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Council on Tall Buildings and Urban Habitat
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HEIGHT RELATIVE TO CONTEXT PROPORTION TALL BUILDING
TECHNOLOGIES

TALL BUILDING

More than 14 storeys
More than 50% occupied usable floor

SUPER TALL BUILDING
More than 300m

MEGA TALL BUILDING
More than 600m

TALL BUILDING DEFINITION BY COUNCIL OF TALL BUILDING AND URBAN HABITAT( CTBUH)
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HIGH QUANTITIES OF THERMAL MASS IN FACADE
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500 5" AVENUE, NEW YORK, 1931 970 LEXINGTON AVENUE, NEW YORK, 1931
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NATURAL AIR AND LIGHT BY USING ATRIA

HIGH PERFORMANCE FACADE (DOUBLE SKIN, TRIPLE GLAZED CURTAIN WALL, ETC)
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3. WHAT MAKES A TALL BUILDING SUSTAINABLE?
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WALKIE TALKIE TOWER

20 FENCURCH, LONDON
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Semi Gross 1,615m?2
Semi Gross Efficiency 87,5%
Nett 1,530m2 Nett 1,355m2 Nett 1,338m2
Nett Efficiency 82.9% Nett Efficiency 73.4% Nett Efficiency 72.5m2
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CHEAP EXPENSIVE
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50% WINDOW TO WALL SINGLE GLAZED DOUBLE GLAZED DOUBLE SKIN

Facade Transparency = 23% Facade Transparency = 53% Facade Transparency = 52%
Average U-Value = 2.W/m2K Average U-Value = 3.3W/m2K Average U-Value = 0.9W/m2K

HIGH QUANTITIES OF FAGCADE TRANPARENCY WITH GOOD SOLAR TRANSMITTANGE
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NATURAL AND MIXED-MODE VENTILATION OPPORTUNITY
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Comprehensive Assessment System for Built Environment Efficiency
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Control Plenum Air Distribution
Uniform Diffused Air Throughout Comfort Zone

OTHER CONSIDERATION: COOLING SYSTEM
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OTHER CONSIDERATION: WASTE WATER MANAGEMENT
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OTHER CONSIDERATION: EARTHQUAKE PREVETION



HIGH PERFORMANGE WATER FIXTURES
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Discharge to Ocean
(2km offshore) Cooling towers =,

Bondi Sewage Tl Bondi Beach |
Treatment Plant -

Plant irrigation
from rainwater
catchment

ooling towers daily

Py
-

Bondi Sewer Main

il | A TET
25,000 litres of treated water
piped to 28 levels daily

Aquacell Blackwater
Recycling Plant

odets

w

75.000 litres of treated water to «

-
f

Treated
Water
Storage

AQUACELL BLACKWATER
RECYCLING PLANT

La}sAs Jsjemyoeg 0}
pawinias saa 000'sz ubug 1

Blackwater intake from Bondi Sewer Main

ENVIRONMENT FACTOR CASE STUDY (1 BLIGH STREET, SYDNEY)



BEARABLE I EQUITABLE

ENVIRONMENT ECONOMIC
(PLANET) (PROFIT)




L A

’ k7
- 'uunﬂﬂl:l'-“""' 1"
‘h SE UL 1] LB 3

pap

T TTTIREITT] T TTRETTTT LEGEND
L_.....".. 99 mae IMITETIEIENIIE BRI IR BUEILE B | SEYGARDEN
= ; ] { : 1 MOOF TERRACT
§ ¥

| ‘l 'I*‘ ! bttt b e ‘ : . .—.—‘ ¥ 1§ PV ING POOL
;' ‘”"f‘f"",,,..u... .

A PRIFUNCTION LOMY

eS| 7 CONFERINGE ROOM
8 LREAN VERANDAM

l—.-.*. | % HOTIL PASSAGEW,
| 10 BACK OF HOUSE

f INYRIRRNIIITR™7™ Sm iy
Lm& e

LI

- - s :
. ks HFN A e 26 #* % ; il
K~ ! '.:l, -'u——'J AL SR RN Sl Sl ] | '-P_'_/—‘i_o‘.\_f
boe Rt ‘W"‘ 'Jr L 3 IS
- 3% * # N& < "’Ll Y :-“%.‘. A R R
B R SERE it | ! L | T S TS . 1
= X = T f
{1 :[ Xeece IRCT VRN "
i ! == ‘
NE # ¢ 4 e v w y -
,\ ..,;v_‘-__“ e l e e S b 4 pe i = .‘3‘,, ‘; &?.'7 TR =3 &
¥ " 3l o 5 3 N = g +
! i ‘ H ‘1_ .. o
v o J9 -131 Ly ,xm u.)?' :quJ ».-? 3 Prhci & LAl el ekt ehse
= 5 Qg { ) fr > T | f s .
L e e Where e Pe Tneneiarte t Il | SR S ENESE S

