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Class summary

Building Information Modeling (BIM) is one of the leading
agents of change in the architecture, engineering, and
construction industry today. Come learn how BIM is more
than just 3D drafting, and see some ways you can
incorporate it into your workflow. We will show some of the
simple benefits that all BIM users can enjoy, discuss how
BIM can help your business, and preview some of the
latest and upcoming technologies.
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Key learning objectives

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

= |dentify industry trends and understand how that may impact
the future

= Understand how BIM changes the way you work

= Learn how to identify ways that embedded data can improve
your internal processes

= Learn how downstream partners can capitalize on
iInformation delivered in your BIM
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State of BIM Adoption in Building Design
2014 McGraw Hill Owner BIM Survey

80
70
60
50
40
30
20

10

0
2012 2014 2016 (forecast )

m BIM Usage on Projects

@ AUTODESK UNIVERSITY 2016 {\ AUTODESK.



State of BIM Adoption in Design Firms

2014 Black Spectacles Survey of Top 50 Design Firms
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State of BIM Adoption in Structural Engineering
CASE/SEI BIM SURVEYS

2008 SE BIM USAGE 2014 SE BIM USAGE
= Using BIM = Not Using BIM = Using BIM = Not Using BIM
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Current And Future Trends
Affecting AEC
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Trends Transforming AEC Industry

Collaborative
P\ Project Teams §

Technology
Proliferation E

BIM Mandates Prefabrication
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McGraw Hill Smart Market Report 2014
National BIM Report 2016 from NBIS
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Construction Technology

= Augmented Reality
= Reality Capture
= Immersive Working
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Computational Design

= Apply Algorithmic Behaviors & Logic to model
=  Computationally test many outcomes
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Computational Design

= Explore more design alternatives
= Coordinate across the design team
= |ntegrate structura
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Collaborative Teams
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Collaboration & Interoperability

Model Sharing Co-Authoring

A360

Typical Revit Collaboration For Revit (C4R)
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Collaboration & Interoperability
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Prefabrication

ABIl: How Panels Are Manufactured
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Product Tour
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Prefabrication
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3D BIM vs 2D CAD
Work Comparison
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Structural Engineering | BIM Workflow

Concept

Design

Detailing

Fabrication

Installation
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How does BIM change how we work?
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Paper Drawings still primary legal deli\
= Day-to-day?

What is the Deliverable?
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Model Based Drawing Production

= 2D CAD

= Visually Coordinated -

= Drawing = lines and text
= 3D Cad/Modeling

= Coordination gets easier

= This Is B_M — building modeling
= BIM

= Benefits of 3D + Information

= Data-Driven Documentation
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Modeling vs Drafting

= Which Leads/Follows? =
= Qutcome — Documentation
= Documentation — Outcome
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= |s BIM is more work than CAD?
= Front-Loaded Work
= | ess time Later
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As an industry, we author, deliver, and use more
information than ever before. We must learn to efficiently
create and digest all this additional information.
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Parametric Model Creation via Scripting
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Multi-discipline Collaboration
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Multi-discipline Collaboration — Linking models
= PROS

= Connected but Protected...

= Separate analytical from design

= Unique objects for unique purpose

= Insulated from architectural
process “iterations”

= CONS

= Speed of Coordination
= Model Overlap Confusion
= Less access to other’s Data
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Multi-discipline Collaboration — Linking models
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Multi-discipline Collaboration —Single Shared
Model

"
Collaborate
]
e Reload Relinquish Manage Copy/ , Coordination Coordination Reconcile L3
. 117 Llatest Al Mine A360 Models | Monitor Review Settings  Hosting Check
---------- - Manage Models Coordinate |
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= Contractor friendly E——
= Current design informatiem™=—_~ l
= CONS RTINS

= Lots of Communication
= Trustis needed....
= Multiple authors for one object

@ AUTODESK UNIVERSITY 2016 {\ AUTODESK.



