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Introduction




INTRODUCTION . SPEAKER

ECKART SCHWERDTFEGER s AN ARCHITECT WITH 12 YEARS OF EXPERIENCE IN ALL
PROJECT PHASES AND WORKING ON LARGE-SCALE, HIGH-PROFILE INTERNATIONAL PROJECTS IN
EUROPE, RUSSIA, CHINA AND THE MIDDLE EAST. PRIOR TO HIS TIME AT ZAHA HADID ARCHITECTS
HE WORKED FOR LAVA, COOP HIMMELB(L)AU AND BEHNISCH ARCHITECTS. DURING THIS TIME,

HE PARAMETRICALLY DESIGNED, OPTIMIZED AND IMPLEMENTED SEVERAL REMARKABLE
FACADES. He workep As COMPUTATIONAL DESIGNER, BIM MANAGER
AND PROGRAMMER oF cusTom SOFTWARE AND TOOLS.

CURRENTLY, ECKART IS BIM LEAD AT ZAHA HADID ARCHITECTS AND RESPONSIBLE FOR
MANAGING THE OFFICE'S BIM TEAM. BESIDES LEADING AND IMPLEMENTING SEVERAL LARGE-SCALE
BIM PROJECTS, HE FOCUSES ON DEVELOPING THE zHA GLoBAL BIM WORKFLOWS.
HE DEVELOPS AND WRITES PROPRIETARY SOFTWARE, PLUGINS AND SCRIPTS TO EFFECTIVELY
FACILITATE, OPTIMIZE AND AUTOMATE BIM AND CROSS-APPLICATION TASKS AND TO ENABLE THE
DESIGN TEAM TO CONTRIBUTE TO THE BIM MODELS MORE DIRECTLY AND FLUENTLY.
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INTRODUCTION . GOALS

MORE DIRECT + FLUENT CROSS APPLICATION WORKFLOW FROM DESIGN TO BIM
- BE ABLE TO USE CONTENT CREATED IN 3RD PARTY SOFTWARE
« PREVENT DUPLICATED WORK

AUTOMATE AND PARAMETRISE AS MUCH AS POSSIBLE
« ENABLE + ACCELERATE CREATION OF DESIGN ITERATIONS AND IMPLEMENTATION OF CHANGES

« SAVE TIME SPENT ON REPETITIVE TASKS

CUSTOM ...

» SOFTWARE / PLUGINS
» SCRIPTS / MACROS
» BIM ELEMENTS
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INTRODUCTION . PROCESS

ZAA BIM

FOR RHINO + REVIT

& R

DESIGN BIM +
MODEL DOCUMENTATION
MODEL

Zaha Hadid Architecls Eckart Schwerdtfeger // AU London 2018

TO TRANSFER AN ELEMENT
CROSS-APPLICATION WE NEED

GEOMETRY

OF ELEMENT OR IT'S
UNDERLYING GEOMETRY

INSTRUCTIONS
FOR TRANSFER PROCESS
AND TARGETED SOFTWARE

BUILDING ELEMENT INFORMATION
PARAMETERS, DATA
[OPTIONAL]



INTRODUCTION . PROCESS

ZHA BIM FOR RHINO
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RHINO “BIM"
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TO TRANSFER AN ELEMENT
CROSS-APPLICATION WE NEED

GEOMETRY

OF ELEMENT OR IT'S
UNDERLYING GEOMETRY

INSTRUCTIONS
FOR TRANSFER PROCESS
AND TARGETED SOFTWARE

BUILDING ELEMENT INFORMATION
PARAMETERS, DATA
[OPTIONAL]



INTRODUCTION . PROCESS
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PROJECT 1
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NATIVE ELEMENTS

. E.G. FLOORS, WALLS, COLUMNS, BEAMS,
CURTAIN WALLS, DOORS, FURNITURE, ETC.

. PRESET CONSTRAINTS AND
RESTRICTIONS FOR EVERY CATEGORY

. PRESET PARAMETERS
. CUSTOM PARAMETERS CAN BE ADDED

CREATION

. MANUAL DRAWING [SIMILAR TO CAD]
. MANUAL PICKING OF EXISTING CAD LINES

. AUTOMATED CUSTOM WORKFLOW
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SHADING

NATIVE ELEMENTS . SOURCE ~
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NATIVE ELEMENTS . GRASSHOPPER
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GH 3D GEOMETRY
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GH OUTPUT FOR REVIT
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GH OUTPUT FOR REVIT
1 BUILDING / T FLOOR
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NATIVE ELEMENTS . GRASSHOPPER



File Edit View Curve Surface Solid Mesh | Dimension | Transform Tools Analyze Render Panels Paneling Tools T-Splines VisualARQ Help

Command: _SaveAs
File successfully written as

Hm{
| Viewport Layout i Tools ' Solid Tools ' Mesh Tools ' Render Tools ' Drafting i ! VisualARQ Tools |

Q3 PO PEADENacend SBIE0R O L HPEE> ==L %

>‘)@=<~5‘F<VVO®U“§®UHH
DEHS S IBFDRBOVARZ ¥

S

HA BIM
OFF PROJECT:
PARAMETER SET: Bdended
‘Rhinoceros 10ceros. A/V X F
© Layers BIM Parameters
. DRXAavdTYRFrQ
A ‘-_‘tr \
= REVIT
01_LEVEL
oo S o ne
03_FLOOR
06_WALLS
06_WALLS_CURTAIN
08_DOORS_CURTAIN
10_FURNITURE
13_TEXTNOTES
12_ROOMS
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NATIVE ELEMENTS . REVIT 3D

NATIVE REVIT ELEMENTS
+ PROPER HOSTING
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NATIVE ELEMENTS . REVIT
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NATIVE ELEMENTS
i FREEFORM ELEMENTS
o ASSEMBLED BIM MODEL
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Freeform Elements




rREEFORM ELEMENTS
. E.G. SCULPTED ROOF, FACADE / BALCONY

CLADDING, BALUSTRADES, ETC.

. FREEFORM GEOMETRY NOT SUPPORTED
BY PRESET BUILDING ELEMENTS

. NOT ALL FEATURES ACCESSIBLE BY REVIT
USER INTERFACE

CREATION

. MANUAL IMPORT
[TEDIOUS PROCESS, SLOW, LIMITATIONS]

. AUTOMATED CUSTOM WORKFLOW
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_File Edit View Curve Surface Solid Mesh VIAf" '_I Transf Tools  Analy Render Panels Paneling Tools T-Splines VisualARQ Help

Command: SelAll -
742 surfaces added to selection.

