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Class Summary

= Revit Data Structure
« Collaboration using BIM
 Revit Data Extraction

« Downstream Uses of Building Information
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Need for Rapid Data Extraction
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; Detailed Design
*Revit "hidden” data @
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Revit Data Management-Its All About the Data

= How IS data entered ?
= Does data sit in a silo ?

« Analyze where there are data
‘overlaps’

= Examine what data I1s not electronic &
whether it can digitized

« Where Is data stored ? Multiple
locations ?

= Evaluate how data Is transmitted and
INn what format
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Revit Modeling Success=Planning + Continuous
Collaboration and Feedback
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Revit Morphology

*Single, unified representation of the building (full
description not just a 3D model)

*Generates all necessary documentation
*Modeling instead of drawing using building
components such as walls, windows, floors,
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*Revit recognizes form (geometry) and behavior of T T 3 Q“i‘-:;_
building components N = \\\
*Object based L P Tt o
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*Objects, parameters and values
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Revit Hierarchy

!'_Ei . ¥ rst_advanced sample_project.rvt -

Collaborate  View  Manage  Add-Ins  Assemble

« Category
« Family e
- Type
= |[nStance

Piping 5
Pro

= Parameters
« Family

= Type
= |nStance

Columns

I—I—I

Rectangular
columns
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L evel of Detall

« LOD 100: Conceptual

« LOD 200: Approximate Geometry
« LOD 300: Precise Geometry

« LOD 400: Fabrication

« LOD 500: As-built

Modeled elements will need to be at least
LOD 300 if used for construction
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Levels of Detall

« LOD 100

Model Elements indicative of area, height,
volume, location, and orientation may be
modeled In three dimensions or represented by
other data. (ie., a pump would be a cube)

» UJses

= Total project duration

« Phasing of major elements

= Conceptual cost allowance ($/sf of floor area)
» Cost assumptions on future content
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Levels of Detalil

» LOD 200 o

Model Elements are modeled as generalized .~
systems or assemblies with approximate =
guantities, size, shape, location, and '
orientation. Non-geometric information may
also be attached to Model Elements. (ie., a
pump would be a generic pump of
approximate size.)

» UJses

= Time-scaled, ordered activities
« Estimated cost based on generic elements
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Levels of Detall

2y

geometric information may also be attached to
Model Elements. Accurate to contract
documents. (ie., a pump would be a generic
pump of accurate size complete with
connections and clearances for a complete
system.)

- LOD 300 Ayt .
Model Elements are modeled as specific S an——
assemblies accurate in terms of quantity, size, St
shape, location, and orientation. Non- “:i:gg'i"

)

» UJses

= Time-scaled, ordered assemblies

« Estimated cost based on specific assemblies
(I.e., specific wall type)
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BIM Usage Spectrum by Project Delivery Method

Integrated Project
Delivery

‘IPD-iSh

‘Design-BuiId
CM as

Risk/GMAX/Design
Assist

‘ge_%gn—Bid-
L Integrated practice starts here
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Design Intent vs. Construction Models

= Level of Detall

» From Generic Objects to well-defined objects
» Scale
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Importance of a BIM Execution Plan

Minimum Modeling Matrix (M3)

i usAmyco Do cument Release: 20120913 DESIGN | Recorp recronmmo
MODEL FOR AGENCY DR CONTRACTOR INTERNAL USE.
CONSTRUCTION MODEL NOT A CONTRACTUAL REQUIREMENT.
(HRNSIRTLTON (as-BuiLTS)

DOCUMENTS)

] ) Included iln Facility Primary Discipline
or Site? : (This will allow design team to
[G"‘:D“_?E ::t ':? if identify discipline specific areas
OmniClass UniFormat MasterFormat - o - GRADE “.P.D of content)
project scops
[[¥] v 1v] v ] v h (CD) -

Level 1 SUBSTRUCTURE 21-01 00 00 A atrLH:turElI

21-01 10 Structural

AU U

Column Foundations 2101101010 |AL1010.30 m
Standard Foundation Supplementary Components 2101101030 |A1010.50 m—
. s ot e o | www | [ e T T e

» Develop Model Requirements g =
sored il 2101102015 |A102045 163 e [ @ | A | a | e

