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Presentation Notes
Eye Candy!

BIM doesn’t just mean boring clash detection meetings!

This talk goes into a specific aspect of BIM and how computational design can be leveraged 


Case Study of the Anna Meares
Velodrome and the National
Maritime Museum of China

BIM at Cox

BIM through computational design
National Maritime Museum of China
Anna Meares Velodrome

Questions
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The presentation today will run through development of the project from briefing to completion, focussing on the architectural and structural issues. 

Acknowledge that there is likely to have been a lot of work prior to the issue of the brief to get the project off the group. 

I’ll discuss the architectural brief including the requiremets of the track

Alistair will discuss the development of the structural concept and benchmark the building against others of its type internationally.

This will follow though into the more detailed discussion of design elements and some of the innovations we made in the documentation of the building

We will then finish with some images of the completed building and some stories from the opening ceremony.


BIM at Cox

Employs best practice standards
across national offices as a
minimum as internal QA process

Investment in innovation,
research and development

Design driven outcomes

Higher levels of BIM currently
client or project driven process —
could do better!




BIM through Computational
Design

Single source of data, both
information and geometric

Mathematically controlled to
reduce manual error

Code is backwards auditable

Source information can pass
through multiple stages and
uses




National Maritime Museum of China
Managing Complexity — BIM procedures, structural and facade development
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Structural Development
Portal frame development '(‘\w'

Bracing logic

Communication through
models



Early engineering analysis
was not coordinated
through software packages
or defined BIM workflow.

A better system was
required to translate design
intent through all packages
accurately

COX




The defining geometry
for the frames was
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Bracing logic written in
parametrically with a
structural logic for
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eroding the fill bracing
to create the final

bracing pattern




The final forms communicated with structural

centre lines
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BRACNG CONNECTION POINTS

Automated documentation o B e -
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portal frames — 2D project |
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Steel construction
Manufacture of steel from
model information
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Portal construction
Formed portal sheaths in
GRC from the model
information




Facade Development

Development of simple panel system
that responds to an organic form

Development of code that allows
great flexibility and accuracy

Standardisation and managing
tolerance within building systems




Standardisation

Controlling the degree of R
standardisation through ' ik
distortion of panel grids
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Panel Analysis

Algorithms determined
facade panelling efficiencies

Aim to limit number of
unique panel types

Minimise number of
bespoke panel types
requiring curvature




Facade Documentation

Development of flat panel
location plans that are
automatically generated from
code to ensure accuracy

Application of unique panel
codes which relate to panel
schedules

Automated application of
colour to define types
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Panel documentation

Code developed to enable
whole building panel
dimensions to generate

sheet dimensions

from different originating } / \
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Communication through models
Navisworks model and mark up exchange
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Detailed coordination Hall2_L1_North 001
—BEEEAM 0 0 1 L

and development of the
services strategy was
made through the
transfer of models
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BIM awards!

TADI and Cox won the following awards in
the BIM field

e AEC excellence awards (AU 2016)
 Gold Award for Structure and Design
e Design Integration (RTC 2015)

e Design Presentation (RTC 2105)




Anna Meares Velodrome
Design through parametric modelling

Project Brief Overview

Development of the roof forms

N S~
Development of the walls and SO NN 1
cladding ' \\\\\\\\\g\

Delivery of information for
production




Project Brief Overview

Permanent seating for 1500
spectators with provision for
temporary seating capacity of
4000

250m timber track

Fully enclosed stadium with no
sight line restrictions from
structure

Elevated function and judging
space
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Project Brief Overview

Large span in two directions

Form provides height for
temporary seating at the
optimum areas along the
straights

Low roof at bends to reduce
building footprint and control
drainage

Sightlines to be min C60




Development of the roof
forms

Form finding through Grasshopper

Design Flexibility

Technical Analysis

Structural Coordination

Design Auditing




Form finding through
Grasshopper

Hyperbolic Parabola roof
(pringle chip) form is
generated mathematically
from a single center point.