1

[\

‘Command:
| Standard ' Display ' SetView | Select ' ! Visibility ' Transform ' Curve Tools ' Surface Tools ' Solid Tools ' Mesh Tools ' Render Tools ' Drafing ' NewinV5 ' VisualARQ Tools |
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PROJECT 1. 8IM MODEL
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Freeform Elements

In Rev!




rREcFORM eLEMENTS . FORMS

MUSHROOM COLUMN CLADDING
360° DEGREES
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rREcFORM ELEMENTS . FORMS

MUSHROOM COLUMN CLADDING
360° DEGREES

Y
i
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rREcFORM eLEMENTS . FORMS

MUSHROOM COLUMN CLADDING
180° DEGREES
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FREEFORM ELEMENTS . FORMS T
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rREcFORM eLEMENTS . FORMS

MUSHROOM COLUMN CLADDING
90° DEGREES
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rREeFORM ELEMENTS . FORMS

MUSHROOM COLUMN CLADDING
90° DEGREES
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RadiuslTop 3000.0
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Thickness 2000 2 g
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rREcFORM eLEMENTS . ADAPTIVE

FACADE CLADDING

CURVE
+ PARAMETER BASED PROFILE

Iy

el

WIDTH ’
WIDTHTOP _, WIDTH RECES;_]’ )
S | - O
RADIUS TOP l\ =
T
Jo
RADIUSEDGE | /| o[ &
RADIUS RECESS ;ﬁ i
= RADIUSEDGE)/| |
S
T -
2 f
|]_: 11' |
2 i CURVE
- ' USED AS SWEEP RAIL m
a | BARILS BOT L E.G. GENERATED FROM FACADE
| ) MULLION PLACEMENT POINTS Swept
WIDTH BOT VIA DYNAMO Blend

. . |
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i1, Reference a‘f [A o o %’ | o 0

Modify| & Bp | Set Viewer | Paste Join + Bo - | B Load into Load inte
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rREcFORM eLEMENTS . ADAPTIVE

FACADE CLADDING

CURVE REGULAR
+ PARAMETER BASED PROFILE
+ PROFILE INSTANCES D
TYPE R H W HIGH
WIDTH 2000 2000 6300
WIDTH TOP 1000 1000 3150
WIDTH BOT 500 500 1700

WIDTH RECESS 120 475 475

HEIGHT 2500 7000 2500

HEIGHT TOP 375 1000 375

HEIGHTBOT 1500 3250 1500 WIDE

RADIUS TOP 250 250 2000 '

RADIUS BOT 250 250 1600 ]

s toce e oo A PROFILE FAMILY INSTANCES E \

RADIUS RECESS 450 1150 200 PLACED ON CURVE k )
E.G. 3 DIFFERENT TYPES WITH Swept
VARYING PARAMETER VALUES Blend
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n Type a keyword or

--‘« = B ! IL Model = a ,f = P4 (] PR P cix oio ‘k;‘ — 4 o
: . Reference / f' g 5—:\’% : "‘ il ™ OEJ ok = Qj — &ﬂ Cl? I_J iy g]
m ; hd | Set [GR Viewer  Paste by &3 Join - & - ‘,‘g* */}* Load into Load into ‘
il I Plane VYo DM o [5°Y - By + %G 3 H H X " | Project Project and Close
Select ~ Propertles Draw 1 Work Plane Clipboard } Geometry Modify Measure ?amilyiﬁto?
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Dynamo

Visual Scripting
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DYNAMO VISUAL S|
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DYNAMO . TREE COLUMNS

PROCESS

. ANALYSE LIVE BUILDING MODEL - MAIN BEAMS, FLOORS

. COLLECT + SORT METADATA - ORIGIN XYZ, HEIGHT, ANGLES
. STORE METADATA - CSV SPREADSHEET FILE

. GENERATE STRUCTURE - AUTOMATED DYNAMO PROCESS

7]

HEIGHT

ELEVATION

Ve ¥ o
4 <

ORIGIN Z
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TRUE NORTH

74

ANGLE E .

ANGLE A

ANGLE C

PLAN VIEW



DYNAMO . TReEe COLUMN STRUCTURE

(1] DEFINE PARAMETERS
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L

Modify

Select =

Materials Object Snaps
Styles

B0

5 E 2 @ I o

Project Project Shared Global Transfer Purge Project
Information Parameters Parameters Parameters Project Standards Unused Units

&E'jv.
=]

Settings

| Manage |

Structural |
Settings

MEP
Settings

% @ Location

L_‘, Coordinates ~

Panel Schedule ~ Additional

Templates

Settings i @ Position ~
Project Location

Design

Options  Main Model

Design Options

Manage Images

- Eﬁ' Decal Types

[ Select by ID

@

Manage Phases | Macro  Macro
Links G Starting View % Edit Manager Security
Manage Project Phasing | Selection Inquiry Macros Visual Programming

=% *

SB_TreeColumnStructureCRYPT.dyn*
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DYNAMO . TREe COLUMN CLADDING

PROCESS

. ANALYSE LIVE BUILDING MODEL - MAIN BEAMS, FLOORS
. COLLECT + SORT METADATA - ORIGIN XYZ, HEIGHT, ANGLES
. STORE METADATA - CSV SPREADSHEET FILE
. GENERATE STRUCTURE - AUTOMATED DYNAMO PROCESS
. GENERATE FREEFORM CLADDING
AUTOMATED DYNAMO + T SPLINES PROCESS

AXIS LINES DIMENSIONS + DESIGN INTENT
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DYNAMO . TRee COLUMN CLADDING

PROCESS

. ANALYSE LIVE BUILDING MODEL

. COLLECT + SORT METADATA

. STORE METADATA

. GENERATE STRUCTURE

. GENERATE FREEFORM CLADDING
AUTOMATED DYNAMO + T SPLINES PROCESS

e T '
I

IIHILE CONTROL MESH OUT
AXIS LINES DIMENSIONS + DESIGN INTENT W oF LINES [DYNAMO]

Zaha Hadid Architecls Eckart Schwerdtfeger // AU London 2018



DYNAMO . TReEe COLUMN CLADDING

RESULT
. FREEFORM CLADDING

/‘.. .
/) TSplines
<+ = - = - - <+ - - = - -

BAKE REVIT FAMILY GENERATE

ATTACH METADATA SMOOQOTH SHAPE
R b
TREE COLUMN JJF CONTROL MESH OUT
FAMILY [REVIT] OF LINES [DYNAMO]
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DYNAMO . TREe COLUMN CLADDING

BATCH PROCESS

. TREE COLUMNS WITH 2-6 BRANCHES
AND VARYING ANGLES

CONTROL
MESH

ANGLES

DYNAMO PREVIEW
[REVIT 3D VIEW]
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DYNAMO . CUSTOM NODES

UTILITY PLUGIN Repeater
£
REPEATER NODE H-..H.
»| INACTIVE
CUSTOM USER MODE
INTERFACE NODE
RUN A DYNAMO SCRIPT FILE WITH SPREADSHEET Repeater MODE
REPEATEDLY AND WITH I . ACTIVE
VARYING INPUT VALUES Browse... > File TreeColumns.csv
THAT ARE RECEIVED -
i 1 121.12
FROM A SPREADSHEET \TreeColumns.csv OriginX
FILE NAME + VALUE OF INPUT OriginY 414.22 SPREADSHEET COLUMNS
Height . OriginZ 231.23
&
—{ Height | 10fseada | 3023.00 VALUES FROM
SPREADSHEET
Nl AnsleB AngleA 12.20
{AngleB | as6coba7 | 3220 ID OF CONNECTED
INPUT NODE
AngleD AngleC 44.00 Bl bES
4 AngleD | 039a9788 67.00
AngleE 120.22 CONTROLS
ENABLE PREVIOUS ROW
AngleF 200.21 FIRST ROW NUMBER
CURRENT ROW NUMBER
AngleG 2801 LAST ROW NUMBER
INPUTS ARE USED ENABLE NEXT ROW
FOR DYNAMO SCRIPT REPEET
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O
TreeColumnRepeater.dyn*
10 | =8
N 2
= +
| CATreeColumns | >F — : === == == #
\TreeColumns.csv =, = = g : - §
= : Repeater , ; —
0.000 > Number e y

<« | [ ]