Multi-discipline Collaboration — Single Shared
Model
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Staffing requirements

= BIM = Software, Process, and People
= New Skillsets Needed

= Train
= Hire
= Who's in Charge?
= Number Of Staff Required?
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Using BIM to Improve Your
Internal Work Processes
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Automated Creation of Floor Openings
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Material Takeoffs and Visual Checks
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Structural Analysis Ecosystem of Partners

Concept Design ‘

Detailing

Fabrication
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Analysis Structural
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Structural Analysis and Design — Current
Challenges

= Synchronization impacted by
= major bay and framing changes
= Schedules and details not live to plans
= Many analysis models but one documentation model

Documentation Model (Revit)
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Documentation/Analytical Model Linking
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Tools Pinpoint Properties Settings Builder ™ Export Aconex Transmittal
‘ Xrev Transmit

Select = ‘ External eTransmit | LIVE Design ‘ BIM 360 ‘ Advance Steel BExtension ‘ Bluebeam + Shared Reference Pomt| H Bird

|
|V\sua\ Programming | Revit Lookup |

Properties x

=M% "

@ 2D View |
3D View: {20} - Edit Type

Graphics 3 -
View Scale 1/8"=1-0" I
Scale Value 1: 96

Detail Level Medium
Parts Visibility | Show Original
Edit...
Edit...
Discipline Coordination
Show Hidden . By Discipline
Default Analy... {None

Sun Path &l

Extents H
Crop View [

Crop Region ... |[]

Annctation Cr.... 7]

Properties help Appl

m

Project Browser - ATL_AIRPORT_FRO... X

la
&
il

|

TR DO T
@ AUTODESK UNIVERSITY 2016 {\ AUTODESK.



Structural Analysis and Design — Current
Challenges

= Analytical vs Physical/Document:
not the same

—

Analytical Results:
- Shear Forces

- Bending Moments
> - Deflections

@ AUTODESK UNIVERSITY 2016 {\ AUTODESK.



Structural Analysis and Design — Current
Challenges

= Most analysis software link to BIM but...

= Limited to geometry, material and reactions
= Analysis results still require human “interpretation”

pypd I e
.1 * e v
- ol I | ——le—Ci= L0083
247 ‘ . 4. Hr— . =085 ab
. i :_' @’
M.A 4 s . e
d
4810 .
LR N 1 —_— T
el . . JE—
{a) Cross Section (b} Siwain Dingram  (c) Stress Diagram s i‘:l‘e"ﬁ“w 1\ w"-: TR
uE wr, i~ —
( w S
N
BAR SIZE WEIGHT BAR |croSS- SECTIONAL ot I A A s ]
DESIGNATION* | (LBS/FOOT) | DIAMETER | AT12'CC. HFH H""&fH—H i
(INCHES) | S p—
BARG. , SEE'
# 0376 | 0375 | 011 i ] e —J !
4 | 0688 | 0500 0.20 e nim
1 | = = wmey] || frmes
#5 1.043 | 0625 | 031 \ — { {
LY/ i [ T e
P L 1802 | 0750 | o044 | /7, TYPICAL CONCRETE BEAM DIAGRAN
3 #7 2044 0875 | o060 | S e
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Structural Analysis and Design — Current
Solutions

= Create links from Excel to Revit via Dynamo.
= Engineers enter data into Excel

= Dynamo connects Excel to Revit model
¥4 P pvynamo sTuDIO

= Benefits:
= Bypass the traditional drawing markups
= Engineering decisions feed directly back into Revit
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Excel Beam Relnforcmq transfer to Revit Beams

b B -~ B w E €5 % Revi Lookup

]

Medify| | External | Transmita model | About| Check Manage  About.. Launch WSM Glue Clash Equipment Advance Steel and i
Tools Pinpoint Properties | Advance Concrete Revit Plug-in
Select v | External eTransmit | Model Review | Worksharinghonitor | BIM 360 | Select Visual Programming | Revit Lookup
Properties x = 52
3D View |
11-3D Structural
3D View: [2D) - | B Edit Type 1 = =

