3D, 4D and Building Information Modeling: Get ready, Planners!

FAA / NASA / Industry Airport Planning Workshop
September 12, 2006




Gensler Problem Statement

The greatest challenges facing airport capacity
projects — too little, too late - are compounded by
inefficiencies in the transfer of information from
planning to design and construction:

— Program: Engineering conflicts discovered in
design may dilute performance benefits expected of
the plan

— Value: Escalation of project costs dilutes what can
be built in today’s dollars

— Contingency: Change orders driven by unresolved
design issues or errors further dilute project budget

— Momentum: Delays, problems and escalating costs
erode both client confidence and project momentum



Gensler Traditional 3d visualization used in planning

Base ++ Alternate Concourse

*  New opening to baggage claim creates larger double-height *  Path for arriving passengers is clear; descent to bag claim is
space thmu.y:h new dnu|?|t—|1tiy:|1l space

*  Opening in floor aces as 'valve' to direct departing * Suspended ceiling equalizes height of major space and
passengers toward security articulates oval opening in floor
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Gensler How Building Information Modeling (BIM) changes things
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Gensler Building Information Modeling (BIM)

Architects are increasingly turning to Building
Information Modeling (BIM) with the simple idea
that we should create “intelligent” 3D digital
models instead of 2D paper drawings to
communicate design ideas and guide
construction.

Applications of BIM:

- Documentation Models
 Analysis Models

« Coordination Models

- Fabrication Models

« 4D Construction Models
- Building Lifecycle Models
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Gensler Documentation Models

Offices/Trading
Support

Trading Area

A

Conceptual Diagram
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Gensler Documentation Models
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Gensler Documentation Models
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Documentation Models
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Gensler Documentation Models
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Gensler Documentation Models

North Elevation



Gensler Documentation Models
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Gensler Analysis Models
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Gensler Coordination Models: Proposed BHS




Gensler Coordination Models: Establish Required Clearances




Gensler Coordination Models: Identify Conflicts




Gensler Coordination Models: Animations




Fabrication Models
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Gensler Fabrication Models
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Gensler Fabrication Models




Gensler Fabrication Models
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Gensler 4D Construction Models
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Gensler

Master Planning Projects
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Gensler Darb al-Khalil Master Plan
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- - (5) Residential 3 25,767 28 920 32
Buildin Gross Floor Floors Typical Height Linear Low-Rise Residential 4,872 6 812 10
g 2 2
Area (m’) (Actual) _ Floorplate {m*) (Floors) Residential-Apt Prayer Decks 2711 5 542 23
Retail - (Net: 45,111 m?) 103,162 4 2519 4 (6) Residential 4 40,966 33 1241 37
Linear Low-Rise Residential 6,258 T 894 11
Linear Low-Rise Residential 5,994 1 5994 5 Residential-Apt Prayer Decks 3,549 5 710 23
(1) Hotel - North 73,857 75 985 75 (7) Residential 5 58,628 38 1543 42
i Linear Low-Rise Residential 7,118 T 1017 11
(2) Service Apartments - North 83,188 56 1486 57 Residential-Apt Prayer Decks 4219 5 844 33
Hotel-Apt Prayer Decks 7,224 21 344 54
o (8) Hotel - South 73,591 51 1443 58
(3) Residential 1 17,304 16 1082 20 Linear Low-Rise Residential 9,359 8 1170 12
Linear Low-Rise Residential 3,928 2 1964 T Service Apartments - South 44,050 AT 937 51
Residential-Apt Prayer Decks 5,082 2 2541 7 Residential-Apt Prayer Decks 3,940 5 788 33
{4) Residential 2 15,034 23 654 27
Linear Low-Rise Residential 4,013 5 03 9 T — 2
Residential-Apt Prayer Decks 2209 5 442 18 Total Building Area 577,089 m? {gross)
. . Total Residential Area = 326,479 m* (gross)
(3) Residential 3 =~ 25,767 2 920 32 Total Hotel Area = 147,448 m* (gross)
Linear Low-Rise Residential 4872 6 812 10 Total Retail Area = 103162  m? (gross)  NetRetail Area= 45111 m*
Pesidential-Apt Prays~ Decks 2711 5 542 23 - 28.934 m?_(gross)
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Gensler Darb al-Khalil Master Plan




Gensler University of Pacific
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Gensler University of Pacific
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Gensler University of Pacific
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Gensler University of Pacific
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Gensler
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Gensler American University of Beirut

Revit and Photoshop
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Revit and Photoshop



Gensler American University of Beirut
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Gensler American University of Beirut




Gensler American University of Beirut

Revit model rendered in VRay
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Hotel and Residences at LA Live
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Gensler Hotel and Residences at LA Live