0.000 | >

Number

0.000 > Number
0.000 >

Number i ,." B
0.000 | > Number
Number 0.000 > : ,
0.000 > Number ' g
Number | [0.000 > ‘
0.000 > Number I‘
Number 0.000 > 'l

0.000 >
N

Q

.?
—

——

item0 + - | list R
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DYNAMO . TReEe COLUMN CLADDING

BATCH PROCESS

. TREE COLUMNS WITH 2-6 BRANCHES
AND VARYING ANGLES

S RESULTING FAMILIES
X2 [REVIT 3D VIEW]
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[4] BIM 3D MODEL
WITH METADATA &
SCHEDULES



DYNAMO . SKYLIGHT

[1] BASE GEOMETRY
FROM RHINO

R

DETAILED
= 3D MODEL
B SIIRIIIITITIIIIR2L
L
R
v Uty D
i -
NS OUTLINE OF
ATRIUM VOID
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[4] BIM 3D MODEL

WITH METADATA &
SCHEDULES

<=

AIMS

. EXCHANGE GEOMETRY
USING CLOUD SERVER

. VISUAL SCRIPTING
INSIDE REVIT (DYNAMO)

STRUCTURALLY SOUND
DESIGN VIA PHYSICS SOLVER

. DETAILED MODEL
PRODUCED BY DYNAMO + REVIT



[1] BASE GEOMETRY
FROM RHINO

[2] GEOMETRY
TRANSFER VIA
CLOUD SERVICE

o

&) 2466_Sberbank x

(& | @ Secure | https://flux.io/apps/inspector/alwWEMMgD49621ZWB

i Apps 1% *Tasks AWD AU ACAD Blsoft Cloud LOD DATA cc BEP Revit.Macros RFV g8 Online Reverse Videc »
0 2466_Sberbank v +Q ADDS v Support Qv
Start typing X |v : . 2 !
< Q Py 4 MainSkylight_Outline Raw X MainSkylight_Outline 3D v m 0, X
- 1~ a
KEYS (113) A 2= {
3x “curves": [
4~ {
) i 5~ "end": [
MainSkylight_Outline E g 6 52869.7947939979,
5 hrago 7 122930.674953525,
8 50299.9999999999
9 1,
10 "id": "3b5de@87-a432-4a80-9895-9bd5ef74c563",
4 temp(2) E 4 v 11 "primitive”: "line",
5hrago 12~ "start": [
13 6@435.9460663736,
14 108638.719329177,
. 15 50299.9999999999
) e IR I
ecembe: 17 ~ "units”: {
18 "end": "millimeters”,
19 "start”: "millimeters"
4, | escalatorcladding 3 A 20 b
December g; Z'
23~ "end": [
24 54951.2154252857,
R | temp (1) £ o 25 129689.356411415,
December = 26 50299.9999999999
27 1,
28 "id": "e8edbcce-82f9-4133-b628-0390a3c64bfd",
o 29~ "middle”: [
& Ceiling_L2 £ 3 30 52510.7250014285,
December = 31 126741.895503979,
32 50299.9999999939

uilding Data
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DYNAMO . SKYLIGHT

[1] BASE GEOMETRY ole [2] GEOMETRY
\ FROM RHINO * TRANSFER VIA
{“ e CLOUD SERVICE
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[3] VISUAL SCRIPTING
PHYSICS SOLVER

GAUDI

SIMULATED FORM [DYNASHAPE]

g
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DYNAMO . SKYLIGAT

—————*

WITH METADATA &

[4] BIM 3D MODEL
SCHEDULES

R

[3] VISUAL SCRIPTING
PHYSICS SOLVER

[2] GEOMETRY
TRANSFER VIA
CLOUD SERVICE

>
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Lo
= Z
T
Ll
o x
53
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CLADDING
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DYNAMO . CUSTOM NODES P
e B _ . nP

PLUGIN

CLOUD PLUGIN

FOR CROSS-APPLICATION TRANSFER
OF BASE GEOMETRY AND METADATA PLUGIN CLOUD SERVER

Flux Project Receive from Flux

Filter | Enter project name... ~| + | Keys Keys |PleaselogintoFlux ~| + | Value >

Mode Empty List

Filter

© Once

© Constantly
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DYNAMO . CUSTOM NODES P
% B _ . xP

CLOUD PLUGIN
FOR CROSS-APPLICATION TRANSFER

OF BASE GEOMETRY AND METADATA PLUGIN CLOUD SERVER PLUGIN
Flux Project Receive from Flux
Filter | Enter project name... ~| + | Keys Keys |Pleaseloginto Flux - | + | value = >
Mode Empty List

Filter

© Once » REPLACEMENT DYNAMO PACKAGE FOR FLUX

@ Constantly
AlM

. RESEARCH, DEVELOP AND INNOVATE
. EFFICIENT, INTELLIGENT AND ADAPTABLE NODES
. BETTER USER INTERACTION AND USER FRIENDLINESS
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DYNAMO . CUSTOM NODES

CLOUD PLUGIN & Account + -9
ossvscoonrsascron Wevanspoamersesnes |- WA scoonr |
ACCOUNT NODE pe| PROJECTS .
CUSTOM USER ACCOUNT STREAMS
INTERFACE NODE SELECTION
MODE
SELECT AN EXISTING
ACCOUNT OR LOGIN /
REGISTER ONE MODE i v X
ACCOUNT W ccianioprameriseanet ||
: s CONTROL BUTTONS TO
LOGIN + REGISTRATION g T
' NODE FUNCTIONALITY
LOGIN Existing User £G
Server URL ADD / DELETE ACCOUNT
ALL NECESSARY Ee SUBMIT / CANCEL / RELOAD
FUNCTIONALITY EMBEDDED
INSIDE NODE Password
NODE LAYOUT ADAPTS Confirm
s TR NODE CONTROLS ADAPT
TO USER INTERACTION FOR
GUIDANCE

CUSTOM COLOR SCHEME
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O Accqunt =10 Account .
Test@parametrised.net ' A 2 > ;
Projects
> >
Streams
> >

Zaha Hadid Architects Eckart Schwerdtfeger // AU London 2018



DYNAMO . CUSTOM NODES

CLOUD PLUGIN

Stream & O

osvsmomsazoron —ilo e ureres S sTon
STREAM NODE 2:10:36 Receiver done i LAYERS
-
CUSTOM USER MANUAL GEOMETRY -
INTERFACE NODE DICTIONARIES
UPDATE
SELECT A DATA STREAM MODE
LINKED TO THE ACCOUNT
AND RECEIVE ITS
GEOMETRY + METADATA MODE o R
AUTOMATIC ADAPTIVE WINDOWS-LIKE
OVATIC Sl ommeren S oo
2:10:36 Receiver done ACCESS ADDITIONAL
NODE FUNCTIONALITY
EG.
CLICK ICON TO CHANGE MODE LOAD GEOMETRY / RELOAD

CUSTOM COLOR SCHEME

Stream \‘ O

g B1p2dwvaz // Nurbs Test ' S

2:10:36 Receiver done

LIVE MESSAGES FROM

FUNCTION CALL 25
S ANIMATION TRIGGERED
ON SERVER PING
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Simple.dyn*

@0 T8
_)
& Account Geometry MetaData n
+
Ly
S Strﬁgm “O ‘j Stream: Undefined Empty List Empty List o
S—

17:36:34 No Streams available

Empty List
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DYNAMO . CUSTOM NODES

