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FUTURE READY
ENGINEERS



WHY CHANGE?



AEC INDUSTRY TREND

33% of construction
projects come in over
budget

$280B industry annual
rework cost caused
by poor project data
and communication

39% of carbon come
from buildings

[2]

[1] Autodesk University
[2] World Green Building Council



Billions are wasted from inefficient
design review collaboration

2.6T ft
q (one New York City)

E of new buildings will

be built every
month until 2060

[1] Autodesk University
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EARLY DESIGN STRUGGLE
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DD: Design development

CD: Construction documentation
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CA: Construction Administration
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DECISIONS AT EARLY STAGES
ARE

@



HOW DO WE MAKE
AT THE EARLY
STAGES?
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CONVENTIONAL TOOLS
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| CONCRETE SQ COLUMNS |

| STEEL WF COLUMNS |
| STEEL HSS COLUMNS |

[ LATE

| CONCRETE SHEAR WALLS |
| STEEL BRACED FRAMES BRBS |
]|

I STEEL BRACED FRAMES HSS

BEAMS GIRDERS “ ==\
P e
/ QQ,Q

GRAVITY COLUMNS 4 /

LATERAL SYSTEM &S
FOUNDATION
EXPORT_TO_ETABS |

O0m @ <

v

[W] 30 moDEL
[J ONLY LATERAL
[ secmion TaGs
[W] 3D SsecTions
[0 wesH moDEL
[] sAkeGRriDS

| 3D BAKE | [

v

[J oerLecrion
[0 uveRreacmions
[] DEAD REACTIONS

v LATERAL RESULTS

[0 xreacmons

[ vreacmions

] XDRIFT AND TORSION
[J Y DRIFT AND TORSION Y o™
[11] SCALE FACTOR X 100|

("> SHEAR WALLS DESIGN
[3 ANALYSIS PARAMETERS

| BENDING BOOST FACT| 152 DR CO...|
| BENDING BO| 1000|CTOR FOR BA...|

o “’\95







File Edit View Display Solution Help Karamba3D elefront MetaHopper SnappingGecko

KOOOO® ~ 2 ~5:»
Q0 v: 6 oy 2
o

&

K { fferf f t ME hE Karamba3D taH ’ H 3 M
¥ 4 z > Pa i ) Sl AR S 2 il M ia P 04
s 2 : { : I - o g
2 oA - = a; e I gﬂ
3 W ST I ST S
_ = = sries ol dds Grasshopper File Edit Run Tools Window Help

ca @ &b

partitioned_data = []

start_index = @

count (levels_int):
end_index = start_index + count
slice_vals = vals[start_index:end_index]
partitioned_data.append(slice_vals)

start_index = end_index

tree_out = DataTree[ 10
i, sublist (partitioned_data):
path = GH_Path(i)
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IMPLEMENTATION



PRELIMINARY MARKUP
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WHAT IFS?



-Remove small wall legs so rho=1.07?

-Add shorter blade walls towards the edges
-Enlarge SWF from 25ft to 35ft

-ACI 318 19 vs ACI 318 25 Shear Amplification
-Tune walls thicknesses

-Does it work for the parking layout?

-Does it work for the typical floor layout?

-Are Strength, Drift, Torsion, OK?

-COST and CO2 Impact?






HOW LONG WOULD IT TAKETO
EXPLORE THOSE WHAT IFS?

A) 1 week
B) 30 min
C) 10 days
D) 2 days
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STUDY B
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RELATIVE
COMPARISONS
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LOGIC CONSTRAINTS
AND DEVELOPMENT
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COMPUTATIONAL
POWER STRUGGLE




INTEROPERABILITY




INTEROPERABILITY
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Who do you think benefits the most from
quickly exploring and assessing possibilities
Iin the early designh stages?