Floor Area Schedule

Level Area Perimeter
ROOF 10,669 SF 636 - 2
[#]Autodesk DWF Composer mp'fcctemp) LACCH_TOWER .dwf =13l teve: :g (MECh') :Ilg‘g;jl 2£ g?g: - ;::
e -84 eve _
File Edit Wew Todls Help N
_____ - Level 52 20,286 SF 685'-0"
vHeB kgX@Acs #. T Level 51 21,065 SF 692'-2"
Mol 2 [l Level 50 21,721 SF 698'-2"
p— Level 49 22253 SF  703'-1"
B o s Level 48 22663 SF 706'- 10"

B & Column_Sloped Furring (363 Level 47 22,952 SF  709'-6"

&, 3 8 ol Soped Pt Level 46 23,120 SF 711'-0"

(@8 Ge) Level 45 23167 SF 711'-6"

B B Level 44 23,093 SF 710'- 10"

- Py Lovel 43 22965 SF 7097
& an fio) Level 42 22,836 SF  708'-5"
S Level 41 22,708 SF 707'-3"
8 S (re Level 40 22,580 SF 706'- 1"

N Lo T, Level 39 22451 SF 704'-11"
2 a :; géﬁg Level 38 22,323 SF 703'-9"
- B Level 37 22195 SF 702'-7"
& 24z Level 36 22,066 SF 701'-4"
& & _H-5(160) 0 "

B 8 vt ol - Level 35 21,938 SF 700 -2
= a_M-1 (36, " "
B8 Level 34 21,810 SF 699'-0
B8 o339 Level 33 21,681 SF 697 - 10"

B & curar pandlt sk -cando Level 32 21,553 SF 696'- 8"

1.8 e el ki -k Level 31 21,425 SF 695'-6"
8 b (302) Level 30 21,297 SF 694'- 4"

LR - Level 29 21,168 SF 693-2"

1 @@ b1 ci6) Level 28 21,040 SF 691" - 11"

B e, Level 27 24,974 SF 1103'-7"

B8 gassslsngdomr () Level 26 25152 SF 1102'- 11"

é Sysgt::;alngg(SUD;)r( ) Level 25 37,025 SF 1102'- 5"
2 & ¢ porcla (o0 Level 24 35,898 SF 1117'- 10"

& Curtain wal Mulions (258) Level 23 35,866 SF 1119'-5"
o e Level 22 35811 SF  1120'-2"
& radks (3) Level 21 33,369 SF 1137'- 10"
g icratﬁ:tgsalz)@\umns w Level 20 33,325 SF 1136'-2"
Level 19 33279 SF 1134'-5"
Level 18 33233 SF 1132'-9"
Level 17 33,186 SF 1131'-0"
Level 16 33,140 SF 1129'- 3"
Level 15 33,094 SF  1127'-7"
Level 14 33,048 SF 1125'- 10"
Level 13 33001 SF  1124'-2"
Level 12 32,955 SF 1122'-5"

W 3 Level 11 32,909 SF 1120'- 8"

P =18 Level 10 32,863 SF 1119'-0"

e — Level 9 32,816 SF 1117'-3"

| Level 8 32,770 SF 1115 -6"

Level 7 32,724 SF 1113 - 10"
Level 6 32,678 SF 1112'-1"
Level 5 32,631 SF 1110'- 4"
Level 4 32,585 SF 1108'- 8"

Grand total 1,384,608 SF
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Gensler Hotel and Residences at LA Live
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Gensler

Hotel and Residences at LA Live
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Gensler Building Information Modeling

Typical Implementation

Small Scale
Vignettes and Design Studies
Site Massing and Master Planning
Test Fits and Space Planning
Small-Scale Architecture and Workplace CDs
Mission Critical & Retail Rollout
Large-Scale Architecture CDs
Multi-Discipline Coordination Models

Integrated Delivery: Design to Manufacturing

Large Scale



Gensler

Effort/Effect

Potential Savings

THE CONSTRUCTION USERS ROUNDTABLE

“THE OWNERS VOICE TO THE CONSTRUC TION INDUS TRY”

Cost of
design
change

FD

sD DD cCD PR CA QP
Time



Gensler Value of BIM in Planning
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Gensler How does BIM help Airports?

Problem

Program: Engineering conflicts
discovered in design may dilute
performance benefits expected
of the plan

Value: Escalation of project
costs dilutes what can be built in
today’s dollars

Contingency: Change orders
driven by unresolved design
issues or errors further dilute
project budget

Momentum: Delays, conflicts
and escalating costs erode client
confidence and project
momentum

Solution

Yield’ of usable, leasable, or
functional components
confirmed in real-time

Accelerating the
planning/design/construction
process can save 1% or more
per month in project costs

Costly system conflicts in
construction avoided thereby
reducing contingency
requirements

Greater confidence in design
and accelerated delivery lessens
project susceptibility to
reprogramming or cancellation



Conclusion

As Architects
replace 2D
deliverables
with BIMs,
Planners need
to develop
solutions in
BIM to
® contribute to an
1~ iIntegrated
@& design/delivery
process