& Stream a NODE COLOR GREYED OUT
CLOUD PLUGIN $ O E.G. INPUT MISSING
Ss S
STREAM NODE Ls
INACTIVE
CUSTOM USER MODE Gs
INTERFACE NODE Ds
BASE COLOR ACTIVE WHEN
BASE COLOR CAN BE NODE RUNS NORMALLY
RESPONSIVE CUSTOMISED BY USER
COLOR IS SAVED IN - —
VISUALISE NODE s At B EARD IQhgJoyQ // Geometry A B E
STATUS AND EVENTS RESTORED ON LOAD 23:30:20 Receiver done
USER CUSTOMISATION
ACTIVE
MODE A
I
I
S G - Y — — — — — — -
rJQh8JoyQ // Geometry A
MODE 23:30:39 Receiver done
ELEVATED NODE COLOR FLASHES +
FADES BACK TO NORMAL
E.G. TO SHOW EVENT
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Rainbow.dyn*

AT | ===

& Account

Test@parametrised.net '

Ls

Gs
Ds
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Adaptive Elements
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ADAPTIVE ELEMENTS . PROCESS

BASIC DESIGN JASSHOPPER ‘ IMPORT R
RATIONALISED POINTS + BIM
GEOMETRY PANELISATION META DATA FAMILIES
ZHA BIM

—

H

GLOBAL (&'™=
PARAMETERS
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BIM
MODEL OUTPUT
3D MODEL
DRAWINGS

&

SCHEDULES



ADAPTIVE ELEMENTS . PROCESS
Y= GRASSHC £ MPORT R ;21 DETAILED DESIGN
" GEOMETRY PANELISATION META DATA FAMILIES MODEL OuUTPUT
ZHABIN 3D MODEL
I @
E DRAWINGS

&

SCHEDULES

GLOBAL (&'
PARAMETERS

CHANGES BASIC DESIGN
GEOMETRY / PANELISATION
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ADAPTIVE ELEMENTS . PROCESS

BASIC DESIGN / IMPORT R _ I DETAILED DESIGN
RATIONALISED POINTS + BIM BIM
GEOMETRY PANELISATION META DATA FAMILIES MODEL OUTPUT
ZHA BIM
. 3D MODEL
.‘:t?“\‘?\t S0\H
e —— o)
E DRAWINGS
\3202302 ﬁ SCHEDULES
GLOBAL f&'M™
....... PARAMETERS &% %
DETAILED DESIGN
LEVEL OF DETAIL / PROFILES
MINIMIZE EFFORT OF CHANGES DIMENSIONS / OFFSET
FEEDBACK LOOP AS SHORT AS POSSIBLE THICKNESS / MATERIAL

CHANGES BASIC DESIGN
GEOMETRY / PANELISATION

Zaha Hadid Architecis Eckart Schwerdtfeger // AU London 2018



ADAPTIVE ELEMENTS

INPUT FOR REVIT

SOLIDS
FOR MASS FAMILIES

FREEFORM / DOUBLE
CURVED GEOMETRY

POINTCLOUD
FOR ADAPTIVE FAMILIES

RATIONAL / RULE -
BASED GEOMETRY

THE POINTS FOR T BUILDING
ELEMENT ARE PACKAGED IN
1 POLYLINE

CONTROL POINTS OF POLYLINE =
PLACEMENT POINTS FOR ADAPTIVE FAMILY

DIRECTION OF POLYLINE =
POINT ORDER FOR ADAPTIVE FAMILY

1e 6
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ADAPTIVE ELEMENTS . PANELS

BASIC PANEL TYPES

2 POINTS = LINE
3 POINTS = ARC

\
EDGE LOCATION EDGE LOCATION EDGE LOCATION CUSTOM

RESTRICTED RESTRICTED RESTRICTED GEOMETRY
| \ SKEWED SINGLE
- FLAT TWISTED CYLINDRICAL  CYLINDRICAL CONICAL CURVED

1
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ADAPTIVE ELEMENTS . PANELS

2735
ADAPTIVE FAMILY [2 [3] (4] [5]

CREATE FRAME OUT PLACE EDGE BLEND BOTH ADD PARAMETRIC 3

OF LINES [2 POINTS] PROFILES USING EDGE PROFILES REPORTING
(1] AND ARCS [3 POINTS] NESTED FAMILY INTO SOLID PARAMETERS
SET UP ADAPTIVE THAT ALLOWS FOR THAT DEALS WITH OBJECT FOR SCHEDULING
POINTS AND PANEL EDGE PANEL OFFSET AND IF REQUIRED
PLACEMENT ORDER  OFFSETS THICKNESS

- [ R SurfaceArea = 17.55
RadiUSZ = 3528
5
> @
Y

1@

Thickness

Offset

Zaha Hadid Archirecls Eckart Schwerdtfeger // AU London 2018



ADAPTIVE ELEMENTS ~

I'S Eckart Schwerdtfeger // AU London 2018




ADAPTIVE ELEMENTS . COLUMNS

ADAPTIVE FAMILY

(1]
SET UP ADAPTIVE
POINTS AND ORDER

Zaha Hadid Architecis Eckart Schwerdtfeger // AU London 2018

[2]

CREATE MULLION
AXIS OUT OF

LINES [2 POINTS] AND
ARCS [3 POINTS]

1

(3]
PLACE MULLION
PROFILES USING

NESTED FAMILY THAT
DEALS WITH OFFSET

AND DIMENSIONS

12

[4]

USE MULLION AXIS
AND PROFILES

TO CREATE SOLID
OBJECT [SWEPT
BLEND]

/

Length1 = 6000

/

[

S
=5
<
=1
Gy

(8]

