwc @ [5] SOM_M-HYD-L2.nwc

H|=] S0M_P-L2.nwc |z S0M_P-L2.nwc

@[] SOM_M-HYD-L2.nwc =[5 SOM_M-HYD-L2.nwc I
=[5 SOM_M-L2_nwc =[5 SOM_M-L2.nwc

@[5 SOM_S-L2.nwc @[5 SOM_S-L2.nwc

@[5] SOM_A-LEVEL2.nwc =[5 SOM_A-LEVEL2.nwc

=|=5] SOM_A-RCP-LEVEL2.nwc =[5 SOM_A-RCP-LEVEL2.nwc I
@[] SOM_FP-L2.nwc @[5 SOM_FP-L2.nwc

@ [5] SOM_E-LTG-LEVEL2.nwc =[5 SOM_E-LTG-LEVEL2.nwc I

=2 SOM_M-L2.nwc =z SOM_M-L2.nwc
B [9] SOM_S-L2.nwc =[5 SOM_S-L2.nwc

® (2] SOM_A-LEVEL2.nwc @3] SOM_A-LEVEL2.nwc

=[] SOM_A-RCP-LEVEL2.nwc =[5 SOM_A-RCP-LEVEL2.nwc

@[5 SOM_FP-L2.nwc @[5 SOM_FP-L2.nwc
@[5] SOM_E-LTG-LEVEL2.nwc @[5] SOM_E-LTG-LEVEL2.nwc

MODELS OR SETS CHOSEN
ACCORDING TO THE BATCH

Standard | Compact | Properties | Sets

DEFINE:
1. WHAT'S CLASHED

2. TOLERANCE DISTANCE

AU Autodesk University © 2012 Autodesk



CLASH BATCH TOLERANCES

WAS INSULATION MODELED?

ON DUCTS —> YES

ON PIPES —> NO

FIREPROOFING ON STL. -> NO

AU Autodesk University

HVAC vs. RCP
| HVAC vs. Structure
 Sanitary vs. Fire
 Sanitary vs. Lights
| Sanitary vs. Power
 Sanitary vs. RCP
S:amt:arg,r vs. Structure
Archvs. Hydro
Arch s Fire
Archvs. HVAC

Archvs. Lights

Archvs. Plumbing
f-ﬁ'-l'l |'| WS I:II VBl
Fire vs. Lights
Fire vs. Power
Fire vs. RCH
Fire vs. Structure
| HVAC vs. Fire
| HVAC vs. Lights
 HVAC vs. Sanitary
| HVAC vs. Plumbing
HVAC vs. Power

Plumbing vs.
Flumbing vs.
Flumbing vs.

Plumbing vs

Flumbing vs.

'-" vs. Fire

Fire
Lights
Power

_RCP
Structure

dro vs. HVAC
0 vs. Lights
ydro vs. Sanitary
ydro vs. Plumbing
0vs. Power

: ovs. RCP
0 vs. Structure

Qo vs.

i vs.
aro vs.
aro vs.
aro vs.
aro vs.
(o va.

aro vs.

Flre
HVAC
Lights
Plumbing
Sanitary
Fower
RCH
Structure

© 2012 Autodesk



CLASH BATCH TOLERANCES

=g HVAC vs. RCP
o HVAC vs. Structure

WAS INSULATION MODELED?

ON DUCTS —> YES = +0°

ON PIPES —> NO = +1" TO +2" VARIES

FIREPROOFING ON STL.

AU Autodesk University

> NO = +1

 Sanitary vs. Fire

 Sanitary vs. Lights
| Sanitary vs. Power

 Sanitary vs. RCP

S:amt:arg,r vs. Structure
Arch vs

Arch vs
9 Arch vs
Arch vs
Arch vs
Arch vs
Fire vs
Fire vs
Fire vs
Fire vs
Ed HVAC s Fire
e HVAC vs. Lights
N HVAC vs. Sanitary
oo HVAC vs. Plumbing

Hydro
Fire
HVAC
Lights
Flumbing
Fower
Lights
Power
RCH
Structure

B HVAC vs. Pover

Plumbing vs
Plumbing vs
Plumbing vs
Plumbing vs
Plumbing vs

Fire
Lights
Power
RCP
Structure

dro vs. Fire
0 vs. HVAC
0 vs. Lights
ydro vs. Sanitary
ydro vs. Plumbing
0 vs. Power

: ovs. RCP
0 vs. Structure

Qo vs.

i vs.
aro vs.
aro vs.
aro vs.
aro vs.
(o va.

aro vs.

