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P RO\] ECT BAC KG RO U N D istanbul broader context

Opportunity for structured development

The city of Istanbul is located on two major peninsulas separated by the Bos- o T R O AT N R o
phorus, at the point where two continents, Europe and Asia, meet. IH'\.

It has been the country’s commercial and cultural capital for over 3000 years 1

and is one of the fastest growing metropolitan areas in the world.
With an official population of 14 million inhabitants and 95% of the city area ur- - 1 i o T
banised, it is still growing rapidly with approximately 300 000 new inhabitants .r. \:‘t pebsiad W 19005 7050
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settling in every year, most coming from the undeveloped areas of Turkey.
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As the industry grew, the city expanded rapidly in the East-West direction o it 4

without a clear urban strategy or planning restrictions. With further industrial
development, the eastern, Asian, part of Istanbul has expanded followed by
the extension of main transport lines creating a linear urban sprawl. The cen-
tral historic area in the European part still retains its importance as a central
commercial and business nucleus.

Until recently the industry has been the main economic force in Istanbul with

one third of Turkey’s manufacturing plants located in the Istanbul region. Al-

though the industry is still employing a third of the city’s population, it has

given way to the service sector. With this shift in economy combined with an ]

increasing philanthropic interest of the city’s elite there has been a very strong : S

trend on the relocation of the industry to Istanbul’s’ outskirts, also outside Is- F \H
tanbul’'s Metropolitan Area. g J

A key strategic area

The area presents a key strategic location for controlling the patterns of

growth in Greater Istanbul and achieving balance between the city’s western

and eastern halves. With the relative proximity of the airport, the city may

take advantage of the ever-increasing importance of air travel for business

connections. Equally important is the concentration of road, rail, subway and

sea transport networks which makes the site ideal for mediating between the

forces operating at each scale. »
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West-East Connectivity to broader Istanbul Land Use from 1950 to 2006
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P ROJ ECT BAC KG RO U N D I definition of the project area

Location

The project site is located within the boundaries of Istanbul's Metropolitan ,1";*._ H
Area, east of the historical and business centre of Istanbul, on the Asian Con- : TEM axis
tinent at a point some 20 kms from the Bosphorus. i A

Total project area is 550 hectares which includes 360 hectares development
area, the rest continues to the existing green belt.The site is an elongated
strip of land typically 600m wide (roughly east to west) and 3km long (roughly
south to north).

It is framed by the Marmara Sea, the railway line linking to Ankara and the
coastal expressway to the south, the E5 highway to the north and the heavily
residential areas districts of Kartal to the west and Pendik to the east.

The site has many advantages in terms of its planned circulation infrastruc-
ture, which provides the framework for the emergence of attractive and identi-
fied urban districts.
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Regional transport system Regional connections and potential growth
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P R OJ E CT BAC KG R O U N D definition of the project area

Strong topography with three differentiated areas

The main characteristic ot the area is its sloping site towards the sea with a
120 m height difference in total which creates the opportunity of spectacular
views and south facing.

There is a natural differentiation of the site into three broad bands running
roughly west to east.

The northernmost offers the potentials both of high ground as well as access
and visibility form the E-5 motorway.

Another band traces the sea-coast with its recreational potential and local
connections to Kartal and Pendik town centres. Inbetween these two bands,
a third offers the suggestion of a civic and residential continuity between the
existing housing communities. This natural differantiation of the site is impor-
tant to the establishment of distinctive urban quarters integrating into urban
patterns.

These bands are crossed by a natural axis that extends southward to the
sea from E5 exit near the quarry.The coastal stretch and the redundant stone
quarry are the two natural strong landmarks of the site.

Existing Topography

ZAHA HADID ARCHITECTS KARTAL MASTERPLAN, ISTANBUL



PROJ ECT BACKG ROUND I existing land use

Predominant land use

The project area has been developed as an industrial area. Although it still
retains predominantly industrial character, the city’'s economic move from in-
dustry to service rendered most of the industrial operations redundant and
made technology outdated.

The remaining industries have already started or planned their move outside
Istanbul’'s Metropolitan area. In addition, the operations in the public owned
quarry have been stopped and cement plant demolished.

As a result a substantial amount of land has been left vacant and unoccupied,
creating a potential for an urban intervention, equal to the development of a
whole new city.

Intricate matrix of existing landownership

The current land ownership plan is a patchwork of larger industrial estates,
publicly owned land and small residential ownerships.
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URBAN STRATEGY

Programmatic balancing of Asian part of Istanbul

In the last decades Istanbul has seen a period of tremendous growth and
transformation, while still retaining its mono-centric character. New Kartal
Masterplan project has been developed as a continuation of the regeneration
study following the international competition held in spring 2006.

The purpose of the project is the regeneration of the area through urban and
programmatic proposal that will help re-balance the mono-centric nature of
the city of Istanbul.

Almost all of the economic activity is centred in the European part of Istanbul
creating pressure on historical areas of the Bosphorus coast and creating high
commuter traffic movement. Currently there is only one primary centre on the
east bank and the aim of the regeneration in Kartal area is to emerge as the
alternative economic and service centre eradicating this misbalance between
the two banks of Istanbul Metropolitan Area.

The emphasis of the project is on the urban solution for transformation from
industry to service sector which will provide between 80 000 and 100 000 new
jobs for the area over the period of 25 years.

The programmatic vision for Kartal-Pendik is for a modern mixed-use centre
offering jobs, homes, culture and entertainment with supporting social infra-
structures. Essential to its success is an integrated transport strategy which
provide good accessibility, safety and convenience without environmental
degradation. This implies that public tranport and walking be given priority
over private transport.

However, the challenge is not simply that of ensuring infrastructure capacity,
but of envisioning a distinctive landscape and urban identity that will draw
people and resources here in a sustained way over time.

Creating a distinctive cultural landscape

The world’s great cities are known by their distinctive cultural landscapes,
and this project for Greater Istanbul is driven by the wish to preserve the one
at its historic centre and cultivate another in its eastern hinterland. Our aim is
to generate a robust vision of a future landscape whose inner principles will
structure and sustain the decision making and negotiation and development
process, involving all the stakeholders and representatives of different com-
munity groups.

Our distinctly three-dimensional approach to the planning and implementa-
tion process is adding complexity, visibility and necessary ambition to a more
traditional approach of simple density and land-use plan.

masterplan brief and vision

ZAHA HADID ARCHITECTS
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U RBAN STRATEGY I balanced land use allocation

To become one of the new centers in the polycentered Ustanbul, New Kartal
needs to deliver balanced land use. To provide this blanced live-work model
as well as to meet the objectives of both Istanbul Municipality and the stake-
holders of the Istanbul Kartal Development Corporation, we have worked with
Dqdx and Ove Arup Consultants to propose optimal assumptions.

2.5 million m2 developable land area

Final agreement between the Municipality and the private landowners defined
that each landowner had to donate 40% of the property for public use within
the same administrative sub-region; each landowner was given the option to
choose which part of the property they will give away.

Land use ratios of Public Amenities were defined by the Municipality per each-
sub-region for the purpose of integration within the land parcelation strategy.
Streets and urban blocks were defined through the continuous negotiation
process whilst keeping the overall urban strategy consistency. The project de-
velopable land area (parcels) of 2.54 million m2 is divided into 31.5 % public
space and 68.5% private space including 12.5% of existing housing areas.

3 plot ratios options

Plot ratios have been defined in 2008 by the Municipality and offered to devel-
opers as 3 developable options:

Option A : 31-50 % of the land use is allocated to residential use, maximum
plot ratio is to be 2.5

Option B : 0-30% of the land use is allocated to residential use, maximum plot
ratio is to be 3.

Option C : 100 % of the land use is allocated to hotel, leisure, cultural facilities,
maximum plot ration is to be 3.

Existing housing areas (0.3 million m2) a treated as special areas exempt
from the above options. Municipality estimates that residential ratio is about 2
in these areas and wants to revise this ratio in the future.

4.5 million m2 of mixed development

Given the above figures, approximate total GFA assumption is 4.5 million m2
which is split into public and private GFA.

private GFA: 3 500 000 m2 =78 %

Options for land-use mix and modal split were modelled. A critical factor was
the relationship between inhabitants and jobs. Almost 60% of the private land
use need to be residential otherwise either vehicular accessibility is not ten-
able or car use is too low to insure the commercial viability of the project.
Sub-allocations should be as followed :

60% residential = 2 100 000 m2 (including existing housing areas)

15% office = 525 000 m2

15% retail = 525 000 m2

10% other commercial (hotel/convention center, leisure, private education or
health etc) = 350 000 m2

public GFA : 1,000,000 m2 =22 %

The configuration of the public space is vital to ensure a sustainable and dy-
namic regeneration enterprise. There are certain mandatory sector allocations
within this space which are mandatory to provide functionality of the urban
environment. These include roads, green spaces, key workers amenities
(schools, healthcare etc), public administration and public worship.

50 000 inhabitants - 14 000 housing units / 100,000 workers
New Kartal development will serve the catchment area of Greater Kartal with
it's population of 2 million.

We forecast a very high New Kartal resident population working in the area,
in consonance with the design brief which indicates an “autonomous com-
munity”.

Given the current socio-economic profile of Old Kartal, this assumes a high
number of residents coming to New Kartal as “first timers”, working in a pro-
fessional/service-oriented CBD. Age would be relatively young and appart-
ments mainly for mid to high income professional and management people.

The proportion of residential build (both private and social) is a matter for
public policy but will be a key factor in determining the social mix of the project
and the complexion of the final regeneration.

Given below Kartal’s Municipality ratios, demographic profile assumption is
50 000 resident population and 100 000 working population over the period
of 25 years.

average dwelling unit size 165 m2
average household size 3.5
average office/commercial area per worker 25 m2

This optimal space allocation can only be considered an estimate, the actual
construction will be phased over 15 to 20 years. This mix should be continu-
ally assess in accordance with the future economic environment to ensure

properly planned urban regeneration.

Source : ARUP & Dgdx
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U R BAN ST RATEGY winning competition concept

Dynamic Stitching is the main conceptual idea from the competition stage de-
signed to connect the Masterplan site to the surrounding context, creating the
potential for the emergence of an overall distinctive cultural landscape.

Existing, loosely configured net of streets, shools, gaps and houses stretches
across the neighbouring towns. The purpose was to incorporate and elaborate
this net into our exploration for potential landscapes. The idea of the net has
proven a compelling metaphor across time, in our work, the graphic medium
of the net becomes the calligraphy of an urban landscape. It provides a unify-
ing structure for the pursuite of patterns of complexity and differentiation.

It begins by tying in together the basic infrastructural and urban context of
the surrounding site. The integration of the lateral connections with the main
longitudinal axis creates a soft street grid that forms the underlying framework
for the project.

The concept is flexible and adaptable to the existing context and focuses on
the idea to control the un-built rather than the built.

Stitching across the site - Competition stage - 2006

ZAHA HADID ARCHITECTS KARTAL MASTERPLAN, ISTANBUL



U R BAN ST RATEGY singular sub-systems

Subgrids and movement

Early stages of graphic production and modellin reveal site strengths, val-
ues and constraints. Series of lines respond to the landscape in a variety of
scales. Those lines have developped and evolved continuously through the
process of the project. They form sub-grids of the main overall street grid that
may suggest the trace of potential flow of people, a height zone boundary, a
building line, a line of sight. Together they generate a framework against which
a flexible volumetric landscape can take shape.

These sub-systems are essential to overall dynamic of the stitching , both at
a smaller scale as well as complex city scale. Attentive to economic flexibility
they allow the emergence of singularities in the neighborhoods.

Locally, these sub-sytems can be intensified to form areas of higher program-
matic density, open spaces, parcelation, vertical buildup of the city fabric...

Competition stage - 2006

sub-grids tests

Massing singularities tests

Subgridi simulation

ZAHA HADID ARCHITECTS
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URBAN STRATEGY | aynamicstitching

Dynamic stitching describes the overall concept and is developped in the fol-
lowing strategies.

Street connectivity

Lateral lines stitch together the major road connections emerging from the
west and east surroundings. Since the Masterplan site accomodates many
landowners, a flexible curved grid system has strong advantages for the trans-
formation process from existing ownership to the new land parcelation.

Network of Public Open Spaces

East - West public generous promenades are part of the open space and
landscape strategy.

Apart from linking the existing housing districts to the new Kartal development
area, they also create distinctive entrances from the surrounding neigbour-
hood into the Masterplan site.

The public promenades develop a distinct identity for the new urban area as
part of the overall new landscape and integrate the local public amenity clus-
ters to the main public spaces network.

Programmatic Continuities

Commercial routes take advantage of the public promenades and clear rout-
ing. We propose to locate commercial and retail facilities at their most visible
- adjacent to the pedestrian movement.

New commercial routs connect into the existing commercial land use strips
along the main roads outside the Masterplan boundary. They respond to and
interpretate local patterns of commerce to clearly define retail activity within
the Masterplan context.

Urban massing

The aim is to create an overall distinctive landscape growing from the sur-
rounding sites to rise peaks and higher densities in the middle of the site. This
supports the stitchining strategiy.

East - West zones of allowed height proliferation provide an exciting urban
experience with change of pace, scale and offer varied speeds according to
the character and singularity of the urban quarters.

The heighest buildings are regulated in those bands stretching from East
to West thus supporting the public promenades and public and retail pro-
grammes.

ZAHA HADID ARCHITECTS
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U R BAN ST RATEGY concentrated uses

Three attractive Focal areas

The three main distinctive urban quarters are identified by the natural differ-
entiation of the site into three broad bands running West to East. Two strong
urban landmarks, the former stone Quarry area and the Seafront are linked
by the North-South main public axis, supporting the tramway line.

1- North Hub and Public recreation area linked to CBD (office park)

Former stone Quarry will be transformed into an attractive public recreation
area. Leisure and office functions are surrounding a central public plaza, con-
necting the North Hub (subway station interchange and tram north terminus)
to the CBD which is one of the height peaks in the skyline.

2- Seafront-Marina and South Hub

The Seafront is connected to the South hub tram/train/ferry and is the vitrine
of Kartal Pendik new district from the Marmara Sea. It serves as a leisure and
recreation quarter. Inland, a new cultural and civic center emerges near the
transportation hub linking light and heavy railway infrastructure.

3-These two focal areas are linked by the central spine of the Boulevard.
The tram and the central median public space create a strong urban element
supporting more traditional european ground floor commercial continuity and
small scale city blocks.

These three landmarks are strong urban generators and form the main polari-
ties and landscape events in the Masterplan.

Public Amenities and Local Nodes

We propose to concentrate the public amenities needed in each sub-region
in order to form readable community scale public nodes. These nodes form
lively urban hearts for each neighbourhood, with higher density of uses and
continuous activity throughout the day. These zones of urban intensification
are tightly connected to the general open spaces network and green spaces.

ZAHA HADID ARCHITECTS

KARTAL MASTERPLAN,

ISTANBUL

15



PLANNING CODE

ZAHA HADID ARCHITECTS Kartal Masterplan, Istanbul - Report 02/2009




P LAN N I N G COD E I street grid and urban blocks

Continuous interactive process of land negotiation between public and
private

Part of the regeneration efforts of today are in partnership with the industrial
communities they are succeeding.

Due to its industrial background, the site is characterized by an intricate net-
work of land ownership.

The planning challenge was found in the search for a sympathetic transition,
supporting the short-term interlacing of industrial and service-based sector.
Dealing with existing large industrial estates, publicly owned land and built
residential ownerships was a main part of the working process, as maintaining
existing roads as often as possible.

ate developable land

lic developable land
million m2

illion m2
existing housing areas

streets
0.68 million m2
0.3 million m2

3.2Mm2

Public space 46% Private space 54%

According to the agreement between Municipality and landowners 40% of Public / Private land use mix - total sub-regions area
each private land had to be given to the public use, and 60% of each land

kept as a main developable landownership. Existing housing ownership is

excluded from principle maintaining its current shape and organisation.

In addition, the area is divided in fourteen existing administrative sub-regions
and all landownership issues, shifts and exchanges had to be solved within
their original sub-region.
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83 existing parcelation and streets

the parcelation into main urban blocks have developped and evolved continu- Public space 43% Private space 57% = oot
main private landownerships Marmara Sea

ously through the negotiation process, resulting in a land use mix of 21% for

Public / Private land use -

o ; 0 X 0 -
streets, 25% for public parcels, 44% for private parcels and 10% for existing sub-regions without exist. housing & Quarry area Existing Public/Private Land Use mix

housing areas.
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total masterplan area 5500 000 m2 g
(including green belt) P 2. G
masterplan "development" 3600 000 m2 g g é E § %
total sub-regions area 3200 000 m2 25 @ 2 2s
existing housing area 300 000 m2 ~ 3 > 2
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(excluding ex.housing and quarry) <
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(public & private together) Public space 31.5 % Private space 68.5 %
Masterplan general areas Public / Private land use mix - parcels only
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Ferry Terminal

Land Use public/private breakdown per sub-region - after 40% appropriation

Marmara Sea

Public/Private Land Use mix after 40% appropriation
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P LAN N I N G CO D E I street grid and urban blocks

Soft Grid and Flexibility
Urban plans have to keep a balance between an overall guiding structure and
the flexibility to respond emerging differences.

European-type cities mostly have a grid or hierarchal system of streets and of-
ten a mixture of the two. The grid offers both a strong overall urban image with
a generally even distribution of traffic and the most equal and flexible urban
fabric for future evolution in terms of density, sub-parcelation, land-use etc.

The proposed landscape is supple enough to respond to the seaside dispo-
sition and topography, the motorway and the rail line as well as the existing
industrial character discreet blocks of housing. Curved street grid allows flex-
ibility in the process of land distribution and parcelation and presents a robust
framework for unifying a differentiated landscape of future urban quarters.

As a soft grid, with varied sizes of stitches, it supports and unifies tight cluster-
ing of business-centred environments in some quarters, as well as the more
open fabric associated with recreational use of the ground in other quarters.

The original stitching idea and soft curved grid concept from the competi-
tion stage, have developped and evolved continuously through the negotia-
tion process of land use parcelation. Main existing roads are maintained and
upgraded in the new street grid.

The softgrid incorporates possibilities of growth, as in the case where a net-
work of high-rise towers might emerge from an area that was previously al-
located to low-rise fabric buildings or faded into open park space.

The plan is thus a dynamic system that generates an adaptable framework for

urban form, balancing the need for a recognizable image and a new environ-
ment with a sensitive integration of the new city with the existing surrounds.

Netpull - Competition stage - 2006

ZAHA HADID ARCHITECTS KARTAL MASTERPLAN, ISTANBUL 18



P LAN N I N G CO D E I open spaces strategy

Public open spaces network
The stitching strategy embodies urban positioning and an operational reality
to shape and control the un-built rather than the built.