- Special Foundation Walls 2101102030 |A1D20.30 3 Yes m

Level 4 Foundation Anchors 2101102040 |A1020.40 3] Yes —

_ | I l e I I l e n u a I O n rO S — 2101102050 |#102050 ; o | a0 | © | o | swees |
Raft Foundations 2101102060 |#1020.60 27 m_-

Grade Bea fi 1 . E ] i < [} w2 AA ABE AC AD AE | AF AL A f . Ak AL AM AN AC| AP &G £
s

Subgrade
Subgrade

Slabs on G

s [t
s Jomenr
(N

mquirement=

lab on Grade

odeiCo ven

o venance Aequireme=nts
wargey B, C Noatur al B Marnmaid

Mizc=llan=ow= Framing - Arch

Performance Spec
frrange Financing
Preliminary Soning A=yiew
Foundation Bearing Elements
~aizzons and Pile=
rade

Slope=d Aoofing

F‘r':‘F':‘rm-:
Floor to Floo
Flat Aoofing

5
5

INEEEEEENE

1 I I N
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Leverage Revit Family Templates

» Configured to Execution Plan -
reqUIrementS title block or annotation symbol.

u# Frzl:t a Revit project file,
» Eases QA\QC process - |

= Streamlines 4D & 5D downstream = e
i n te g ra.tl O n R MNew Family - Select Template File

Look in: Imperial Templates

Mame
Annctations
Conceptual Mass
Titleblocks
Baluster.rft
Baluster-Panel.rft
w3l Baluster-Post.rft

Casework wall based.rft

IZ:|:|I|Jr'r'|r'|.r1‘|: —
gl Curtain Panel Pattern Based -Iqu_t;'l
Curtain Wall Panel.rft E:!at-E r—,j,;
Detail Component line based.rft
Detail Component.rft

e Door - Curtain Wall.rft

i Door.rft
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Publishing Models and Revisions

= E [j'::i]. = = - l' fra] A ﬁ_?_-]* -
Home  Insert  Annotate  Analyze  Structure  Massing & 5ite Collaborate  View  Manage  Add-Ins  Aszemble  Modify =

Complete inventory of
100MB model in 5 minutes

3D View: {30 - ~| EB Edit Type
Construction i

Graphics
I - .
ew Scale J.A..L Law th:rar_-_.-'

Medium i - \ <« C' [ asm-cisp2000

Read Later

assemble
# Law Library / Architecture

| Views Manage

Architecture

- Project Bro . : . ; Model Inventory ?

Versions

2009_12_18

(no comments )

05 Finish Plan
. 2009 12 13

(no comments)

Q7 Pr q
08 Electrical Plans
09 Enlarg

2009_12_05

(no comments )

- yar=10" B¢

Press ESC, FB or Shift+W to exit, or right-click to display context menu. i (Mot Editable) : Main = - Exclude Options || Editable Only ‘

2009 11_15

(no comments}

Opening model and Publishing to Assemble takes
about 10 minutes. Assemble tracks each version for
side-by-side comparisons. <

AU Autodesk Unive rSity © 2012 Autodesk



Leveraging Model Inventories

assemble Projects  Administration  Admin User £

# Law Library / Architecture y GUiDEDTOUR) Project Settings

M
Views anage 2009_1 2_1 8 . - Group By nd @@ Colapze [+ Columns. ..
Door and Windows by Level >
[] Name « Quantity Count (EA) Area (SF) Volume (CY) Perimeter (LF) Length (LF) Width (LF) Height (LF) Thickness
Model Inventory > .

b Cas i 225

-

© Save cumrent view hd [:E!i”I'I!;IEi 33,100.71

¥ Ceilings : Compound Ceiling - C3030 - 1 HR Rated Ceiling 300.16 300.16 2.90 70.02
Filter instances by...
¥ Ceilings : Compound Ceiling : ( ACT System 22,958.91 K 22,958.91 159.44 7,168.80

select) s - x
. > s * Ceilings : Compound Ceiling - C3030 - GWE on Mtl. Stud 8,616.34 3b 8,616.34 83.10 6,852.58

