“.f:\:;,‘,,;~".‘-_-,i;‘lt“’;l-' ’ ¥ ;x L
raduation Presentation Joél Klerks

randstand Design for Disassembly”

| N
I S
! -

~ Architectural Engineering

‘T Delft
Friday 30th January 2015

ml llllll
- ] U

My
of
LA

N

AR AL

by




List of content

. Introduction

. Concept

. Design

. Design for Disassembly
. Conclusions

A L GODNN =



1. Introduction



L= .

Bl T
.
il :"-..__

gl ¢
T
4

B Al e A
iy el

——
B ms

o ] 4
L
&

Y s
-

0 . Y S S ===

.

L
il P e ———
=11,

i
Py o -

[
oy TR
. o
5, -
.

1. Introduction

Fascination




1. Introduction

Fascination

"li-

'-p "’1! '* ‘tr F-‘ - ‘U.ll lﬂa "‘

WY,
) \) A L Wa




1. Introduction

Problem statement
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Problem statement

FNB Stadium in Johannesburg, South Africa, 2010 Nowadays at its maximum only half full.

At full capacity: 94.000 people
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Olympic beach volley stadium, Athens 2004. The stadium in the same year after the Olympics.
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Possible solution: dwellings after the Olympics
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Current temporary solutions for sports grandstands. Scaffolding as functional solution without any aesthetic value.
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1. Introduction

Research question

How can the requested visitor capacity for sports events temporarily be provided and also give an added value to these events?
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The goal of the design project

To design a temporary structure
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for visitors of all kinds of sports events

on a great variety of locations




1. Introduction
The goal of the design project

To design a temporary structure

for visitors of all kinds of sports events

on a great variety of locations

with spaces for all types of functions.
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2. Concept

Design for disassembly

Transportation Assembly

Fabrication and Consolidation

sortation and maintenance (re)use
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Transportation Disassembly

The building process is repetitive. The building and disassembly process has to be as simple and quick as possible.
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What does the event organiser want to
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3. Design

Roof

Grandstand / space underneath

Facade

- oy / y Routing
z Functional space

Plinth
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Multiple modules in full capacit
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Safety
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3. Design

Safety
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3. Design

Grandstand unit




3. Design




3. Design

Tollets

Demands:

. Apply at least as much toilets as prescribed

. Shorten the walking distance as much as possible

. Position the toilets so that they will conflict with the concept




3. Design




3. Design




3. Design




3. Design

Functions

Demands:

. Areas are created to be hired per event by companies

. The platforms must allow a great variety of functions

. Different identities or characters must be created for different types of functions
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Functions

Demands:

. Different identities or characters must be created for different types of functions
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First floor



Second floor



Third floor



3. Design

Plinth

Demands:

. Create awareness of entering a building, but do this gradually

. Welcome people with disabilities as well
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Plinth
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3. Design

Facade

Demands:

. Changeable for every location, using the same building principle
. Interactive, representing what the event organiser wants
. Still meeting the conceptual goals

. Easily transportable



3. Design

Facade options
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3. Design

Textiles

Are lightweight materials

Can easily be transported

Cover a great surface

AR

Can easily be assembled (T | - i | ST

Can function as a projection screen

Can be printed in any desired print

Can have almost any desired opacity and translucency



3. Design

Facade
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Facade - projections ~ :

1

tra sala do ventas en City Mall y pide tu Test Drive.
PAGSA San Pedro Sulac en City Mall Tals: 580-1230/31.
Europens. Tels: 225-1087/1892.
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Facade - playful with light
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3. Design

Facade - Evaporative cooling in hot and dry climates
An air temperature reduction by evaporating water into the

Principles of Evaporative Cooling

As air moves over water, some of its heat is
transferred to the surface causing water to evaporate.
This loss of energy results in a temperature drop in the
air. The energy is absorbed by the water as latent heat
required to change phase from liquid to gas. The result
is air with a higher relative humidity (vapour content)
and a lower temperature.

‘““lmmmm‘e‘

WIND

1. Energy transferred to water

2 Vnerevporate air stream. Adiabatic process: energy is lost from the air into

3. Temperature drops
Higher Relative Humidity

the water as latent heat transforms the water into vapour thus

| causing a drop in air temperature.

Temperature and humidity
How higher the temperature ‘outside’ the more vapour it can
absorb. For evaporative cooling: the drier the climate the more

effective the cooling will be.

