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BIM Awards Committee

Mission & Goals

» Support the Annual the BIM Awards
Program

» Develop the BIM Awards Program with
evolving metrics

» Assist BIM Awards Reception

« Case studies | publications | tools for BII\/I“”
Information distribution s

« Webinars!
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BIM Awards Committee

Timeline

= 7 years of AIA BIM Awards
Archives at AIA Technology in Practice:
http://www.aia.org/about/initiatives/AIAS078440
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BIM Awards 2005-2011

2005, 2006, 2007, . . .

What's In a name?
Alot, actuay.

if we dlant have BIM, we wouldn't have a Nalional BIM
Standards Committee - an impartant component in the

” '
A N (e

Education Tkrives, Process Arrives, Design Survives

BIM Comes Alive

The 4th Annual AIA TAP BIM Awards reveal the liveliness
BIM demonstrated in 2007 - a year called a tipping point
for this advanced technology tool set.

The fear that institutions of higher education were not

hitting their groove with BIM is allayed with four awards =~ 1§ f'r. =
in the academic category. One award went to a graduate . il i ’; ‘
studio that convinci - - — -
modular housing cal & v ——m

]
!n il

~ honorngprojects that have used technology as a mechanism
to bridge the gap between people and processes.

The 2011 Awards reveal how BIM s advancing from a pure tool

TECHNOLOGY 1N/
BIM Awards
3rd Annual
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2007

L REFIElIBIM Awards e e oo The v

6th Annual
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Creating Stellar Architecture Using BIM
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Creating Stellar Architecture Using BIM

Fredric C Hamilton Building M.A. Mortenson Company
Denver Art Museum
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Creating Stellar Architecture Using BIM

shasl wro rame

Fredric C Hamilton Building M.A. Mortenson Company
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Creating Stellar Architecture Using BIM
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Creating Stellar Architecture Using BIM
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CATEGORY A : BIM EXCELLENCE

* JURY ASSESSMENT OF ARCHITECTURAL QUALITY

* CLEAR USE OF MULTIPLE APPLICATIONS INTEROPERATING TO
REALIZE OUTSTANDING DESIGN

* ARCHITECTURAL EXPRESSION THAT COULD NOT HAVE BEEN
REALIZED IN OTHER WAYS
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BIM EXCELLENCE
BIM AWARD CITATION

DC Consolidated Forensic Lab
District of Columbia
HOK
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OWNER / CONSTRUCTION GENERAL
DESIGN TEAM MANAGEMENT CONTRACTOR
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BIM Awards Committee

Participants

« Stephen Hagan, Co-Chair
 Marty Doscher, Co-Chair
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BIM Awards Committee

= In 2012 Expand BIM Awards: AGC BIMForum and COAA

AIA TAP Knowledge Community seeks projects that have used integrated and | .'

5
* For the 2012 Building Information Modeling (BIM) Awards competition, the | %
interoperable BIM. ' §

-

Category A: BIM Excellence A
Category B: Delivery Process Innovation (in association with BIMForum,
Professional’s Choice Award—Owners Choice and COAA added for 2012
Category C: Outstanding Sustainable Design

Category D: Academic Program / Curriculum Development
Category E: Exemplary use of BIM in a Small Firm

= WEBINARS!!!
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BIM Awards Committee

2011 Jury

Joseph G. Burns, FAIA - Thornton-Tomasetti Group —
Chicago, IL

Luciana Burdi, Ph.D. - State of Massachusetts Office

of Planning, Design and Construction Division of
Capital Asset Management — Boston, MA

Rodd Merchant, P.E. - JE Dunn Construction — Denver,
CO

Kimon Onuma, FAIA - Onuma, Inc. — Pasadena, CA

Marty Doscher, AIA Co-Chair of TAP BIM Awards
Committee
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Education Tkrives, Process Arrives, Design Survives

BIM Comes Alive

The 4th Annual AIA TAP BIM Awards reveal the liveliness
BIM demonstrated in 2007 - a year called a tipping point
for this advanced technology tool set.

