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Learning Objectives — Case Studies

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

« Apply your knowledge of shared parameters to streamline design and documentation process.
= Create patterns and panels based on true hexagon with infinite variations of design

« Use material parameters for visual studies

« Understand advantages and shortcomings of different approaches to modeling of complex
structures: from traditional modeling techniques to various scripting and latest Revit tools

« Use adaptive components to help you build and refine your design

» Understand how to build families for rapid design iteration and solar radiation analysis In
Vasari
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Case studies
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Office Locations

23 offices worldwide:

Atlanta, Boston, Charlotte, Chicago,
Dallas, Dubal, Hartford, Houston,
London, Los Angeles, Miami,
Minneapolis, New York, Orlando,
Philadelphia, Research Triangle
Park, San Diego, San Francisco,
Seattle, Shanghai, Toronto,
Vancouver, Washington DC, Sao
Paulo.
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Perkins+Will brings design expertise to six Market Sectors with professionals in five

disciplines
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Market Sectors

AVIATION COMMERCIAL SCIENCE
s + HEALTHCARE HIGHER EDUCATION K —=12 EDUCATION +
TRANSIT CORPS_)RATE TECHNOLOGY
CIVIC
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P+W BIM Implementation

7 Began in 2004

#) Revit Architecture is our

Core BIM Application.

”) Team of Design Applications Professionals supporting

projects internally.
) 850+ Staff trained in-house

#” Over250 projects are completed

or underway

AU Autodesk University © 2012 Autodesk



Smooth Sailing
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Kempinski Sails
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Kempinski Sails

4.5 m WIDE UNIT 4.5 m WIDE UNIT 9 m COLUMN BAY 9 m COLUMN BAY
BALCONY 1.1M DEEP BALCONY 1.8M DEEP BALCONY 2.3M DEEP BALCONY 2.7M DEEP
BUSINESS SUITE LEISURE SUITE 2 BDRM UNIT 3 BDRM UNIT

WIDER BALCONIES/SAIL SPACING
ALLOW FOR INCREASED SEA VIEW

ARCHITECTURAL SAIL ADJUSTED FOR BALCONY DEPTH
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Ke m P i n S ki S ai I S Floor Plan: 58TH LEVEL - &I_Corniche_Sails

2 Each sailis attached at a pivot point. Pivot points are

co-linear.

A Zone 1- 6 each have fixed angle and spacing

A Zone 7- angle and spacing increments on each floor. Lo D@ Gk o
30 Wiew: {30] - &Al_Corniche_Zails : E : |

A Checkerboard effect

# Sail dimensions may change overall and between floors

A Overall floor count may change

1100 E D_'l —:r |_-:'- |._1"|;;| . = . q;. o _..'_:_':-, ,;;, 4

Parameters for ZONES

sails Armray angles-ALL

4  fwoor g [ees0c |07 |2s0c |28 [sse00° f8 0 jse00r 28 e
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Kempinski Sails: Shared Parameters

Shared Parameters
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Kempinski Sails

All parameters are shared

Parameter

Level (default)

Pivot Angle (default) 30.000°

AU Autodesk University © 2012 Autodesk



Sail Array Families

AU Autodesk University

e RN

One parameter rules them all \?

15T LEVEL
ND LEVEL
3RD LEVEL
4TH LEVEL
TH LEVEL
TH LEVEL
TH LEVEL
8TH LEVEL

9TH LEVEL

Two families (long facade and short facade) e
Place on the first level, then paste aligned to other levels

Level integer Is an instance parameter. Easy to assign using
schedule

Everything else Is calculated

© 2012 Autodesk



Ll

Sail Array Families

54 shared parameters used in 34 formulas

Family Types

Mame: MS_UPPER.

T |

Parameter

Constraints
TOEvenSpan

F(Width1lIMNI * sin{Pivot Angle) = (2300 mm - Sail5Stopper), (2300 mm - SailStopper) / sin(Pivot Angle), Width1INI)

'1

Family Types

| MNew...

| Fename..,

| Delete

Parameters

Add...

Modify...

Remowve

Autodesk University

Edit Shared Parameters

Shared parameter file:
P:\MewYork\666008-Al_Corniche\DESIGM\BIP

Parameter group:

Browse...

SailsControls

Parameters:

Farameters

Al
AZ

A3

Ad

AS

Actualshift
ArrayShift
Distanicel
DistanceR.
divider-height
Divider4Length
FirstSpan

Pivot Angle
RailBottomOffsetFromSailBottom
RailDistL
RailDistR
Railzapl
RailGapF.
RailPanelCentral
RailPanelEndL
RailPanelEndr.
RailPanelR.eg
RailPanelsC
RailPanelsEndL
RailPanelsEndR.
RailPanelsL
RailPanelsk
RailSailwidhtl
RailSailWidthR.
RailThickness
RailTopOffsetFromSailBottom
SailHeight
SailShortener
SailStopper
SailVoid
ShiftRight
Span
SpanFirstAdd
spanlnc
spanstart

TAl

TAZ

TA3

TA4

TAS

TAVar
TOEvenSpan
Width1

Width2

Mew...