Since open spaces do not carry economic value, often tend to be margina-
lised if there is a space contsraint. However, a well connected network of
varied scales of such areas has been shown to both enhance the welfare and
social utility of green spaces and increase land value in the proximate build
environment.

The soft-grid framework and its division into many sub-grids creates open
conditions to support a porous, interconnected network of open spaces that
meanders throughout the city. In Kartal, the public land area is currently con-
strained and to meet the demand for space, important focus areas such as the
quarry or the recreational seabelt must be integrated as main public polarities
in the open spaces network and tightly mixed with work or residence land
use.

We defined three main scales, constituents of the network :

1- Large North-South spine linking the main focus areas on the

whole site as such: quarry park/ CBD, commercial areas, sea front and ma-
rina.

This spine is supported by the tram line which is a very strong urban element
in the Masterplan and has a great opportunity to form public spaces and dis-
tinctive urban sequences across the site.

2- Public promenades crossing the whole site from west to east :

they participate to the comprehensive stitching strategy as a part of the pro-
grammatic bands stretching from West to East connecting the local public
amenity nodes to the larger public spaces and polarities.

These promenades are intended to provide pedestrian access and to support
the commercial use along them. Therefore they are mainly finished in hard
surfaces and should in no case be unacessible grass bands. These public
links are tightly connected to the proposed height zones.

3- Shorter public spaces in every neighbourhood, integrated to the community
hearts, such as green vertical paths, parks and plazas.

Green Public Park
- Public Promenade - Plaza
Green Path

Marmara Sea

444\‘:"
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PLANNING CODE

Three Sequences along the Boulevard
Stretching from North to South the boulevard acts like a main link between the
two focal areas.

It irepresents the main element of the open spaces network and it crosses the
site connecting areas of three different urban identities and scales.

At North it emerges from the clover roundabout in a form of a bridge road.
creating the opportunity for a large scale, multi-level city quarter, with high
speed, transport connectivity, high rise and large public and private amenities,
materializing the contemporary metropolitan urban life.

The ground floor level is mainly pedestrian supported by the tramway line and

a green vertical band which insure a smooth transition from a large scale to
the more traditional city scale of the boulevard.

Three main scales of connected public open spaces

Community scale : Parks

ZAHA HADID ARCHITECTS

open spaces strategy

District scale : West-East Promenades

The central boulevard area has a “main street” character tree lines on either
side,typical to many European cities. Supporting strong retail programme and
pedestrian movemement it gives the opportunity to 24 hour activities such as
daily market, small shops, cafe, playgrounds, local amenities, cultural events

The south part of the boulevard is a landscaped sequence, with less retail
and plazas and more open air playgrounds and sport facilities. Random tree
planting, varied sizes of green, and softer surfaces create a more autonomous
entity sloping towards the seafront.

| \‘)
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City scale : Boulevard North-South Spine
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P LAN N I N G CO D E I public land use breakdown

Concentrated Nodes of Public Amenities

We proposed to concentrate public amenities needed in each sub-region in
order to form readable community scale public nodes connected to the gen-
eral open spaces network and green spaces.

Each node incorporates schools, social facilities and small scale green spaces
into lively attractive hearts of the neighborhood /subregion.

Public Land Use breakdown

The land allocated to the public area is fluid since it doesn t have to obey the
three plot ratio options. It constitutes a flexible reservation to face the pro-
grammatic and economic evolutions of the area.

Split of public land, as given by the Municipality is:
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DO m2

OULEVARD
$ 5

0.8 M m2

61%|11.5% 11 % 5% 4.6%4.2%.

Public Land Use breakdown

Land Use/Sub-region| S1 | S2 S3 [ sS4 [ S5 S6 | S7 S8 S9 | S10 | S11 | S12 | S13 | S14 | Total
Streets 27166] 34074] 88268] 39409 32222| 39953[ 27353 56441| 43351] 63259] 46276] 72316] 23120[ 85019] 678231
Public Amenities 16089] 20042 66722] 6506 11546] 14048] 10691 86189] 60706 51990] 19562] 76071] 34767[321775] 796706
Total Public Land 43255] 54116] 154990] 45915] 43768] 54001[ 38044] 142631[104057[ 115249 65838]148387| 57887[406794[1474937
Sub-region area 94051] 119764] 357045] 119903] 116958] 131371]184481] 368705]192218] 276521] 161108[342764] 190590] 5626273218106

Public Land Use breakdown per subregion

reminder : the space allocated for a possible Convention Centre dovetails with demand for hotel
space (in the private space) since both correlate in the market for business tourism.

Education relates to state (public) schools/colleges to serve the needs of the New Kartal resident
population only. All areas are considered to be well served already. Public Amenities
If the initially planned Law Courts for Kartal which were planned to have a GFA of 360 000 sqgm
are still to be located in New Kartal, it will affect the land area required in the public space sig-
nificantly. High School

ity i Public Open Spaces

Leisure_Sport_swimming pool

Source : Dqdx Nursery Green public park > I ia —~4

Culture, Building - Public promenade
Administration Building Green Path erry Terminal

Health )
B §
Religious Building

o )
Infrastructural Building

g
>
o
©
ot S
gos™" &
9

0
‘e‘w d
S Marmara Sea
AN
@

ZAHA HADID ARCHITECTS KARTAL MASTERPLAN, ISTANBUL 21



P LAN N I N G CO D E I private land use & GFA breakdown

Proposed Predominant Private Land Use

In spite of the private developers having been given a free choice of land use
for each parcel, we propose a general guidance for the best land use in order
to provide overall consistency of the urban project and economic viability.
First principle is to concentrate offices next to the two main focal areas which
are connected to transportation hubs and include main public spaces polari-
ties. This context is necessary to provide an optimum environment for busi-
ness an cultural development.

A second principle is to take advantage of the tramway lines and tram stops
by proposing a dominant retail programmes along the route. A mix of retalil
and housing is proposed along the boulevard to match the suggested small
city scale density, as a pedestrian european scale sequence supported by the
generous public space and the tram line.

Varied heights and land use is promoted along the seafront to provide day-
night activity and a dynamic and lively vitrine from the sea.

Quiet clusters of residential neighborhoods are developped next to the sur-
rounding existing areas.

Takin into account the transportation requirements, the total buildable land
use (3 million m2), three available options for FAR, international benchmark-
ing comparison and our consultants analysis and forecasting, we made as-
sumptions for the public/private GFA mix and we propose to split the private
land use into 9 categories.

/retail/other but residential
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% residential land use

31-50 % residential land use

0-3

Option A Option B Option C
3 Plot ratio options

isure, private health..

B million m2
5 million m2

residential
2.1 million m2

11.5%11.5% 8%
- Housing > 50 %, including existing housing
- Housing 31-50 %

Public GFA  Private GFA 3.5 million m2

Public Private GFA mix. . Source : Dgdx & ARUP
£ [ Housing0-30%
E Retail + Housing
Ferry Terminal
% Retall erry lferminal
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& Offiee,
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_¢g E E S¢E Hotel + Leisure
8 g 5 _5 0 <
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3.5M m2

15% 15%
Private GFA breakdown Source : Dgdx & ARUP
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P LAN N I N G CO D E I transport system

Efficient Integrated Public Transport alternative

A transport model was established with the main objectives of predicting pub-
lic tranport and vehicular demand both to and from the site and within it. In
addition, parking demand was assessed for weekdays and weekends. The
model was used to test combinations of land use mix and modal splits.

The development must rely extensively on public transport, especially for jour-
neys to and from work.

It is clear that car use would need to be restrained or built area reduced.
Hence the tests were carried out using the lower spectrum of car usewhich
might prove acceptable to residents, employers and visitors.

Public tranport of rail, ferry and bus will furnish capacity to meet the demands
of the site. Extensive works are required on the E5 motorway and, in particu-
lar, the site interchange, to achieve even the moderate level of vehicular ac-
cessibility proposed.

An integrated public transport system consists of two focus hubs : the metro
station in the north, the suburban rail, bus and ferry public tranport node in the
south linked by a structuring tramway route.

Public rail transport will be very important to provide the degree of accessibil-
ity necessary for the development to flourish.

The suburban railway is placed in a tunnel.

The tram, with stops every 300 to 350 meters apart, has a potential branch
into Kartal.

To achieve accessibility, the capacity of the railway lines needs to be matched
by bus sytems serving the site and surrounding areas, together with strong
internal transit to and from the railway stations.

An extensive bus network has a main bus station at the southern public trans-
port node and a secondary one at the metro.

A passenger ferry lies at the terminus of the tram.

Public road tranport must not be overlook as it provides coverage and flex-
ibility which rail systems, by their nature, cannot.

The site and its junctions with the Coastal Highway and E5 motorway will be
used extensively by through traffic.

This infrastructure provides the framework for the emergence of new urban
districts. Not only does the transportation system generates the essential link-
ages with the wider metropolis, but the streets, tram, and train stations also are
the starting point to define the identity of their immediate urban surroundings.
Transport nodes and interchanges define not only the points of concentration
in a pattern of movement, but ultimately become keys to the architecture of
urban intensification.

Source : ARUP

ZAHA HADID ARCHITECTS
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P LAN N I N G CO D E I transport system

Street Hierarchy and Profile

Road Access opportunities are restricted to the E5 interchange in the north
and the Coastal Highway in the south. To the east and west numerous but
mainly low capacity streets offer access.

The E5 has reduced to 2 lanes by the time it reaches the site from Istanbul
and capacity is further threatened by some not too well defined partial junc-
tions. The interchange on the E5 has circular ramps of a capacity in the order
of 1,500 vehicles per hour (vph).

The capacity of the system is further compromised by the junction design on
the E5 where entering and exiting traffic conflicts and will have to be enhanced
in the future to support New Kartal development.

The Coastal Highway offers more opportunities for access. However, its role
is more local than the E5.

Afour-level hierarchy of streets, each with a defined role is proposed. (cf. sec-
tions next page) The boulevard, with its tram route, is in a special category be-
ing the symbolic heart of the Center with a limited vehicle capacity. To achieve
this objective, two norrth-south routes, one either side of the boulevard, dis-
tribute traffic to the Site as well as leading traffic from Kartal and Pendik to the
E5 interchange.

The Coastal Highway is placed in a tunnel.

Pedestrian connectivity is assured by a dense network of generous side-
walks.

Source : ARUP

45 m wide boulevard
26 m wide secondary road

18 m wide junction distributor/secondary road

16.50 m wide distributor road
@ 10.50 m wide access road Ferry Terminal
@ 20 m wide over train line road

Main Streets network Boulevard trafic diversion

ZAHA HADID ARCHITECTS

Marmara Sea
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PLANNING CODE

transport system

Parking policy Street main junctions Street profiles
A car parking policy, embracing provision and management, is vital to the suc-
cess and accessibility of the center. Car parking standards, below those pre- J_

cribed currently and sharing of non-residential spaces are advocated together
with a variable tarif and permit system to regulate usage of parks.

3.25 3.7 2.5 5.00 [

(19e TR e 1 @ Jo R G
S| | BE | | SetE il

secondary road :
2 car lanes + on street parking each side

Basement parking is promoted, since Istanbul Metropolitan Area is in the first
degree earthquake zone, most of the foundations of the buildings should go
at least one basement deep into the soil in order to be able to resist the hori-
zontal movements originated by earthquakes.

On street parking

In general on street parking (in line) on both sides of the streets has to be the
rule. (cf. street sections). Large parking plots on an entire parcel should be
forbidden and not any green or park should be transfer into a parking. This is
necessary to protect the city scape and provide comfortable and lively side-
walks.

boulevard - center part :
2 cars lanes + tramway + on street parking each side

Exceptions can happen for big or special public facility or infrastructure.
Private parking needs to be solved within each private parcel, either at the
back of the parcel or in a basement.

junction between 2 secondary roads

By no means public promenades, parks or setbacks should be used as park-
ing, not even temporary parking. Parking lines have to start 10m away from
a junction between two distributors and 20m away from a junction between a
secondary road and a distributor or another secondary road.

Strict parking regulations in terms of supply, use and management are also
essential.

Source : ARUP

junction between secondary and distributor

Parking needs

ZAHA HADID ARCHITECTS

Source : ARUP

10%

local road one way
1 car lane + on street parking

s local road
1 car lane each side

KARTAL MASTERPLAN, ISTANBUL

Land use Parking needs distributor road (transition from 26 to 16.50 m): . distributor road . .

CFA % pp— esidenial . 1 car lane + on street parking each side 1 car lane + on street parking each side

m2 m2 /p 1/ dwelling unit (165 m2)
Residential 2,300,000 51.11% 13,939
Office 525,000 11.67% 100 5,250
Retail 525,000 11.67% 115 4,565
Hotel 145,000 3.22% 200 725 e |
Entertainment 110,000 2.44% 35 3,143 i T
Private Health 95,000 2.11% 100 950 8
Education 185,600 4.12% 150 1,237
Cultural & Social facilities 288,200 6.40% 50 5,764
Administration/Infrastr 210,700 4.68% 125 1,686
Public health 80,000 1.78% 100 800
Public worship 35,500 0.79% 225 158

0.00%
Total 2,500,000 100.00% junction between 2 distributors
38,217
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P LAN N I N G CO D E urban massing and height strategy

If the urban soft grid, the open spaces network, the concentration of usages
and the transport sytem provide a guiding structure for differentiation, our proj-
ect-based experience with the three dimensional architecture of movement
allows us to define the specific qualities of new urban districts.

The landscape of the future city is based on discovery, nurturing, and radical L
interpretation of the fragmented and distorted form of the currently existing
landscape.

Skyline and Urban “Blanket “
The proposed height strategy aims to apply the original concept of the distinc-
tive dynamic skyline developed in the project’s competition stage.

Urban Massing is generated from the three-dimensional model of skyline.

The urban blanket defines three high-rise regions located on strategic points 3 i{f{r

on the site : s

The first peak is forming the CBD (office park) on the north side of the Mas-

terplan {

The second peak is at the starting point of the Boulevard, forming the en- 1|||.'|.'-'
L

trance of the Boulevard sequence. M. R

The third peak is in the South, forming the leisure area next to the marina,
landscape from the Seafront’s perspective, as a vitrine of New Kartal district.

The height strategy applies the three high-rise zones in the most flexible
way.

This is achieved through one parameter only, which is the prescription of max-
imum heights.

26
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P LAN N I N G CO D E urban massing and height strategy

Zones of allowed height proliferation
The height regulation is achieved through identifying and specifying the maxi-
mum height on all the urban blocks.

The heights are regulated in bands stretching from East to West thus
supporting the idea of “urban stitching” on several levels, spatially as well as
programmatically.

There are two distinctive height zones - one being variable and the other 22
meters:

Purple Height bands show the variable height, generated from the 3d model
of skyline dscribed before. General height in between the bands is defined as
22 m. It gives the opportunity to built up to 7 floors (assuming the ground floor
to be 4 m high).

On each city block Maximum height is indicated and a physical line marks the
height change where it occurs.

27
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PLANNING CODE

seafront landscape

The seafront is the unique gateway and arrival point to the site.

Seafront’s panorama reflects the moving skyline of different height zones, of-
fering a distinctive and visible “vitrine view” for the New Kartal area from the
waterside.

The panorama shows the ascending built-up strips, moving from the seafront
towards the quarry.

The height strategy defines only maximum heights within height strips due to
the very complex ownership and parcelation background of the project. There-
fore itis ov great importance to follow particular design recommandation in the
front parcels at the seafront.

Buildings along the seafront should not be of the same height in order to avoid
the impression of a built wall separating the seafront from the rest of the city.
Access to seafront should not be blocked.

The unique location to the seafront shouldn’t benefit only to the privileged
front parcels - all parcels should benefit from the prosperty of the area.

ZAHA HADID ARCHITECTS

Cultural district

The public strip next to the marina is defined with a cultural programme. Al-
thugh compliant to height regulations the district also reflects the dynamics of
the overall urban landscape.

Seafront future functions should be mixed and vibrant enough both at day and
night to ensure the urban intensification role of the water edge.

KARTAL MASTERPLAN, ISTANBUL
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P LAN N I N G CO D E I city & streetscape

Human scale bulk along the streets

To achieve the “city scape” from the perspective of the street level, we have
set up a sequence or architectural volume rules along the streets. The main
issues are to avoid canyon - like streets, to insure a certain maximum light fall
on the street surface as well as on the building facades. Public spaces and
streets are the most sustainable elements of a city and also the shared reflec-
tion of each quarter’s character.

The streetscape guidelines define a buildable envelope in relation to the street
width. Aline drawn from the centre axis of the street to the top of the maximum
alowed facade height of the facade along the parcel boundary defines this
buildable envelope on both sides of the street.

We propose two methods of getting the maximum height in accordance to the
main building typology.

small/intermediate scale building blocks:

small to intermediate scale buildings which are in an urban city block location
forming a continuous building facade along streets

To get the maximum facade height along the parcel boundary the following
formula is applied:

max height = total width of the street between two facades + 1 storey

Maximum allowed facade heights according to the street types :

\ Setback line Principle
\ drawn from the middle
\ of the street (1) to the top of the max

\ facade without setback (2)

max height for the -—
vertical of the

\ fagade without

setback

Buildable

envelope

each side

of the street

width of the street

10.5 m wide streets: Hmax 14 m
16.5 wide streets: Hmax 20 m
18 m wide streets: Hmax 21.5m
26 m wide streets: H max 29.5 m
45 m wide boulevard: H max48.5m

high rise/ isolated building blocks:

any building which fits in an envelope of average max 50mx50m width and
doesn’t build up the whole parcel length and doesn’t form a continuous build-
ing facade along streets (distance between two buildings has to be more than
50m).

To get the maximum facade height along the parcel boundary a ratio of 1/1.5
between the street width and the maximum allowed facade height is applied.

Maximum allowed facade heights according to the street types :

/ /
\\ // / \\ //
=
\ / /| L
N/ . \ /7—
\ L/ \\‘// \ I/
|
o % g A y
iRl : s
45.00 m | 26.00 m 18.00 m

Buildable envelope for small/intermediate scale buildings

10.5 m wide streets: H max 16 m
16.5 wide streets: Hmax 25m
18 m wide streets: H max 27 m
26 m wide street: H max 39 m
45 m wide boulevard: H max 67.5m

\ /

/
h max = 67.50 m 7L

These guidelines are relevant for private parcels only, fixed heights for educa-
tion buildings have been defined by the Municipality:

nursery = 1 storey (max. 5 m height)

primary school = 3 stories (max. 10.50 m)

high school = 5 stories (max. 17.50 m)

ZAHA HADID ARCHITECTS

\
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\ih max = 39
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s
/

/

\hmax=16m/

Buildable envelope for high rise/isolated buildings

|
26.00m

\ /

18.00 m

16.50 m
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P LAN N I NG CODE I building lines & distance between buildings

Vertical building lines

To protect a continuous groundfloor commercial activity and avoid street vol-
umes becoming to wide, all landowners along the vertical building lines in the
central part of the Boulevard are obliged to build their parcel up to 70% along
these building lines.