Flre
HVAC
Lights
Plumbing
Sanitary
Fower
RCH
Structure

© 2012 Autodesk



CLASH BATCH TOLERANCES

HVAC vs. RCP
| HVAC vs. Structure
wd Sanitary vs. Fire
= o Sanitary vs. Lights
o Sanitary vs. Power
= 4 Sanitary vs. RCP
-> Sanitary vs. Structure
o Arch vs. Hydro
ON PIPES —> NO = +17 TO +2" VARIES Arch vs Drw
chvs. HVAC
Archvs. Lights
FIREPROOFING ON STL. ->NO = +1” E'Hmtlﬂu
M : VS FOwWer
|_I hts

WAS INSULATION MODELED?

ON DUCTS —> YES = +0°

e HVAC 5. Fire
| HVAC vs. Lights
 HVAC vs. Sanitary
| HVAC vs. Plumbing
HVAC vs. Power

AU Autodesk University

Plumbing vs
Plumbing vs
Plumbing vs
Plumbing vs
Plumbing vs

Fire
Lights
Power
RCP
Structure

dro vs. Fire
0 vs. HVAC

0 vs. Lights

ydro vs. Sanitary
ot Hydro vs. Plumbing
ot Hydro vs. Power
ydro vs. RCP
ydro vs. Structure
0. Fire

5. HVAC
|_|qh’[:5:
F'Iumbing
V5. Sanitary

o vs. Power

ydra vs. RCP

5. Structure

© 2012 Autodesk



CLASH BATCH TOLERANCES

WAS INSULATION MODELED?

ON DUCTS —> YES = +0°

ON PIPES —> NO = +1" TO +2" VARIES

FIREPROOFING ON STL.

AU Autodesk University

-> NO = +17

HVAC vs. RCP
O HVAC vs. Structure
 Sanitary vs. Fire
 Sanitary vs. Lights
| Sanitary vs. Power
 Sanitary vs. RCP

o g Sanitary vs. Structure
th Hydro

Archvs. Fire
Archvs. HVAC
Arch vs. Lights
Archvs. Plumbing
Archvs. Power
re vs. Lights
ire vs. Power

5. RCP
-> Fire vs. Structure
HVAC vs. Fire
| HVAC vs. Lights
 HVAC vs. Sanitary
| HVAC vs. Plumbing
HVAC vs. Power

Plumbing vs
Plumbing vs
Plumbing vs
Plumbing vs
Plumbing vs

Fire
Lights
Power
RCP
Structure

dro vs. Fire
dro vs. HVAC
0 vs. Lights
ydro vs. Sanitary
ydro vs. Plumbing
0 vs. Power

: ovs. RCP
0 vs. Structure

Qo vs.

i vs.
aro vs.
aro vs.
aro vs.
aro vs.
(o va.

aro vs.

Flre
HVAC
Lights
Plumbing
Sanitary
Fower
RCH
Structure

© 2012 Autodesk



CLASH BATCH TOLERANCES

WAS INSULATION MODELED?

ON DUCTS —> YES = +0" **

ON PIPES —> NO =+1" TO +2" VARIES™

FIREPROOFING ON STL. -> NO = +1" **

** ALL TOLERANCES WE AGREED UPON
BETWEEN DESIGN TEAM , CONTRACTOR &
OWNER

AU Autodesk University

HVAC vs. RCP
| HVAC vs. Structure
 Sanitary vs. Fire
 Sanitary vs. Lights
| Sanitary vs. Power
 Sanitary vs. RCP
S:amt:arg,r vs. Structure
Archvs. Hydro
Arch s Fire
Archvs. HVAC

Archvs. Lights

Archvs. Plumbing
Arch vs. Power
Fire vs. Lights

Fire s F'Ll-.-.-':

Fire s F"‘F’
Fire vs. Structure
H‘UAL. vs. Fire
| HVAC vs. Lights
 HVAC vs. Sanitary
| HVAC vs. Plumbing
HVAC vs. Power