CASE STUDY (PARK ROYAL PICKERING, SINGAPORE)



GOOD SOCIAL SPACE

CASE STUDY (PARK ROYAL PICKERING, SINGAPORE)
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CASE STUDY (PARK ROYAL PICKERING, SINGAPORE)
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shade is cast at an urban level, by One greeneries as sun shading device

George Green Street in the morning and

by public housing blocks in the afternoon greeneries to absorb sunlight and provides
more oxygen
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EARTH-WIND-WATER TOWER
s RAR ﬁ CHAI, HONGKONG

UNCTION ANALYSIS - LUXURY RESIDENTIAL

To utilize the wind -
in Hong Kong that
comes from every
direction, it uses
Vertical Axis Wind
Farm. It will allow
the turbines not
need to be pointed
into the wind, which 5
removes the need 4
for  wind-sensing ;1 —

i i

B 1

and orientation .
mechanisms, so it
can catch the wind

from every
direction.

LUXURY RESIDENTIAL 3rd FLOOR PLAN

VERTICAL AXIS WIND FARM
@ :’ v b /vaﬂ" -

UNCTION ANALYSIS ~ RESIDENTIAL

RESIDENTIAL 15t FLOOR PLAN

The pocket water [ 1 .
calchment system O A e ——
is installed on each l _l"“‘""
of residential unit, l I i
allowing them to oS .
maintain it [ 7L_1
independently It .\ l J v
will also make a —EI—
distinguished 0 I
facade pattern. )
With  total of Ba=
N 14.400ft2  surface :I::
NN area, the pocket ™™= = f=x
\ water  catchment = =
N system will supply == (Rl
” . 764.000 gallons of Bl e
R - water per year g A=

UNCTION ANALYSIS - OFFICE

The office area will T
= have 75% net
b "k efficiency of space - a :
' wth an outdoor FeEss el A
) breakout space e

N g o 22
WORLD MAP CHINA MAP KOWLOON MAP VERTICAL AXIS ) i.l | that being cut-out NS RN T [
- : ; WIND FARM ‘ “ from the overal il Y o= =
j ‘ mass  This  wil . st i SRS
e — allow annual wind E P2 F\__
- to pass through the : I — pemr=
2 — g building, thus ; AR RS
Hong Kong has extremely = i improving the  sewce sesem smacnar
high residential densities = IREETA | urban environment
exceeding 110,000 people -y - - and reducing the
per km?. The responds of T [ R urban heat island
having very tall high-density  LUXURY ] E- elfect
development refers to RESIDENTIAL > . I 0202000 | T e e SR
mitigate scarce land e 3 TYPICAL OFRCE 15t FLOOR
availabllity is inevitable. The g [~ 8
site is located in Wan Chai, i = ~d
g
Hong Kong. 1t Is one of Hong 3 g,,,,i‘ URBAN BREEZEWAY
Kong's  major  shopping g
districts.  Having  some RESIDENTIAL > 8 CW:I'.I(.:E:MENT i == ﬁ% i
advantage like convenient E—— . = 3 The retail consists 1)
transportation,  ventilation | SYSTEM - v of 9 story open
from 2 sides, direct sunlight \ 2% g___—_ 13 P 3 space retail area
from moming to afterncon, | f‘ . : = 3 with outdoor F&B
and good views, this site = < e space and
offers many opportunities to Q S =1 connecting bridge
have a self-sufficient building  QFFICE ———————> g - % : to adjacent
that can provide it owns | = | surrounding
e energy. Hong Kong Is affected ‘ L‘ ji buildings This =
BE by both cool northeast | D URBAN 4 open space will H
‘ Y Tcoons _end. v = » BREEZEWAY 3 e ‘I"; | wewoewn 3
| A b i airstreams. Few of Hong e % pedestrian  quali ’ = 3
T § ~_ 9 « i Kong's weather phenomena RETAIL WITH N - space, as it is 7 & ‘
Y N are cyclones, strong winter,  cONNECTING § usually very 8 [» &=
il B summer monsoon, and  ppineE 5 cramped in Hong
S =
l - Thunderstorms. i Kong. i 4,550 12 covns s
- 3 240.00091!9« of water
SITE CONTEXT BUILDING FUNCTION - 4h FLOOR PLAN ! :
% CLIMATE ANALYSIS S 4
=4 = = 3 ECTING BRIDGE WITH F&B AREA
1
P 2
S — gt 2 =S
: ESIGN STRATEGY - BUILDING PROGRAM ¥ ' "j’ ':’— 3
~— e _ - =
b ; CONNECTING To support walking —
< H BRIDGE WITH patten  condition
' H F&B AREA the ground plane is [
b elevated and
:g: ] GROUND sunken, to provide
L i
:.' . EPUBLIC more social space
.t' 3 that open and
Q:: 4 accessible to
\{} A ;
) s people to walk by
- \ . ™ 5 J
e Rl i To allow more
| ‘ UNDERGROUND people coming to
\ CONNECTION the building, it will
S IR iR el g also connect: on