The same principle is applied along the East - West promenades, as 40% to
70% of the building lines need to be observed.

Existing housing zones
In a second phase, if they are demolished, the existing housing zones must
also comply to the building lines.

Distance between Buildings
To allow sufficient light and air circulation inside the parcels we propose to
regulate the minimum distance between two buildings.

In any parcel, two or more detached buildings shall be permitted on a lot in
accordance with minimum interior yard requirements between all buildings.
The required minimum depth of such yards shall be determined in relation to
the height and length of each building wall, as follows:

Urban city blocks (cf. above definition)

Min Depth = (H1 + H2)/2

High Rise/ Isolated building blocks (cf. above definition)
Min Depth =50 m

The minimum depth of yards shall be measured perpendicular to the building
wall at all points. Such distance between buildings shall in no case be less
than the sum of the required minimum depth of such adjoining yards. Re-
quired yards may overlap, provided that such overlapping does not decrease
the above minimum yard distances separating buildings.

After any portion of a lot has been developed under the above provisions
such lot may be divided into smaller lots only if each resulting lot and buildings
thereon conform to all the regulations of the zone district in which such lot is
located.

line build at least 70 %
line build from 40 to 100 %

- parks - primary voids

Marmara Sea
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PLANNING CODE I phasing principle

Private and public projects in strategic nodes.

Uncertainties about programmatic and economic situation, private and public
investments capacities, imply that urban planning is no longer frozen long
term master planning.

The planning must be more strategic and flexible, allowing varied programs,
densities and development scales to take place in the future without affecting
the spirit and matrix of the project.

The regeneration of Kartal area will be experienced as an emerging mosaic
of new urban quarters each structured around a particular logic of investment
appearing in time. Detailed and spread out phasing over 25 years would then
be unrealistic and inappropriate. The issue is to insure a good and sustainable
start of development for the new Kartal sub-center.

Visibility is also a critical point in such a large and strategic new district for
Istanbul City. The sucess of first developments will be critical to the success
of the new image and attractivity of the whole area. If strong and continous
political support, well-recognised private developpers, outstanding and singu-
lar starting actions, and even small but strategic and qualitative public actions
are gathered, it will pave the way and give the necessary trust to average
developers.

Starting and concentrating first actions to provide sufficient “mass effect” is
then an absolute necessity.

Again, good accessibility, early and efficient development of the public trans-
port is also a key element of the attractivity of the new area.

Ine
L
= : ~SSubway Station

Providing the economic stability is achieved the first phase can be achieved N ,

over 5 years and followed by the longer period of 15 years for the completion
of the masterplan development.

& M
Tram Terminus /

)

L}
]
74
Ferry Terminal

LTS
/ B {
/y
Ferry Terminal

phase 3 principle : junction areas option with renewed existing housing areas
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P LAN N I N G CO D E I reference masterplan 1/1000

eos eleWwle

UO B

o Apanlie

aull Buipjing m

— ]
qny uoneis

aul| uresy pablawqgns pue aui| ures @

eze|d - speuawoud 21qnd

sired 21gnd usaib .
Buisnoy Bunsixa Jo ease E
samuawe 2ygnd .

Sy, s)00]q areaud
or, woiq arerud

spuequbley

KARTAL MASTERPLAN, ISTANBUL

ZAHA HADID ARCHITECTS



NEIGHBORHOOD, SINGULARITY AND SPEED
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NEIGHBOURHOOD, SINGULARITY AND SPEED density and ground coverage variations

Singularities within the overall landscape
Overall dynamic landscape is generated from the three-dimensional model of
skyline expressing itself in varied heights, densities and ground coverages.

Sub-grids may further be used to sub-divide as much as needed in each block
development to define parcels, perimeter blocks, voids, detached buildings,
cuts and setbacks.

It will allow the emergence of distinctive quarters and singularities in the new
urban landscape while creating a porous, interconnected network of open
spaces that meanders throughout the city. Through subtle transformations
and gradations from one part of the site to the other, the resulting fabric will
create a smooth transition from the surrounding context to the new, higher
density, and more intense urban experience development on the site.

3 identified scales and ground coverages

In certain areas the model rises up to form a network of towers in an open
landscape, while in other areas it is inverted to become a denser fabric cut
through by streets, at other time may completely fade away to generate
voids, parks and openspaces.

The quarry-CBD area and the Seafront are large scale and high rise areas
(Peaks), where buildings tend to be tall, isolated, like objects connected to
big public spaces. In the center a broad band including the boulevard offers
the suggestion of a civic and residential homogeneity at smaller scale with
build continuity and high ground coverage. Public and semi-public spaces are
smaller and more intimate.

To make a smooth transition between these two opposite scale two intermedi-
ate zones forms the third scale of urban fabric, with medium ground coverage
and mixed building types. Here the pace slows down or speeds up.

Varied speeds and changes of pace

This differentiation encourages variations in the overall urban landscape but
also in speed of vehicular traffic, pedestrian movement, morning and evening
rush hour dynamics, as well as difference in building typologies and archi-
tecture. It also allows integration of future development into existing urban
patterns.

Movement, changes of pace, scale breaks as well as fixed nodes, vertical or
horizontal crystallisation, are all sub-scripts of the first soft grid system. They
will add more subtlety and singularity to each quarter, creating local accidents
and events, “hard points® of urban definition and intensification, as well as
softer zones of slackening and urban breathing.

This complexity adds to the quality and variety of spatial perception, creating
landmarks and strong identities and is important to the establishment of dis-
tinctive urban quarters. The flexibility of this non-systematic sub-division ap-
proach can absorb differences in land ownership sizes, styles and typologies
of architecture as well as variety of land uses.

The unity of these distinctive urban quarters is embodied in a new cultural

and complex landscape whose hallmark is the embeded balance between the
architecture of movement and marked clustering of urban ressources.
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NEIGHBOURHOOD, SINGULARITY AND SPEED | e of oo and come chie
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NEIGHBOURHOOD, SINGULARITY AND SPEED | | gibormood and strestscape studies
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N E I G H BOU RHOOD1 SI NG U LAR ITY AN D S P EED I height proliferation along public promenades
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NEIGHBOURHOOD, SINGULARITY AND SPEED |

tests of vertical urban mass ntensification
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NEIGHBOURHOOD, SINGULARITY AND SPEED |

analysis of mass articulation
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NEIGHBOURHOOD, SINGULARITY AND SPEED | i uban iandscape
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APPENDIX A I dgdx _ Base Benchmarking

A Rationale for Regeneration
Capacity Forecasting for the Istanbul Kartal Masterplan
Design Team Meeting 5 June 2007
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APPENDIX A I dgdx _ Base Benchmarking
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Towards an optimal land use strategy
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APPENDIX A

&z economic consulmants, dg|dx are appointed by Faha Hadid Architects to determine
the optimal land allocation stracegy to meet the stakeholders objectives of the Iszanbul
Farral Development Corporation.

We have worked closely with the design team at Zaha Hadid as well as Ove Arup
Transport and Infrastructure to ensure assumptions are consistent.

20 The broad outline

The project land area extends to approximarely 3 million sqm. Based on a plot rario
of 1.5, we envizage a built area of approcdmarely 4.5 million sgm in the private space.
The Client has instructed us to divide the project land area in the following
proportions: 40% public space and &0% privace space, the latcer imply income-
generating edifices.

Each space in turn will be segmented inte sub-sectors, outlined below. YWWe emphasise
however that all figures quoted in this report relate to the entire project area taken as
a whole and we do not present analysis for sub-regions at this stage.

30  The private space

The land area allocared o the private space totals | 816,728 zgm. being 60% of the
rotal project land area. We are advized by the Client that the sub-zllocations should
ke as follows:

40%  Privace housing

3%  Commercial — recai

15% Commercial — office

5% Commercial — other income generating

3l Residential

There is a chronic shortage of houzing in lstanbul. The discussion for the causes are
beyond the scope of this document bur relare o high population growth and inward
migration, unzuthorized, unplannad and therefore inadequate residential provizion
historically and currently, entry barriers such az price which prevent wide zpread
access to the new projects which are being developed 1o address historic insufficiency.

For Kartal, we worked on the basiz of two housing forecasts, the IMPSIS's cwn
projections and our own data which effectively sense-checked the latter. We did not
have access to the 515's methodology but cur own methodelogy is based on standard
“WWestern Eurcpean demographic forecasting techniques. The resultant data for both
foracasts closely mirrered one another and revealed an ongeing housing shortage in
Istanbul of arcund 100,000 units per year.

For the purposes of Kartal, we need to consider how the residential build will
contribute to “clearing” the housing marker. Certainly, aithough there is a demand for
residences looking forward city-wide, location, price and space will be key criteria in
the consumer purchase decision and this dynamic will affect the prospects for
residential take-up in Kartal. For the inftial purposes of the space allocations in the
Masterplan, we have carried out a supply-side forecast based on the above space
allocation which generates the following base housing configuration:

Table |: Breakdown of housing units

Mo of residential wnits baile Total res wnits Total number of Tol surface
residents area of
dherellings m’
I+l 4192 9530 172,509
Fad| 037 13,214 163,344
ELd | B0 17,263 1,090,037
4+| pluz g6 3,193 90,834
Toal 17,555 63,200 1LE16,728

dgdx_Discussion paper on land use strategy_July 2007

3.2 Commerdal

The commercdial space consists of retail, office, hotels/other commercial facilides (to
be zpecified). allocated by the Client az 50%, 25% and 25% rezpectively of the GFA in

this sector. The breakdown is presented below:

Tabfe 2: Breakdown of the commercial space (GFA in sgm)

Rietai 5000% 1,352 544
OHfice 25.0% 481,273
Hozel: 4.9% 133,333
Cither 20.1% 547940
Commarclal total | D% 2.725,082

Qur view is that the weighting given to retail is significant. Although our research
shows there is considerable scope for retail expansion in lstanbul due o historic
undersupply. the current and future pipeling is very active and therefore developers
are moving fast to meet demand. Y¥¥e would therefore conclude that for such high
levels of retail space to be tenable (ie acceptable levels of occupancy and rents), there
would need to be sustained GOP growth above our base case scenario of 4.5%,
increasing consumer expenditure in retail o support higher sales densities and
COMpPEeTEnt assel management to ensure sustainable foodfall in the project area. Ar the
wvery least, we would envisage Kartal to be the shopping nucleus par excelfence for the
whole of Anatolian Istanbul {not just the hintzrland as described in the Brief) for the
retail space to clear. Both public policy and developer strategy are key in ensuring a
successful cutcome but we would strongly advize regular revision of assumptions and
re-forecasting to ensure projections are consistent with the appropriate econamic
context prevailing.

In terms of office space, our leng-range forecast for the whole of the city of lstanbul
indicates an ongoing demand for high specification, Grade A office accommaodation, in
line with economic growth and forecast job creation. However, Kareal will be faced
with competition from other CBDs in the city, particularly the eztablizhed Levent-
Etiler-5isli-Taksim (LEST) axis burt alzo up-and-coming areas such as Altnuzade. Again
therefore public policy and developer strategy will crucially affect prospects for wake-
up and we would advise regular re-forecasting in accordance with changes in the
SConoMmic environmeant.

The space requirement for hotels are derived from the requirements in the Brisf and
“Oither Commercial” is a floating area which could be allocated to private educational
facilities, privave healthcare, private recreational facilities in accordance with marker
dermand.

40  The public space

The land allocated to the public area is possibly fluid but maximally. can consist of (in
sgm):

Public land available 1 201,153
Quarry 413,121
Recreztionz! 2B 454
Total ] 917

The configuration of the public space is vital to ensure a sustainable and dynamic re-
generation enterprize. There are certain mandatory secror allocations within this
space which are effectively inelastic since no urban environmene iz functional without
them. These include roads. green spaces, key worker installations {schools,
acutelemergent healthcare etc) and public administration and public worship. Cince
the space for these is sarisfied, then other, dizcretionary allocations are conzidered.

The allocations for roads are fed in from Arup/ZHA and for green spaces, we observe
the minimurm IMP planning standard of 10 sgmiresident. All other allocations are
derived from our own economic forecasting. The following breakdown is suggested:

dq dx

Table 3: Breakdown of the demand for public space (Land/GFA as indicated, sqm)

Fioads Te4650  Land
(Gresn/ocgen spaces 431998 Land
Cultwral facilicies 100,000 GFA
Convention centre 30000 ZFA
Education 147810 GFA
Public worship B77T GFA
Public healdh 5572 GFA
Public buildings X000 GFA

Tol 1,753,807
41 Cuhural facilities

This therefore leaves the cultural area. VWe have allocared a preliminary zpace of
100,000 sqm for cultural facilities, which we understand will include certain prestigious
or iconic monuements such as an Opera House. Sraristics on comparative demand for
cultural facilities are not widely collecred although Eurostar iz embarking on a project
to address this. As a rough estimate, the UNESCO World Cultural Report. indicates
a requirement of 3-7 (European average) performing arcs venues per million
population, thaugh no indication of size or artistic focus is provided. For Kareal (bazed
on the forecast of 3.1 million hinterland). this approximates to around [5-21 venues.
Thiz does not include museumsiart galleries.

However we caveat our recommendations with regard to cultural zpaces with the
proviso char “culture” is not a prima foie profic-maximising activicy and as such, not
readily amenable to economic analysis or forecasting. “Culture” whilst an integral
element of urban landscapes and sustainability, enhances the populace’s well-being, its
utilicy. These variables are subjective, and not easily quantfiable in accordance with
standard metrics.

It iz true that space will of course be a function of foodfall, ie the visitor demand for
such areractions, but given these installations will fall within the public space. price will
{should} not be a market-clearing instrumene and conceivably, demand could be
uncapped. Furthermore, an inappropriate cultural mix may be controversial,
ultimazely unpopular and therefore financially loss-making. An excess of “elitist”
installations {eg classical performing arts venues) will not, by fts very natre, atoract
mass interest therefore other facilities which would appeal o a wider popularion
{public libraries, museums, media exchanges. concert arenas) may need to be
considered.

42  Grean and opan spaces

Quite apart from the weffare-enhancing and social utility of green spaces, a
prependerance of such areas has been shown to increase land value in the proximare
built envircnment. A study by GLA Economics in London showed that for every 1%
increass in green space, average house prices in the proximity can rize by 0.3-0.5%. In
Mew Tork, the acoountants Ernst and Young report that commercial real astare rents
close to Bryant Park rose by up to 225% in a decade, following massive investment in
the green spaces in the area, the increaze far outstripping the growth in locaticons
more distant to the regeneration. Thers are other several sxamples worldwide which
demonstrate that investment in public open spaces is not just socially desirable but
generates economic returns also.

50 Condusion

The oprimal space allocations in Kartal can only be considered estimates ar this stage.
given acrual build and construction will be phased cver a number of years. The Client
has a very clear idea of the initial land use strategy and our advice is to continually
aszess this mix in accordance with the future economic environment to enzure a
properly planned urban regeneration.
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APPENDIX B I OVE ARUP _ Sustainability

Intraduction

On 2005 Zsha Hadid Architects (ZHL) has been appoinied fo design Karal - Pendlk
Masterplan in istanbul. The project comprises a mixed used develapment of approxmately
4,5000,000m2 of development In @ 340Ha site sRualed to the east of the city of IstEnoul,
alang the coast of the Marmara 5ea (s22 Figure. ).

On March 2007 Arup were a6ked 1o provige enginesrng Input for Tie Masterpian design to
be submitted In 2007. This repart brings togetner all the sustanabilty lssues that arlse

amongst the oiffersnt enginessing discipines. It aiso covers ofher lssuss which hawvs not
been considaned in the oiner parts of the report, Such 5 emvironmental tesign of bulldings.

1.4 Sustainability

1.3 Resource Cycles

Sustalnzbify has besn most famously defined by Gro Harlem Brungand a5 “devalopment
inat meets the nead of The present generation whinou! comprising the abillty of future
geEneralions 1o meet their neads”™. Susiainabiity s commanly LSen 36 an umbrela term for
a whoie breagth and deplh of lssues which can genarally be related o under the headings
of ocietal, economic, natural resources and ervironment. The focus in this sustainablly
sTategy k on addreszing natural resource USe ang emvironmentzl Impacts Tough an
ecofootprint ‘ane planet INMNg' approach. The development should also aim to enswre that
sodetal and econamiz Taclors are caneidened and whers appropriase thess Nave also been
addressa In this raport.

1.2 Global Ecofootprinting

One planat Tving regquires e reduchion of ecological demand below the Earih's avalabie
thcapacity. The concepts of ecological foolprnt and tlocapacity can be measured In fems
of land area In the unifs of gichal hectares [gha), which represent 3 heciare wilh ward-
average ablity o procuce resournes and aoEoMm wasles. Wners refsrence |5 mace to
ecofoofprinting, ivfomalion Is takan frem the Lving Panet Report 2006 (3] produced by the
WIWF. Where Informatian retaies to Te Unked Arab Emirates In particular nfamaticn 15
taken fram e Project Sdbon 2006 Mabional Accounts for the Unked Arsb Emirates {b)

produced by e Giobal Footprint Metworc. The Earth's biocapacky is 1.8ghaiparson. The

Cument average globa ecofootprint B 2.2ghaiperson which COMEEpOnds W0 Mumanity
requirng anound 1.22 planet Earths o be abde o sustain iksaif al cumant levels. To reduce

inls io one planet requires an overall reduction In ecofoolpent of arourd LS. Indvidual
natiors vary above and below s average Wil lamge parts of the developing warkd below
the 1.8ghaipersan mk and the majorty of the develaped warkd above the Imi. Cuba I the
anly nation fat was found o mest bath requirements for devalopment and ecofoogrint

Ecaf uivalent rumber of Earths
cctpr G
i
gha'p
ErEan
Globak
22
Aierage
Turksy | 2.1
usA oE
o 45

=3 IMAge CoUriEsy of e IMage SCRence & ANGIYSE LaDOraary, NAGH JONNESN Space
Cenfre

A CRy CONBUMES products and produces waste which result In an ecological demand for the
production of e rescurces and ADEXPNON O the Waslss. TN resource Nows Mal ane
required for a ¢ty to gperate can be reduced fo the key ows shown beiow:

INPUTE OUTFUTS

ey

Kartal -
Fendik

maerais [ . =i

& raditicnal modiel such as ihat In the diagram above has a Inear flow of nesounces in and
wasle gul  in moving fowards ong plianet Iving iere i 3 need for an S00-SYsEME ype
approach o resource YowEs whers cydical processes are created. A move towards cycical
prOCESEEs Can be achieved by adopding the Mierarchy below.

in agopting the hierarchy angd mowing towards cyclical resource Nows 3 much moare
Imagrales approach Is required 1o the resource slreames.  Ins2ad of belrg consldered as
separale elements the resource Tows shouid De seon logether a8 3 whoe misgrated

resoUrce cycke whene the wasle from one siream can Decome 3 useablks resounE in
another.