ADD PARAMETRIC
REPORTING
PARAMETERS
FOR SCHEDULING
IF REQUIRED

th5 = 3534



ADAPTIVE

=

=

SCHEDULING OF PARAMETERS

GEOMETRY
NAME ANGLE1 ANGLE2 WIDTH  DEPTH MAX
FColumn0001 115,00 75.00° 350 mm 900 mm
FColumn0002 115,00 75.00° 350 mm 900 mm
FColumn0003 115,00 75,00° 350 mm 900 mm
FColumn0004 115,00 75,00° 350 mm 900 mm
FColumn0005 115,00° 75.00° 350 mm 900 mm
FColumn0006 115,00° 75.00° 350 mm 900 mm
FColumn0007 115,00 75,00° 350 mm 900 mm
FColumn0008 115,00° 75,00 350 mm 900 mm
FColumn0008 115,00 75.00° 350 mm 900 mm
FColumn0010 115,00 75,00° 350 mm 900 mm
FColumn0011 115,00° 75,00 350 mm 900 mm
FColumn0012 115,00 75.00° 350 mm 900 mm
FColumn0013 115,00° 75,00 350 mm 900 mm
FColumn0014 115,00 75.00° 350 mm 900 mm
FColumn0015 115,00 75,00 350 mm 900 mm
FColumn0016 115,00 75.00° 350 mm 900 mm
FColumn0017 115,00 75.00° 350 mm 900 mm
FColumn0018 115,00 75,00° 350 mm 900 mm
FColumn0019 115,00° 75,00° 350 mm 900 mm
FColumn0020 115,00 75.00° 350 mm 900 mm
FColumn0021 115,00° 75,00 350 mm 500 mm
FColumn0022 115,00° 75,00 350 mm 900 mm
FColumn0023 115,00 76.00° 350 mm 900 mm
FColumn0024 115,00 75.00° 350 mm 900 mm
FColumn0025 115,00° 75,00 350 mm 900 mm
FColumn0026 115,00° 75,00 350 mm 900 mm
FColumn0027 115,00° 75,00 350 mm 900 mm
FColumn0028 115,00 75.00° 350 mm 900 mm
FColumn0029 115,00° 75,00° 350 mm 900 mm
FColumn0030 115,00° 75.00° 350 mm 900 mm
FColumn0031 115,00 75.00° 350 mm 900 mm
FColumn0032 115,00° 75,00 350 mm 900 mm
FColumn0033 115,00° 75.00° 350 mm 900 mm
FColumn0034 115,00° 75,00° 350 mm 900 mm
FColumn0035 115,00° 75.00° 350 mm 900 mm
FColumn0036 115.00° 75.00° 350 mm 900 mm
FColumn0037 115,00° 75,00° 350 mm 900 mm
FColumn0038 115,00° 75,00° 350 mm 900 mm
FColumn0039 115,00° 75.00° 350 mm 900 mm
FColumn0040 115,00° 75.00° 350 mm 900 mm
FColumn0041 115,00° 75,00 350 mm 900 mm
FColumn0042 115,00° 75,00 350 mm 900 mm
FColumn0043 115,00° 75.00° 350 mm 900 mm
GEOMETRY
NAME ANGLE1 ANGLE2
FColumn0001 115,00° 75,00°
FColumn0002 115,00° 75,00°
FColumn0003 115,00° 75,00°
FColumn0004 115,00° 75,00°
FColumn0005 115,00° 75,00°
FColumn0006 115,00° 75,00°
FColumn0007 115,00° 75,00°
FColumn0008 115,00° 75,00°
FColumn0009 115,00° 75,00°

Zaha Hadid Architecis

PROFILE
DEPTH#5 DEPTH#6
900 mm 802 mm
900mm 803 mm
900 mm 805 mm
900 mm 798 mm
900mm 798 mm
900mm 798 mm
900 mm 798 mm
900 mm 798 mm
900 mm 798 mm
S00mm 798 mm
800 mm 799 mm
900 mm 799 mm
900mm  801mm
900mm 799 mm
900mm 798 mm
900 mm 798 mm
S00 mm 798 mm
s00mm 798 mm
900 mm 798 mm
900 mm 798 mm
s00mm 798 mm
800 mm 798 mm
900 mm 798 mm
900 mm 798 mm
S00mm 798 mm
$00 mm 798 mm
900 mm 798 mm
900 mm 798 mm
900 mm 801 mm
900mm 798 mm
900 mm 800 mm
900mm 798 mm
900mm 798 mm
900 mm 799 mm
900 mm 798 mm
900 mm 798 mm
900 mm 799 mm
900 mm 798 mm
900 mm 798 mm
900mm 799 mm
900 mm 798 mm
900 mm 798 mm
900 mm 798 mm
WIDTH
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm

DEPTH#8

751 mm
750 mm
749 mm
752 mm
752 mm
752mm
752mm
752 mm
752 mm
752mm
752mm
752mm
751 mm
752 mm
752mm
752 mm
752mm
752mm
752 mm
752 mm
752 mm
752mm
752 mm
752 mm
752mm
752 mm
752 mm
752mm
751 mm
752 mm
751 mm
752mm
752 mm
752 mm
752 mm
752 mm
752 mm
752 mm
752 mm
752 mm
752mm
752 mm
752mm

ENTS . COLUMNS

FACADE CLADDING - COLUMNS

DEPTH #9

350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm

900 mm
900 mm
900 mm
900 mm
900 mm
900 mm
900 mm
900 mm
900 mm

DEPTH MIN

350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm

900 mm
900 mm
900 mm
900 mm
900 mm
900 mm
900 mm
900 mm
900 mm

LENGTH1 LENGTH2 LENGTH3

8.580 mm
9.705 mm
10.920 mm
5.805mm
5.805 mm
5.805 mm
5.820 mm
5.850 mm
5910mm
6.060 mm
6.375mm
7.110mm
8.535mm
6.930 mm
6.315mm
6.060 mm
5.940 mm
5.800 mm
5.800 mm
5.800 mm
5.800 mm
5.800 mm
5.800 mm
5.800 mm
5.800 mm
5.800 mm
5.800 mm
5.800 mm
8.565 mm
5.800 mm
7.635mm
5.800 mm
5.800 mm
7.020 mm
5.800 mm
5.800 mm
6.630 mm
5.800 mm
5.800 mm
6.375mm
6.210mm
5.800 mm
5.800 mm

2736 mm
2.736 mm
2,736 mm
2736 mm
2,736 mm
2736 mm
2.736 mm
2,736 mm
2736 mm
2736 mm
2736 mm
2736 mm
2.736mm
2736 mm
2736 mm
2.736 mm
2736 mm
2736 mm
2736 mm
2736 mm
2736 mm
2736 mm
2736 mm
2,736 mm
2.736 mm
2736 mm
2736 mm
2.736 mm
2.736 mm
2.736 mm
2.736 mm
2736 mm
2.736 mm
2.736 mm
2736 mm
2736 mm
2.736 mm
2736 mm
2736 mm
2735 mm
2735 mm
2,736 mm
2736 mm

PROFILE
DEPTH MAX DEPTH#5 DEPTH #6

802 mm
803 mm
805 mm
798 mm
798 mm
798 mm
798 mm
798 mm
798 mm

Eckart Schwerdtfeger // AU London 2018

1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.361 mm
1.381 mm
1.361 mm

DEPTH#8 DEPTH#9 DEPTH MIN

LENGTH 4

4741 mm
4.450 mm
4.136 mm
5.459 mm
5459 mm
5,459 mm
5.455 mm
5.447 mm
5432mm
5.393 mm
5312mm
5.121 mm
4.753 mm
5.168 mm
5.327 mm
5.393mm
5.424 mm
5,465 mm
5.465 mm
5.465mm
5.465 mm
5.465 mm
5.465mm
5.465 mm
5.465mm
5.465 mm
5.465 mm
5.465mm
4.745 mm
5.465 mm
4.986 mm
5.465 mm
5.465mm
5.145mm
5.465 mm
5.465mm
5,246 mm
5.465 mm
5.465mm
5312mm
5.354 mm
5.465 mm
5.465mm

751 mm
750 mm
749 mm
752 mm
752 mm
752 mm
752 mm
752 mm
752 mm

LENGTH S

2443 mm
2443 mm
2443 mm
2443 mm
2443 mm
2443 mm
2.443mm
2443 mm
2443 mm
2.443mm
2443 mm
2443 mm
2443 mm
2443 mm
2443 mm
2443 mm
2443 mm
2443mm
2443 mm
2443mm
2443 mm
2443 mm
2443 mm
2443 mm
2443 mm
2443 mm
2443 mm
2443 mm
2443 mm
2.443mm
2443 mm
2.443mm
2443 mm
2443 mm
2443 mm
2443 mm
2.443 mm
2443 mm
2443 mm
2443 mm
2443 mm
2.443 mm
2443 mm