Mew...

Eename...

Delete

© 2012 Autodesk




Sail Array Families

Controlling pivot angle: shared parameter calculated in SailArray passed to Sall

=ails Array anglesALL

o.oag® : - 14 I =5.00¢

i ellnteqer = TAS, A8, if{l evellntege :
Span + SpanFirstAdd, HalfSpan + SpanFirst2dd) .

|F(condition, true, false)

PivotAngle=IF(Levelinteger > TAG, (Levelinteger - TAG - 1) * Anglelnc + A6,
IF(Levelinteger > TA5, A6,

IF(Levelinteger > TA4, A5,

IF(Levelinteger > TA3, A4,

IF(Levelinteger > TA2, A3,

IF(Levellnteger > TA1, A2, A1))))))

AU Autodesk University © 2012 Autodesk



Sail Array Family

Controlling Sall
arrays number and

" ROUNDDOWN
(DistanceR - FirstSpan - ActualShift — Widthl * cos(Pivot Angle)) / Span

~N

J

locations
4 L
IF(OddLevel,
Span, Span/2)
N Y,
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Sail Array Family

Location and visibility-central sall Graphics | A

|
|
|
|
| Firstspan = 5025 Jirstspan = 5025 Span = 5025

Associate Family Parameter

Family parameter: Visible

Farameter type: Yes /Mo

Existing family parameters of compatible type:
<none =

| ’

/ Koo
L5 £ 1
L

oyt

Railing
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INSERTION
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Sail Array Families

Elevation

- (Width1 + Width2) / 2) —(Width1 - (Width1 + Width2) / 2)*cos(Pivot Angle)

ActualShift = (Widthl

© 2012 Autodesk
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Sail Array Family
Interact with facade

Need minimum access between back of sail and back of balcony.
SailStopper
SailShortener

,— Back of sall

3
F.O. Balcony (slab Edge cover)

AU Autodesk University © 2012 Autodesk



Sail Array Family
Railing Is cooperating with Sall
Examples: Levels 3,5,9,27

AU Autodesk University © 2012 Autodesk



Sail Array Family

Ralling I1s cooperating with
Y1
* Overall length Is calculated

based on DistancelL and
DistanceR

» Gaps are controlled using
parametric arrayed voids.

» Gap width Is calculated
based on sall rotation and
width.

 Sail and gap position and
sall rotation Is calculated
based on Levellnteger

AU Autodesk University

Rail Gap Is coordinated
with Sall position and
rotation

AR R i

Glass Railing

© 2012 Autodesk



Kempinski Sails
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- Parameter management Home Inset Annotate Analyze Structure Massing &Site  Collaborate View Manage Add-Ins  Online  Extensions  Modify
and rapid design
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Kempinski Sails

Home  Insert Annotate Analyze  Structure Massing 8 5ite Collaborate  View  Manage  Add-Ins  Online  Extensions

Huge time saver i |

|E-|:I] Maodel Grou P

Build Model Circulation Opening Datum | Room & Area = | Work Plane

Al_Corniche_Sails.rvt - Project Browser
SAIL-Railings-Design
SailHeight
Sails actual Shift -bylevel
Sails and Railing Panels Schedule - By Le
Sails Array angles-ALL
Sails Array Shift -per family
Sails-EW-lecations and count
Sails-M5-locations and count
- [&% Sheets (all)
= A102 - design schedules
5 Schedule: Sail Panels Schedule
2 Schedule: Sail-"type"count
F Schedule: SAIL-Railings-Design
FH Schedule: SailHeight
= Schedule: Sails Array angles-ALL
EE Schedule: Sails Array Shift -per fa
= A103 - SW Elevation
fid 3D View: Perspective from South
- A-350 - SAIL SCHEDULE & TYPES LEVE
E. Drafting View: Sail-detall
E. Drafting View: sails
] Schedule: Sail Panels Schedule -1
] Schedule: Sails-EW-locations and
5 Schedule: Sails-MS-locations and
=~ A-351 - RAILING SCHEDULE
E. Drafting View: RAILINGS

I:I-_:I!._I""I PALREIRT IR0 WA, RInpnn n =1

E Drafting View: Sail-detail-Railza)

F= Schedule: Railing Panels Scheduls
-2l Families
4

L
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Meditation Space
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Concept

Design Concept - Building + Garden

l/
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Nature contained Building within nature Building within nature and
within building nature within building