A) ARCHITECTS

B) STRUCTURAL ENGINEERS
C) CLIENTS

D) GENERAL CONTRACTORS
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3D 1:1

3D scaled down

2D
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XR (Extended Reality)

Collective term applied to immersive experiences
incorporating varying degrees of digital and real information

(Augmented Reality) (Mixed Reality) ‘(Vlrtual Reality)

|

- @

User views static digital User interacts with User is immersed in
information or visual responsive virtual an interactive,
elements integrated into elements integrated into digitally-generated
the real environment the real environment environment







XRIN ACTION: DESIGNING W




DESIGN OPTIONS PURPOSED
Option 1&2 Option 3:

/3

O dlfferent optlon
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Screen Size

142" diagonal first column line
265" diagonal second column line
326" diagonal full depth
Recommend 277"




DESIGN OPTIONS PURPOSED
Option 3:

+ 142" diagonal first column line
+ 265" diagonal second column line
+ 326" diagonal full depth

* Recommen d 277"




VR MEETING




VR MEETING
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VR MEETING




Event Space



Event Space
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RESULTS

Client chose an option that
was not purposed; Option 6

~

%
N

.
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THE WILD

Faster decision making

Immersive Collaboration for Teams

.
-

\_

More confident decision
making

AN




Feedback

> “VR seemed very helpful for end users who may
not be able to read 2D plans...”

> “I can actually picture what the rooms will look
9 5 / ‘I O like and function as”
o

10 = Very Helpful L .
> “l found it significantly more helpful in terms of

more instant changes to the layout versus a
typical notes to re-issue scenario...”

Would you like to utilize VR on future projects?
> “I cant imagine not using this tool more that I’'ve

100% Sqid uYesn been able to use it”
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XR Design Review




Collaboration
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ACC Issues List
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Files

Folders Packages

5 [ IMEG 2024
Name

Description \ersion Indicators

Il teamsmicrosaftcom is shanng your screen.

Markups

Stop sharing

Last updated

[y Deleted ftems

[ Export ~ O, Search and filter

Updated by

oL

David Landa

Version added by
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RESULTS

W

AUTODESK
Workshop XR

/

VR walkthrough at least once a week

\

.
-

AN

2-3 errors per VR walkthrough

.
-

100+ issues per project

AN

-
-

-

$150,000+ saved per project

AN

Based on 30% actionable issues, at $5,000 per issue
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IMMERSIVE TECH IMPACT

[ Confident & faster decisions

[ Reduced rework

[ Reduced operational carbon

[Cost efficiency
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Computer systems designed to
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‘equire
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language, recognizin
solving problems, and making
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Al CAPABILITIES

Good Bad

* Repetitive tasks & first-pass reviews * A substitute for human judgment
* Spotting errors, patterns, and trends quickly * Perfection & accuracy

* Turning complex data into simple outputs * Big picture creativity
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CUSTOM QA/QC AGENT S

Let's Run a QUICK REVIEW, where we quickly run a review all standard Schedules and Equipment Schedules

& Mechanical Schedule QC B A < ©

|8 Prompt Library




FIND THE DIFFERENCE




Al SHOP DRAWING REVIEW

£ | Products (] ] | 558-238126 Split system AC units SD_2024.12.02_M053 <> X

:= | Daikin ...Pages 4-9 - i 4 o i i A o s i it sl

Q £9 [2][14][15]

O Checked Against:

14 Spect Al | Drawng

4 S
Drawing Schedul — ‘?: ’:"N trequlemenb
- SPLIT SY.. otz aril) - FTXF24AXVIU-RXF24AXV
............................ ¢ 15 SpectAl | Drawing

The CU-B315 has CFM 754/716/605/467/395 which
has HH greater than 705, per SPLIT SYSTEM UNIT
SCHEDULE.