LENGTH &

19.291 mm
18.399 mm
17.436 mm
21.490 mm
21.490 mm
21.490 mm
21.478 mm
21454 mm
21.407 mm
21.288 mm
21.038 mm
20456 mm
19.326 mm
20.598 mm
21.086 mm
21.288 mm
21.383mm
21.490 mm
21490 mm
21.490 mm
21.490 mm
21.490 mm
21.490 mm
21.490 mm
21.490 mm
21.490 mm
21.490 mm
21.490 mm
19.303 mm
21.490 mm
20.040 mm
21.490 mm
21.490 mm
20.527 mm
21.490 mm
21.450 mm
20.836 mm
21.490 mm
21.490 mm
21.038 mm
21.169 mm
21.490 mm
21.490 mm

350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm

BEAMS
LENGTH7

1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm
1.963 mm

350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm
350 mm

LENGTH8 LENGTH TOTAL RADIUS 1

999 mm 42,115 mm
999 mm 42.057 mm
999 mm 41,995 mm
999 mm 42257 mm
999 mm 42.257 mm
999 mm 42.257 mm
999 mm 42.256 mm
999 mm 42.255 mm
999 mm 42252 mm
999 mm 42.244 mm
999 mm 42228 mm
999 mm 42,190 mm
999 mm 42.117 mm
999 mm 42,199 mm
999 mm 42231 mm
999 mm 42244 mm
999 mm 42.250 mm
999 mm 42.257 mm
999 mm 42257 mm
999 mm 42257 mm
999 mm 42.257 mm
999 mm 42257 mm
999 mm 42.257 mm
999 mm 42257 mm
993 mm 42.257 mm
999 mm 42.257 mm
999 mm 42257 mm
999 mm 42.257 mm
999 mm 42.115mm
999 mm 42.257 mm
999 mm 42.163 mm
999 mm 42.257 mm
999 mm 42.257 mm
999 mm 42,195 mm
999 mm 42257 mm
999 mm 42.257 mm
999 mm 42215 mm
999 mm 42257 mm
999 mm 42.257 mm
999 mm 42228 mm
999 mm 42236 mm
999 mm 42257 mm
999 mm 42257 mm
LENGTH 1

8.580 mm
9.705 mm
10.920 mm
5.805 mm
5.805 mm
5.805 mm
5.820 mm
5.850 mm
5.910 mm

1.200 mm
1.200 mm
1.200 mm
1.200mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm
1.200 mm

RADIUS2 RADIUS 3

3.500mm  1.500 mm
3.500mm  1.500 mm
3.500mm  1.500 mm
3.500mm  1.500 mm
3500mm  1.500 mm
3500mm  1.500 mm
3.500mm  1.500 mm
3500mm  1.500 mm
3500 mm  1.500 mm
3.500mm  1.500 mm
3.500mm  1.500 mm
3500 mm  1.500 mm
3.500mm  1.500 mm
3500 mm  1.500 mm
3.500mm  1.500 mm
3.500mm  1.500 mm
3500 mm  1.500 mm
3.500mm  1.500 mm
3500 mm 1500 mm
3.500mm  1.500 mm
3500 mm  1.500 mm
3500 mm  1.500 mm
3500 mm  1.500 mm
3.500mm  1.500 mm
3500mm  1.500 mm
3.500mm  1.500 mm
3.500mm  1.500 mm
3.500mm  1.500 mm
3.500mm  1.500 mm
3.500mm  1.500 mm
3500 mm  1.500 mm
3500 mm  1.500 mm
3.500mm  1.500 mm
3.500mm  1.500 mm
3500 mm  1.500 mm
3.500mm  1.500 mm
3.500mm  1.500 mm
3.500mm  1.500 mm
3500 mm  1.500 mm
3500 mm  1.500 mm
3.500mm  1.500 mm
3500mm  1.500 mm
3500 mm  1.500 mm

LENGTH2 LENGTH3

2736 mm  1.361 mm
2736 mm  1.361 mm
2736 mm  1.361 mm
2736 mm  1.361 mm
2736 mm 1.361 mm
2736 mm 1.361 mm
2736 mm  1.361 mm
2736 mm  1.361 mm
2736 mm  1.361 mm

= 6000

Length1

[

= 3534

Lengths

2990
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| |Elevation: Elevation1 - b - FacadePiecea-... EI =

100 OF % B> 9 & -

B

=] »

10 OF% GmBmEw o EEid «

A | B | C | D E
Mark i Length1 Length2 i Length3 Length4
Glass_dsidedFlat_250 6,840 mm 1,548 mm 6,630 mm 1,533 mm
Glass_dsidedFlat_247 7,065 mm 1,550 mm 5,340 mm 1,533 mm
Glass_4sidedFlat_244 7,335 mm 1,557 mm 7,065 mm 1,533 mm
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rACADE . MAIN

USE STANDARD FAMILIES +
CUT CORNERS USING VOIDS
TO GENERATE CUSTOM PANELS

™
I

I
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PR

il :m‘ i \\
i
i

C# MACRO

. READ PARAMETER
‘ORIENTATION" FOR
EACH ELEMENT

i

« |EINTERSECTS.

CUT ELEMENT
WITH VOID

UPDATE PARAMETERS
‘CUT" + "SURFACE AREA'



rACADE . MAIN
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ORIENTATION = SOUTH
VOID NORTH
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VOID SOUTH
ORIENTATION = NORTH
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rACADE . MAIN
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FINISHED FACADE MODEL

rACADE . CANYON
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rACADE . BIM MODEL

BUILDING INFORMATION MODEL
. 3D MODEL + METADATA REVIT MODEL MODEL COMBINES ADAPTIVE

FACADE PANELS FAMILIES AND IMPORTED
FREEFORM GEOMETRY WHERE
- CUSTOM PARAMETERS NEEDED [DOUBLE CURVED
CAN BE ADDED TO ALL
BUILDING ELEMENTS

AREAS]
ALL USE THE SAME PARAMETERS
. USING ZHA BIM THIS

CAN EVEN BE DONE RHINO PARA%AHEATE%
IN RHINO & GH — .

EzHaBM

OFF PROJECT: 2466 - Sbebank TechnoparkBidg ~ ~
PARAMETER SET:  Facade -
A/N L X F

BIM Parameters (1 Objects selected)

4 ZHA BIM
Name MW_5_50
Import Adaptive
Matesial Glass

4 Family
Family ZHA_Adaptive_BExtrusion_PanelArched_Base
Family Type Glass

4 Facade
EWS Key EWS 11
Suface Area 4560726
Location Main
Orientation West

Geometry Type  Single Curved
Glass Type Transparent
Glass Type 2 Frit

|| Mateial Type  Glass

‘ Door Type

Door Type 2

Door Type 3

Mirrored
Column 50
Row 5
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Data
FACADE . BIM MODEL
N EWS Title English i TERRACE FACADE
EWS Title Russian  ®ACAJ TEPPAC
EWS Type EWS15
BUILDING INFORMATION MODEL
ocation Terrace
Geometry Type Flat
3D M OD EI_ + M ETADATA REVIT MODEL Glass Type Transparent
) FACADE PANELS GiossType2 " NoFrt
Material Type Glass
. CUSTO M PA RAM ETERS Door Type D6 - Terrace Door
Door Type 2 Sliding Door
CAN BE ADDED TO AI—L Door Type 3 Double Door
BUILDING ELEMENTS
A
1
1
. USING ZHA BIM THIS :
' ZHA BIM
CAN EVEN BE DONE . RHINO PARAMETERS
IN RHINO & GH e N
WzHaem
OFF PROJECT: 2466 - SbetbankTechnoparkBidg  ~
PARAMETER SET:  Facade -
A/N L X F
Data
Orientation North tsabosocind s
EWS Title English  BASE FACADE e W 5 5
EWS Title Russian : HVDKHIIA ®ACA, Data impot Adaptive
[Ews Type EWS 13 | Orientation North S ey —
Surface Area 11976 m° EWS Title English ~ :CANYON GATE FA... Family ZHA_Adaptive_Bxtrusion_PanelArched_Base
Location Main EWS Titie Russian  ®ACAJ] BOPOPT K. et L
Geometry Type Flat EWS Type EWS 31 EWS Key EWS 11
Glass Type Transparent Surface Area 2707 m* mm ;:om
Glass Type 2 No Frit Location Gate Orientation West
Material Type Glass Geometry Type Double Curved m’” ?:;ﬁed
Door Type D5 - Escape Door  Glass Type Transparent Glass Type2  Fiit
Door Type 2 Swing Door Glass Type 2 No Frit oG
Door Type 3 Double Door Material Type Glass REVIT PARAMETERS m}’x 2
Door Type TSSO L SIS SR S o i S S s S e e m’” <
Door Type 2 Column 50
Door Type 3 [ b <
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rACADE . FILTERING