Plumbing vs
Plumbing vs
Plumbing vs
Plumbing vs
Plumbing vs

Fire
Lights
Power
RCP
Structure

dro vs. Fire
0 vs. HVAC

0 vs. Lights

ydro vs. Sanitary
ot Hydro vs. Plumbing
ot Hydro vs. Power
ydro vs. RCP
ydro vs. Structure
0. Fire

5. HVAC
|_|qh’[:5:
F'Iumbing
V5. Sanitary

o vs. Power

ydra vs. RCP

5. Structure

1.0
1.0
1.0
1.0

-
|.| ||
i

. = U

M N
Al
e
M N
Al
.
M
IIlI ||
e
M N
Al
. W
g I|-|
l-I L
M N
IIlI ||
. W
M
Al
e
l-I L

1.0
1.0
1.0

2

1.0
1.0
1.0

2
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ADDING TOLERANCES TO A BATCH

« INPUT A SPECIFIC TOLERANCE TO —

THE CLASH BEING RUN st e S| e epr|

' HVAC Ducts (9| SOM_M-L1.nwc
@ Plumbing Model @[5 SOM_M-HYD-L1.nwc
@ Struct Model ®[5] SOM_P-L1.nwc

+ THIS TOLERANCE WORKS o SBson i
ALONGSIDE THE VARIOUS RULES S SN E e L

®[5] BH-SOM_FP-L1.nwc
TO REFINE AND PRODUCE

ACCURATE AND REALISTIC e
RESULTS e o

Standard | Compact | Properties sets Standard | Compact | Properties | Sets

[~ Self Intersec [~ Self Intersec

Select Eurrent Select Eurrent

Run
Type: Clearance

olerance EiFI]:IT
L I
Linh:: MNone - |
Step {.sec]:r
Start | Found:| O

AU Autodesk University © 2012 Autodesk



CLASH DETECTIVE (RESULTS TAB)

Clash Detective

ALL CLASHES PER BATCH SHOWN:

‘Batch | Rules | Select Results | Report |

.IIIE'-inI Clearance 5:34:44 PM 2/...
08in

Clashg Resolved
Clashg Resolved
Clash10 Resohed
Clash11 Resolved

SETTINGS CONTROL AUTO-ZOOM / o —a
DIMMING, ETC. OF EACH CLASH

Clearance  ©:34:44 PM 2/...
.|:|E'.inl Clearance  6:34:44 PM 2/...
05inf Clearance  6:34:44 PM 2/...
.05ing Clearance  6:34:44 PM 2/...
|:|3ir|I

Clearance  ©:34:44 PM 2/...

Results Display
Statuc LDig. ol Descripti... | Found | Approv...| Apg | | [[/5electFicer
[ X Clash14 New 1.19ing Clearance  3:28:56 PM 6/... =P Eﬁ”fa'
® Clash15 Mew -0.10in_ Clearance :56 PM &/... v Save Eigil.‘r'p'..:.int
1 . D I STAN C E Sims I -|:|.|:|E'.inl Clearance :56 PM &/... | Animate Transition
® Clash17 MNew -0.08in| Clearance :56 PM &/... E:ﬁm%{;’rﬂ?"
# Clash1s Mew I -|:|.|:|E'.inl Clearance :56 PM 6/... = Tmr|5|:|_arer|t Dirm
& Clash19 Mew I -0.05in% Clearance 56 PM 6/... ¥ Hide Other
& Clash20 MNew -|:|.|:|5inl Clearance 56 PM /... | Sirnulatin_:nn o
& Clash21 Mew I -0.03inl Clearance :28:56 PM /...
2 ST ATU S O I: C L A S H # Clash1 Active | . Clearance  6:34:44 PM 2/...
. ¥ Clash2 Active -0.99j I Clearance  ©:34:44 PM 2/...
# Clash3 Active I -|:|.Er:'ninl Clearance  ©:34:44 PM 2/...
C HAN G ES AS G EO I\/I ET RY I N NWF # Clash4 Active I -|I|.22ir|l Clearance  6:34:44 PM 2/...
[ . # Clashs Active I -0.22in° Clearance F:34:44 PM 2/...
# Clashe Active -|:|.|:|E'.inl Clearance  6:34:44 PM 2/...
M O D E L S I S U P D AT E D] #® Clash13 Active I 0.03in| Clearance  6:34:44 PM 2/...
Clash7 Resolved I -0
I
I
I
=