© Add a filter ¥ Ceilings : Compound Ceiling : 0 - GWE on Mtl. Stud - 2 5 1,062.73 ) 1,062.73 15.99 489.57
¥ Ceilings : Compound Ceiling - C3030 - GWEB on Mtl. Stud (OFFIC ) 162.58 . 162.58 1.44 151.26
* Columns

i Microsoft Excel
* Curtain Panels

lith Navisworks Search Sets ¥ Curtain Panels m Panal - 1" G 5637 ! 5 152.88 491.00

¥ Curtain Panels m Panel : Glazed ,209.7¢ 4 11,209.79 1,614.01 3,041.65
T Curtain Wall Mullions
¥ Curtain Wall Mullions : Rectangular Mullion - 2 " rectangular
» Curtain Wall Mullions - Rectangular Mullion - 2" x 6.5" rectangular A
» Curtain Wall Mullions : Rectangular Mullion 2e G _T-12_¢ 52.25 ' - : 3 ’ “{fwﬂfﬂﬁ

» Curtain Wall Mullions - Rectangular Mullion - Kawneer-2250_I1G_7-12_5 189.38

Average 5-10 minutes

¥ Curtain Wall Mullions - Rectangular Mullion - Kawnee G 7125 308.88
*» Detail ltems
* Doors

» Doors - 08_ SGL_LITE

» Doors - 03 SGL_NOLITE

» Doars : ( A1_Sgl Flush_AL

¥ Nnnre - 4020 A1 Snl Fluch Al

L

49 Selected Instances

Components can be quickly isolated into specific N
studies or complete model takeoffs can be compiled.

Navisworks Search Sets are created representing

each item in the model for easy visualization.

AU Autodesk Unive rSity © 2012 Autodesk



assemble Projects  Administration  Admin User £

# Law Library / Architecture y GUiDEDTOUR) Project Settings

Manage
Lo 2009_1 2_1 8 C to... [:;r.;.|_|p E:-_.I,- nd ﬁ Colapse ﬁj £ Columns. ..
Door and Windows by Level >
[] Name « Quantity Count (EA) Area (SF) Volume (CY) Perimeter (LF) Length (LF) Width (LF) Height (LF) Thickness
Model Inventory > .

b Cas i 225

-

© Save cumrent view hd [:E!i”I'I!;IEi 33,100.71

¥ Ceilings : Compound Ceiling - C3030 - 1 HR Rated Ceiling 300.16 300.16 2.90 70.02
Filter instances by...
¥ Ceilings : Compound Ceiling : ( ACT System 22,958.91 K 22,958.91 159.44 7,168.80
select) ~ s~ - X |
. > s | * Ceilings : Compound Ceiling - C3030 - GWE on Mtl. Stud 8,616.34 3b 8,616.34 83.10 6,852.58

© Add a filter ¥ Ceilings : Compound Ceiling : 0 - GWE on Mtl. Stud - 2 5 1,062.73 ) 1,062.73 15.99 489.57
¥ Ceilings : Compound Ceiling - C3030 - GWEB on Mtl. Stud (OFFIC ) 162.58 . 162.58 1.44 151.26
* Columns

i Microsoft Excel
* Curtain Panels

lith Navisworks Search Sets ¥ Curtain Panels m Panal - 1" G 5637 ! 5 152.88 491.00

¥ Curtain Panels m Panel : Glazed ,209.7¢ 4 11,209.79 1,614.01 3,041.65
T Curtain Wall Mullions

¥ Curtain Wall Mullions : Rectangular Mullion - 2 " rectangular

» Curtain Wall Mullions - Rectangular Mullion - 2" x 6.5" rectangular

» Curtain Wall Mullions : Rectangular Mullion 2e _1G_7-12

» Curtain Wall Mullions - Rectangular Mullion - Kawneer-2250_I1G_7-12_5 189.38

Average 5-10 minutes

¥ Curtain Wall Mullions - Rectangular Mullion - Kawnee G 7125 308.88

*» Detail ltems

* Doors
» Doors - 08 | SGL_LITE
* Doors - 08 SGL_MNOLITE
» Doors - ( A1 Sgl Flush_AL

¥ Nnnre - 4020 A1 Snl Fluch Al

L

49 Selected Instances

AU Autodesk Unive rSity © 2012 Autodesk



Making Sense of your Building Information

f ", C50 Pensacola

Read Later

« Group by ANY property s

assemble Projects ~ Administration ~ Admin User o

= Bullt-in or User-defined ity compouna s aran .