Filter Rules

I Filter by:

|EWS Type

does not equal
is greater than
is greater than or equal to

is less than

is less than or equal to
contains
does not contain

begins with

does not begin with
ith !
G

ends w

-
Visibility/Graphic Overrides for 3D_COL_EWS_Type

| Model Categories | Annotation Categories | Analytical Model Categories | Imported Categories | Filters | Revit Links |

Name

Projection/Surface

Cut

Visibility

Patterns

Lines Transparency

:Param_EWS_11

Lines

Patterns

Halftone

Param_EWS_12

Param_EWS_13

Param_EWS_15

Param_EWS_21

Param_EWS_22

Param_EWS_23

Param_EWS_24

Param_EWS_31

Param_EWS_41

KRR KRR K] KRR

O|Ooo|0o|ojoo|ojoin
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ONEEOOEOEN

A

PANEL
EWS NUMBER

EWS 11 MAIN FACADE

EWS 12 WINTERGARDEN

EWS 13 BASE FACADE

EWS 15 TERRACE FACADE

EWS 21 CANYON EAST / WEST
EWS 22 CANYON NORTH / SOUTH
EWS 23 CANYON BRIDGES

EWS 24 MAIN ENTRANCE

EWS 31 CANYON GATE

EWS 41 SKYLIGHTS



rACADE . FILTERING

Filter Rules

|Hterby: IGeometryType v| [_]

e

does not equal
is greater than
And: s greater than or equal to
is less than
is less than or equal to
contains
does not contain
begins with
does not begin with
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N mu

A

PANEL L\ ,//////,,/
GEOMETRY 'u

] FLAT '
[ SINGLE CURVED
B DOUBLE CURVED

ONEEEEEEEN

A

PANEL
EWS NUMBER

EWS 11 MAIN FACADE

EWS 12 WINTERGARDEN

EWS 13 BASE FACADE

EWS 15 TERRACE FACADE

EWS 21 CANYON EAST / WEST
EWS 22 CANYON NORTH / SOUTH
EWS 23 CANYON BRIDGES

EWS 24 MAIN ENTRANCE

EWS 31 CANYON GATE

EWS 41 SKYLIGHTS




F

ACADE . FILTERING

PANEL
SIZE

00-02 M2
02 - 04 M?
04 - 06 M?
06 - 08 M?
08 -10 M?

W 10-12 M2
W 12-14Mm2
W 14-16M2
W6 W

5 [

et
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PANEL
GEOMETRY

] FLAT
[0 SINGLE CURVED
B DOUBLE CURVED
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A

PANEL
EWS NUMBER

EWS 11 MAIN FACADE

EWS 12 WINTERGARDEN

EWS 13 BASE FACADE

EWS 15 TERRACE FACADE

EWS 21 CANYON EAST / WEST
EWS 22 CANYON NORTH / SOUTH
EWS 23 CANYON BRIDGES

EWS 24 MAIN ENTRANCE

EWS 31 CANYON GATE

EWS 41 SKYLIGHTS



rACADE . SCHeEDULING

BUILDING INFORMATION MODEL

. METADATA + CUSTOM
PARAMETERS ARE USED
TO SET UP SCHEDULES

. ALL SCHEDULES ARE KEPT
UP-TO-DATE BY REVIT AT
ALL TIMES

. RAW METADATA CAN BE
EXPORTED FOR FURTHER
ANALYSIS OR VISUALISATION
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<EWS Type Distribution=
A B C D
Orientation Area % :Quantity
EWS 11
East 3697.106 m*: 11%
North 11758.745 m*: 34%
South 6237611 m*: 18%
West 12691611 m*: 37%
34385.073 n? 4585  PANEL SCHEDULES

Saind <Geometry Type by Orientation=
East 1928.569 m*: 23% 188
North 3453.077T m*: 41% 407 A B C D
South 3032.865 m*: 36% 338 Geometry Type Area % i Quantity

8414511 m* 843
EWS 13 Bridges
East 814583 m*: 16% 66 Double Curved 2322.427T m*: 64% 288
North 1788.224 m*: 35% 141 Single Curved 1326.086 m*: 36% 108
South 764305 m*: 15% 61 3648513 m* 396
West 1807.381 m*: 35% 152 East

5174493 m* 420 Double Curved 821958 m*: 7% 121
EWS 15 Flat 73654211 m*: 64% 726
East 1098.766 m*i 13% 114 Flat Cut 929641 m*: 8% 157




"ZHA Panel Schedu1e 0L RAWE, ™7 75 0. e, o win (miny, i g sie W 6w n it

"ID","EWS Type 0r1entat1on Locatmn » ‘Area” § Mater1a1","Mater1a‘I Type ,"Glass Type

"ME_1_68","Ews 13","East"."Ma1n","11.917 m"' "G1ass" "G]ass" "Transparent "No Fr1t" "",

"ME_1_67","EwS 13","East”,"Main","11.917 m "Glass","Glass", Transparent "No Frit" ","

"ME_1_66","EWS 13","East" "Mam" "11.917 m ate "G]ass","G'lass ,"Transparent”, "No Fr1t"

"ME_1_65","EWS 13" 'east” Ma'm" "12.385 e Glass”, "Glass”

"ME_1_64","Ews 13","East”,"mMain", g m:::.::c]ass",'G‘lass"
5 m

"ME_1_63","Ews 13","East”,"Main” Glass" s e :
"ME_1_62","EWS 13","East” Glass" <EWS Type Distribution=
"ME_1_61","Ews 13", East","Ma‘in Glass"
"ME_1_60","Ews 13","East","Main","12. i ,"Glass"”
"ME_1_59", "EWS 13","East","Main"."lZ. ,"Glass","Glass" A B = D
"ME_1.58","Ews 13", "East","Main”,"12. 5 = TGlass” - - -
"ME_1_57","Ews 13","East","Main","12. ; Glass" Orientation Area % :Quantity
"ME_1_56","Ews 13","East”,"Main","12. > ,'Glass”
"ME_1_55","EWS 13" ,"Edst","Main","12. g G1ass
"ME_1_54","EWS 13", "East" "Mam' "12.385 T Glass" "G'lass
"ME_1_53","Ews 13","East”,"Main","12.385 m="," G]Iass 5 G}ass" EWS 11
"ME_1_52","Ews 13", "East’ "Main","12.385 m*","Glass","Glass"
"ME_1_51","EWs 13","East”,”Main”,"12.385 m"’,"G}ass","G%ass" East 3697.106 m*: 11%
il & 13","East ,"Main","12.385 m*","Glass","Glass"