MASSING CONCEPT

‘f, AHISKA GHULAM MADIAN

= AR’06/G’07

underground area
that links to subway
station

GROUND FLODR PLAN

JND PLANE

v

PUBLIC SPACE



Cities to Megacities

Shaping Dense Vertical Urbanism

- . CTBUH 2016 International Student
=R Tall Building Design Competition

Semi-Finalist

“Water-Wind-Earth”

The student listed below participated in the CTBUH 2016
Student Design Competition and has been awarded the status
of Semi-Finalist out of over 212 submissions received.

Ahiska Ghulam Madian

University of Nottingham

October 18", 2016

<ESE M o

David Malott Antony Wood
CTBUH Chairman CTBUH Executive Director

AWARD
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MAIN CONCEPT

To solve three main problems
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Climate Analysis

Introduction

e |F=VT 475 S 3 I o 5 = ; =Y
e Date  Sunrise|Sunset Length Change | Length| Change | Stereographic Diagram )
I o S R ~ - . Location: 51.4%,0.0° 345 £
;L  — T 1 T T . O ‘l.'oday 07:40 16:49 9:09 10:22 J Sun Position: 178.9°, 42.7¢ o ,’"B'-ﬂ:‘i__t—:::t:_"_t:_j{‘-_& iz
Tl 2 — = - = HEA 1TE S 930° nele B e S
Wﬁ SR e e e e ) +1 d 07:38| 16:51 9:13 | 00:04 longer 10:25 | 00:03 longer \-—: ..-,--i N B )
\ VEAI 13T 2
— : : | ' bk o Lo
2 +1 week 07:28| 17:02 9:34 | 00:25 longer 10:44 | 00:22 longer | //,&{" \\\\\,\ 45
+2 weeks 07:16| 17:14 9:58 | 00:49 longer 11:08 | 00:46 longeri ,8) ; i ) \\({;\
+1 month| 06:43| 17:43| 11:00 01:51 longer 12:08 | 01:46 longer | ) .S”/”,\f ' S W ANdstdun
+2 months | 06:35| 79:34| 12:5903:50 longer 14:07 | 03:45 1onger1 -,5;;,;_.57?*{/
+3 months 05:32| 20:24 14:52 | 05:43 longer 16:10 | 05:48 longer | £ P
+6 months 05:25| 20:48| 15:23|06:14 longer 16:44 | 06:22 longer[ 2857
. 2 15t Sep
DAYTIME HOUR
tOsct
30°C -
s Max temp -
= Min temp X \
Vi R
" Jrafa)
3
o
E 15°C 4
Kz
Time:12:00 .
Date: 1stApr(81) M +_4—;§':

Percentage Shading: [Bekind}

ANNUALSUN PATH DIAGRAM SUMMERSOLSTICE62°

As London is located at the northern hemisphere, The prevailing wind is from the
it has four different seasons. Additionally, the south-west with the average
weather can be unpredictable as heatwaves and  wind temperature around 10 -
out-of-season storms can occur throughout the 20 degree Celsius which occurs
year. Therefore, most tourists would usually visit ~ almost everyday in a year.
London between April and October when the

weather is warm and pleasant.