1ST FLOOR

PAVED PATH ) A o gl I R
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MAIN ENTRY
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Floor Plan
Chapel 06.17.2010
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Chapel / Meditation Space

EXTERIOR VIEW — LOOKING SOUTH-EAST
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. Revit 2010, early development

Curtain System Curtain Systems

AU Autodesk University © 2012 Autodesk
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Round 3: Design Changes

» 4

ﬂ(hapel source.3dm - Rhinoceros (Commercial) - [Perspective]

File Edit View Curve Surface Sglid Mesh Dimension Transform Tools Analyze Render Help
Point to move from ( Vertical=No )

Point to move to <1.00>

Command:
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Planar

pLY

S
S

3
33

3

Record History

Challenge: circle, ellipse , shifted elli

Solution: Script In Grasshopper, brin
component using Hummingbird and
WhiteFeet tools.

Authors: Mario Guttman and Tim

Annotate  Analyze  Structure  Massing & Site View Manage Add-Ins Online Extensions Modify

\* Utilities A Launch VEO-LUXFull Export Selected Exp
View &8 Doors ~ :

Drawing List »
Marage: | ‘About:: | Conneet : 1 1 | Content_| & DrewingLi d Levels

g Libraries ﬁ Rooms ~ Tool

Model Review Newforma Revit Add-In ~ PW Library PW Tools PW Help WhiteFeet

View Scale

S lu

Detail Level Medium
Parts Visibili Show Origin:
Visibility/Graphics Overrides [ E
Graphic Display Options

Discipline Architectural

Chapel.rvt - Project Browser
5.0, Views (PW)
- *0 Close Out View

Floor Plan: LEVEL 01
Floor Plan: LEVEL 02

* Reflected Ceiling Plans - Levels
Reflected Ceiling Plan: LEVEL 01
Reflected Ceiling Plan: LEVEL 02

m
3D View: 3D View 1
3D View: {3D}

A01-01 - Architectural Site Plans
Floor Plan: SITE PLAN

A11-00s - Building Elevations
Elevation: A-ELV-EXT-EAST

AXONS
3D ALL TEAM 3D VIEW

5] Legends

Schedules/Quantities

DOOR SCHEDULE

FINISH SCHEDULE

INDEX OF DRAWINGS

INDEX OF DRAWINGS - WORKING

WINDOW SCHEDULE

Sheets (By Discipline)

I
Click to select, TAB for alternates, CTRL adds, SHIFT unselects. 3in e D Press & Drag
T S | ) | S | 7 S | —— O | S W e S | Y T ] | P | P T | AP e | i ——

pses...

g to Revit as adaptive
ModelBuilder of

Meador, Perkins+Wil|

© 2012 Autodesk


http://ghhummingbird.wordpress.com/
http://www.grasshopper3d.com/group/hummingbird

Round 3: Another Approach

= T R AR Y Lo L A ) = f* t:" Tvoe & beywerg L ¢ Sgﬂh

Architacture  Rructure  [nsert  Annotate Amibze  Masng fSite Cola

—

cript with Revit Python Shell
apid iterations, one software environment
ore info: CP3837-L - Scripting with <M |

Floor Plan: LEVEL 01
Graphics app = __revit_ .Applicaticn

evitPythonShell in Autodesk® Vasari. Class g

Extermal Upgrader sTransmit Miods] Reg e

import clr

Doplyy Mode

peaker: Iffat Mai, Perkins+Will S SR

Underlay None
: t.Start{)
Onentatio Progect North
i | yoir SFunction Tor
Architactury det Draw€llipsePolints(points, radiusl, radius2, ceater):
Schame Location Background slice = 2 * math.pi / points
- ellipsePointse«(]
xopariies halp for £ in range(polnts):
- angle « slice * 1

qect Broswrer 1 newX = (center.X + radiusl * math.cos{angle))
newY = (center.Y ¢ radius2 * math.sin{angle))
p = XYI(newX, nawY, @)
ellipsePolints.append(p)

Views (PW)

*0 Ocae Ot e

*Floor Plan - Levels
Floor Flasc LEVEL 01 2ret nt = c.FamilyCrepte NeaReterenceFoint(p)
Floor Plan: LEVEL 02 return ellipsePoints

*Reflectad Cailng Plan - Levels

»? Flreatedy t1

def PlacerdpConp(
g Create & new i snce of

instance « AdaptiveComponentInstancey reateAdaptiveConponentInstance{docusent, sysbol)

ponentInstance
Al Architecthural Site Plars
% - Bulding Elevadcns
%+ Building Sectiors
2 Change the height of the fawily
Legends parax = instance.get Parameter(
Schaduled/Quantities parax,Set(h)