The fear that institutions of higher education were not
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Award Winning BIM

stephen.hagan@gmail.com
Founder of AIA TAP BIM Awards
Director, Project Knowledge and Innovation
GSA Public Buildings Service, GSA
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Generative Design and Parametric Structures

Jonatan Schumacher



Generative Design and Parametric Structures

= Integrated Design Exploration utilizing advanced ‘digital engines’.

= Integrated form finding approach for freeform structures using custom automation tools.
= Interlinked architectural and engineering models for advanced analysis.

= |llustration of digital fabrication approach from early design concept design.




Generative Design and Parametric Structures

Jonatan Schumacher
jschumacher@thorntontomasetti.com



Generative Modeling

Integrated Project Delivery: The Future of Construction

|
Ability to Cost of
Cdlntml Cost Design Changes

Effort

Design | Design Const Construction
I Devel Docs
|
: Time
Graphicsfourtesy of HOK |
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Tailwan Tower;




Talwan Tower Competition with AEDAS London
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Architect’s conceptual Rhino model




Taiwan Tower

Grasshopper - 101014 T
File Edit View Amange Solution Window Help

Competition with AEDAS London

101014 TT Structural definition
Params | Math  Sets Vector Curve Surface  Mesh Intersect  XForm
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Q@ 08 00 ve 00 @‘
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NewinV5 |

Selection Tools Continue Curve Repeat  DevSrf

s

BoxEdit  ClippingPlanes HatchBase

HideLayersInDetail

ImportDimStyles
MatchProperties

DupDimStyles  MarkFoci

PolygonCount  RebuildUV

ReplaceBlock

Revert ScaleByPlane  SetViewSpeed UnjoinEdge VPoint

e

MeshRepair  LooseProject  ConvertDots  ArrayLinear
FindText IntersectTwoSets JoinNakedEdges MirrorHole
DimArea DimCrvLen
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@ solution completed in ~2.2 seconds (27 seconds ago)
S 2 N ‘g
: G oL O ESES T x BE

Architects’ Grasshopper definition

S 10/24/2010



Talwan Tower Competition with AEDAS London

File Edit View Arange Solution Window Help 20101018_TaiwanTower_Structure
Params | Math Sets Vector Curve  Surface Mesh XForm  Ge:

:':'@Q"Qe@‘ ’ ﬂ‘.VOQ Cluster

Drivers: Thlck

lbbo = -
pth'-—g Eaetbliea Y
b - w

@ Autosave complete (90 seconds ago) 0.8.0001 .:

Thornton Tomasetti’'s Grasshopper definition - VIDEO




Taiwan Tower

s
-] ——

Front Elevation: All ribbons Front Elevation: Thick ribbons with steel (red)

Front Elevation: Thin ribbons with steel (red)

SAP2000

10/27/10 14:41:39

Structural concept

SAP2000 v14.2.0 - Filespin - Axial Force Diagram (DEAD) - Kip, in, F Units
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Rendering by 360 Architects
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Architect’'s 3DSmax model




Grasshopper model demo
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Grasshopper model demo




Structural Analysis model
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Automated Rhino to SAP translation




REVIT Documentation model
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REVIT Model




REVIT Model
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Rendering by 360 Architects



Rendering by 360 Architects
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:Unknown command: _ptGridArray

: File "PANY1iProjectsiNg 055 4. 00Documents\OtherIME SupportiCurvedRoofBuilding\RhinotoEtabs\1 00820-W57-3DwStructure. 3dm" successfully read

: Command: Grasshopper
- Command: Grasshapper
:Command: Grasshopper
- Editor is already visible

: Command:
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Structural geometry translator Grasshopper to ETABS

™ 3.D View

B W57 CurvedRoof_1.e2k - Notepad
File Edit Format View Help
$ File C:\pocuments and Settings\jschumacher\Desktop\w57_Curvedro

$ PROGRAM INFORMATION
PROGRAM "ETABS" WVERSION "9.7.0"