According to the annual sun path diagram above,
the sun would typically move at the south.
Moreover, the sun never moves to the northern
hemisphere in autumn and winter; while it rises
from North-East and sets North-West during
spring and summer.

ANNUALWIND DIRECTION

BLACKFRIARS, LONDON AHISKA GHULAM MADIAN, DZAKIYYA DINA, ONGKY SETIAWAN 6



Main Concept

Introduction

Three main problems
Food miles

o

Where does UK food come from?
" - EEm =
L[ | 1] (i [ [ ]

The cinertries o copin foe e Sood

Peod mbas te Bennn

[
[Hl”lﬂgﬂm

B L e e

Our solution

I

'
Students learn about
farming
]

Food mile problem

Il
Taken care by students
and Ioca! people
I

Vertical farming

1
]
]
]

Job opportunities

“From Field to
Table, Mouth and
eyond...” — British

VIL

im ot F

o

e VaTls
I VUG

Sources:

—-———

Existingrailway track

Produces fruits and
vegetables

Housing supply

LONDON HOUSING SUPPLY

Bk EE EE

EE bk EE

EE EE EE EE EEEE

EE~TEE EE T EE
36k

NEW HOUSEHOLDS
EXPECTED EACH YEAR

/

/, N

_* Freshand exotic-
7 light, friendly,and
cozy restaurants

Culinary school

.............

iE
N R u:uu:t

B RN BT
24.5k 559k
NEW HOMES BEING EXPECTED SHORTFALL
BUILT EACH YEAR OF SUPPLY BY 2022

An adventure of tasteand
smell

-
-
-
-

.~ Continuingthe tourist
route

In the middle of the

4
/ Food museum culture axis (National

/ Theatre + Tate Modern)

Housing problem

Student
accommodation +
apartments

Unemployment

& Unemployment level of under-25s, October 2012

800,000 |
600,000 |
400,000 |
200,000 III
§ g !,l“ TH
; geEEe"s

Seasonally adjusted. Data for Cypeus, Italy, Latvia, Romania & Siovenla are for Sept 2012. Source: Eurostat

Netherlands S0
Sweden I

The food that people in the UK consume comes
from overseas. Therefore, it has caused a broader
range of sustainable issues from environmental,
social, economic, and local food. Moreover, there
is @ 559,000 expected shortfall of housing supply
in London by 2022. Additionally, London’s
employment rate is higher than other cities in the
UK —the rate is 7.5 per cent, above the GB 6.6 per
cent average.

Therefore, this studio project will try to solve
these three main problems by designing a mixed-
use tower complex that consists of vertical
farming, residential, culinary school, eating
disorder unit, student accommodation and an
impressive ground scape for the public to enjoy
the experience food culture. Different uses within
the complex will be expected to be connected
(program wise), creating an activity loop that will
benefit from each other and to promote a
sustainable life style.

https://www.eta.co.uk/environmental-info/food-miles/ Accessed on 12 April 2016
http://housinglondon.org/ Accessed on 12 April 2016
http://leftfootforward.org/2014/06/unemployment-figures-london-continues-to-pull-away-from-the-rest-of-the-country/ Accessed on 12 April 2016

BLACKFRIARS, LONDON AHISKA GHULAM MADIAN, DZAKIYYA DINA, ONGKY SETIAWAN
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Structure Diagram

Structure

The development consist of 2 high-rise tower, in
which have 164m and 150m height respectively
Besides the usual service core as the main structure,
it will also have outrigger and bracing system o
support the entire building. To mitigate the risk of
future earthquake, an base Isolation technology was
used on the foundation.
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Arcade’s structure: Diagrid structure

Structure

A Diagrid (Uterally means tiagonal grid] s formed of f

many trangular pleces that make & strong 30 shape. In
most applicatsom, diagrids provide structural support to
bulldings that are non-ractilinear, adapting well to highly
angular busldings and curved forms, The Dvagrid acts as
an exasksleton, with much of its strength 1 on the
putsede In its shell, Diagrid systems are als0 used 35 roofs
to create |arge cotumn-free spans,

Provides a columm free intersor and exterior space

~ Abundance of day lighting

= 1/5 reguction in steel

- Simpie construction techniques and similar design
to a typlcal moment frama

« Flexibility in designing the floor plans

= Aesthetically unique and expressive

Ring beam has been added along the edge of the
diagrid to make the structure more rigidf and stronger
- as the configuration does not look Uke @
conventional shell diagrid structure,