Being a mathematical
representation the form
remains pure and accurate.
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Design Flexibility

Using parametric work flow
allows great flexibility
throughout the development of
the design

Immediate visual feedback of

In this model control ratios are
used to adjust the flex of the
form in both directions that
allowed studies of form
generated by the constraints of
different cladding materials

Cablenet Flex

COX<
4N




Technical Analysis

Roof curvature analysis allowed
the building form to be
adjusted to suit the properties
of different roofing systems.
These options could be quickly
assessed for cost to prove
efficiency

Additionally rainwater paths
were created to establish the
optimal location for gutter
systems




Structural
Coordination

Controlling structural geometry
through centreline modelling

Single Source information

Application of pre-camber form
for shop drawing coordination




Design Auditing

Structural constraints can be
added into the code to
maintain relationships when
design options are being
explored.

Definition of sight lines

Quantity analysis can be built
into the model such that
instant quantity comparisons
can be made with the benefit
of the visual forms.




Developing the facade
Fabric form finding
Eaves design

Computational design
process




Fabric form finding

Basic form inspired by track
Utilising nature of material

Straight section steel to form
twisted fabric shapes




Eaves design
Prefabricated design system

Hyperbolic shape with flat planes

FABRIC ROOF

FABRIC TENSION CLIP
METAL FLASHING
STAINLESS STEEL GUTTER
GUTTER OVERFLOW

EDGE

METAL FLASHING
‘ON BACKING BOARD

STEEL FRAME
INSULATED PAMEL
SOFFIT

STEEL CHS COLUMN
STEEL CHS PROP
FOLDED ALUM FLASHING

STEEL SHS TOP
LATERAL MEMBER

STEEL SHS CRANKED
VERTICAL MEMEER

FABRIC WALL




BIM integration

Documentation in Revit

Wire frame for structural analysis and
documentation

Integration into fabrication drafting




Data directly to Revit

Geometric data generated from
grasshopper code can be
translated into Revit geometry
with associated data from a
single source.

Eaves Panel Schedule

Mid Panel
Mark Length A Length B Length C Length D Joint

R17-1 794 4143 937 4089
R172 1200 4180 1201 4143
R17-3 1200 4193 1200 4180
R17-4 1200 4180 1200 4183 2M9-R17
R17-5 1200 4143 1201 4180
R17-6 745 4101 1005 4143
R18-1 713 4141 994 4101
R18-2 1200 4178 1201 4141
R18-3 1200 4190 1200 4178
R18-4 1200 4178 1200 4180 2958-R18
R18-5 1200 4142 1201 4178
R186 BO01 4088 951 4142
R19-1 545 4133 599 4101
R18-2 1200 4166 1200 4133
R153 1200 77 1200 4166
R19-4 1200 4186 1200 4177 2882-R19
R19-5 1200 4133 1200 4166
R19-6 596 4088 592 4133
R20-1 500 4129 751 4101
R20-2 1200 4180 1200 4129
R20-3 1200 4159 1200 4160
R2D4 1200 4157 1200 4169 2751-R20
R20-5 1200 4123 1200 4157
R20-6 488 4099 767 4123
R21-1 530 4128 623 4101
R21-2 1200 4159 1200 4128
R21-3 1200 4168 1200 4159
R214 1200 4154 1200 4168 2623-R21
R21-5 1200 4117 1201 4154
R216 335 4099 652 4117
R22-1 411 4124 567 4101

797 1200 4161 1201 4124
R22-3 1200 4173 1200 4161
R224 1200 4158 1200 4173 2542-R22
R225 1200 41189 1201 4159
R22-6 335 4099 578 4119

CcO




Conversion of cladding panel into Revit
geometry using 16 point adaptive
component family

COX<
4N
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Structural Analysis and




Steel Fabrication

Centre line data used directly in
fabrication drawing packages -
with structural sizing.

Joint design developed in
workshops or adaptive models

85

1228 s107

DETAIL E 1 )
03



Presenter
Presentation Notes

Fast-track detailing
Full shop model reviews centred around detailing only as base geometry was controlled from base source saving considerable time and maintaining accuracy
The design team achieved significant cost savings by developing unique steel connections by collaborating with the steelwork fabricator, shop detailer and architect
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A key architectural concept was the integration of the building to the ground. 

Much of the area was eucalypt and provided a very natural setting

This evolved as much from the requirement to build into the topography of the sloping site

White form sits in strong contrast to the natural setting 





Questions

BIM Ideology in Computational Design - Architecture
Alex Leese

Cox Architecture



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42