View in Context
I'h'riEIl'l.r |'5L" - I |

Item 1

Item Name: Standard
Itermn Type: Solid

SOM_P-L1.nwcC

Itern Mame: Mitered Elbows [ Taps
Itern Type: Solid

23 S0M_M-L1.nwcC
2 <No level> B8:E <No level>
25 standard &5 Mitered Elbows | Taps

=S olid| ws olid|

[+ Highlight Select || | [ Highlight Select

SwitchBack | SwitchBack |

AU Autodesk University
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RESULTS - ORGANIZATION

Clash Detective

‘Batch | Rules | Select Results | Report |

Renuh:l: ic
m Aporove... | | [CJSelect Fitter

RESULTS CAN BE GROUPED 5 e i o o
# ) A-Inherent ”E -52.... Clearance *'-.-’

v Save Viewpoint
i _ Mew -53.... Clearance *VAR S* | |Animate Transitions
_JCategory-C MNew 8.11in  Clearance  *VARIES* _|Highlight Al
1Dim Other
|| Transparent Dirmmir

POSSIBLE GROUPING: 2 Simistion

« CLASH STATUS

» PER SYSTEM / SERVICE

View in Context

« TYPE OF EQUIPMENT @

Item 1

Item Mame: Generic-5 1/2" - Itermn Mame: Mitered Elbows / Taps
Itermn Type: Solid - Itermn Type: Solid

S5 SOM_A-LEVEL1.nwc

. CLUSTERS CONTAINING SEVERAL o5 Lol v Fosu

@ 20" x 20" FIEL2
C LAS H I N G E L E M E N TS E::;{lig;;i[!“# 7/8" E:; I-_:Slln level>

[+ Highlight Select [+ Highlight Select

=
Select|
SwitchBack | SwitchBack |

AU Autodesk University © 2012 Autodesk



REPORT GENERATION

Clash Detective

Report

- CUSTOMIZABLE REPORTS TO psse nes
DISPLAY ONLY THE PROPERTIES

Date Found

7 Date Aporov ude Clash Types: HTME -
YOU WANT /| Date Approved Include Clash Type [HTML |

Approved By lew
Layer Name | Wite Report |
Item Path " |Reviewed — =
Item ID | Approved

Status " |Resolved

. CAN BE EXPORTED AS HTML, XML,
PDF — CAN BE VIEWED BY DESIGN

Image

TEAM, OWNER, ETC... 7] Smubtion Event.

Clash Group

AU Autodesk University © 2012 Autodesk



CLASH TRACKING

| Level Clash Set Re Clashed 110315

Arch v HVAC

IN THIS CASE, EXCEL e
S P R E A D S H E ET Kitchen Lights GS Requested to move

HVAC v Storm ' i Classroom Riser Narth

DONE IN MANY WAYS. BUT THERE R o
SHOULD BE 1 CENTRAL RECORD

Arch v HVAC 5 ' [ *Pizza Oven etc.
Wall Height South 8 Check with Eng
bResrDiffuces 105 63 New - Check

HVAC v Fire

HVAC v Lights

HVAC v RCP 0 [ 2 New

Storm v HVAC

HVAC v Struct z ] [ Quick Chieck with Eng

South Classroom Riser

AU Autodesk University © 2012 Autodesk



EVOLVING WEEKLY COLLABORATION

Man

— INITIAL PROCESS
CLASH REVIEW [CC
TEAM CLASH REVIEW MTG ON-SITE [ALL]
DE-CLASH [BH]
UPLOAD .nwc's [BH]

-~ R1 PROCESS
CLASH REVIEW [CC
TEAM CLASH REVIEW MTG OM-5SITE [ALL]
DE-CLASH [BH]
UPLOAD .nwc's [BH]

AU Autodesk University © 2012 Autodesk



EVOLVING WEEKLY COLLABORATION

-~ R2 PROCESS
CLASH REVIEW [CC
TEAM CLASH REVIEW MTG OM-5SITE [ALL]
DE-CLASH [BH]
UPLOAD .nwc's [BH]