CONTROLS

UNITS "KIP" "IN"

PREFERENCE MERGETOL 0.1

RLLF METHOD "TRIBAREAUBC97" USEDEFAULTMIN "“YES"

STORIES - IN SEQUENCE FROM TOP
STORY "STORY19" HEIGHT 120 MASTERSTORY "ves"
STORY "STORYL8" HEIGHT 120
STORY "STORYL17" HEIGHT 120
STORY "STORY16" HEIGHT 120
STORY "STORYLS" HEIGHT 120
STORY "STORY14" HEIGHT 120
STORY "STORY13" HEIGHT 120
STORY "STORY12" HEIGHT 120
STORY "STORY1l" HEIGHT 120
STORY "STORY10" HEIGHT 120
STORY "STORY9" HEIGHT 120
STORY "STORY8" HEIGHT 120
STORY "STORY7" HEIGHT 120
STORY "STORY6" HEIGHT 120
STORY "STORYS5" HEIGHT 120
STORY "STORY4'" HEIGHT 120
STORY "STORY3" HEIGHT 186
STORY "STORY2" HEIGHT 186
STORY "STORYL" HEIGHT 216
STORY "STORYQ" HEIGHT 0
STORY "BASE" ELEV 0

DIAPHRAGM NAMES
DIAPHRAGM "D1" TYPE RIGID

GRIDS
COORDSYSTEM "GLOBAL" TYPE "CARTESIAN" BUBBLESIZE 60

MATERIAL PROPERTIES

MATERIAL "STEEL" M 7.324016E-07 W 0.000283 TYPE "ISOTROPIC"
MATERIAL "STEEL" DESIGNTYPE "STEEL" FY 50 FU 65 PRICE 1
MATERIAL "CONC" M 2.246377E-07 W 0.0000868 TYPE "ISOTROPIC"
MATERIAL "CONC" DESIGNTYPE "CONCRETE" FY 60 FC 4 FYS 60
MATERIAL "OTHER" M 7.324016E-07 W 0.000283 TYPE "ISOTROPIC"
MATERIAL "OTHER" DESIGNTYPE "OTHER"

FRAME SECTIONS
COAMCSCrTTAR a2 maTcoTal YsTCcor Y sHADC w2 (=4 B = o

TT in-house E2K text file creation



TT Grasshopper to Etabs Translator



Roof

Roof model by Calatrava




Structural Model




Roof Structural Model

Draw Select Assign Analyze Display Design Options Tooks Help

3D View X0.000 Y0.000 20.000 |GLOBAL v ||N.m,C -




P\ Type a keyword or phrase
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Link Link DWF Manage Import Insert Image Manage Load Loadas | Find product design files online
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Workset
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V1B Arena, Moscow Data Mining
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V1B Arena, Moscow Panel Callouts

PANEL 1707
SMALLEST PANEL

A[-124.46, -46.48, 13.7)
B [120.9,-50.77, 13.7]
C[-129.6, -54.56, 13.7]

D [-123.85, -50.27. 13.7] - panel 115
AREA: 231 m? 2 ]

PANEL 115 7 '
SMALL - AVG PANEL / / =
A[69.5,-3.3,60.92) frrensaseens : ‘
B [66.4, 2.92, 61.25] pane) 1707 panel 1486
C [69.3, 8.5, 60.91] : l

D [72.59, 2.33, 60.55) 8 ] A ‘ ‘

AREA: 36.8 m j

PANEL 1847 — panel 1645
AVERAGE SIZE PANEL P / o

A[-120.02, -167.12, 16.75] / S

B[-113.03,-172.7, 18.98] o -
G [-104.72, -173.95, 16.38) 4 7 .
D [-111.75, -16.06, 15.33] L d BaI) e

PANEL 1645 WIND LOADS

AVG - LARGE PANEL

A[-97.94, -165.33, 46.16)
B [-87.77, -163.41, 47.57]