Sustainability indicator targets

The idea of sustanabilty |5 1o achieve quallly of M2 and equabty, empioymant and
prosperity, enviranmental profection and the cycical use of natural resowrces, for botn
CumEnt ang fulure generations. The chalenge Is 0 achizve 3 balance Mal fumls all of ihase
ochjecilves within the comfext of the development site. As GUCh Susianabilty cannot be
considered In absokne ferme; B nescs 10 be Integratad info the thinking and design of the
project from iis Inltial Incepbion 12 s ulimate retiremant. It should b2 3 holisic process that
\=adE o 2 best possibie resulis. Ercady, Sustalnabify can be considered 0 COVES
enyinonmental, ratural resolrte, eooromic and socla kEsies. Wihin these seciors @ llst of
idlicaiors can be identified fo highight the sustainabiity Issues and opporiunitiss retating bo
a3 development. Such a fist Is given below. For the proposed Mastempian s In Turkey 1t Is
immediansly apparent 1ak some of these indicatons present bo the grealest chalengss
and e greatest apportunities Tor achieving sustainabie development.

maximise refiim an invesims

fiedibiEy and adaptabity of development
maximise asss value froagh Sesign
diversificaion of economic actstly

meetng perlommance needs first fime

new Benchimark far elandards

ouliding adaptabd Ty, Sexiblity for personalsation

fulure prociing

dersiy of deveiopment

gie contex

diversRy of Sevelopment

Droariiein sHe

food piains

redamatian of land

aMflcisnt buliding anvalopes

rediuca carbon emiasions

7am ozang depletizn

Increass ranewabda snengy

bullding energymeatingicooling systams

faciitige for occupler manlonng of anergy and waler use
direct emissions o the @

ndirect emissions bo e alr

dusl ard parlicusias mater

loww weater uge, caphurs and recyciing

drainags sirafegy; local etorage or re-uss

waier discharges and seaage reatmeanl

minimis= use of raw TrEanals innough design

maximiss use of sustainably sourced mabenais
minimiz= consinicion waste Impacts

taciiies for end-use waste recyding

mprowe sile blodhversky

enhance gresn spaces In the oiy

enhance dHT local nabliats, protect senslive ecoiogy
design Tor utlisation of the pubilc reaim

privabe and public open space

crime reduction by design

access to goods and senvices, heakihcare, schools, sport and Iesure
0Cal [obe

walking. cyching and pubic transport

cnalce and equalky of transport modes

socially Indusive deslgn

recognise communty cullural needsiestyls

diversity of g2, race and culture — Indiiduaiity

nealth and weitare

sighi, 5ound, smell, 3ir gually and daylight

outdoor climabe; wind, temp, shading, rain sheltering
DUENEES apportunities for new and exising local companies

pianning fior skl neads and fraining o creale jobs for locals
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Sustainability issues throughout the report

3.1 Transport

Few aliematives exist for iz provision of ransport energy alher ihan gasaine and diesel.
Both of these are Carbon based fusks which have & significant Impact on ecologleal
resources and therefore the most efectve way of reducing the Impact of transpen energy Is
oy reducing the demand for privale travel by road. Pubilc iranspart is much mare effcient in
ferms of energy per passenger mie and nerefore encouraging use of pubilc trarsport Is an
ffective way of reducing transgor enangy demand. Walking requires na enangy Input oiner
ihan 3 persoms norma food Infake and merefors encouraging Walking ithin the oty also
reduces ransport energy demands  As decussed In the Transporiation stabegy the
development encourages the use of pubilc fransport by providing an accessible and fuly
imagraled nebwani. Privals car use In the ity 15 discouraged by resinclions on parsing.

Use of reneswahies.

in the Uity Stralegies Report, S2ction 3 of on pOWer STatagy and Arnex C1 glscuss the Iy e
dPferant opfians on provision of renewable energies.

3.2 Wiater saving technologics High efficlency themmal sysizm ("] renewable power dices nol afT=ct
mrrrre—— i eak insialed demand

Several options 1o save watar have been regarded In the repor targeted b the reductian of I fj A A Wl

Imigation waler uilleed on sR2. In the UtiRy Siralegies Repon, Seclon & discusses the — R WS absence of CHF If no CHP

rewss of grey water and shom waler for Irmigation. These sTabagles could polemilaly save up (""" Rain waber hanvested Hno grey

to an estimated 3,000M3day of Imgatian water. — b waber ystem 5 on place)
—— E Ol T

3.3 Encrgy provision: Rencwables i
— Ry wEIET

Renewaiza ensrgy generation provides energy wiin no ecological demand 36 Snergy from l. . PANEL ()

ine sun, wird, and wave and 1dal fomee |6 usad which [5 Inherenlly avallatke from the — Foul waker o = - a3

environment and cannot be used up. Renewalle enangy produces e emissions and &0 by - 2TV () I N A

MeCiACing erengy Deneralzn Fom carnon bassd fusls the ecofoiprnt |5 reduced through the Fizin water (7] -

Heafing
1.4 Energy provision: High efficiency thormal system Alr pomdHoning OF absompbon
chilkers provided)
High effclency themal systemes genaraly reduce power demands for heating ! coolng the ’
pulidings by Ulllsing avatabie heat sinks 1o mantsin the temperature winin e conion T
Zone. Therz are differsnt oplions avalae In order o provide 3 dswelopment sUCh as 1E0MW S TAMW EiE 3,000 m3rday
centralsed seawsher cooling, cerlralsed groundwater cooing o energy plies. These # & HEAT PURP e 3 S z
optiors are discussed In the Uity Strategles Repor section 3 and Arnex C2. Depending iy . % | 1t
an M2 vincinity %0 the shore and avaliatilty of grouncwater, diferent opsons mignt apply for CHILLER L
ndrel gl Diocks. | EHF oMW A HH
3.5 Combined Heating and Power genaration (GHP) - | .-‘-i- T B
Cormizined Haating and Power gensration represents 3 way of making the maost of the use of I :
ihe h2at generated lo produce eieciniclty In piats. The generation of poseer, gErenaly
caming from & gas plant, 1s Irked ta a disinct heating network wnlch distrioues ot waler L
which can be used Tor neating during winer and cooling with the help of absorpion chilers W arm water return i 3,000 m3day
HEAT FR {_ —— e : : ! |
incaly instalked ineach block. (BEWERAL * Excess grey walsr to
In the UtilRy Strategles Report. Section 3 of on power sirategy and Annex B discuss this . oy  foul I winber
aptin Hot water pipe Al ;
. CFF BITE Wk STE
- i
3.6 Sustainable Urban Design Systems i
— | 18,000 m3/day 14,000 m3icay caul

Slommaater can camy pallutants of diferent kinds which might nesd fo be intanceptad before
they reach 6ensRive areas. In he LI Srebagies Report, Anmex O disCUR6EE e diferent Overall Strategy

syabagies suggested In ihis report
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Environmental building design

This section ouliines s5ome of the main iEsues regariing microcimate design In the tayout of
bulidings In the sireet. These faciors, aficgethar with other design detals at 3 smaller scak,
snould imuence on the owersll parfomance of ihe buldings In beme of enangy Usage.
Annex A nciudes 3 set of banchmarks which can be usad in e fulure in onder 1o 356266
ine enzngy peromance of e devaiapment.

4.9 Strect comfort

A5 part of any maserplaning process o2 corekderatian I8 ghven o the opporlunites o
reduce e energy usad In achisving comfort condRions and AE0 o now buiting geamety
and orentation and inter-ralationships can asskst In reduding denands.

It Is S2askie to use the prosimiy of bulidings and ar movement fo create the best poesiie
extemial envinonment 1o encourage walking and extemal cihity.

A oeflberate policy 15 to have 3 Werarchy of drculalon spaces Tom pedesrian anly through
Imited vanize us2 1o heavy venicle use

Pedesiian only dreulaton between bulldings can be relatively nanmw and should not suffer
from he poliuiion nat motor venidies credte. LimBed alr exchange coupled WEN high mass
sufaces and cool radiation and alr leakage Tom sumounding bulldings wil 3ssist in
redducing the enesgy neagded to contral the environment in thege areas. TRE Namow “sreets”
are geglgned fo prevent direct solar radidlion reashing the lower levels where pecpie
creutate.

Ciased Elrest esion Taps pallied alr Jpen slTeSlE ENcOLTage Ceaneing arow

1 - Schamatic of good 8 for microclimate and avolcing hof spod polfution

4.2 Solar Ventilation

The powsrfdl 5olar gain can be w=ed fo drive venlliation In areas wnere extemal alr Is
desirabie. Such an exampie might be residential accommodation where only pans of the
apartment may have alr condiioning.

By UBINg the sun 1o haal up ar within 3 space at high lewel and then alioaing s 1o escaps
at nigh l=wel craates 3 chimnisy ar vent efact. Cool 3k can be encouraged fo fow through
ihe apariments on ks way to making up the wolume of ar escaping through the roof.

The slze of apenings |5 desgned such al agariments near he top have large opening
onto T2 communa space and the apariments at lower level nave smaler openings. This
has the effect of balancing e alfiow o ensure fhat It Sows equaly through the aparments.

Examples of fils fechrigue have been designed by Anup and have baen tested wnen bult.
They have been proven fo work even In an UK cimate alihough sTong wings fend to
Decomz 3 Eh;ﬂm:EﬂTEIIITH ﬂ'.'.I"'El']"I'E vend|ation wnen '.|"I'E!|' QCTUr

4.3 Advantages of High Density

Bummer — dense mantng provicing local protecion Wirner — tress providing S0l aCoess

Schematic of good practizs for micro-climata

in short the aspiration sholid b2 to oreate @ micro-ciimalte at low evel Jal Improves convon

ang reduces ensngy corsumphion. In ihese zores alfiow |8 discouraged particulady T 1
Invoives drawing alr from adjacent un-shaded and hot spacss.

On 1ne langer sTeets plantihg of Tees thal provide 3 shading cancpy can signifcantly
reciuce solar radiaton siking people and wenicies drecty, I S0 Iowers the alr iemperaire
since heat & rether being re-radiated from hot shreet Buraces Nor Causing comvection
adaing o the temparaine

The cooing effect of adacent bulidngs becomes fess significant and |5 small compared to
e heal generated by passing and pareed vehldes. Although Neat galns from occupanis
and vehides cannot be avoided, discharge of wam or hot ar at streat levels from bulidings
should te Etlt!uj' conirolied. I the sirests where Tafic Tumes Wil te g-EFEIT:IBj BOME 3l
maowement Is beneficlal,

Snacing of padzsinans and parked vehicies 15 the primary aim 1o improve convon, reducs
damage to venicles and thelr conlents and recuce venidle ar conaliloning ensrgy

in addition %o Me IBsuEE of cool Micocimate created by buildings being close togetmar,
proxmily ase has the beneflt of reduced exposure 10 solar galn. nial caiculabions have
Indicated that apart from the comfort gains for peopie moving betwesn buldings Here |5
akeo a real energy saving of the arder of 1.0 to 1.5% of alr condlizning foad. This lsnt huge
But It 15 3 s3ving fo the project and brings many benetts. The shading of one bullding to
anotner wi help o reduce heat gain but has ofher advaniages In inat 3 high censity makes
cantralsed senvicing more economiz. Not only is e Infrastructure cost reduced but also the
transmisElon cosls and 0sses.

As discussed In Secllon 9 & |5 proposed that serous consideration be given to Central
Coallng Plant {COP). This ks where power generation |s Irked 2o disiict cooling by eBher
driving wapour comgpression cilers wia sheam hurbine on the back of power generaion or by
using waste neat o power abeorption chiliers. (Figure 14.2)

e
=

AN exampie of CoWE at Sedzed, UK (a0 gresn roals)

Natural ventilation to provide: ‘
* Fresh air requirements
&

« Cooling

ree——edl Ml Bz

Wind driven - pressure differences on windward and leeward
side of tower used to create airflow.

e

o —

Convection driven - buoyancy effect of hot air used to pull air
fromlow level to high level. Extra heat in the chimney such as
solar or heat rejection increases flow.

Annual wind variation

There are 2 pi

wind di i ; the warmer i winds from the

south westand the cooler and stronger winds from the north east.

Prevailing

N\
wind direction '\
5
p 1
"

Prevailing
wind direction

Long streets aligned with wind
channel the flow and should be
avoided

Broken up streets allowwind to
permeate without accelerating

Some wind flow in streets is
required to remove pollutants,
skimming flow should be avoided
and where there is significant
traffic streets should be wide.

s
&
1 i - -
break up downdraughts S ——

fromtall buildings Wide streets:
//, ;
< T

\ orientate long buildings
parallelto the prevailing

wind

-
S— \ . } ' " 5
f 4
Narrow streets — skimming
'\ stepped building forms flow: H/W > 0.70
rather than large cubes
help break up wind flows

H/W < approx 0.35

a s

.
0 oy '
> VI
Wake interference flow:
0.70 < H/W < approx 0.35
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APPEN DIX C OVE ARUP _ transport

Istanbul

3 | The Contres

CuTantly Istarbul |5 larpely mono-centred, tough oynamic. The CSD has spread
norfwards. from Taksim, stmulated by the apparent gains In accessibify provided by the
cansinuction of maor arterials and the fwo Bosphonus Crossings. The apparent oans In
acoessibiity are rapidy being eroded by Increases In rame coming to he Cendre and Iis car
parks. Mot only 16 Ihe Centre coming urdler pressure but popuiation o e west, and
especially bo the east, have poor access to the CBOD wih lis employment, social and cuttural
altraztions.

In resporse, ihe Munkdpaily Is promoting two Cenires, the easizm one being Mara-
Pendk. (Figure 1)

2.2 Transport Infrastrecture

The resigential standards vary according o the size of housing units from 1 space per 3
unhis % 2 for 1 unt for uns over 1500 In 528 Ceneraly, resldential spaces were rot In
sortherm Europe susiect 1o mush ImiEdon a8 car use, not cansrship, was the prime
oocupation of the Tenspor autnonties. However, grealer ownetship leags both b maore
mobilsy per persan and @ higher praporion by car. Mew restricions In fnner anaas ars being
Imposed, varying betwaen 1 per 2 housing unlls to 2 per 3 unts. The Istanbul sandand
E22ME VMY FESSONETIE.

2.8 Some Contlusions

3.2 Local Context

Eurapean-lype cifes mogly have 3 grid or hierarchal system of streets and often & mixiurs
of the fwo. The grid offers 3 generaly even distrbulion of TaMe. A herarchy assigns [rafc
ValUmES 1 lreels, 3ccoring o helr role In the higrarchy, which may conslst of five levels
motorways, arterials, secondary, disyloubors and acoess slreets. Istanbul 15 largely
characiersed by moborways, Gome artenals but then ofien Ifie betwesn these and a00265
streets (Figure 21 The resul Is & great conceniralion of fraflic on the major highways.

The ral svslems (neawy, metno, LRT and ram) are cumently in an ambrys s:a3ie bl there
ar2 projects, both under consinucion and plarned (Flgure 3. \When compiete the Eurapean
gte Wil nave 3 compranersive and Intersannected ral resaork abie @ play 3 very Importans
ol In e fransport swsam. The Aslan slde = mare imited, a6 discuEsed aer

2.3 Uzo of Transport

The number of trips underiaken by each Inhabiant of Istanbul was 1.54 In 1997, of which
ane-third wera longer dslance padestian Fips. The equivaient siatisic wouid be by 25 to
3.0 trips per parson in ELropean ciiies. Some of the diference may be explalned by vanying
demaographics bt mosty | 5 due to ihe farsport wesknesees olscussed above. The
satis3cs point 1o 3 lange |atent demand for travel,

Excluding movement oy foot, 57% of Irips are by publc transport and 33% by private car
[Figura 4). Of the public Sanspart fips, T5% are by bus/minkbus, 12 5% by taxi'shared fasl,
8.5% by rak and 3% by water.

#gart from the Gebze ool express uming Lo e 2asl, the rall systems ane running well
below capacky. A possitle explanation for this 15 the fact that the syslem Is not exansive a5
vat angd ihus only anracive, compared to other modss of Tanspaort, for 3 Imifed number of
joumeys

2.4 Car Dwmnership and Parking

Some 2.5 millen vehkes are registered In isfantul, of which T0Pe are cars and 20% ucks
[Fiqura 5). Car awnarehip Is probably in the region of 115 ta 125 per 1,000 InhabRants. This
I5 3 low figure Dy r=fersnce 0 European cilies; Pars 450 and Longdon 350. Howsaver, ¥
campared o some Suropean-type ciles sisewners In the worid, the range nuns from 125 n
Singapore ta 230 In Tokyo, These ciiies Nave population densifies nearer to istanbul and
NENCE aNe 3 More reasonatis reference. The iow Sngapore figure i due to & combinadon
of excailent public transport and punidve 13 on privane vehiclss. Car ownmership n
Istanbil s grown rapidy in recent weans, fusled by @ buoyant economy. The cwnersnip
ra= has baen forecast 10 reach 160 per 1,000 by 2016, This Increase wil put pressure on
soaree road space and health uniess car usage Is comtrolled. A further Issue s hat 3s car
oaTerehp levels nise, car comupancy rates fall, espedialy %r [DUmeve bo ang from work,

The car parking sandards for nonsesklendal uses Indicele & mequirement which
encourages the use of privale cars.

“or ofMces, 1 space per 20m° equates to 70 10 80% driving 1o work, while no distinction 15
Apparent In locszon or tunctian. A local shop 15 meated iz same as 3 department stare. I
most giles there are Inner, Imner subwrtan and suourban standarss, (hose In the Immer Dﬂ'i'
being very prescriptive. In Cenral London, for Instance, 1t Is only possicle o provide
disaiad and essantial aperalional parking

The joumsy bo and from work 18 the major confribution 10 peak nowr congesion and the
EANCETE SNOOUTAgE dmving but, Tor everalnmenticukural of-peak acihitizs,, car uss iz, ¥
anyining, consTaned.

Trhe access quaties of the shiz, the transpor Infrastnuchure of lstanbul and sudy o the
experence of other Ewopean cliies alows Soms conclusions w0 be drawn corceming the
wranspan sTabegy for ihe development.

Dublic transpart must play the predominant role In defivering people to and from the sie.
Sublic trarspart and walklng must play the predominant roke in movemant wiiin ihe shiz.