*Show Original

il
I

Visible In Opf ion’
IsErectionMasterView

Tag Prefix Text

Tag Suffix Tedt
Extents

Cran View Hal
Properties help

Project Browser - X
@ 02-Hotel PT Floor Plan -
@ 02-Podium PT Floor Plan B
@ 02-PT Plans
- 03-Reinforcing Plans
- 04-Loading Plans
- 05-Misc Plans - e =5
#-- 06-Coordination Plans -
- 07-Modeling/Temporary Plans Ui - =—
- 11-30 Structural b = %
3D View: {30} = 5
3D View: [3D - pknowltan1) - =
3D View: [3D - jzimmer}
3D View: [3D - echugquiralac} =
3D View: [3D - besbome} i B
3D View: 3d View Test ] i [
3D View: 3D View 1 Copy 1
3D View: 3D View 1
- 22-Wall Elevations
[ 23-Frame Elevations
(- 29-Working Elevations
[ it etin S'E'C"ﬁ]ns' 1 » 18T =10 PR A bk e o R ERBI R 0 B I n & [A « J '
e S — B o ST e =8 = | i Shared Levels and Grids » & a  FE B Main Model + | FlExclude Options  ["Editable Onke & £8 5 ¥ i S2a

10 0 1 1 A A A Y O o O

=
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Beam Reactlon Smoothlng and

bl (B @ &S

\:? QDDD

@ =’ D: . E t-j) M "

Checking

[f Replicate

(3 View Reference R Cascade
Modify| View _ Visibility/ Filters | Thin Ehnw Remove Render Render Render 30 . Plan | Drafting Duplicate Legends  Schedules Shaet Revisiens Switch User
Templates  Graphics Lines | Hidden Lines Hidden Lines in Cloud Gallery | View Views N View View k4 T Windows E Tile Interface

Select = Graphics = Create | Sheet Composition Windows _
Properties x F ’ J—

[l 3 View: {30} - 21513800-Waverly Office Building-SDL16 =& =] chedule: Wide Flange Beam Reaction Schedule - 215... | = |[ @ ||

. -
@ 3D View | <Wide Flange Beam Reaction Schedule>
11-3D Structural
A | B © | D
= 5 =y T

3D View: {30} 'I EEI EdlETypE ype Start Reaction - Tot End Reaction - Tot: Reaction Check

Defauh Analys!s Displ... None
Visible In Optien all

L

IsErectionMasterView

IsErection’

X_Master\/ie
Sun Path ‘B
Text ]
Tag Prefix Text

Praject Browser - 21513800-Waveily Office Buildin.., X
(TAKEQFF) -STEEL COLUMNS -
BASEPLATE - GRAVITY COLUMN BASEPLATE
BASEPLATE - LATERAL COLUMN BASEPLATI
BASEPLATES - PLATE WASHER & GROUT TH
COLUMNS - CONCRETE COMBINED
COLUMNS - STEEL TYPES
FLOORS - SLAB SCHEDULE
FOUNDATIONS - DRILLED PIER
FOUNDATIONS - GRADE BEAM
FOUNDATIONS - PILE CAPS
FOUNDATIONS - SITE RETAINING FOOTING | _
FOUNDATIONS - SITE RETAINING WALL F0(|—
FOUNDATIONS - SPREAD AND WALL FOOT—
FRAMING - CONCRETE BEAM SCHEDULE
FRAMING - PT BEAM SCHEDULE
GRADE BEAM SCHEDULE
WALLS - CMUWALLS
WALLS - CONCRETE NON-SHEAR WALLS
WALLS - SITE CMU RETAINING WALL
WALLS - SITE COMCRETE RETAINING WALL
Wide Flange Beam Reaction Schedule

Sheets (SDL Sheets)

- $0-00 - COVER SHEET

- $0-01 - STRUCTURAL NOTES -

< | [T »

1 =10 BB A ix

Ty R 45 €32 0 & 03 & [T

ol

WaTxes {

A3 ixa4 2315 kp 13000 kip

i Txe4 11614 kip 130,00 kip

2 1xa4 30.00 kip 3000 ip

2 ixa4 2315 kip 30.00 kip

i3t 287 kip 3000 kip
. 30.00 i

Wisxat

W24x55

154,20 kip 65.00 kip.