Source: Kuulaire (2013)

Evaporative Coolers The

A fan pulls outside air Evaporative Ventilator
through the cooling pad Motor

within the cooling unit. System ¢

The pad is kept constant-
ly and equally moist by a
distribution system. A
pump keeps the cycle of
water going. Once the

water level drops below a
certain degree, new
water is allowed into the
tank. This can usually be
controlled automatically
by measuring the salinity
of the water. As the air
passes through the
cooling pad, it gives off
its energy to evaporate
the water and the

temperature is cooled. Y’“ “.”””I“‘w@j}eﬁ
16 A é‘_ = = =

PADS

COOLING

Cool Fresh air

T )

I

Naji (2014) T/
“Aquarena: The Coolest stadium in the world (cup)”
Graduation Project Architecture, TU Delft




3. Design

Facade - Detall




3. Design

Curvature
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Curvature
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3. Design

Curvature
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Curvature
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3. Design

Curvature
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3. Design

Curvature




3. Design

Curvature
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3. Design

Curvature
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3. Design

Curvature
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Curvature
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Curvature
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Curvature




3. Design

Curvature




4. Design for Disassembly



4. Design for disassembly

Transportation Assembly

Fabrication and Consolidation

sortation and maintenance (re)use

IITOOTI T

Transportation Disassembly

The building process is repetitive. The building and disassembly process has to be as simple and quick as possible.
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4. Design for disassembly

" Building materials
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Demands:

For this demountable structure, the materials have to be

. Strong

. Durable

. Lightweight

. Prefabricated

. Easily replaceable



4. Design for disassembly

Building materials




4. Design for disassembly

Building materials

Structure

Floor panels

e

Railings and

window panels

""""



4. Design for disassembly

Building materials
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4. Design for disassembly

Building materials

Structure

| N
Stainless steel

Best size and strength ratio, price, and durability in

comparison with the other materials.



4. Design for disassembly

Building materials
Prefabricated glass fibre reinforced polymer

sandwich floor slabs with

insulating foam core

Floors and grandstand

resin




4. Design for disassembly

Floors and grandstand




4. Design for disassembly

Building materials

Ventilation perforation Electric wiring sockets

Water supply

Ventilation in

Ventilation out

LED bars and

sprinklers

Van Stormbroek (2008)
“Development of a floor made from fiber reinforced polymers (FRP) with
integrated installations”

Graduation Project Civil Engineering, TU Delft
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Included LED lighting

4. Design for disassembly

Building materials




4. Design for disassembly

Building materials

-

_—«———1ED Lighting —

e

Climatized area

Railings and

window panels




4. Design for disassembly

Building materials

Glass - Acrylic glass

Railings and window

panels

Polycarbonate



4. Design for disassembly

Railings and window Railings

panels

Windows e

"o ~
|

because of the insulating property . T
Polycarbonate



4. Design for disassembly

Demands:

For this demountable structure, the transport has to be
. Conventional
. As big as possible

. Able to go by roads, railways and seas.



4. Design for disassembly

Transport

Different sizes of the construction elements mean more effort in Putting all elements in shipping containers allows easy transportation with

transporting it to the locations. the cheapest feasible means.



4. Design for disassembly

Transport

Optimized dimensions and weights of the components to minimize the
amount of shipping containers. The restrictions were 12.19 x 2.43 x 2.59m

for the dimensions and 28 tonnes for the maximum weight.
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4. Design for disassembly

Demands:

For this demountable structure, the building process has to...
1. ...be repetitive
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4. Design for disassembly

Grandstand element

Element for functional

N //i " space




4. Design for disassembly
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4. Design for disassembly



4. Design for disassembly
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4. Design for disassembly




4. Design for disassembly
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4. Design for disassembly

\\

. Waste tanks ‘

. 6000 L

.out port pump available

|
A
7
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. waste + water




4. Design for disassembly
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4. Design for disassembly

WY V... 9.9.4




4. Design for disassembly




4. Design for disassembly

N

N




4. Design for disassembly
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4. Design for disassembly
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5. Conclusions



5. Conclusions

How can the requested visitor capacity for sports events temporarily be provided and also give an added value to these events?



5. Conclusions

To design a temporary structure

for visitors of all kinds of sports events

on a great variety of locations

with spaces for all types of functions.
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