Parking contny and management 15 needad 10 ensue wse of pubilc franspon, profect the
environment, Including alr qualsy, and nelp to provide an amslence whers people want to
o

Tre quamium and mix of land uses nesds carsful conederalion o achieve 3 Dalance
betwesn aliraction 12 the ansa and the abilty of the transport syvelems 1o Sellver vishors. in
adaltior, 3 balance needs 1o b2 achieved Setvesen recklents. workers and wisRors whlzh will
proside 3 virant communiy & all Imes.

Location and Access

34 Asian Side Context

The &2 |5 tefreed by 1he 523 In fhe sourh, e ES In the north and 1o e eas? and west the
edges of Pendi and Kanal respacively [Figurs B,

#aral and Pendk both have an dl-detined road netaork Wi fiew comdars of any wigth
which are contuous. Apparenily clear comoors reguiarly teminase or become local
sTeets. Links fo the Coastal Highway are retailvely few and, evan then, namow due o the
raltway

Aocese from ine ES o both Karial and Pendl 15 moderale. Defined grade-saparaied
junztions lie 3.0 kms i3 2 weel of Tie slle imerchange and 3.6 kme 10 the east. There are
zome Imhzd bum aocess paints between e major Infercharges (Figune 13)

The poor cormeclions between Doth Karal and Peralk and 1he E3 and the CoasiEl Highway
Indicate that there wil be a sirong demand for Tac 1o pass trough the shie o mest the
major roads.

3.3 Road Accoss

The projecd area srefches from fhe ES o T2 coast at 3 point some 20kms: fram the
SOGENOIUE.

The stnuchre of the major highways In fhe Aslan side Is two arleries running south-east,
paraiel o e coasl, win 3 eeres of Croes lInke IFEUI'E E:I. Thesa are the E5 whidh uns
betwesn 2 and 4kms of Te coast and the E&0 motomway fo it and Ankara which lies

some 11kms from the coaEs! 3t Kartal The sirong cross InkE ootur near Tz Bosphons,
peing rngs fram 1ne two bridges int2rsecting the son-23st raclals. There s then @ gap o
almosl 20wms b2tore the next strong copnecion afer which thene are two conmeclians n
1he neat 15kme, the 1asi belng at Gebze. Kartal iles In the middie of the 20&m gap.

Thasa majar hignways Nave SUpport Tom 50Mme BScondary aterals but these ars of
variabie widlh and capacity. A Coastal Highway rune through ihe st 36 3 2 x 3 lane route.
East of the sie & s20n comeerges wilth the E5 whille, 1o the wesl, it bapomes urbanized
Thare ars furifer cross-connections made by Mi2e2 B2condary highways, one Torming an
Imerseciion of the northerm end of the site wih the ES. Afhough there are thnes
Imenchanges on ne E5 with inese croes rowtes, iy converge Lo provide [ust ore with the
motorway

Rall Tareport |5 cumenlly resTicied 1o the subLrban heavy rall serdce Detwaen Hydarpasa
and Gebze This has many slops on s 35km rowe, Induting ones & both Kartal and
Pendk but rof ore on Tz sliz. The fre has only Wo iracks and providss for suburban,
euprass and fraight sandees. Thus IEs suburian s2rdce capacty i Imited by the othar twa
sanices. Itz dally capadty has been estimabed to be 164,000, o winlch 75% |5 @Ren up. |
an be assumed Mial, & peak pariods, It has e of ro spare capacty

The Mammary 2roject, nciuding the Bosphons Ralway wnnel, nns along the European
Coast (12kms) and the Aslan Coast (43kms) (Figure 7). A third track 15 %0 be provided and
siation rebull with 235m long ceniral platiorms. The project promoters state that the
Fverage spesn wil be 45Ems Incuding slops. 50 joumey Tmes, especialy Tor the European
side, will be substantialy reduced. The promaolers clalm that the masmum capacky in each
direction will Increase from 10,000 to 65,000 passengers In 245 and 75,000 In 2025, The
capachy sleted 15 nominal and woukd only be approgched wim crush-oaded frans &t cioss
Imervas. However, the capacity will b2 very substantial, epening possibly by 2040 or 2012

The LRT previously piarmad o run aiong the =5 comidor was upgraded in 2004 5 Be an
underground mesro. in the first phase tnls will run from Kadisoy ta Kartal, Interchanging win
ine suburban ral at rahimagu Stadon. The distance from Kadikoy |5 22%ms. The opening
dabe fs not known but 2012 has been supgesied. In he longer tem tis Ine Is % extend
sast, parallel o the coast with a branch 1o the new akport. Station plans shown an 3-car
mETe Impiying 3 nominal capactty of 50,000 i each direction.

Busss cumenby dominats the pubic fransper. They wil continue to b= impariant ater the
rail Sysbern has come on line but fhelr roie wil change. Thay will camy less fong-distance
frips along ihe coast but wil comtinue to cater for tips In ather drecions, %ocal ips and
feedars lathe ﬁl'ﬁlij' sialions 32 weel 3= E-E.".'hg ress ptsise the ﬁ"ﬁ!!r cakehment.

Aoad access oppomuniies are restricked 10 e E5 Inlenzhange In e nortn and the Coastal
Highway In the south. To the east and west numenous But malnly low capacity stresls offer
A0CEEE.

The ES has reduced 10 2 lanes Dy the time | reaches ihe sibe from Isiankbal and capacity s
turinzr threatenad by some not to0 wel definad partial juncions. The Inferchange on e E5
nhas oroular ramps of & capadity in the order of 1,500 venicles per hour (vph) [Figure 11}
The capadity of hie system Is furdher compromised by the [uncion design on the ES whare
entering and exEng rame conficts.

The Coastal Highway offers more opportunities for access. However, 15 role s more local
an me ES

3.3 Public Transport Access

The upgraded suburtan ral and proposed metno wil oer very subslantial capacity for site
accass. Alention needs 1o De given o station location for Dolh Eys=mE. The metr skaton
I= Inconveniienily localed and Thers 1s no sLburtan ral siaton (Figure 13).

The lines are 2.5km apam 62 Tere nesd [0 be good Intemal ransporiaion between the
£iatione and the elie.

Suese will serve e slie In the noles gescribed previously. It should b2 noled that whie the
rall ByE=mE ofer excalen: capacily, s coversge b Imited and buses need Lo respond o
this.

The exisling fery senvices munning 1o the 582 are mbed by the ok of cument demand for
public access by 623 &t e sz, With e proposed masiemplan brngs an Increass in
requiremenis 1o provide pubilc franspon faclifies, and sea frensport |5 an ldeal metod &
tne proposed sie. W the upgrading of e suburtan ral In parkuar the roke of tames wil
crange more b lelsure and awoss the Se2a of Marmara.

3.5 Some Conclusions

2uplic ral ranspor Wit be very Imporant b provide the degres of accessitlIty necessary
for ine developmert fo floursh.

Public road Tanspart must not be overooked as It provides coverage and Tesdbliny which
rall Bystams, by their nabure, cannot

The maer raad systzm has Irited capaciy and orly ine E5 offers reasonabie [oumey 1mes
for medum iz lenger dstance ilps.

The sliz and s junctions with the Coastal Highway and ES wil be used axienslvaly by
ihrough frac.

The developmant mus: rely extenslvely on pubilc franspor, egpecialy Tor jourmays o and
Trom work.

To achieve accessibiity, hie capacity of the ralway lines will need % be matched by bus
svElems sening the site and surcunding aneas, togsther wiin sTong Intemal transt o and

from the rallway slatons.
Sirict parking reguiations In terme of supply, Us2 and managemant are essential
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Analysis

4.1 Transport Model

A fransport model was esiablished with the maln objecives of predicing pubilc franspon
and wehicular demand Doth 1o and from ihe Bl and within IL In addidon, pardng demand
WaE JEEEEEED MOr weekdavs and weskends,

The model was used 1o best combinatons of land use mix and modal spHks.

The application of empioymant ang resklenda densities allowed an eslimans to be made of
fotal empioyment and resldenss and Ihen T2 number of sconcmicaly aciive reeidents. The
sconomicaly acive onss were assignad fo appropriate Jobs on ER2 ang the remalnider
assigned to jobs off-slle.

Faciors were Tign appied 1o ine Jobe In ihe vanous |and usss o estaclsh ihe rumoer
presant on the design wesidays

Trp making dally rates and the percentages In am. and p.m peaks were applied fo
determing, by drecion, T peak how person movemants. These Were analysed by mods
for Intemai-=temal & Intemal only movamens separataly by apohving oiffersnt miodal
sl

Triz ematie the numbsr of people. by Mmade, and vehicles moving to and from Tig 5R2 1
pealk perods and by combining them on slte demansl “Present fachos were apoled o
2Etabilsh demanda for parking daytime and evening by weekday and weskend by land use

Siie accees capaciy by publc franspont was assessed and TE resuls compared Lo thess,
Land use mix and'or modal spit was 2djusted o reach a balance bebween franspon
rapachy and land uss.

The r=suis ae expressed Uncer 5 calsgones of lang use-

«  Regkdzrial;

«  Commercal

v Cffices,

o Ciher Privais;

r oic.

Thea traneport model su-divided Tz non-reeidential uses Into 14 sub-uEsE.

4.2 Major As=umpticns

Tabls 1 — Car Uss and Occupancy sssumpions

The oritical point 5 the £5 Imanchange which &kes 55% of the m@afc. The Wial generated

424  Residentiial
Agariments would be malnly for mid 63 hign Income professional and managemsnt peopls.
Age woukd be relatively young

AVErage Nousehoid size 35

Average densky 30m3residert
.ﬁ'ﬂEﬁﬁE‘ aparmen size 110m7
Econamically active 0%

5 Work/Live on sliie 53-T3% depending on ralio of economicaly
acfive regidents and “appropriate’ professionall

managerial jabs on sie
4.2.2 Commercial

it was assumed that b operations woukd be succeselul, Imespechive of size. 5o that a langer
refal fioorspace woukd be flled Oy A langer caichment 5o focliEl e nemalns conslant

4.2.3 Fubliz Fleorspace
“ublic foorspace for Ibems such 35 schodls, health and o3l govemment were In a feed
ratio 2o the mumbsr of nesldens

4.2.4 Madal Split and Wehicls Docupancy

I was ciaar ihat car use would need o be resirained or Dull area reguced. Hance Tz Inlial
26l were camed out wsing he kower specirum of car us2 which might prowe accepianis o
reslderns, ETF‘D}'EFE and wisihars.

The critleal assumptions for extarnal trips and inbsmal trips ans preeanted balos in
taoular ferm.

— s — Moo Mmﬂm AN E | Doy | eI movements passing rough It and heavies: fows on the sip roads bo and fram the west are
- i e i P ghvan In the t3biz beiow:
R=mi-ciz Bl 7 1.3 ]
Lemrs iz ireral TZE 12 (L
e : - ~ : 2 S Tabie 3 - Peak TraMlc Flows at E5 Intarchangs
Reisll (iVeskday) sl :EE:-:I -:é, __ 3?; Fa BT Tolal ol Flogs Tnzlp T =Ts W
— = = —— am. P am o B .
LR eabing s e b x 21 12,075 i) Z0&8 1513 ZD5E
= = E £I3s 7,367 513 1,500 1,540 1,345
C 4,750 7434 357 1,521 1,482 1351
4.3 Options Tested
The options et had 3 Sivale gross Noor 13 (3FA) of 3,000,000 only mix. publla Flows far 5 and © are slmiiar 38 the modal spit for Option © wak nput b reash smilar ows
socal buldngs S — spilt were vared T T SR i B. Option A flows are 55% higher through the node In the p.m. peak and, apart from the
) ' i 3m. on sllp, lows ane 28 to 52% higher on the slip road.
Option A represents the IMP mix of £0% residental, 303 cormmencial and 15% of both
afMizas and ooner private uses (Figure 12, The modal 607 SEEUrpions wers &= dsoussed
e 445  Esternal Public Transport Flavws
Thie pubilc franspan inps, excluding Sods endering and leaving e project, have been
Cptian B Increased residentlal to 53% of the privata sector and apportioned the remaining asgeszed (Figure 204 For al the opfians the greatest one-way Tows ooour In ihe maming
whh a greater emphasis on cMoas than in Oplian A, when besween 21,350 (Option B) 10 25,350 (Option C) amive In the peak hour, The Evening
':ﬂﬁ:lﬂ C usas EF'UEI'I & land uses bt reduced car usa to Qe similar vehicks fows to Tﬂﬂ-mffﬂﬂifﬁcw:fﬁﬁaﬂ!ﬁc arz he HI'QEE'. al 30,300 and 33,500 I'E'EE-FE'E'}'.IEH' bur are
Cetian B In paak penads. quite eveny bancad by draction.
The criical line capacity Issuz 5 $he moming amivals. A range of use ard passenger fows
4.4  Outputs I5 given In Mg tabie below
441  Residents and Employment Table 4 — & M. Peak Pubilc Transport Flows
The bask slEbelles for rasidenis and employees ar2 ghven in ine tabls below and the
relatiorehip of home and workplace |5 shown In Fligure 14, Transpon Mads Range % Fascengan: Pedecirian Mods
Dller & Dpaion B Dpbcn ©
Wzrs 35240 TATE—5,550 | GA400-B,550 | 7.500- 30550
Table 2 — Realdants and Employass Suturban Fal 20-33 27757075 | 4z7s-gem | sars-vce
Facidenis Employees Bus 3025 FATE-10750 | s4pd-3E00 | 7.s00-11EEC
Tom Ackvm | Lveweork | Weork Oul Tatal Livardéork | Live OuE Femy 0-40 D—2400 O-ZA5 0-2350
| Crlen A B4 D Z.000 15 00 A 2000 £ COC 77,000
Cplien B B0, CE 25,000 18,000 12.000 73,000 13,000 52 000 The Imporance of buses kB ofen undar-stated, they wil need to sane sXNIRcant areas o
Cpilan B decreases he imporaticn of empioyess imio the sRe by 30%, | doulies ihe expon the norm whers fene i no Mass Tanes, together wim more iocal tips where change 1o &l
bult 71 15 @ wery much smaler rumber. Thees changes @e due 0 the reduction o I5 lzss convanient.
employment econcmically aciive residents from over £:1 In Cpfion A fo less #an 41 In
Oyrtian B, 4.4.8 Parking Demand
Pariing demand has been calculaled for the 14 non-resklentlal vses and Is presented in
442  Person Trips simgifiag form In Figure 21, This presestts an assessment of demand for weskdays and
The toal persan tps &t peak Nours ane Bhown In Figure 15, In the AWM. peak nour the weekend for caviime and evening.
bbb e lid acto st b maltidisnada o st The #rst four colurmns show the tosal demand for each pariod. The ifth SNows the parking
hichiar raas.:ﬁa'ﬂa- e =l i 20 i Dy provisian needed B each of the 14 uses were conskierad separately. The largest of the first
Igner T s oo four cotumns show he maximum requirement If all non-residenttal spaces were shared
In B everireg the memal proporiians for the cpbions are within 5% but T2 oversll ps In A
are maticeably higner. This Is dug to the fErger wororse and more afiracive retall Tabie 5 — Car Parking Demand
generating more extemal trps. T Brared
opbien & B [ & E z
443  Modal Split Haoresiderbial 41,000 27750 35038 25,000 18,750 175
Coflons A and B have similar overall modal spilts, a5 would be expected, 3s the same M ;:E:g fg;ﬁ e - 2222 et
values were usad (Flgure 16} Due %o oiferent land use mixes, Oplion A Is slghtly mare = —~ — - ~
i, RNl o U vl Tohs KON IS i JRANE: Rnbpor dnd. el - T The dersnce Detween separals and sharsd vares from 001 in Option B, 11,001 N
public transport share |5 50 In the moming, decining o 45%: In the evening. The Oplion C i 13,000 In Cpdon A
peroentage walking drops by 10% from 27 9 17%, mostly due %o lack of educational ity :
in the evering. The car share 16 0% for Opion A In e moming, HENg b 3% N the ACHEpecpariiy M= YELEEY IR paperion of parng el cohe Jestinnecsie o st
evening, Option B being siightly less. The rise |5 explained by e advent of shopping trips in e parking ratios for selected land UsSE are compared wiEn Municipalty Sandarss In the
Optlon © exnibis sigrimcantly iower car use, 105 In the moming arg 15% In e evening
public franspori share i @imos: constant at 55% whiie walking dedines by 10°% #om Table & — Calculated and Munici 'T&Fhmfnm“
moming o evaning Munialpalty & and B [ Commenic
Concaming anly extzmal ips far Options A and B the walking mode accounts for about SR o b =
TH, 13l % and cars 23.5% and public transport €0 o E5%: in ihe maming (Figura 17} Rtal Canl ag 35 40 Copurai] rasall ks
evening 5286 & fee to 23% o and public franspori, less than 50%. For Opbien & cars E-tartalment 1 3 3 £0%r AZ,
anoounts for iegs 1Nan 15% in bomd maming and evering and pubic DErepoet some §7% o Healf | 75 ot 2 A5 ter
IS Hoim: - 283 I 7EL
: Edieatior 03 150 L

4.4.4 Extarnal Wahicle Flows
The wenicle fows enlering and k2aving he slle are shodn In Figure 16, Option A praduces
53,000 venities Incoming in the moming and ower 9,500 In =ach direcion 0 the evening.

{Opllons S and C have a moming Imiow and evening outfiow of some 7,000 wehicles winlis
he evening Infiaw s £.350.

The ficas have besn disTiouled amis the roads accessing the project In Figure 19, The E5
k= esiimaled o ATy 55% of e aflc and the Coasld Highway 25% whike the vanous
smaliar raacs from e3st and west account for 20

T T T TP T TR

1 TPl il ol ol v i ool ol Ol i i Do O ol o il U i e o i T e o e g L

The compartsan shows 1hat T2 use of Cars for joumey o work 5 very coansirained, even in
{piiane A and B; the Impact on retall visihons |5 less, espasaly T a difersnfiation can be
made between inal and cenine shope.
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A5 Dizcussion

451  Highway Becess

In aodilion to frafMc generated by he project there will be oher afMc from Kartal and
Pendit using the site. The critical lssue |5 Bkely 1o be T2 ES and Fs Inlerchange. The
folioaing peak hour flows have bean assumed for througn trafMc using ihe B35 menchange

Table 7 — Through Trafflc on ES Intarchangs

armn peak hour _p.m. peak howr
FromTa K+P EE (E} & (W) farth H+P =231 [E6 [Wi Morth
KariaFendk A 200 B0 250 DAY 200 350 225
ES East 150 firiiiy A0 [l 30 [t Y [LiAIE)
ES Wiesl 350 ANV Y AT T=D [t AW eyl

The combination of through and generated irafic Is shown dagrammalically in Figure 22 for
Cptlans A and B. Opion C, being cioss 1o B In p2ak one-way fioaE, has been omzed

The drcular slp roacs nave a capadty of less than 1.500 vpn and wil be sewverely
ouernaded by factor of & least 67% I Opfion A and 30% In Cpdon B. The ofer sip roads
may have a capactty of 1.750 vph but are overioadad by abaut 60% In Option A by 20%

The capacily of the ES el wil b2 In e orer of 4,000 vph n each direcion. Option A wil
require 50mMe 53% af Mis capaciy In the moming ang 70% In the evening wile, for Option
B the fgures are £7% and 53% respacively.