SNOW LOADS
Until results of the wind tunnel test are available, cladding
is to be designed to withstand wind loading calculated The cladding is to be designed to withstand snow loading
in accordance with SNIP 2.01.07-85 Section 6 with the calculated in accordance with SNIP 2.01.07-85 Section 5

C [-82.35, -170.15, 46.77) following parameters: with the following
D [-92.46, -172.25, 4542 parameters:
AREA: 82.0 m’ f W, 0.23 kPa
¢ Localty type  C S, 18kPa
c D
Y g X z(m) W__- suction (kPa) W__ - pressure (kPa) The coefficient m for snow accumulation and drift is to
Y 10 -143 0.72 be determined depending on the final cladding shape. It
PANEL 1486 \\ \ 20 -1.62 0.81 should be noted that u can be as high as 2.0 locally and
LARGEST PANEL \ \\ 40 -2.05 1.03 needs to be considered for cladding design.
A[-78.25,-119.51, 55.3] \ 60 -2.05 1.03
B [-67.98, -113.93, 56.78) \\\ --------------------- e \ 80 229 1.15 S=Smu= 36kPa
C [67.03, -124.31, 55.51] ‘\ \ 100 -243 1.22
D[-77.3,-129.93, 53.97) \ \
AREA: 113.5 m? \ A\




V1B Arena, Moscow ETFE modeling and analysis

Reaction Forces Without Cables VVith Cables
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V1B Arena, Moscow Data Mining and visualization

BEFORE AFTER

Panel Cu\*rvature: Max: 22.7 % | Min: 0 %
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V-I—B Arena, MOSCOW Structural model defined in Grasshopper




Glass facade panelizatic Genetic Algorithm
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Glass facade panelization

Pitched Mullion Analysis in X Axis

Study to evaluate warpage, slope and
pitch of the current configuration of facade
panels, and to optimize for constructability
and cost efficiency.
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Glass facade panelization

Panel Warpage Analysis

Force to “press into form”
Torsion in corners of
edge spacer

Primary seal is main element of
service-ability, seal is stressed by
“Twist” overall twist.
offset <

D/1757?

Insulating Glass

—

D= (D1+D2)/2 thzflected edge sﬁape depends.on .sub-strl.Jcture .
stiffness, shape is not necessarily linear = impact on air-
tightness joints.




Rationalizing the building geometry

Rebuild Vertical Curve
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Rationalizing the building geometry
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Glass facade panelization

out of plane warpage shown in percent
Max warpage allowed: 0.57%




Glass facade panelization

out of plane warpage shown in percent
Max warpage allowed: 0.57%




Glass facade panelization




Glass facade panelization
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TT Integrated Analysis
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embodied energy &
carbon efficiency
optimization tool
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| Rhino Viewport

TT CarbonCalc




Pe rspective

Rhino Viewport

TT CarbonCalc




Pe rspective

TT CarbonCalc
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Rhino Viewport
TT CarbonCalc
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Perspective

| Rhino Viewport

TT CarbonCalc
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Perspective

Rhino Viewport
TT CarbonCalc
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Perspective

Rhino Viewport
TT CarbonCalc




Perspective

Rhino Viewport
TT CarbonCalc
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Perspective

Rhino Viewport
TT CarbonCalc
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bringing It all

together



Basrah 65K Soccer Stadium

Rendering by 360 Architecture Kansas City =
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Parametric Panel Informs Connection Brackets