-~ R3 PROCESS
CLASH REVIEW [CC
TEAM CLASH REVIEW WEB-COMF [ALL]
DE-CLASH [BH]
UPLOAD .nwc's [BH]

AU Autodesk University © 2012 Autodesk



EVOLVING WEEKLY COLLABORATION

~ FINAL PROCESS
CLASH REVIEW [CC - =L-

TEAM CLASH REVIEW CALL [ALL] -
DE-CLASH [BH] :

UPLOAD .nwc's [BH]

AU Autodesk University © 2012 Autodesk



EST. TIME REQ’D TO GET TO “ZERO”

3 MONTHS * 4 WEEKS/ MONTH = 12 WEEKS
6 FLOORS =2 WEEKS / FLOOR**
** EA. FLOOR = APPRX. 50,000 SF OF HEAVY ACADEMIC PROGRAM

= 7.0 DE-CLASH DAYS / FLOOR

2 STAFF RESOURCED

(14) 8-HOUR DAYS OF DE-CLASHING WORK / FLOOR

AU Autodesk University © 2012 Autodesk



CONCLUSIONS

1. BIM PROCESS: PREPARE: FROM KICKOFF ONWARD CLASH DETECTION SHOULD
BE KEPT IN MIND

2. BIM PROCESS: DEFINE CLEARLY THE MODELING SCOPE: WHAT AND WHEN
**ENSURE THE PROJECT IS RIGHT — ALL PARTIES NEED TO CONTRIBUTE EQUALLY

TO THE EFFORT
3. SET & MANAGE EXPECTATIONS:
: TIME [ FEE ]
. RESOURCES
. DELIEVERABLES

REALIZE THE GOAL: POSTIVELY AFFECT THE BIM & DESIGN

AU Autodesk University



SEST PRACTICE: DESIGN TEAM KICKOFF

Revit Kick Off Agenda

subject Revit Kick Off Meeting
job no

date Buro Happold

To <Client> - This agenda is for external use

1.0 Contact for Revit Coodination
* Person our BIM team can contact with specific Revit modeling questions

2.0 Revit Version
» BH is currently using Revit 2012, will the architect upgrade to 2013 when it is
released?

3.0 CAD Software
o Other CAD software to be used and version?

o We can also use Catia, Rhino, and Tekla if required.

4.0 Revit Model Filename
o We should ask that this name remain the same throughout the job and we will do the

same.

5.0 Units
o Project Units:

e Project Tolerances:

d
W
¥ 10005

Page 1 of 3
+1212 334 2025

ippold.com

AU Autodesk University

Buro Happold

6.0 Any special materials or equipment anticipated?
e Concrete, Steel, Timber, Piles, etc. ?
s Special steel or MEP catalogs?

7.0 Control of Grids and Levels
 Who is going to control the grids and levels for the project?

8.0 Copy Monitor
* Will copy/monitor be used? If using Copy/Monitor it is good to keep it to Grids and
Levels only.

9.0 Worksets
¢ Are there breaklines? Expansion Joints? How to split up worksets?

10.0 Sheet Setup
o When will get your borderttitle block file?
e What size sheet? 36x48? 30x42?
¢ Sheet numbering convention

Any special sheet requirements?

d
W
¥ 10005

Page 2 of 3
+1212 334 2025

ippold.com

11.0 Modeling Scope — See LOD Spreadsheet, attached
o Structures: No rebar, metal deck, connections, misc
metals, stairs.
o Whomodels: Slabs? Walls? Slabon Buro Happold
grade? Roof?
e MEP - nothing smaller than 4” in any dimension
o Who models: Lights? Sprinklerheads?

12.0 Special Job Requirements
o When will clash detection start?
o Use Navisworks? If so, need to define rules (send BH standard rule sets)
o DWG Exports?

id

v .