The Nicws enterdng and leaving ne slte in the p.m. peak are §,740vph and 6.170%ph Tor
Ciptlan A and 4, &£0vph and 4, 7E0vph for Opfion B,

Orlon A wouid reguire 3 new major road o be bulk easl-west Detween the S5 and he
Coasial Highway

Cptlan B would require extensive works on the E5. Including making | e lanes through
he sike and furher easl remodedling of the site Interchange and Improvemen of the Indted
movement [uncions to offer an anemative 1o passing througn the sile.

This would reduce ihe proponion of e E35 capacity used by the project and iraTe fom
Kanal and Pendli 1o 20 10 25% and enable the slip roads to operale reasonably well 3t peak
perinds

4.5.2 Iniernal Public Tramspor
A framweay |5 poshaaied to nun from e Metro Siadon o the Susurban Rall'Bus SE7on and
ferminate at the femy. Thers i & posekilsy of 3 brarch to Kartal,

The 1abie below shovs eslimaled demand In the nigher direcion of fiow In peak perods.
The Karal branch peak |5 In e opposite direclion to e peak on 1he common Uack
between Mie tram junction and S siadon

Table & — Estimated Tram Demand

Eecbion Fracueny par Faccenger Cemand Capacty
hour Opbion E Dpton C Azar d-iar
Carmman 4 E,350 T7.550 7200 S3ECd
Kol g 5,000 3,00 2,400 3300
Bz 12 A E,200 4500 5400
A 4~car syshem [s apprmoeate

4.53  Public Transpert Access
Soth e Meino and Suburban Ral are s2aied, In1he long term, 10 Rave 3 capacky of 73,000
[aESENQETs per hour In each direction. This Is 3 theoretical capacity and the real might be
50,000 to £0,000. The femy could offer up to 1.200 ncming, =3y 1,000 reaishc, In each
direction. In addiion, ons could postulale 3 bus every 2 mines 2ach way on Mlve man
directicns of approach, guing a Turner capachy of 7,500 per hour I each dracion

Thiere are other users of M2 rensport syslems who are not relaled o Tz project. The i
below gives assumplions regarding avallable capacty.

Table 3 — Pubilc Transport Demand and Capacity

Micds CapanHy e mour Avallable Capaoty Corrrnienl
Sk M.
K=o 112,000 i5 15,500
Suburban Sal 112,000 15 1€,200 Signmcam
Bus 15000 =" =000 % ENpress Dimes"
Fiemy 1,000 30 302
Tokal 42300

Thasa are quite conservalive assumplons and & ons-way capacty of 50,000 passengers
per Nour In the peak perioos could e achieved. The demand varkes fram 20,500 (Opfon B)
o 25,500 (Option ). Comparison aith the asesesmend In Tabie 4 shows Signicant
CApachy for 23ch mods except DUESE.

454 Parking
The parking sirategy and s management 16 3 Key kEsus In coniraling Tafe, ogeher with
good public Sanspart.

The foregaing analyss nas shoan that he IWF's desired lang uss cannol be achieved
unless vary severe consTant Is apolisd to car uss. Forinstancs, oniy 20% of office warkers
from ousslge drive and 5% of retall wsians from oulslde come by car. The rale of car us2 s
less for people IMing on BB 50 the averal office driving ks apprasimately 15%.

Sor Opnan B the overall oMce driving percencage s ower 20% ang retal wishors for ouisioe
£1%.

The Issue of Bharing Is Important. it ks considered that residential parking should not be
ghared. Ragarding ofice uge it 16 recommendss hiat BNarng be encouraged o lower the
overall ratia of pardng to tofsl GTA This can only be done on an ares-by-area basls ard
£nould be camied out 3s iNe pians for 230 anea bacome delined

The managemant of the parking needs 10 be addresssd by the putlc and private Bector
working fogether. ISEUEs %0 resoive ane pricing bo reguiate shorl, medium ang lang-siay
WEErE In ine rght proportions by weekday and weskend and even diferentiate betwesan day
ang svening on weskdays In addrion, consideration shouid be ghvan 1o leasing spaces for
COMpanies’ warkers up b tne allowad level and for what percds fnese spaces are reservad.

A4.5.85 Oplions
Cpfian A |5 ot 3 realtic soiugon 36 the Nighway network cannat cope.

The Issie Is whether Cpllon © can be tenable In view of 3 number of faciars. Fiet = &
questizn of the wiabilky of such a farge element of commerdial land use. Secondly, 35 the
AT U5S T WO Joumeys |8 depressed o 15% drive for officas and @ Tew otner ussE but to
10% for most, whether this |5 culluraliy ard commendally viable. On the retal slde,
ENOpPETE from cutsioe the project are resitibad 10 15% by car. The (ather IS nearer a figura
found In iarge Gty centres, Nt large Gty EECONdany Centres

4.6 Recommendations

HNeed for Change

5.1 Social Attitudes

Uniegs that finds cineraise, I B recommanded that he and wse mix of ':FI!JH Bls Elﬂ{lFtEj
‘H}?E'."'I'Er with s SEEUMECONS on LEe of transpor.

The project must be neasdly reflant on pubic iransgort and this must be recognised In the
Wasterplan.

An Integrated transport strategy for ihe site must be ins3huizd, Induding 3 parking palcy
designed 13 re5Tan car LEE o ine levels sppropriate to Option B

The IMP Initiales 3 shudy for upgrading on Te E5 and, In particular, ihe project access
E"E-Erﬂ'ﬂﬂg:- w0 mei the crmana and Issues asiablishad In e andlyeiE

The anaiysis Nas shown cearly that Se accessbilty of the new Aslan Cemire of Islanbul
needts o ey on a low proportion of peopie being sbie o orve to and rom work. This
applizs boin 10 peopie Bving culside ine project and warking within @ and as0 1o resigents,
ekner working ouiskie or Inskle ihe project bourdanes. Farong wil be sevenaly lmsed for
COMMLtErs and somesanat resirained for shopoers and resklents, whiis the restr3int s slgm
for atiili=e such a5 emsranment ang cullurz,

The oriy atematie may appear o raduce drashicaly Miz programme for T2 project. This 15
not realy a wnabie srgument as i prevents e project TUMIing &5 rale and parts woukd be
pult elsawhere gereraling Taffc. The Issue |5 urlversal for kstanbul and needs 4o be
canfranted.

Cevelopmants In Istarbl, especialy Miose almed & Mg more afluent memoers of the
miitle dlasses, nave caisred for thelr demand for parking & home or & work. ndeed, win
ine probiems of puiic ransport possicly, There was nol consliersn @ viable ansmative,

As the sconomy has progressed well In recenl years, maore peogie Nave moved Ingd car
ownershlp and uge and yel mare 3spire 1.

As recognised Some years ago by Me Authorles, mass fransit must be bull to alow
mabilisy wihout sodal, econamic and environmental consequences of Mass motong

I Is oW Recessary 1o waan oiizers aaay from cument car use and sspirations to by ard
LSS A C3r %07 50me joumesys. Lkewise, oevelopers no doul fesl that I fney 4o nol provide
£ar parking at very gensrous levels, people will nol Duy the hames ey have bullt and
COMpanies rent thelr afficss.

Thesa are vary dificut |ssuss to Tace. For some, the dream of owning 3 car ks about 1o be
fulfiled oy for the Auihoriies Io endaavour stopping them from using & by ragulation and
price. For oiners, used to driving, e fhougnt of Usng public transport would, In some
Counires, Imply 3 koss of slatus and sodal sigma Bowever, atitudss can and do changs
quite rapidy. For Inslance, & pedesTian I Francs ten years a0 was Amos: regared 35 a
target by drivers. One s2e€ NOW, In the large Franch cities, a very diferent siualon of care
and coutesy. Zome twenly years ago Magaet Thaicher, a smal bown woman by
uptringing, remarked tal anyone wha fravelied by bus must be 3 fallure. ADELrd remark
hen but an attfiude shared oy & subsianidal minonty of middie-class Londaners. Mow In
London, among inose same midde cl3Eses. MSre e BOME WAD &2 ghirg up car
ownerehip and many who regard paople diving UTnigcessary In London as bom setfish ard
unchilised.

{fered an effidem aliemative 1o car diving, ang must hiaee falth In human nature in the
longer nun and plan for & susiEinaies fulure rather than be fied in the present.

5.2 Legal

The Impiementaion of some shrategles, In particular car parsing provision and conirol, may
be cutsite the cument legal framewnrk of istanbul and Turkey. THE i 3 subject obviously
ouzide the Cesign Team's remit and experies. Kevertheless, B his E the cage ien R
needs |0 De addressed by the Munidpaity and, possbiy, fhe Stabe. Without an apprapriate
i2gal framawork, compiex major developmant projecs cannol De expected o fUFI iher
ambifores.
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APPENDIX C
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Masterplan design Engineering Input (extracts)
October 2008

Site Wide Level Strategy
She levels angs from +1203m ACD coes o the ME I'I'IIIIII"#Ej' [n tna nomn, Sowen Geval =0m ACD &t

£23 |evel in T2 5oulh. Average slope Tor ihe gRe is 2%-d%. Wwith locallised areas of up o 10%. (Se2
Figure 9]

Gradents along the siresis shoud De below 5%, taking Inbo coneideration disabled acoeEs
requremnants. Absoiute maximum of T% slape can be reached socasionaly.

Figur 2 Indicates shis levels. 35 wel 36 5i0psE on proposed sinest network whlch ane grealer than
5%, In these cazes. spediad measurss such as the leveling of plols o achieve &% average or
reprofiing of sidewalks I order to Introduce resting areas are recommendsn. Local reguiations wil be
required far further detall on these ksles.

4.1 Lewel Strateqy for the Main Boulevard

« A iram depot ks planned for e narth of the 2ie. Inblal estimates of the tram Sest suggest that 1£

res & rame wolld be needsd T2 sarve boln Ines 3 Bhown ﬂgLE 14. From :J:II'I'FIE'I-EI:IHE
wim ofher tram faciities (The Therapla Lane faciify west of Croydon, Londen UK, 2.5Ha 18 bwo
car vehicies). It Is esImated that an approximate area of 2Ha - 2.5Ha would be required for the
depot. This Sepat 15 planned to be located In the space between the quamy and the M5 motorway

8.3 Interface With Metro

»  Minimise Inpact on ad@acent 6225
+  Nirimise Irfluence on aignment of reads (boulevand and ofners)
G.4 Dption Asscssment

in order o evauate the relative ments of the 2 options: discuesed, 3 qualiiative assesement of each
nas been ungeraken againsl speciic crivena and scored from 1 o S where *1° 5 wary poor '3 16
average and T excellent. The oriteria and assessmeant are summarnsed In the (&l below:

Tris sechon oullings the E"EI'I'E;EE- follogssd In order to define the vertical 3|i;l"|:1'HT. of the maln E-FﬁI'E
leading from the cloveriea Juncbicn In g north. Figure 10 shows the plan and Figare 11 e proposed
longRudnal section of the road. The verscal alignment |5 based on the faliowing critena;

¢ The dvarage sape of the gz |5 .69, Wi 31236 Cioee to %G

«  Maximum desirable gradlent 5,% with localised slopes of 6% and absolte madmum of 7%

+  Siipraass rom higway Inko juncson at slopes of %

4.2 Level Strateqy close to Moarina

This secton oufines 3 level sirategy which Tnis the following eiements (shown in section locatian in
Flgure 12)

«  Man Soulevard

+  Ralway line Ralway slation

»  Coastal Road 1and 2

= Bus slation

Figure 12 and Figure 13 show a =026 of sections ouining e proposed sl [@youl for ine Main
Boulevard. In shart, ihis can e descrined &5 folows:

s The praposed siraegy for the elbaay @voul s eaving ralway al grade [see seclion £). This
Implies Tat noad levels nead 1o be madified In order 10 alkd connezions nori-eouh N he
lozationg proposed.

+ Siie levels nesd o be ralsed Lo the north of Tie proposed ralvay (ine, In onder to be ails fo
coordinabe wih the maln boulevard and manna

» Coasial noad 1 and 2 in A lesser extem need 10 b= ralsed

+ Areak between new ralway and coastal Road 1 may nesd © be rasen In andsr o Mowm
surCLnding levels. Sections 2 and 3 In Figurs 13 show these arsas ramalning at grace ined
bz boulzvard though ramps

+ |t |5 undersiood thal these are proposals 1o locaie @ bus slaton dose to he aEleEy slaton.
The ared eas: of boulevand can be used to locaz this faclity, a5 shown In seclicns 1 and 3

Principles of Tram Layout

A tram sysiem s proposed o connzct the femy temminal (south part of side) ang Kartal Marna [outsids
ine diie to ihe wast) 10 ine proposed mesr staton In the norih (see Figure 1£). This seciion oulings
ine principies adopted for the Iayoun of the fram acroes The shz.

L | Soction Layowt

» Conneciion o meim siation s praposed via 3 subway Delow e MS which has separale aoCess
borh gkdeE of ram platfom.

«  The soulh exf of the subway comnects 1o bus siop which can be used by buses along north shds

of QUEITY.

« Thetram ine continues o Te depot further narth

Railway Alignment

A Geres Oof Iracis oross e BRe west-easl Fl-HTE'H I The cogst —ong distance trans m!’lﬂl:-l:ﬂﬂg a
Ankara, a5 well 35 frelght irdine uss hese on 3 regular bass. 1 Is underslood [hat an upgrads project
would aflow thase to be sulable for use by high spead fraire Is proposed (no detalis avaliable). It Is
akn undersioed fnat 3 new irain siation |s planned 1o be bulk on the sita.

The ralway posas imporiant apporunies and constraints Tor the developmend. On ihe one hand, the
saation wil provide connectiity to the site, an the ofher M2 tracks Wil als0 Cause sEgregation
progiems. | Sier case these proplems nead o be golved and If Bhowd be racogrised that slgnificant
pOss M@y be Incumed. This sechon analysss T opfions avaliable w0 deal wen this pozntial

sagragalizn

R | Goomotrical Parameters for Raibway Design

Optlon 1: Tunnel | Opilon 2: At gradae
Inimise Capial cost z 5
Ao iedoilty In construczion phasirg 2 4
Al Nlexbily for dfferznt caners 2 3
MnImiss Impact on olher deveiopments 2 4
Knimize influence on alignmen: of roads ]
TOTAL SCORE 13 18

" yorks oulside the site woukd need 1o be compieted In Option 1. This may Impact on phasng

Fopian 2 a@llows for sub aptions, where not al ihe site Is raked ¥ land owners do not 8nd
appropriace to invest In the cost of M2 warks.

5.5 Proposed Alignment Strateqy

o Pelasimum curvature for high spesd trains i consirained 1o minlmum radias of 1,000m

«  Assuming that freignt trains are fkely 10 be passing through the site, 3 maxdmum siope of 1/50
{1.25%) Is recommended. This vaile could be more refaxed {up % 3%) Tor migh speed rains. A
compromise vale of 1.5% k= assumad rﬂ'ﬂ'E-ﬂEﬂ-HE‘:‘mEﬂL

o Nestical alignment iransidons can be assumed o e 2.003m raglus

v The ralway siabion should be localed on @ level area of the verical allgnmenl (s nobe In Figure
13}, which coincides whh sl of Main Soulevard {se2 Figure 12)

»  Headroom Tor rallway and struciurs ks assumed o e 7.5m

6.2 Haorizontal Rligrment

Cphian 2 (al grade) s proposed 3s the preferred algrment sirategy 3s It provides 3 higher degres of
fexdbibity and minimal Impact outslde the development

Flgurz 17 shows the modied plan alignment of ihe rallaay whlls Figure 18 hows & long sechion. The
Indicativve vertical algnmenifioflosing should be nobed:

+ Im orer to remain & grade, Mg algnmend of he [unclon wih T2 boulevard needs to grop 2.0m
{s2e sectons in Figures 17 and 13,) which need to be gained from a point ciose to ihe boundary
Elig.

» Tne praposed rack mests the exsing Tacks &t grade and joins e exsting algnment within the
Eliz.

1l should be noted that, due 1o the lack of accuraie dala al this stage, Tie assumplions made far this
shudy are indicative only of the potential Impileatizns of hizes algrmenis aon0ss s Mastampian

6.6 Raihway Station

Figre 13 Indicaies ihe proposad horlzontal alignment. The horizontal Algnment |5 based on:

+ The design has been camiad autIn such 3 way hal Mz Impact of the realignment 1B minmal ard
tals almost entirely within the 682 boundary.

+ The propasad alignment relocates he fracis south of Tzl cument algnment. Az & result of the
bemain sioging the vartical alignment will have to be owered In andar ba remaln at grade.

6.3 Options to Avoid Seqgregation

The o way ram Is 1 e localed on both 6ides of T2 Maln Boulevard along 5.55m wide
oomidars. Morhaaros from Tie boulsvarnd, the rem should nun within 3 single comidar, par&ly exising

ine road and oroesng the CBD public square before Tnaly crossing e molora@y Lndemnsain,
reacning the metra station connzction and sojacent depol.

5.2 Plam Layout

The horizomtal alignmery: of the iram has been designzd win 3 minimum tuming raclus of Z0m

The iram Eiops hawe Desn located at 300m average Intenials. In case there |5 conflict whh & rafc
junction, the tram should be locaisd Immediately after e junctian in the direcioln of e trafc

Tram siopes WiE congkst of S0m long platformes which 'wil Sake e place of parking spaces adjacent bo
ine sidewal

In oroer to avokd Begragaton of T faorc, bwo options have been considersd. The dierancs between
them Tes In Mg verllcal aignment strategy. The horizontal Alignment |5 comman to both. The fallowing
nptions have been coneidensd.