Views Manage orig"nal Group By: Phase and Level © Expand @ Collapse [ Add/Remove Columns...

Model Inventory >
Name « Length (LF) Width (LF) Height (LF) Thickness [LF)

Walls by Phase & Level > b LVL 1 - EXT - GYP TO COMP .
| Exal I lpIeS ................................................................ HVL T BT GYRTO CONPL CFEEI‘IZEEIGFDLIP Eyr Order

© Save cument view ¥ LVL 1-INT - ONE SIDE TO CCJ

» 15T FLOOR
Filter instances by... Name

» By Level & Category e

© Add a filter Walls - Basic Wall : A ~ _ . 13.33
Select properties to group by Group by order

» By Room & Space o swor o | [ — oo

............................................................... Walls : Basic Wall : A3.7 Basin Material 66.67

ity Navisworks Search Sets b LVL 1 - INT - TWO SIDES TO ¢
................................................................ E eam [I‘l ate I.i El
| » 1ST FLOOR

¥ Walls - Basic Wall - A13 Bench Material 3.08

» Walls - Basic Wall - A3.3 Cabinet Material 264.67

« By Work Breakdown

¥ Walls - Basic Wall - A3.4 118.50
Counter Top Material

Walls : Basic Wall - A3 52.33

u AS S e m b Iy C O d e Walls - Basic Wall - A3.§ Dishwasher Material 2617
Walls - Basic Wall - AB.2 P T T T 13.33
Walls : Basic Wall - AB.5 - 13.08
u K ey n O t e Walls : Basic Wall - A6.6
¥ Walls : Basic Wall : A9.3
- » Walls - Basic Wall : 4.2
. O m n I C I aS S P LWL 2 - EXT - GYP TO COMPL
v 15T FLOOR

¥ Walls - Rasic Wall - F11 Wall 11 3/4" Rrick on Ml Stud

AU Autodesk Unive rSity © 2012 Autodesk



Using Smart Filters to Focus and Collaborate

= Focus on specific studies of your
project

« Filter on any property, including
Quantities and Text

« Create custom views you can
reference for future revisions

« Quality Check your models

« Create custom reports you can share
with other stakeholder

» Produce search sets that simplify
clash detection and coordination

AU Autodesk University

assemble
# Law Library / Architecture

LB Sl 2009 12 18

Door and Windows by Level >
HName «

Model Inventory > » LEVEL 1

© Save current view v Doors
¥ Doors - C1020_A1_Sgl Flush_AL - 32" x 9
Filter instances by...
¥ Doors - C1020_ A1 Sgl Flush_ AL - 36" x 91

> ¥ Doors - C1020 B2 Dbl Flush_AL - 68" x 9
Category Name ~ s~ Windows ~ x ¥ Doors - C1020 B2 Dbl Flush_AL - 72" x 9
e i o ¥ Doors - C1020 B2 Dbl Flush_AL - 72" x 91

Materal * LEVEL 2

Cioor Lever Rendering Material

Door Matenal oors - C1020 A1 Sgl Flush_ AL - 36" x 91

' Frame Matenal

Joors - Opening - Square © 36" x 84"
M A Door Frame Material

Joors © Sgl no frame : Sgl no frame

M A Door Panel Material
M A Glazing Material Joors © Sgl with frame : 4" Bottom Rail

Matenal » Windows

¥ Windows - W10 - W10A

¥ Windows - W10 - W10B

© 2012 Autodes



o

i

1Y

!
g

o~
J s

Sy
|

LT

¢-@u‘zmmm%}w

Visually Comparing Model Versions
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Overlaying Versions to Reveal Changes

AU Autodesk University © 2012 Autodesk



Benefits of Rapid Data Extraction

AU Autodesk University © 2012 Autodesk



Taking Advantage of Revit Shared Parameters

A 8- cid-~ Autodesk Revit Architecture 2012 - 3D View: BIM e RO G P a2 &% v Q signin - @ - Pk

Modify | Floors  Home Insert  Annotate Analyze Structure Massing &Site  Collaborate  View  Manage