Ring beams help to support the diagrid structure by
connecting the walls together and increases the load
capacity

To achieve 3 suitable diagrid structure for the arcade, }
the roof design was calculated and generated by
Rhino 30 software

Sources!
Accessedon 12 Apnil 2016

Torm Meyer Boake {23 January 2014} Diagnid Structures; Systems, Connections, Details, Birkhduser. pp. 13~ ISEN 978-303821482-3

ARCADE PERSPECTIVE ~ STRUCTURE LOAD DEAGRAM
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Genduso, Brian, “Structural Redesign of a Perimeter Diagrid Lateral System: University of Cincimnat Athletic Center,” Senior Thesis. Penn State University, Spring 2004
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QOutriggers are nigid horizontal structures designed to
improve building overtuming stiffness and strength by
connecting the bwilding core or spine to distant
columns. By using outrigger it improves the building
resistance to kateral force such as wind. The structure
system consist of Belt truss which connect the outer
column, and the outrigger which connect the outer
column to the central core.
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https./fstore.ctbuh.org/Books/2012_CTBUHOUtriggerGuide pdf
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Belt Truss
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Embecded Core Belt-Truss

STRUCTURE

Skybridge Concrete Column
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Diagonal Stiffener Joint Detail

BLACKFRIARS., LONDON

The skybridge that connects the two tower and ako
with the outrigger acts as 3 supporting structure that
help stiffen both tower to increase the resistance from
lateral force. The bridge will also helps the evacuation
between the two towers.
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numbers of emergency stalrcases

BLACKFRIARS., LONDON

place does nat hinder the fire engineers
route

We Tgre aerom AN 10 14D 2 e

ST /S HRTRTIACOA WD RISy I TNOWTIT OFF ATTTY i/ e

0 4R WD COTOM
WRUMED FHILINESGD vl !

AHISKA GHULAM MADIAN, DZAKIYYA DINA, ONGKY SETIAWAN 38



Overall Fagade Design

Proposed Design

RESIDENTIAL

STUDENT
ACCOMODATION

ELEVATED PARK

BLACKFRIARS. LONDON

RESIDENTIAL

VERTICAL FARMING
ON BRIDGE

VERTICAL FARMING

OFFICE

OUTDOOR SPACE

CULINARY SCHOOL

RETAIL
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Blackfriars, London

Sunny sky

Ecotect Analysis

9 AM 12 PM

Optimal

3PM

Optimal

9 AM

12 PM

3PM

Overcast sky

Winter

.

Summer

BLACKFRIARS. LONDON

100% Glaz
100% glazing Is optimum for an overcast sky condition when the
Hlumination is mostly uniform and to maximise the use of natural lighting.

50%

>

Winter

Summer

lazing

50% glazing optimum at sunny sky condition to block excessive solar

radiation and glare.

AHISKA GHULAM MADIAN, DZAKIYYA DINA, ONGKY SETIAWAN 88

The vertical 3
area will have single |
skin ETFE Facade that
have an exceptional
light transmission that
will allow UV light to |

farming

pass through easily,
thus will facilitate and
improved the
growth.

And for the office area,
double skin fagade with
additional  ventilation
system is being used on
the south facing facade,
as it is the main wind
and sun direction. It will
improve the office
productivity, as people
will have full control of
the ventilation, even in
extreme climate
condition.
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STRUCTURE

STAINLESS STEEL
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SEND

PORTFOLIO INTERVIEW gemmd WAIT g OFFERING WORK

VIA EMAIL

CONVENTIONAL WAY TO GET A JOB

SEND SEND
PORTFOLIO PORTFOLIO
VIA EMAIL VIA EMAIL ‘

SEND
REJECTED PORJI:?LIO INTERVIEW gummg OFFERING WORK

HARDCOPY
HOW I GOT A JOB IN SINGAPORE

SEND EMAIL FOR GIVE PORTFOLIO DIRECTLY R orreriNG DI WORK
WHEN THE INTERVIEW ENDS OFFERING WORK

DISSERTATION INTERVIEW

HOW 1 GOT A JOB IN KOHN PEDERSON FOX (KPF), LONDON
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PLAN &
COORDINATION
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Q?FACADE |

. FAGADE &
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KOHN PEDERSON FOX (KPF), LONDON TEAM PHOTO
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