«  Option 1- Lower the tracks 1o allow 3 cut-and-cover funnal 3cross the entire widih of e slie. This
alows the topogrspny of T2 Si2 0 be unaTzcizd In ine areas adacent 1o he fracis. Figure 16
shows the exzant of he allgment that would be required (S00m to 550m depending on fe dapth of
the turmal)

« Option 2 Remain at grade: In tis opbion, the fracs reman at grade with tne f2maln. Roads and
larakscaps must be ratsed around e ralway 10 provloe access awer the racks. Allematve sub-
opdiane may corslst of rasing the temam ondy In certain arsas andion leading pars of Te slle o
picts s=gregated when landowners consider [ Lnscanomic to oulld over

Assessment Criena

The foliowing assessment crleria have been used to compare the Swo options:
v Kinimise captaE cost

+  FlzwhilRy of consiruction phasing

o Allow iexbiky Tor gifferen lang gwners 0 e 3 dferent approach o mitigaing impact 20
bl owerida not oulld aver|

The statlon configuration is based In the folioaing assumptians:
= Afhird track I5 1o b2 addad Inko e allgnment &cioss 02 Bke

« Rakway =i&ton on sie should have a cemral pla®om configuration (consisbent with our
understanding of otner stations, excliding structuns for walls.

Crveral| sac3on in station will be as tolows (Figure 177
= dm wide comidor for one way frack
« 9.5mwite islang piatom
= B.5mwite cormidar far otner hao iracks

Tha overal slaion requirements aod up o 22m comodar. For the pumposss of the masierplan, an
aweral Z5m wite comidor has been alowen aoreE the anbire sl

it ks undersiood Mal the lengih of the platforms should De no less than Z25m.

55

ZAHA HADID ARCHITECTS

KARTAL MASTERPLAN, ISTANBUL



APPEN DIX C OVE ARUP _ transport

Marina and Ferry Terminal

Enviranmental Conditions

i | Prevailing Wind Directions and Wave Heights

Prevaling winds are from the nonn-nari-east, 528 Figare 3. Less freguent winds are fom a
south-west drection,

The wirsl case scenarka Tor I-EI'QEF. Waees & the Intended marna sha will pe the fnom

BOUb et oo wind directions. This direchion hias an averacs wind E-FEEI}' of 11 kniots, and
t Nak been proviskanaily esfimated that 3 1 In 50 year sigrficant wave heignt will be
approwimately 2 5m. The wave cimals neads further sl to establish the frequency and
persslenss of adverss 523 siates. There wil b2 some IZIIEHFHIETI I wave ENENJY due ba the
Prirces lslands localed offshore, but these have baen ignored at this pre-feashilly stage

Wiraltir WigErin,  ersneil
e

2o

= -

i -
= rme=e

o vt whad d Lvd¥ Linder o0m

Figura 3 - Wind Rosa for tanbul

2.2 Bathymetry

Existing Facilities

tsanbul 223 Buses Company (100} operates Kartal and Penglk Wharfs which runs tha
folowing services from those localions:

«  Pendlk 2 Yaulova (%36t Ty senvice which 1akes cars) — this journey takes 45 minutes
and tepans eveny hour and & quUansr Tom 2ach |oeaton;

«  Earlal to ¥ awiova [sea bus Berdces which 15 passenger ony) — s joumey leaves
eweny Tew NoUrs with up 1o seven s2nices per day from each location;

= Pendlk 13 Karial (323 ous Bervice which ake passengars onivl — s joumey taies 15
mirenzs but I oy provided on @orking Says for ong joumey one waEy 3t ush o,

5283 buses are fasl calamaran type boals. Fas: Temles are shower bur langer than 5ea Duses.

See Appanglx A and B for detals of complete routes Mal that are coverad by IDO's
sanises.

34 Hartal Marina and Ferry Terminal

The batmymatry of the site Is particulany sieep, ang hence oesp water IS reached relatvaly
iosely [ M2 Bncreine. Most of the swsling manna facites are small and ucesd i near
Enane iecFlions whene ey ane conslructed In less than 10 o 15m of walsr (refer to Section

3

See Figure 4 beiow for an excerpt of the Admiraly Chart. The yellow coiour Indlcates dry
t@nd, the tark blue Shows waisr dapths bo 10m. ine ight bius o 20m and beyond that
spECRC wWalsr depins ane given a6 Bpot neighis,

T

2.3 Other Environmental Conditions

Tris maring has approwimalely 100 berins of varying sZes Including 3 mix of langs vessels
and smal saling yachis. It 15 shefiered from south-westery stomms by a rock breakwater
shaliow waler depihs e kess than 10m.

To the west of Kartal Marina tere Is 3 conventional passanger Temy terminal which ks
uneheltered. This |5 usad Tor 584 (UBSE :-:sla'naransj- which at PrESENT Gan camy Lp o 450
PaESENQETs and meseLre 42 9m x 12.4m x 3 8m e length, breadth and draugnt. Itis
assumed ial this berth ls unshaliared for one of e possible scanarices: It cowd be elther
that 2 serdce NG In summer I:Iﬂl'g'. ar '.ﬂﬂ“ﬂ'ﬂ'E berth mosements of 2 523 bus ane
alowed DecaueEes l:li"!jl' PaEEEnJEers ls2 the semice andor that the sanioe s cancelled ar
divertedd in bad weamer

BT ™ - T T
a il " ﬁ |-."' *

Figura § - Exlafing Kartal Marina and jUnzhaltarad) Passsngar Ferry Terminal

1.2 Hartal Induszirial Bartha

This contains & Snger quays providing 12 berhs for large vessels used for Industrial
acinitizs &l present. Large wessels anly use these unshellered berms, DecaUEe [Erge
vesEels remaln unaffectsd by shorler perod waves, bul are severally 3%zclzd by long
penind Saell-lve waves which are rare at this =he.

Comeersely shoner pencd waves will alfec, smaler regrealonal wassels bus nol longer
perod sl waves, and hence breakwaters ane used o prosice shafiered congltions for
Marinas around Mis srelch of the coasidine

13 Pandik Marina and Ferry Terminal

These have not besn reseanched or 28526520 glven the Emitatians of the bret andg time
consirains. Thass ngude: s2lsmic acivily and effzct on wave naighls, curents, srge,
sl joint probebiiny of wave and waler lzvel events, cimabe changs and 50 on.

BPandk Marinz has a la.rge nocE reaonaler In shaliow waler Fﬂ.l'l.'ljl'lg 3 raven Tor
approvimately 130 small s3ling yachts. The ouler breskaater and landsloe sxremiy s
used for berthing Larger vessels. See Flgune 7 and B

A Car ang passenger famy temminal Is situated winin the breakwaber a5 sheibered mavement
& requirad for transHian of cars from Land 32 ships. It Is kely this sanios s used all year
round, uril condions excead thase which the femes are cesigned 1o operatianally
withstand eltner Inside or oulskie the breakatar,

Existing wessels [Car and passenger feTies) camy approx 600 peopis and 112 cars, and
MEFELFE Apprax S0.6m x 20.6m x 3.6m Le. lengin, breadh and depih

It Is llkzly the exdsting ferry buming spacs and navijaliona channel marks ine baundary

[Pl an aliowance} o the yacht moorngs. The upgrace of Pendlk Marna has bean
exriuded from Arup's bried and It = assumed that others have faken forwand Tie concepd

soudies Tor inis fachlty.

Figura 7 - Pandik Msrina North [Sheltarsd Pasasngsr snd Car Ferry Terminal)

Figura 8 - Pandk Marina South
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Marina Layout Guidelines

4.1 Berths
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It 15 anticipater that wat berths wil be Kept 42 shallow waber locaions to Kasp costs doan
The ary stackedd area a5EUMES 3 55acking ralo of 3 vessels Nigh. It should be noted inat as
iong & tha dry stacking space ks wiin 3 short drive from the marna launch fadizes, It can
oe sluaiad aEay from the wabarront and nesd I'I:I'.HELF'I.'E].IEU'E waternom EaCE.

4.2 Veszel Size

The marina I?[?.II'E-E-E.I‘I:FI"H"‘EE:IEEI'IH BlZa mix 20 reduce the overall dmensians of the
marna. This wil be 3 graged mix dependant on the local iesure market condtions In
Turkey. We Nave assumed 3 typlcal graded mix which vares from 2m to 25m iengih, whisn
zan be sean In Appanalx C

Additicnally. the bartn Layout requines optimisation for berthing during pravating wind
congitians and for maximising the rumbsr of berins avaliabie. Pravaling condBons ans
predominanily narn-narth-eastery's of, o 3 lesser extent, soUMM-westeny's and hance
bering will be best Aignad perpendicuiar to i shoreling. However at this preiminary stage
we Nave assumed berth layouts paralel o e shoreling 50 38 b maximise ihe number of

4.3 Broakwater

Tre maring will raqureaaﬂmbreamta'nmrmem and shefar moorzd vessels. Forthis
iocation 1 15 Ilkaly that a foaing portocn breavaaler wil not be sukable a5 wave condlions
wll frequently be toa rough. The akemathve fiaating solution — an anchored superstniciure
50N 36 that usad at Part Hercule In Monaco — would be pronbitively expensive.

ideally ihe breaimater structure shoukd be constructed in Bmited water depth Le. snaliow
wabar A structure height beyond 20 metras il be unrealissc finandially, amough not
technically uriaahie from an engineering paint of view. It i recommendad that the

breakwater snuciure be shuated 1 & prefiemed 10m walsr deptn up to 15m water depth &t
the mas?. It should be noted that as an Indicafve esSmaEte the cost of a breakwaber siruzture

will be praportional o square of the water depih In which 1 s constructed

Ehven the concluslane reached above, hie E':ﬂ-ﬂl'l; Irear EJ'IE.PE- of thie coast and the number
of I'E{|L|!'El:| w2t Derths, It Is thersfore eCEssary for the |:|3'1 gufline of the manna 1o become
a lang Tin “srp’ running alongelce Mz coastine.

The alignment of the creakwaier wil resd o be perpendicuia o prevaling wave dinecion
ang preferably In unifarm depth for simpilety of canstrucsion Le. from west-narth-west o
23E1-20Uin-2361

4.4 Phasing and Layowk

Cue 1o the long ramow shape of the manna, and e fadd Tiat the femy termminal |5 1o be
placed In the midole of the marna area (refer (o Section 5.2, It Is therefore s2nsible to
dleige e manna ima Phase 1 and 2, This I5 appropriale far two reasons.

Pnase 1 wil be shuated on top of the existing quay fadiities at Karal industrial bertns,
which are cumently unshefiered, and will cater for 162 bartng or 1.9na of water space. This
aBsumes four pontoons with betwesn 33 ang 49 bering per ponicon FNass 2 I much arger
a3t 533 berihs or 3approx £.70a waler space o 5ay, siean pomioons a1 Debween 12 i 40
berine per porioen. Refer to Appendi C for the pantoon berth capanity and vessal size mix.

Both Phase 1 and Phiasa 2 marinas will have a 'shallow waler' breaioasher In no more than
15m of waier for #nase 1 and an average 10m of waler for Fhiase 2, winich sl be
economica for consfruction post purposes. The breakeater wil be constnucted by @ levelisd

rock bund and cancrate calsson placed on top. Dredging wil be required to lzvel the sea
bed whnin both marnas to 3 minkmum depth of -5m,

4.5 Dredging Excavation

There ls an apon 0 efther il owt In frant of the exiling coastiine with reciamation or dredge
aut behing the coastine o create additianal land space or waler space where required. The
more the manna layout depends an his type of activily however, the more expensive the
operztion wil become. So the lteal sugtion ks to create & balance of cut and fil
resquiremznts for the snape for iz coasting.

4.6 Land Side Facilities

The mastesplan wil read to alow for associated land space requined, which has been
esiimated at 0.5ha. This space will be reguired for the Narbour master and port
agministratian ofMce, customs bulkling, washing (shawers, tollsts stc), worksnops,
cnanglery, Tuel, launching quay and 52 on.

Given the namow shape of he manna, Tacilies should be evenly spaced aiong skie the
WaET Elj'gE' g0 thal It Is not Ircorrenient for marnng users 10 acess Taciiles I'E{IL"'BH.

4.7 Public Space

The majority of 1and adjaining the waber frontage have been sammarked a5 'green’ areas for
public resim space. This must be retained to maximise publl: amenity and waterron
development space. \isualy the link besween the waterfront space and the marina should
be retained to allow for Tz ‘sanse of place’ Miat a high quallly marina development and
associated watersioe facities [bars, cafes and 5o on) wil provide.

A key part of the Masterpian will be fo reguce fe emphasis on the exkting coastal road ja
two by inres lane nighway) which 3t presant works 1o cut off e water from Ihe land space.

4.8 Car Parking

Car parking will need 2o be located In waling distance of the marna, bul 35 In the case of
the dry stacking, shoulon't take up valuable wateront land
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Ferry Terminal Layout Guidelines

5.1 Clients Bricf

5.8 Forry Terminal Bullding

it Is ot explicit fat a new %y teminal is required under the dient brisl, howewer Ithas
been adoed o the masterplan % norease acoaeslbiity of the shie rom e 523 bath o the
retall cenire Intended and the commuier iransport apporiunies to fhe Sosphons and
istanbul cly cantra.

5.2 Loocation

it 15 A b=y requiremant Im terms of transpon planning 0 locate s Temy a1 ihe soum cosslal
end of the proposed alenal rouse, Famas enlering and l2aving ther berths can play a key
part in helping ta provids ihe bussie and actvity which can make this waterfront
development very atiracive

5.2 Ferry Type

Afermy berminal bulcing wil be required. Assumning the present 5ea bus capacity of 450
passenoers, the tzminal culkding will nesd to cater for SO0 passengers 2t any one Ime. The
majorty of these passengers wil be commuters whnoul liggage, and Nence the sxope far
ihe terminal buliding 'wil Incluge provision of shops, waiing areas and seats, toliets,
telephones, iokes purchase, enquiries, thenstone say 3 foofrnt of same S000RF footpring for
the EE'I}‘.I"I-H Roor. The frst Soars will Nave oMer UsEE. harbour mastar ofca for the marnna
and f=my ferminal, admin oMcas and customs.

This bullging could be uEilsed for restaurants and ars 0 shars the prominent locabion ane
he vizws hial i will afford over the walar.

5.4 Public Tranaport Ferry Route

Summary

&1 Sumenarg

it Is anticipated that a passenger femy fadity |s prefemed fo a combined femy and car
tachity, which maans that no offshore breakwater & naaded 5o Bhelter the berns. I a
combined famy and paEsSNgeT BECE |5 needed, a snEnersd berth |6 ragquired [which i not
practical at this shz). It can be seen trom the unehelersd fermy teminal at Kartal that this
amangement i faasibie. The assumptions mage in Secfian 2.1 wil nead to be tested for the
proposed faciy and versed for appropriaiensss o the masterpian In further slages on
saudy.

5.4 Mawigaticnal Interaction

it 15 recommendiad that the marina iratc (which wil mainly be smalier pleasure craft) and
ine larger femies are kept separate o imit the potential for detays and’ or colision
avoidance. The marina fraMe shaukd orly cross the femy channel within 3 well defined zons
well offshore of the famy manosuying area. Maviganon channsts for Ty roues and manna
entrance ext routes shouid be kept weil apart

5.5 Design Vessels

The langes: cument 100 23 bus camias up bo 257 passengers and s kength ks
approximatety 43m. It s Bkely tnat future expansion of ieet wil bring larger femy vesseis, 5o
same Jlowance for veesal Increase Wil read 1o be miade on iz bethe

5.6 Turning Gircle

Using the: exlsting femy terminal length, the masimum wming circe could be amyfing from
1.6 to 2.0 mukiplied by ihe lengsh, that Is to say, 70 o ESm diameser. This can be reduced
depending on whather the %mias are TRed wih bow thrusters which wil akow them to tum
n smaller areas.

Given the existing stes of femy vessals, uming croies are likely 1o be less than BSm
dlameter, ana hence It will be possible 1o locate 3 small oaf crossing channel affshore of
ihe tuming area. Proper care shoukd e be taken when detailing the locafion of

navigational and enfrance channeis to separate dfferent types of traMc. If famy sizes vary
dramatically to those used at present he channel positions would resd 1o be re-reviewed.

5.7 Berths

It has basn assumed that the femy ferminal will provide two berns. The prefemed tayaut Is
bering perpendicular o the coastine on efner sioe of 3 finger pler, 35 fhis Wil enable
apiimum berihing condRions given prevaling wind condifions.

The eslimabed wave heighl &1 the shie s 3m, howsvar It should Be undersiood hal Fwave
nelghts excesd 0.7m the passenger berth may not be suliabie for use %0 kag and embark
[pasEEngeE and nence Mzre wlll b2 & certaln amount of Sowntme assodiabed with the slis
speciic emronmental condbions which are nol krown & his stags.

It Is azsumed Mat the Temy lerminal will provide 3 service bataesn the masterplan site and
ihe sourhem end of the Bosphonus for exampie Kadkay o Uskudar.

Azzurming 450 paseengers per femy Willsng two tering wilh tnres Temles per hour per berm,
ihe terminal wil be able to accommodate some 2,700 passenders per hour. This represents
s0me 10% of the olal pubic transport capadty of 2 5Re which assumes 1o bring In 25,000
PES5EMQE per hour. 1 snould ba noted that for future nesds the requency of famy servioas
zoukd be increased If needs be 1o perhaps a 10 minutes tumaround per fery, which would
ncrease Tie capacity o 5,400 passengers per howr, Refer 1o the Transpart Report for fuil
detalls.,

The masterplan has maximisad s potential by Incorporating 3 fermy terminal for public
transpon and lelsuratourism needs. 3 marina for private wsers, temrinal buldings which can
doubie as key restausnt s=flings and s=veral klomelras of walerimnt space whizh can bs

enjoyed by 3.

The proposed marina will provide a ‘sense of piace’ which peopie wil enjoy, both for the
privabe ussrs and their anenty benefils, bt alsa for fhe space provided whare public spacs
meets Mg waternont.

The ferry terminal will provide some 10% of pubic transport acoess fo and from the site.
which will play 3 key part In hesping 1o provide the bustie and acthily which can make this
wakaront devalopment vary atraciive.
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AP P E N D IX D I OVE ARUP _ Geotechnics and remediation

Isianbul and Turkey have & hstory of elsmic acihity which provides the development win

polendal ks, The Morh Anaolan Faul sTikes ihrough Tie Mamara Sea to the

sigrinicant
soulh of the Karta Pendlk coasiine, and 15 raspansible for three desp marine depressions.

The gectechnical and selsmic aspecls of the project requine consideralon in orderio
denify and mEgate the ground-retated hazards and rsks. Based an the Bmited avaliabie
Information tis documert provites a pradminary assessment of the ety genlogical
congitians, 35 wel 35 N2 rskE a5500kated weth e design and consinucion of the proposed
works. The metall contained winin fhis prefiminary repart should ol be considaned fo be
appropriate to te masterpianning slage of the praposal.

Geotechnical analysls and design should be developed in detal following 3 detalied desk
saudy, ground imvesagation and interpretative repart to fully appralsa the gectechnical rsks
Innerent In the development propasats.