X Km0 8 B @ i = o B 2| 4

4(]»
N 5B —~ W 2 DD N 4 i
G gy =% BH o | N 028 | Edit Modify
Lj,’ (:'; Join ~ 'ug?_ (@) O i]T =2 §'| x| = \/ N @ l:] < | Boundary | Sub Elements % Pick Supports

| u ) v
. N al I l I n ‘ O n Ve n tI O n S Select | Properties | Clipboard Geometry Modify | View | Measure |  Create | Mode Shape Editing
Medify | Floors
Properties
i g e ) i

» Classification Systems
» Used for Cost and Schedule [g | |

A%
e L AN ... ’,--’*’" I
ZActmlSa, o . o o AR 7
- Actual End f

dd Split Line

Floors (1) ~| H8 Edit Type

Dimensions A A

« UniFormat (Assembly Code) [E—— '

- Project Browser

» MasterFormat ( Key N Ote) - I e

222

- T Floor Plan: LEVEL 1_HEADHOUSE
- Om n|C| ass e (B o
Structural Plan: T/EXISTING SLAB (SEE CIVIL)
1-AcivityD 0S50
- 2-Adiwityd s 0550
. Scheduhng - | S
1 - Actual End - 8/24/2011

e e : S S YSB

- A t t C d 2-ActualEnd 104011
C IVI y O eS Trade 03 - Concrete

UELall VIEW, Uctc

Detail View: Detail 178

Detail View: Detail 179 o | B =
. ' t l | a t a rt Click to select, TAB for alternates, CTRL adds, SHIFT unselects.

« Actual Complete

Legend
B Activity Behind Late Start

Il Activity Behind Late Finish
Actual Work In Place

AU Autodesk Unive rSity © 2012 Autodesk



Working with the Revit API

£ Law Library

» Easy to learn, hard to master
« Why?
= Not thoroughly documented

 Documentation for what parameters
exist for each category Iis non-existent

« Dozens of project units
« Qur approach Is heuristic

« Qur approach is comprehensive

| & C' [3 asm-cisp2000/Pro;

Read Later

assemble Projects  Administration  Admin User o

# Law Library / Architecture

Views Done

b GUDEDTOUR | Project Settings

2DU9_1 2_1 8 compare to... Group By: ( ary © Expand @) Collapse | [ Add/Remove Columns...

Name Quantity Unit Count (EA) Area (5F) Volume (CY) Perimeter (LF)

b Casework 225 EA

¥ Ceilings

33.100.71  SF

¢ Ceilings - Compound Ceiling - C3030 - 1 HR Rated Ceiling 30016 SF 300.16 70.02

--------------------------------------------------------------- ¥ Ceilings : Compound Ceiling : ACT System 22,958.91 SF 22,9581 7,168.80

* Ceilings : Compound Ceiling GWEB on Mtl. Stud 8,616.34 SF 8,616.34 6,852.58

*» Ceilings : Compound Ceiling : €3030 - GWB on Mtl. Stud - 2 sid 1,062.73 5SF 1,062.73 489.57

- GWEB on Mtl. Stud (OFFIC 162.58 5SF 2 162.58 A4 151.26

¥ Ceilings : Compound Ceiling : C3030

* Columns 5 EA

* Columns : Rectangular Column - 14" x 14" 1 EA
* Columns : Rectangular Column - 18" x 18" 3 EA
* Columns : Rectangular Column - 33" x 33" EA

* Curtain Panels 2,173.5 SF

-

¥ Curtain Panels : System Panel - 1" Glass 1,563.79 5SF 1,563.79

-

¥ Curtain Panels : System Panel : Glazed 11,209.79 SF 11,209.79

* Curtain Wall Mullions 03230 LF

« Includes bullt-in parameters
« Includes user-defined parameters

Autodesk University

Curtain Wall Mullions

Curtain Wall Mullions

Curtain Wall Mullions

Curtain Wall Mullions

Curtain Wall Mullions

Rectangular Mullion
Rectangular Mullion

Rectangular Mullion

Rectangular Mullion

Rectanagular Mullion

2" % 4.5" rectangul:
2" % 6.5" rectangule

Kawneer-2250 |G

LF

LF

LF

LF

LF

© 2012 Autodesk
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Model QA/QC

AU Autodesk University
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Clash Detection, Constructability and Coordination