Wigx31 3475 kip 30,00 kip

5 £0.00 kip 50.00 idp.
Woax55 50.00 kip 55,00 idp.
W21x50 4532 kp 50.00 kip
Wigx31 126.54 kip 30.00 kip
\ii21x50 150,00 kip
i3 ixE0 |4588kip
Viiex31 3578 kp 36.06kp
W21x50 20.00 kip 50.00 kip
W21x50 46.06 kip 50.00 kip
W24x55 54 82 kip 6500 kip
W18x40 3875 kip 35.42 kip

5 00 ki 68.82 k

18x22
W21x50
3 4xES 150,00 kip 7118 kip
180,00 kip 6500 kip
48,03 kip 50.00 kip
37.88 kip 0,00 kip N
50.00 kip 50.00 kip

00 kip
54.82 kip 65.00 kip
2462 kip 40.00 kip
82.00 kip 90.00 kip
185 kip
165 kip
50.00 kip
|84.43 kip S‘!’RUCTURAL
180,00 kip ENGINEERS

Click to select, TAB for alternates, CTRL adds, SHIFT unselects.
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Embeddlng Design Checks into Families

P - s jijle Lo

T | Wik Plane | Famly Edor

TurnBuckielengthCale (defa 07 9° = ﬁ(TumBuddeCal:D m <0 065/2567, 0" 4 rfl‘l‘umBuckleCachlnm <0 OSIIZ\F —
TumBuckisCaicDiarm (defaun|0’ 0 3/4"
“““ ShacklaCalcDizrm (default) .'p' 4T —s
@
=
SafetyFactor (default] 11,000000 N
DesignLoad (default) 20,00 kip R
CalcSafetyFactor TumnBuckle (11200000 =TB_UltLoadCap / (DesignLoadVal * 1000 1/kip] ~
CaleSafetyFactorShackle (def :1.200000 = Shackle UltLoadCap / (DesignLeadVal * 1000 1/kip) 9
CalcSaietyFactorCable (defau: 1020000 = Cable_UitLozdCap / {DesignLoadval * 1060 1/kip) E
CalcSafetyFactorhscembly (d 1020000 = if{and(not(CalcSafetyFactorCable » CalcSafetyFactorShackle), not(CalcSafetyFac
testt (default) 0" 134" = [ I:
test (default) 0 31/8" = I —
d (default) 53/16" & ] Uit
Tumbuckleval (default) FES = TurnBuckleCalcDiam + TumBuckleLengthCalc |
TurnBuckicLot (defsuit) 11 24173567 =035 (TB_J » TB.K) [ It
TB_X idefault) 4177/25%" = size_lookup(TumnBuckleLookupMame, “DimX", 06 33/64", TumbuckieVaf) |
pedll | TE_S (default) L = size lockup(TurnBuckleLookupName, "DimS’, 0 1113/256", TumnbuckleVal] [
T8_R (default) 224/156" = size_lookup(TurnBuckleLookupMame, "DimR", 0' 3", TurnbuckleVal) r
g TB_MutWidth (default) L” = size_lockup(NutLookupMame, "NutWidthAtFlats”, 0' 1 5/8°, TB_A) '
TB_N (defauit) 1" 8159/25%" = s':ze._lmkup_('l'umBu:H:l.uokupNamq "Dimh", 3' 3 23/32", TumbuckleVal) r
TB_M (default) " 5159/256" = size_lookup({TurnBuckleLookupMame, "DimM", 5' 3 23/32", TumbuckleVal) I
TB_K (defauit) = size_lockup(TumBuckleLookupMame, "DimK”", 3' 131/32", ‘fumbuckleVal) -
;:fBAJ (default) s%agJoemp('l’urnBuclcleLoohapName " mml", 5' 131/32", TurnbuckleVal)
."Shaf.tle,F (default) | size_lookup(ShackleLockupMame, “DimF", 0' 297/256", ShackleCalcDiam)
Shackle_E (default] 0 179/538" = size lookup(ShackleLookupName, "DimE", 0 2177/256", ShackleCalcDiam) [~
Shackie_D {default) 0oL = size_lookup(ShackleLookupMName ' 0" 1", ShackleCalcDiam) I
'5 gl S.hick!e C (clefault) i0° 1 235/255" =size Eolmnliha:kleL:roku ame. " é?uﬂetal:Diam} l: i
oo [ comed [[ oy [ v ]
il
@ Shackle(Nested) -
i TumBuckle Assembly|Nested) w=ro Ba s G@mEBEY e i mE = v
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How Others Use Your BIM
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Why the Contractor wants to use BIM