® No Exceptions
@® Make Correctiq
® Revise And Re

® Rejected 16 Spect Al | Drawing

Voltage and Phase comply with equipment schedule

Power upply Connecsons

Add Mo Cireuit Amps MCA (A :
general Max Overcurrant Presecson (MOP) P ‘ ‘ 2 =
—— = 17 Spect Al | Spec

. = i Air fillers are provided, per Section 2.1-B.5
Air Adju... Page 10 % e =
18 spectAl | Spec P-

BRC...Pages 11-13 Prossre (Raseatax
L4 Service access provided for wall mounted units, per
2182
DIMENSIONAL DRAWING - INDOOR UNIT <
Model : FTKF18/24A, FTXF18/24A T Open Files
FOR ILLUSTRATIVE PURPOSES ONLY Exposed units come with concealed refrigerant

piping, condensale drain piping, wiring
connneclions, per Section 2.1-C.1.B.

. Spect Al | Spec 3

There is no information about Piping specifications,
per Section 2.2.

‘ Spect Al | Spec

There is no information about AHRI Standard
210/240 compliance.

' Spect Al | Spec

There is no i ion about ETL per
Section 2.1-B.6.

'SpectAllSPeC

There is no information about NEC compliance, per
Section 2.1-B.7.
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JOB SITE OBSERVATION REPORT #008
Roswell cGMP
IMEG #22003040.00
November 22, 2024
OBSERVER(S): Douglas Smith OBSERVATION DATE: 11/12/2024
This report itemizes observed portions of the installation of workmanship and/or material items that fail to
msst the intent of the contract documents. This report shall not be construed as having any other
purpose but to notify the contractor of visible dsviations from the contract documents that wers
observed on the date noted. Omissions or unnoted items do not relisve the contractor of his or her
responsibility to complete all work in accordance with the contract documents.
General Comments:
Finish controls programming and commissioning on all air handlers.
Complste and submit testing and balancing report.
Deficiencies:
No Location Date Description Date
Closed
001 ROOF-W 112724 Trash not removed from
exhaust unit.  (JS0-008
Photo RD 01.1)
002 ROOF-W 1/12/24 Equipment tags are not
installed on all eguipment
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supports, typical of the
installation. (JS0-008
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not labsled. (JES0-008
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Al INTEGRATION

° Catching errors e Reducing rework
early
Saving time Cost efficiency




Parametric Immersive
Engineering Tech

Cost savings, carbon

reduction, client confidence

Al
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QUESTIONS




	Intro
	Slide 1: Engineering the Future: Parametric Design, Immersive Tech and AI 
	Slide 2: Abby Coleman Innovation Extended Reality Specialist  IMEG 
	Slide 3: Who is excited about the future? 
	Slide 4
	Slide 5: Future ready engineers
	Slide 6: Why Change? 
	Slide 7: AEC Industry Trend
	Slide 8: Billions are wasted from inefficient design review collaboration
	Slide 9: Outline 

	Parametric Design
	Slide 10: Parametric Engineering
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51

	Immersive Tech
	Slide 52
	Slide 53: Floorplans 
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58: XR in Action: Designing
	Slide 59
	Slide 60
	Slide 61: VR Meeting
	Slide 62: VR Meeting
	Slide 63: VR Meeting
	Slide 64: Washington University Arts and Science 
	Slide 65: Washington University Arts and Science 
	Slide 66: Results
	Slide 67
	Slide 68: XR in Action: Reviewing
	Slide 69: XR Design Review
	Slide 70: Collaboration
	Slide 71: ACC Issues List
	Slide 72: Results
	Slide 73
	Slide 74
	Slide 75: Immersive tech impact

	AI
	Slide 76
	Slide 77
	Slide 78
	Slide 79: Ai capabilities 
	Slide 80
	Slide 81
	Slide 82: Custom qa/qc agent
	Slide 83
	Slide 84: AI Shop drawing Review
	Slide 85
	Slide 86: AI Reports
	Slide 87: AI INTEGRATION 

	Outro
	Slide 88: Parametric  Engineering
	Slide 89
	Slide 90: Questions