13", "East" "Mam" "12.385 m"', G'Iass" "Glass" North 11758.745 m*: 34%

13","gast”,"mMain”,"12 ’

13" "East” "Main South 6237611 m*: 18%

13","East","Ma1'n

. 13" "East” "Main" "12. ‘ 1 ] " West 12691611 m*: 37%

"ME_1_44","EWS 13","East”,"Main”,"12.385 m"’. G ass ,"Glass"
"ME_1_43","EwS 13","East”,"Main","12.385 m="," G}ass G]iass 34385.073 m* 4585 PANEL SCHEDULES
"ME_1_42", "EWS 13","East","Ma1'n"."12.385 m*","G ass","G ass” : "
"ME_1_41","EWS 13","East”,"Main”,"12.385 m*","Glass","Glass" EWS 12 =Geometry Type by Orientation=
"ME_1_40","Ews 13","East”, "Mam ,"12.385 m*","Glass", "Glass” East 1928589 m*: 23% 188
"ME_1_39","Ews 13","East”,"mMain","12.385 m*"," G}ass d G}ass"
"ME_1_38","Ews 13","East"”,"mMain","12.385 m*","Glass","Glass" h 07T m*: 4 407
"ME_1_37","EWS 13","East","Main"."lZ.385 m"’."G}ass","G}ass" gortth g;:g 365 e 3;: 328 A B c D
"ME_1_36","Ews 13","East”,"Main","12.385 m*","Glass","Glass" ou ¢ P
"ME1_35","Ews 13","East”,’Main”."12.385 m"."Class"."class" Geometry Type Area % : Quantity
"ME_1_34","Ews 13","East”,"Main”,"12.385 m*","Glass","Glass" 8414511 m* 943
"ME_1_33","Ews 13","East”,"Main","12.385 m*","Glass","Glass" .
TME_1_327,"EWs 137, "East”, Main’, 712.385 m™7, ‘class, "Glass EWS 13 Bridges
"ME_1_31","Ews 13","East”,"Main”,"12.385 m*","Glass","Glass"
"ME_1_30","EWS 13", "East ,"Main","12.385 m=" G]Iass : G]lass" East 814583 m*: 16% 66 Double Curved 2322427 m*: 64% 288
"ME_1_29","EWS 13","East",”Main"."lZ.385 m*","Glass","Glass" 3
"ME_1_28","EWS 13","East”,"Main”,"12.385 m"',"G}ass","G%ass" North 1788.224 m*: 35% 141 Single Curved 1326.086 m*: 36% 108
"ME_1_27","Ews 13","East”,"Main","12.385 m*","Glass","Glass"
"ME_1_26","EWS 13", "East”, Ma]in'."lz. - South 764.305 m*: 15% 61 3648513 m* 396
"ME_1_25","EWs 13" ,"East”, "Main”,"12. i
MET1 24" . "Ews 13.-,--East.-,--Mai,,-.,-lz, ; : West 1807.381 m*; 35% 152|  East
"ME_1_23"."EwS 137 ."East”;"Main”,"12; e "," ¥
"ME_1_22","EWS 13","East”,"Main”,"12.385 m"',"G}ass G}ass" 5174.493 m* 420 Double Curved 821.958 m*: 7% 121
"ME_1_21","Ews 13","East”,”"mMain”,"12.385 m*","Glass","Glass"
"ME_1_20","Ews 13","East"."Ma'in"."12.385 m="," G]Iass A G}ass" EWS 15 Flat 7364.211 m*: 64% 726
"ME_1_19","ews 13","East”,"Main","12.385 m*","Glass","Glass" H H i
“ME 1 18"."EWSs 13"."East”."Main"."12.385 m="."Glass"."Glass" East 1098.766 m*: 13% 114 Flat Cut 929641 m*: &% 157
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Zaha Hadid Architecis

SCHEDULING
- - @ e s s

ZHA Pane1 schedu]e 01 RAWE, = 0 ey, W i vt (pin el s (v e e o s

"EWS Type",' or1entat1on i Locat1on ,"Area","material®, "Material Type ,

sws'13","zast"."mam "'"11.017 s

"Glass Type

LR
R
S

’o’
0

) 71}
,,uu

IN f

68" "Glass","Glass","Transparent”,"No Frit
"ME_1_67" ,"Ews 13","east”,"mMain”,"11.917 m*","Glass","Glass”,"Transparent”,"No Frit" V
"ME_1_66","EWS 13","East"."Main","11.917 m‘" "Glass","Glass","Transparent”,"No Fr1t" RN
65" ,"EWs 13","East"”,"mMain","12. 385 m*',‘G]ass" "G]ass
"East: 'Ma1n ," N G1ass"
Class, <EWS Type Distribution=
Glass"
Glass"
"Glass","Glass" A B C D
"Glass","Glass" - - =
Glass","Glass" Orientation Area % iQuantity
"Glass"
G}ass
relasen melagen EWS 11
wjass. ejass, East 3697.106 m*. 1%
\Glass”.Glass North 11758.745 m*: 34%
South 6237611 m*i 18%
West 12691611 m*i 37%
Glass” "Glass” 34385.073 m? 4585  PANEL SCHEDULES
G Y : "
"G1ass" . "Glass" EWS 12 =Geometry Type by Orientation=
ol East 1928.569 m*i 23% 198
‘Glass","Glass" g
Elasan nelase- North 3453.077 m*i 41% 407 A B C D
g}ggg Lt South 3032.865 m*: 36% 338 Geometry Type Area % | Quantity
‘"Glass 2414511 m*? 943
"G]ass"
g]lass EWS 13 Bridges
G}Zii;; East 814583 m*. 16% 66|  Double Curved 2322 427 ° | 64% 288
"Glass” North 1788224 m#: 35% 141|  Single Curved 1326.086 m* | 36% 108
2}222-; South 764305 m*: 15% 61 3643513 @ 396
S, West 1807.381 m*i 35% 152 East
Glass, 5174.493 m* 420 Double Curved 821958 m*: 7% 121
S]3ss. EWS 15 Flat 7364211 m*: 64% 726
L East 1098.766 m*: 13% 114|  Flat Cut 929641 m*: 8% 157
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PROJECT 2. BIM MODEL
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PROJECT 2. BIM MODEL

/]
/

Y =N = =
\
W

™~ — :‘ ]
N |=I — - — LIk G j —
a = e R—
- = \/\
— [ —1 - 4 === | -

|
1 1
=YY=

/
|
RRRRRIEIN

Zaha Hadid Architecis Eckart Schwerdtfeger // AU London 2018



y ER TR

—— ‘,‘ 4

Zaha Hadid Architects Eckart Schwerdtfeger // AU London 2018



LZAHAA AADID ARG

Studio London

10 Bowling Green Lane
London EC1R 0BQ

T +44 207253 5147

F +44 2072518322

mail@zaha-hadid.com
www.zaha-hadid.com

Eckart Schwerdtfeger
BIM Lead

Eckart.Schwerdtfeger@ zaha-hadid.com

AITECTS

www.zaha-hadid.com
www.twitter.com/ZHA _News
www.linkedin.com/company/zaha-hadid-architects/

www.twitter.com/Eckart_S
www.linkedin.com/in/eckart-schwerdtfeger/
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