W ilaD WY
+1 212 334 2025
ippold.com
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BIM PROCESS / PREP: LOD MATRIX

DEFINES WHAT & WHEN IT SHOULD BE MODELED

BIM MODEL LEVEL OF DETAIL - DEFINITIONS

Project: BH STANDARD TEMPLATE
Job #:
Buro Happold Date: Feburary 27, 2012

Element (ASTM Uniformat Il Class
[A SUBSTRUCTURE 0T

Level of Detail (LOD) and
Model Component Author (MCA)
00% ;

00%

Construction
Phase

Schematic Construction

Design

Documents
07/01/10 09/01/10 01/01/11 04/01/11

LOD MCA] LOD MCA|JLOD MCA | LOD MCA

Element (ASTM Uniformat Il Classification)

A SUBSTRUCTURE A01 General Grids (lines and bubbles)
Levels (slab elevations)

100 ARC
100 ARC
STR

Wall Footings STR
Pits (sumps and elvators) STR
Mat/Raft foundations STR
Piers STR
Driven Piles STR
Drilled Piers STR
Slab on Grade (non-structural) ARC
Structural Slab on Grade STR
Below slab on grade gravel, vapor barrier
Control and isolation joints in slab on grade STR
A20 Basement Construction Basement Excavation
Basement Walls (including openings) STR
Basement Walls Insulation, drainage mat ARC
Basement Walls - top of wall curbs STR
B10  Superstructure Floor and Roof Construction
Concrete Framed Slabs
Metal Deck+Slab (model as representative thickness
Concrete Reinforcement

200 STR | 300 STR |
200 ARC | 300 ARC |
200 STR | 300 STR |

A10 Foundations Pad Footings

AU Autodesk University © 2012 Autodesk



BIM IDEAL: DESIGN & COORDINATION

LEARNING OBJECTIVE 1

. ALL BH TEAM MEMBERS USE REVIT COORDINATION EEEsay
VIEWS WHILE DESIGNING i ——

Floor Plans o : . o Tl mea oo % W }Category 1, Category
1ST FLOOR S5 o E S % : A
1ST FLOOR - WOF| R St ' S uo R B Message
1ST FLOOR ANN( 3 s 2 . i )
1ST LS LOBBY
1ST LS NW SERVI| =
1STLS STARR 1
1STLS STAIR 2
1STLS STAIR 3

1STLS STARS . S . R Ny SR D e TR
2ND FLOOR ey B Sy SO : z
2ND FLOOR - OFFI ER) S S e o K
[ | 2ND FLOOR ANNC( ': AN R . L%t 8 Created: Wednesday, January 28, 2009 12:14:21

2ND LS NW SERV {Fafkienss ¢ [ Last Update:
2ND LS STAIR 1 2 ) X

2ND LS STAIR 3
2ND LS STAIR #2 B ¢ - [ U oo [ (o |
hetebedls 8 e ko _ show || Ewort.. |[ Refresh |
3RD FLOOR ANNC B . e E .

3RD FLOOR NE R

3RD LS NW SERV

3RD LS STAIR1

3RD LS STAIR2

3RD LS STAIR 3

4TH FLOOR

4TH FLOOR ANNO
u 4TH LS NW SERVI

5TH FLOOR

5TH FLOOR EXHIE
6TH FLOOR

7TH FLOOR

8 ROOF

B1 BASEMENT
B1BASEMENT -Ct
B1BASEMENT - S
B1BASEMENT - S

. RESOLUTION WITHIN NEXT MODEL EXCHANGE BY

B1BASEMENT ST.
B1BASEMENT ST.
B1BASEMENT ST.

J T Zugus |
R E Q D PA R I E S Floors : Floor : Upper Floors - Carpet on Concrete

pper Floors - Carpet on
g

Note: Refresh updates interferences listed above.

AU Autodesk University © 2012 Autodesk



CLASH DETECTION / PROJ. SCHEDULE

“WHEN TO CLASH? 0
-TOO EARLY ...7
-TOO LATE...?

ability to impact cost and
functional capabilities

‘ALL TRADES READY TO
CLASH?

cost of design changes

traditional design process

©O0 O &

Integrated Project Delivery Process

D
2 3
L
S,
=
=
=
L
-
(3]
0
i
O
traditional Predesign schematic Design Construction Agency Permit/  Construction
Design Development Documents Bidding
nteqrated Conceptualization  Criteria Design Detailed Design Implementation Agency Coard! Construction

il ¥
Documents Final Buyout

AU Autodesk University © 2012 Autodesk
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CLASHES
FOUND
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WK 2 4 6 8 10 12
TIME
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