Sheets [By Ciscipine) 2 -id ,

* Ge the placement points

placePointIds = []

placePointIds « AdaptiveComponentInstanceUtils. GetInstancePlacementPointElemnentRefIds(instance)

aviles

Groen

§ ZEDDEe s e =5

tLinks

0" I & GMRE D 6
3 8 | Press & Drag 4
s R e e e o 1 | - T | S =
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Shade In the Desert
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Kuwait University

) 2012 WAN AWARDS Education Sector

7 Strong identity for the school, extend

Iearning beyond the classroom

AU Autodesk University

AERIAL VIEW OF TEACHING SCHOOL

The 21st Century School understands that learning extends
beyond class-based instruction and includes a robust program
of direct hands-on engagement. The Kuwait Teaching School
functions as both a K-12 school and a teaching environment
for the University students at the nearby School of Education.
To that end, we have richly programmed the outdoor spaces
both at grade and atop the school’s landscaped roofs for both
students and teachers - laboratories, gardens, observatories
and play spaces for learning that cannot be duplicated in
conventional educational environments.

© 2012 Autodesk



DESIGN A SCHOOL AS
LEARNING LABORATORY

AU Autodesk UniVEFSity © 2012 Autodesk




SITE PLAN + ACTIVATED ROOFSCAPE
PROGRAMMING DIAGRAM

10 APIAR)
11 OBSERVAT
12 ORNIT
13

14 70

15 CHEM
16 ACADEM
17 KITE |

O 00 N O O & W N -

TEACHING SCHOOL MASSING DIAGRAM

31,000 sm Green Roof # 14,300 sm Outdoor Play Aroa
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?”) Modeled in Rhino

#) Interior wall attached to the Roof

form =2 Revit model size swelled to
2GB.

7 Temporary solution: Stop attaching

the walls till the last minute

) Autodesk released a SP
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KU — Faculty Club Hexagonal Pattern
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Infinite variety of visually distinctive types:
* Dimensional parameters

 Visibility parameters

* Material parameters
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A Hexagon

Cctagon

Octagon Rotate

=Utface Repr a

=gl
1
L

Jctagon Rotate

Rhomboid Checkerboard

I:: Rhomboid Checkerboard

Triangle (bent)
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RI3=1.732R W

H=— ~W=x0.57735
V3
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— 0 X B Properties
l’ —“—_-—
/ P S o =k : - § '
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s e
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/f . E Tile patiern gl'lds i_l v LL“U tait lype
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Dimensions N

Horizontal Spa...

3117.0
Vertical spacing : 1800.0

AU Autodesk University
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Outer — hexagon (regular when
Helight=Width/e3

Inner — polygon with 12 sides

Inner “ribs” — each Is controlled by a
reference line and two profiles each

AU Autodesk University
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7 | Family Types

Mame:

Farameter

Farmula

Construction
Canstruction Type

Materials and Finishes
~tonehaterial

Dimensions
W [default)

Identity Data

AU Autodesk University

Farnily Types

Mew, ..

Fename. ..

Paramekers
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Two masses (surfaces) duplicated In
the same place. The same pattern and
panel

Le

3\

Cmim
'\... ‘\‘ \
Cagiiimg i
ain-le
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t .
(PN v

‘ 1 ' : . g
¢ A
:

O T,
e
i 4

W™ % "

\

Different offsets- vertical and
horizontal shift

a

b Bl == aie

= O
.::::::-:EI ;% + ;" =

Modify LW Grids and Intersects surface Representation w0 | In-Place Editor
@ Distance ¥ 3118 Label: <Nones Instance Parameter Activate Dimensions :
- Fized Distance

lectangle
Rectangle -

Fized Distance
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Temporary Hideflsolate

WGrd = 1300

= W EEJ Family Types

Mame:
Family Types
Parameter Value Forrmula Lock *
Mew...
| | Construction 2
Construction Typ = Rename
Materials and Finishes 2 S
StoneMaterial | 05-5T- 3 = —
s .. e —
Dimensions _ A Parameters
videfault) . A8 =27 R7sn@07) L Add...
u (default) :3117.0 =3"R 1N =
ra’E{u:IEfauItjl ................. 5195 .................................... e T
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Analytical Properties 2
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i Family Types

MName:

Family Types

Parameter Formula

Construction

Construction Typ |
Materials and Finishes
StoneMatenal 05-5T- 3

Parameters

Add...

Modify...

Remowve

Mormalized Segment...
. : 0.408095

= t- | QK | | Cancel | |

Point positioning: Normalized segment or curve
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Material Matters
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Materials with cutouts

9, (5

AU Autodesk University
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Materials with cutouts
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Magic Lantern
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Initial Approach. v2012
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Initial Approach. v2012
3 point Adaptive component

with divided surface
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Refinement. v2013
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Solar radiation — Rapid design Iterations
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Pre-bullt parametric families. Rapid design iterations
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Solar radiation patterns
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Aperture : some variations
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Aperture : some variations
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