University of California,
San Diego Housing & Dining
Administration Building

AU AUtOd es k Universi Ly © 2012 Autodesk



5D Estimating

AU Autodesk University

= Fonoe
__.,»-""_- o STV

e ey
) Il

gann MEEL ==
e B l

Concrete Estimate

Struchises and Quartities  Fecpes | Methods | Resources

Code Sﬁ-':: fcabon

B SHELL

B10 SUPERSTRUCTURE

B1010 Structure

Bi1010 B1O10. 21 Prest Beam 301

03410.00 1002 Precast Beams 300t Span (PreCast Stuctue)

3 034100002 Precast Bearra 300 Span [PrelCast Struchue)

B1010 B101D.2110 Precast Column
03410.00 1008 Precast Columns 12ft [PreCast Structue)

81020 Floot Decks

81020 B1020.1200 Slab on Deck-Cmposit
0321092 1000 Concrete Hemlorcmg [Slab on Composite Deck)

Corcrete Reindoocng (Siab on Composte Deck)

3500 psi Concrete Material [Slab on Compsite Deck)
3500 pa Concaete Matenal [Slab on Compete Deck)

03315.00 1024 Place SOD w/Pusped Concrete [Skab on Compsste Deck)

3 03NS 0024 Flace SO0 w/Pumped Concasts [Slab on Compese Deck)

0331500 1025 Finash Slab on Deck [Slab on Compsite Deck)

3 350028 Fruth Slab on Deck [Slab on Compate Dack)

05310.72 1010 Composite Deck 20 Ga 2 Din [Slab on Compsite Deck)

3 63107210 Composte Dack 20 G4 2 0n [Slab on Compate Deck)

Quantty Und

197 997.94 cf
733325 cy

10 47607 o

230 569.09 cf
10 762.55 cy

16552.77 ¢

129102330 o
71 006 281.50 b

47 B15.63

781563 &

1 936 534.50 sf
193653450 o

USD AUt

3751
0.55
1 100.00

72.00
7200
20.50

2050

0.65

0.65

1L.75

1.75

ush
102 301 675.92

74 544 833.00
26 124 737.36
8 904 660.35
8 904 660.35

904 B850 35

17 220 077.00
17 220 077.00

1722007700
48 420 095.65
48 420 D95 65
39 053 454 83

3442 725.36
J2TE R

980 220.41

1258 747 .43
1258 747.43

3388 935,38

© 2012 Autodesk



4D Scheduling, Sequencing, and Phasing

SWINERTON

B U LI'ED B KS

AU AUtOd es k Universi Ly © 2012 Autodesk



Historical Trend Analysis

AU Autodesk University © 2012 Autodesk



Energy Modeling & Analysis

= Energy analysis can be performed on a 3D
model during conceptual design

= Design changes can be made early in order to
optimize energy usage

« Architect and MEP engineer work collaboratively
early in the design process rather than later

» Energy analysis Is now a science

« Different building systems and loads impact each
other and overall building performance.

= Building design and energy analysis data can
now be linked

AU Autodesk Unive rSity © 2012 Autodesk



6D BIM-Operations

|4 1T P

Mechanical Equipment : Precedent WSC R410A : 5T WSCO60 208V-

1ph C

= E : - T ey SR - \(“ L) A G ~ — = '§x > Trane Precedent 3-5Ton Heat Pump Schedule and Instructions Project - 3D Vie... \» 1,2 g kevword or phrase 9’3 (::b. ‘85 .ﬁ g;g Sign In = (?) = | (=] 'i&
Home Insert Annotate Analyze Structure Massing & Site Collaborate View Manage Add-Ins Modify | Mechanical Equipment =~
N L_}_' # IEE: Cope ~ DJ [g] = U:LE Dl ['\Jl =i olo ; - = 1 .:',‘_':;:‘ DI] :
- u > E=== - w = ——= )= - )
Modify = = T - o2 O3 O :*”T e . [ T3 | Edit | Show Related
i . E'ﬁ/ r‘__,-] Join ~ £ s D I — = X | =% & = 9 Family Warnings
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