Contractors Citing BIM Benefit as Among
Top Three for Their Company

Source: McGraw Hill Construction, 2013

Reduced Errors and Omissions
Collaborating With Owners/Design Firms
D 35
Enhancing Your Organization's Image
D =27
Reducing Rework
D 51
Reduced Construction Cost

Better Cost Control/Predictability

Reducing Overall Project
Duration

I 9%

Marketing New Business

I 17
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Constructablllty Checklng

BIM does nt happen in a vacuum.

{\ AUTODESK.



Constructability Checking

S

BIM does not happe In a vacuum. We must pay attention
to each other as failure to coordinate can be costly and
embarrassing.
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Constructability Checklng

BIM does not happn In a vacuum. We must pay attention
to each other as failure to coordinate can be costly and
embarrassing. The Contractor will find our failures.

@ AUTODESK UNIVERSITY 2016 {\ AUTODESK.



Spatial Coordination Sequencing Planning
Estimation

Piping RunsThrough Structural
Steel Floor Joists
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Concrete and

A1 EMBEDDED PLATE AT TOP A2 EMBEDDED PLATE IN

1.0 PILASTER OF WALL @ 40" 0.C. ~TYP, FACE OF WALL FOR WF
s TYE. BEAM CONNECTION ~TYP.
1.0, BASEMENT WALL 4
. O msf;:a;r:r WALL 5 =

T.0. BRICK LEDGE

. T.0.BRICKLEDGE
5705-0"

+, T.0. BRICK LEDGE

™ 57088

STEP B.O. WALL
B.0. BASEMENT WALL

56086

BRICK LEDGE STEP
STEP B.0. WALL

A5 EMBEDDED PLATE IN FACE OF

B.0. BASEMENT WALL
5B97-0"

B.0. BASEMENT WALL $
5e9T-0"

Fa
»

Placing Instructions  Grade Unit Qty Item Typ Total Part  Totlgt
@ 3D VIEW - WALL POUR 5 COLUMN POUR 34 60 7| & 77 a 733
6.494 tons 1 B 2 78 a 76
| 9 3 ) a 93.3
| 9 4 49 1 25
1 B s 13 a 773
1 B s 13 a 102
| o 7 49 4 2102
| 6| 8 6 1 6-10
1 5 9 H a 3.3
| 110 1 a 673
| 7 |n 7 a 633
1 a|n a1 2822
1 54 13 sa 11 3802
| 24 14 AR 175
] 4 |15 4 1 28-0.3
1 16
COLUMN POUR 38 1 127 17 27 4 733
5.682 tons | 57 18 57 a 76
] 7| 19 17 1 9-3.3
1 17 20 17 a 25
| 17 [ 17 4 2102
| 5 [2 B a 610
] 2| B 2 4 83.3
1 1 24 1 a 633
| 56 25 56 11 2802
| 12|26 12 11 17-5

@ AUTODESK UNIVERSITY 2016

T.0.BRICKLEDGE 4
w

WALL FOR GATE JAMB ATTAGHMENT

B.0. BASEMENT WALL
5698-6"