Driven
parameters
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Panel Name PNL_DepthOffset to F-Col PNL_End_Offset_Left PNL_End_Offset_Right PNL Length_LeftHalf PNL Length RightHalf Con_Left Angle Con_Right Angle PNL_Mid Arm Length
mm mm mm mm mm deg deg mm
PNL_A1_28_PC_FIN 1509.889 175.739 175.739 15474.363 15474.363 -2.506 2.506 1148.963 Sideline
PNL_A1_30_FIN
PNL_A1_33_FIN 1268.024 175.745 175.7a5 15719.756 15719.756 -1.764 1.764 638.811 End Zone
PNL_A1_35_FIN 1268.024 175.744 175.744 15719.756 15719.756 1764 1.764 638.811 End Zone
PNL_A2_27_FIN 1794.042 174.225 174.225 15695.987 15695.987 -2.506 2.506 1133.12 Sideline
PNL_A2_29_FIN
PNL_A2_32_FIN 1251.737 174.215 174.215 15878.116 15878.116 -1.764 1764 622.554 End Zone
PNL_A2_34_FIN 1251.737 173215 172215 15878.116 15878.116 1764 1.764 622,554 End Zone
PNL_B1_28_FIN 1807.096 174.203 174.203 15643.79 15643.79 -2.506 2.506 1145.409 Sideline
PNL_B1_30_FIN
PNL_B1_33_FIN 1264.351 174.186 174.186 15762.585 15762.585 -1.764 1.764 634.428 End Zone
PNL_B1_35_FIN 1264.351 172.185 174.185 15762586 15762586 1764 1.764 634.428 End Zone
PNL_B2_27_FIN 1802.97 174.191 174.191 15591.786 15591.786 -2.506 2.506 1141.524 Sideline
PNL_B2_29_FIN
PNL_B2_32_FIN 1259.781 174.185 174.185 15647.441 15647.441 -1.764 1.764 630.125 End Zone
PNL_B2_34_FIN 1259.78 174.197 174,197 15647.44 15647.44 1764 1764 630.125 End Zone
PNL_C1_28 FIN 1816.03 174.161 174.161 15535.603 15535.603 -2.506 2.506 1153.818 Sideline
PNL_C1_30_FIN
» 3 7 174.156 15531.912 15531.912 -1.764 1.764 642 End Zone
T — 1razse ey ety T 1768 42 ndzone
174.161 15487.592 15487.594 -2.506 2.506 1149.932 Sideline
[ amaer isaszssa 1sae7ssa 0371 2506 1149.932 Seismicloint|
Geometry data output wa1s0 16707 wworer Az 1700 o399 e zone
174.156 15416.767 15416.767 -1.764 1.764 637.698 End Zone
E | f b k 174.132 15236.557 15236.557 -2.506 2.506 1162.237 Sideline
X 174.126 15102.713 15102.713 -1.764 1.764 649,582 End Zone
174.126 15102713 15102.713 1764 1764 649,582 End Zone
d e S i g n CO o rd i n a t i O n 174.132 15383.413 15383.413 -2.506 2.506 1158.351 Sideline
[ amam mamas 1ssaals 037 2506 1158351 Seismicloint|
174.126 15186.094 15186.094 -1.764 1.764 645.28 End Zone
. . 174.126 15186.094 15186.094 1764 1764 645.28 End Zone
an d Cost e St Ima t 10N Of 174.103 15331.258 15331.258 -2.506 2.506 1170.637 Sideline
[ amaa 0 msseszz asisasz2 474 0371 629.98 Seismicloint|
174.097 15070.565 15070.565 -1.764 1.764 657.147 End Zone
G R P ane | 174.097 15070.565 15070.565 1764 1.764 657.147 End Zone
p 174.103 15080.363 15080.363 -2.506 2.506 1166.752 Sideline
[0 amaes isososes 15080363 -037L 2506 1166752 Seismicloint|
PNL_E2 32 FIN 1283.919 174,057 174.097 14756.921 14756.921 -1.764 1.764 652.845 End Zone
PNL_E2 34 FIN 1283.919 174.097 174.097 14756.921 14756.921 -1.764 1.764 652.845 End Zone




Coordination model
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ransportation planning
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Bracket design
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Automated model generation

AutoCAD Architecture 2008 - [Grid_DP_Import. dwg]
% File  Edit I Format fy E Help:
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Digital to Physical Modeling




Digital to Physical Modeling
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Digital to Physical Modeling




Digital to Physical Modeling




Questions?






Thank youl!

Jonatan Schumacher
JSchumacher@ThorntonTomasetti.com



Good design

makes a difference