Cutlgt Mark Bend A B
7-33 47200 T2 042 19
76 47201 TL 042 19
933 4T202 T2 042 2.9
25 47203 T 042 19
773 41204 T2 042 111
102 47205 TL 042 31
3102 41206 | 02 o8 2.9
610 47209 TL 042 17
833 47210 T2 0-4.2 26
673 4T212 T2 042 18
633 41212 T2 042 16
2822 117235 31 1882 2
2802 117236 31 1862 2
175 11m237 31 7 | 2
2803 1T242 31 1903 2
733 4T200 T2 042 19
76 47201 T 042 19
933 47202 T2 042 2-9
25 47203 T 0-4.2 19
3102 41206 7 02 o8 29
610 47209 TL 042 17
833 41210 T2 042 26
633 41212 T2 042 16
2802 117236 31 1862 2
175 1m237 31 7 2

Courtesy:
MB BIM

SOLUTIONS
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Construction Planning: Formwork Estimation

m‘ x Q Help @ E View

Modify| External | Transmitamodel = About | Check Manage = About..
Tools

Select v | External

eTransmit Model Review

WorksharingMonitor

B ®4 K

Launch WSM

Glue

3 Revit Lockup

Advance Steel and 1
‘ Advance Concrete Revit Plug-in

Select Visual Programming | Revit Lockup

Properties

@ 3D View
11-3D Structural

Eye Elevaticn
Target Elevati
"“Eamera Position ;
Identity Date 2
View Template SOL 3d Structural Gnly I}
e T o

Dependency Independent
Title on Sheet

N el
Phasing
Phase Filter Show All

Phase New Construction :
Data 2

X Area

616 2857256"

Properties help

Project Browser - Fammwark

| £8 EditType

[=-,0, Views (SDL Browser Sorting TopToBottam)
iz 00-SDL Standard Views
Drafting Wiew: Structural Motes
Drafting View: STARTING VIEW
Drafting View: Drafting Aids
Drafting View: 3/4 Scale Triple Detail Template
Drafting View: 3/4 Scale Single Detail Template
View: 3/4 Scale Quadruple Detail Template
View: 3/4 Scale Double Detail Template
Drafting View: 0 - Template Detsil Components
[z} 01-Structural Floor Plan

»

(o
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Erection Engineering

=  Sequencing/Staging
= Shoring/Bracing

= Stability

= Crane Critical Lifts
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Erectlon Engineering: CG Estimation

I ECREE el e e < i
i ; ca B3O Thamx TS FE

o

_ —— — Ea— -— : e | Create
=@x "
Elamens. GetfarameresVaiueByName | h" Wl
> R\LA =
i\ » \.
RO TR/
‘ ‘ ’s% =
- =
- 1L /A\. N\ ==
..’ Is ' W =,
=
Element GetParametervaiueByName
Code Block
“Comments™; | » Siring.Cantains
2-11-; SDSImdural m Courtesy
3D View: [30) Copy 1
3D View: {30) L
3D View: [3D - echuguiralach e PR GOHEAERY « Gla® SR - U ¥ %
O Workset > 29 = W Main Model + [Fexclude Options  [Editable Only 3% 28 & [ *: Fao STRUCTURAL
ENGINEERS

Click to select, TAB for alternates, CTRL adds, SHIFT unselects.
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Your BIM Future

= Potential for new revenue streams

= Potential to be a more valuable partner to life
cycle of bldg.

= Potential to differentiate yourself/firm

= Potential to become more efficient

UUUUUUUUUUUUUUUUUUUUUU
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Questions?
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How did | do?

Your class feedback is critical. Fill out a class survey now.
= Use the AU mobile app or fill out a class survey online.

= Give feedback after each session. s aoree [

Agree
= AU speakers will get feedback Drsagree D

in real-time. . j \
y disagree T
= Your feedback results in better e

—

classes and a better AU experience.
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