This report has been produced Tor the use of e Cllert, Zaha Hadld Architecss, In

The 1864 Geolagical Map shawn in Figure 5 far Turkey ndicaies the geological siata
present In the Karal Pendk area. Glven the pubished dale of the map, e land
reciamation urdertaken In the 19208 Aiong the karmara coast Is not shown. The Infemed

gealogy from e map |5 36 Tolhoes:
s Kartal formabion from the Devonian period
»  Dalayoba formation fram the Siuran perlod

Recent man mads il 15 believed 1o daminate Bong the southam coast of the Asian side of
Istanbul The arifcial Il is described by e Bodazigl Universty report (2007} [3] a6 dense.
coarse So ine gravel mixed sall, dlay and cobbiss.,

Adulum s ancipated 1o be encountered In creak valeys and plains where present. The

\dentification of Nistorical creeks and fivers shouid be 3secssed a5 part of & detalied

sy which |5 required a5 part of the process of gathering Informaton for he propased

444 Farisl Fermation

Aocording to the Sofezig Unlvarsty [2002), the Kartal sormation |s part of the Mdde
Devonian depasits and |5 composed of 3 brown and grey broan Shinfy to medum bedded
very Tossliferous shaleimuostone, moderaiely weal 3 moderaizly srong. aliemating win
fng to coarse gralned medum bedded sandy Imestons, moderately strong ko srong.

Kaya and Birennelde (1865} [4]. suggests that the Midole Devonlan sequence shows sirong
izferal changes In IEhclogy. This indlestes ihat e material may be highly variatie across
ihe she.

442 D=layobe Formaiion

The older of the twa depasits, the Doiayona Tormason (Siutan deposit) would typicaily
underfie the Kartal formation [Devonian deposit).

The Bodazigl Unlversity pubication (2002) [3] tescribes Ta Dalayaba formation a5 a light

cannection wkn the proposed deveiopment of the 552, It is not inended for and shauld not e e,
e uzed by any third party. The Greater Istanbul

grey ang bius grey corslinafossiNercus Imesione, s2nong; and clus dark gray, Tine fo

Design Brief [1] suggesss hal Fluviam has tmed In the medum grained badded calcer=ous shale, modaraialy weak to moderately stang

sTeam beds of ivers which previousy fiowed 1o ihe Bosphons and Mammara Sea
Adulum piaced In ihe mid sechion of T26e rivers IS consigered by the Design Brief [1] 1o
have ~very weak characienstics”.

Geology and Ground Conditions

4.1 Geological setting

The gecingy sEquence for e |staniul regian |s provided in Figure 4. Palasoenic
sadimentary rocks underte a major part of e |skarbul metropoiltan anea. A report
undertaien by Geokar Lid on behalf of Anup for a project In Istanbul [2] Indlcales the
palaenroic 5equance |5 estimated 1o be over Skm i tickness. The geciogy of the area
resUits In @ sigrificant variabiily of oulcropping sedmentary rocks. The proposed
development wil requine a detaled site spacfic ground Investigation 1o be compieted to
provide 3 more detalied asseEsment of the geotecnnical IB5URE 3E50CiAte Wi the site.

4.3 Tootonio Setting

Tne earth's crust 5 dvided Inke slx maln coninenla-sEzed piates (Afrcan, Amernican,
Antzrctica, Auslrafiz-Inda, Surasla, and Pacific) and about 14 sub-cortinemial plates and
furiner micro-plales (5ee Figure 6. Turkey, which les on ihe Aratollan microplate, 16
Ehualed betwesn the convergent boundarny of 1he Ewraslan, Afican and Arablan plates.
Thils convergent boundary IS part of ihe wider Alpine-Himalayan colision zone cocuming
[pebween ihe Euraslan condrant o the narth, and e Afcan, Aratlan, and Indan Piaiss o
the soufn. The aciie deformation within and around Turkey refiacis e complex Interaction
between fhe Ewraslan, Afican, Arablan, ang Anatolian plabes (Figure 7). The Anatoilan
plate 15 bounded 30 the norn by the right-lateral Novth Anatollan Fault Zone {MAFZ), which
separates It from Surasla, and to the soum and west by e aclive plale margin formed by
the Hellanic and Cyprus frenchas, along which the norward maoving African Pite 15 being
subducted. Siip rate estimates alang e NAFZ fall in the range of 17 mmyyear to 24

mmyear (Westaway 2002 5]
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4.3 Horth Anatolian Fault Zone

Transecting nartnem Turkey for approimataly 1500 km, e Narth Anabollan Saul Is &
predominantly transfoem fault accommodaing approximately 24 mmiyr of right-ateral
motion and forms the boundary between e Eurasian and Anatolan piates. s geomery k&
complicated 5 the plale boundary changes ram mostly ighi-aena transform In he east
Info transtensional system thal has apened deep (pul-apart) basins beneath the Sea of
Marmara, comprising botn nommal and strie-&lip fauling

The faull sysi=m |5 known ko be the sounce of many large magnibuds earthquakes in
nistorical fimes (13 M2 6.7 earthquakes In the 20% cenfury), with the Mamara region 36 a
whiile Naving experienced approsmately 55 Az £.7 earnquakes since 1A D, many
causing extreme damage (Ambrasays, 2002 [5]). Many of these ancient everts are kel
have bean along this Taul system (Figure &), betwean AD. 1500 and 2000 Some ning iz 7
Bﬂﬁﬂ[‘;ﬂi&ﬁ-m&ﬂ benzalh I:ITFEIUHH'EI'EFEEI"I e Sea of Mammara, & mean rate of ong
every &0 years. Table 1 presents the major historic earthquakes between AD. 1 and 2000
aecumng N the Saa of Marmara ragion.

Tabls 1: Tabls of Malor Historlc Earthouskas (1-1359 4 D) Aftar Ambraseys [2002)
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4.4 Faulting within proximity to proposed site
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The 17% August 193 M = 7.4 [2mit earthquake klled some 18,000 people, testoyed
15,400 bulldings (SR [7] estimate £0,000 to 115,000 bulkings), and caused between
U=510 bilion and US525 billion In damage (Parsons 2004 [E]). This was the most recent
2yent of 3 langely weshyand progression of savan k= £.7 eamiguaies along the Morih
Anatofiean Fault sinca 1530 Shess Tigoening has been used I explain e 60 year
saquence of earthquakes rupturing towards Istantul (Katin, 1955 [2]; Barka, 1995 [10)
Toksoz ef 3l 1979 [11]), In'which 31 but one event promyted e neit {Stein et al, 1997
[12]). Figure @ presents the progression of ruptures slong Shis fault in recent historic dmes.

PO AL P R L O e s T A L P
Ao TEM i T ik D00 § AT Rl b
AFTFE ATIH F7 A (v

441 Huoril Anatalian Faull Zshs

Mear 15 westem end the Taut strives Timugh the Mammars 23 (o he south of Kartal and
Pendk creating three desp marine depressions. Okay [ef al) (2000) [13] provide a seres of
fgures Nighlighting the prazimity of Mees faults relative o instabul and the sumoundng
area. Figure 7 5hows the appromate boundarizs between the confnantal plates, and the
geological setting of he Marmara Sea. Figure 11 shows e aclive tectonic map of e
Marmara regien, wih Figure 13 Indicating the tecionic map of the eastem Marmara Sea and
ihelr location elatve to Kartal
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4.5 Coastal environment - bathymetry

The bathymetry of the site |5 particularty staep wiEh decp water reachad ralaiively closaly to
44T  Custry e shoreling. Figure 14 contains an excerpt of ne Admicalty Chart. The yeliow colour

Zartt ard Turlial (2003) [14] 35586620 the properiias of Ihe Inmesiane aggragsle attaired Irdicaies dry lard, whilst the dark Dise snows waler Seping lo 10m, the Igm blue to 20m
from the now disused quamy In he northem section of the proposed develapment area. mmmmmmmﬂwﬁmmm
The paper suggests WW-GE rending Taulls are consldersd as “malor stnuchurd features in
e area”. Afaull Ine can be s22n on the 1264 Seological Map (s22 Figure ) passing

nough the ste, and 5 shown In ciasar detall on he gedlogical map provided by Zanf and

Turtial (2003) (522 Figure 12). Due io e nend of this Tault It Is unifely o be acthve, but
SOUK] ENCEY BOmME MovemeET I'EE-p:II'IE-tI:IE H'HEI'EH'E-I'I"EM e M&F. 1 woldd tharefore
be pruckent to sHe struciures away fom this geological feature.

HARTAL PIRCEN MASTERFLAN
GEOLOGICAL SILCTIHNS . COLLAGT

Al deposits In Figure 4, the Gizdad famatian Is Nowever categorses] by Ustadmer and
Kipman {1998) [15] a5 Lower Ordovidan

+  Gozda) formaticn s gescribed from the transiation a6 conslsng of broven, grey
gr=en unl consisting of shales and grovacs wiih siratum of vandng depthe:

i ' . . | CE N - The traneiated seclion of the gectechnical report [17) mdicatzs that the Devenlan and
i o ) ot b e Shurlan feposts are underiain by Lower Oroovician ceposts spacficaly Goena] and Avidos
- a - - . | s > formations. Although Gazdad formaton ks not Indleated 35 a part of Tie Lower Craovclan

BALTAL PEALSE WARTTRFLAN
Bk FHYRE TETV - DR TV Ol

46  Reviewed data »  Aydos formation | described in Figure 4 &5 3 quartziie, whie pinkish, ight gray.
medium to Sickly bedded, locally laminated, lenses of conglomensie, silea
Flgure 15 snows 3 colfage complled from 3 seres of drawings provided &= part of the pemeniza

443  Tuzla Tunmel package of Informalion recelvad from Mg Cllent. Tha Nigure Bhows e anfidpaisd surace
Further evkdence of the faull zones wers reconded during the construction of & §500m

geology across the sliz, and broady caleganses the geolegy as folows:

SEWEFQE TUMTe! Compreted ppraxmalely & km to ihe e351 of the proposed develsoment. i B : i
A paper by Dalgle (20034 [15] Incicates that Ihe Tuza Tunnel nas an semal diameter of " RN T I M s Seue
5m and was consinucted at dapihs of approximalely 15m o 20m. Figure 13 shows the «  DeYU (Daoiayoba Formation): Block Imesione
SPRCOMi e ron cl. TN el pealie o Mie s «  Yo-AJ [Amcial FIll Combination of Ioose construction debrs, gravel, sand, cay
The Tuzia Turnel was excavatad In f3ut zonss wiihin the Karal farmalion, wiin Inclogy . : :
varylng dong the Sunnel route. Limestons and snakes consslent with 112 Kartsl formason s i i et A il

This 15 broadly consistent wilh the geology of the area Indleated In S2ction 4.1, Fgure 15

atamatea win each ofner, with “clayey” maleral recorded In e faut zonze. Caig; (2003},
Indlicates hat two difierent fault directions wese determined, e first group In the NW-5E also provides addiiional Information relating to the location of the NW-SE fauk fre cossing
the proposad 552 1o the south of the quamy.

divection with the s2cond group In fhe E-W drscian. The paper suggests hat the nornem
ST O M LI W T Y T K i o Lt The Greater Issantu Munkspailty Design Srief [1] categorises the gaological areas Telcaied
In FlgLre 15 36 Tolaws:

= KF-YU and Of-¥L: "sukable for all nds of construcsion, the foundations of hie
bulldings Enould go at least one basament deep inta the soll In order o be able to
regist hortzantsl movemenss originated by earihquakes.”

The Aroses farmatian |s refemed to in the geotechnical report and s Undersioed to be part
of the Ordoviclan deposis.

Dus io the lack of avaliabie fransiated borencie 0gs, the depth and Ticknesses of the
geclogical siratum have not been detalled witin his prefiminary repart.

A5 previously staled it I Important that 3 full fransiation of the geotechnical repart [17] 15
completed, Inciuding all of the missing appendices to validate the sof degths, Ialogy,
parametars and ground waker levels indicated winin inis document.

4.8.1 G pow nd v Ry

Bagad on the Seld s5ing reporad by Dalgls (2002) [15] during T2 construciian of Tie Tulza
Tunnel, ground 'waner Was nof gelbecied in the orehcle within the shales and limesione of
the Earal formiatian. However during Tie tuninel excavation groundaater was deferied 38
Tiowing o dripping In the faul Zones.

The geotechnical repart [17] Indlcaled that groundwatsr levels warne encounterad during the

ietalation of the boreholes from 1.0m to 13.5m; 1 15 unknown whather these are datum

L L e et Biidings and iow ievedls Or 0epinG Delow ihe exteting ground bevel. 1t 15 alsa noted that the groundwater levels
-pertal rrﬁesnmnbemermll.lmtﬂmeﬂﬁageumﬂasurmauem Ew’“m“ appear to be higher 20 the south of the proposad development anea and iower to e north
underground waisrs”, e

Sie barenales Nave been compleled a5 part of 3 ground Invesfigalion compisted for the
¥arial Penglk project 36 part of the Environmental Impact Svalaton for the Kanal Manna
[16] The document was wrisien In Turkish and has not been fransiated to English. The s
baorenoles were incaied off shore and were bored %0 3 deprih of Sm b 3m below the 52a bed
over plan area of approximalely 100m by S50m.

%gm%mnra]repa'I[ﬁ}HﬂEnlnTufshanuwas recedved by ihe project team on he
July 2007. The report does not Include any of the referenced appendices which detall

the barehaie logs and infarmation relating o laboratory tesing. Arup has ungertzken a
imited fransiation for sacsons of the document. ailhounh 3 full fransiation Incuding the

miszing appendices [5 raquined to valldate the soll deptns. Ithaiogy, paramesans and ground

e levels suggesiad within e cocument.

From e ImBad iransiation of the gaclechnical report [17], 25 barenoles of depine up t

20m wers Compienad &oss te Investigalion area. The boreholss [0gs Were not inciudad
within the appendleas of the foraarded document and efforts to aidain this information have
praven unsuccessiul o date (August 2007).

The Imited transiation Inclcates that secsions of the site are covered by Neogens and
=Yamap” rubbie sadiments. & ks suggested that the Neogene sadiments desoribed 3s day
sand units and "Yamag” rubble seiments are Tkely 10 be consistent with e Qak-AJ

{Alluvlam) csfegorsaton, although this can only be confimed fallowing & ful iransiation of

the geotechnical raport and assotiated appandlezs [17].

AcrosE the site e groundwater Ievels are considered to be artificlally lowered, caused by
the localised pumping and use of grouncwaler. The geolechnical raport [17] Indicanas thak
mechanical borehoies of 120m to 200m depth are incated In e development arsa.

Groundwater appears to be extracied fom Imestane, sandsione and quanziie. The shale

and Arkoses Is considensd 1o provide 3 iower discharge rate than ihe limestone, sandsions
and quarizite.

The geotechnical repart [17] highilghts 3 sanes of distinct dynamic waber tabies, ArDEES at
120m, shales at 20m, lmesione al 70m with fne sandsione 3t 60m. Slabic waler evels were
measured from water wells at 35m in Arkoses and 15m 1o 30m In sandstone and Imesione.

A Tull fransiation Inciuding aF of the missing appendices [17], when these are cbtaned, Is
required to validaie the ground water levels summarised above.

4.58.1 Burfece snd waled

The gectechnical report [17] Indlcales 3 series of brooks existng I the Investigaton area. It
i belleved Mat the Dagimendere, Savadlar, Cevizi and Balikli brooks have baan modiied
to dlscharge 1o fiz Mamara Sea. Modification works Tor Sodanii AJN brook are believed
%z be cumenily cngaing.

A location plan for Mz ve brockE was not contained within e sections of the geotechnical
repart [17] Issued to the project team.
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APPENDIX D

Engineering Properties

3 | Gootechnical proporties of principal stratum

Bas=0 on the avalabie Infomation [17], research papers and 501 Sescrprions ine folowing
material properiias ane suggesled

Tabis 2: Arflcipated snginsering propartias of princlpal strata®

| Bizferia Linfl EFT Efrengin Pammebers | Unconfired Raock

OVE ARUP _ Geotechnics and remediation

Hey Geotechnical Hazards

5.1 Seismic

sght i = Effect Compressive Qualty
(MEm' ) 5;;:5 5’.[&55.& Etrangin Cesignafion
3 - . (RGL)
{FPaj %]
(kFa) )
Fill - - . - - .
Aliuwium {Meogeng, 20 3-41 | 36- 10D 317 - -
YaEmag)
Limestone 2B - = 2 100 - 55 so-T0
= FE'.
E Snals 23 - - - o - 12 d-40
123
Limesione - - - - 36 - 100
] 12-55
%
& Enaie E = A - E-E0
=
Gozoma] | Shale - - - - 15 -47 d-33
AypdnE Cuardte - - - - 86 - 20 T-35
Molp = wuls st W confiiTal on from Al e behalon of gaslech=i=al ispail | 17| =0 [alle dabaied @it spacilic

gt irerafi lin

Daglg (2003) [15] Indicatas thal the Kartal formation i= medium 1o 1hick badoed [0 15m 2
3.0m} and were on average medlum bedded [003m). Shales vary from thinly o thickiy
beddad (0.0m fo 0.4mj, but ane generally thinly bedded (0.03m to 0.05m)

ATl tramsiaiion o the gectecnnical repart [17] Including &l of the missing appendices when
recedyed [s required to valldate the soll parameters detali=d within Tils seclion.

Earnquaie hazard presents perhaps the mast Bgnficant rs 1o the development dus io the
sites close proximity 40 the acte North Anatolian Fault system, 1 therefore neads to be
considered Throughaut he process - fram iz planning stages of fhe development and
associaned Infrasinuchure, frough to the detalied design and construction phases. This
sacgon of the repor presents 5ome of the key saksmic neks inat should be considered In
refation 1o ihe proposed development at Karta Pendl 1L do2s not present 3 desalied sie
spectic Gelsmic hazand assassmant but highlights the key selsmic harars that requine
coneideration. A further detallsd] sEsseament IS resommensed for ELUEEQL'E"I'I.&E?B‘E- I the
planning ang In paricular he setaked design of the project. Reference s made to previous
selEmic hazar studies camed out far the reglan to provide Indicative level of the hazard at
the slfes of Intarest.

B4 Risk, hazard snd vulnerability
SelEmic rEsk may oe defined as the expecied amount of damage due io 3 speciic
earinguaie, which may ccour at any given parod of ime.

Risk k= 3 comblnation of Hazard and the Vuinerabibny of 3 particular struclure fo that
Nazard.

RISE = H4Z4ARD« FULNERABIIITE

Henca a siniciure Gould have a low rsk I:l'ﬂaﬂ'ﬁ;ﬂ. E'.IE'l'I‘“'IEUgl'I Il ks located In E:Eﬂﬁﬂ
‘with 3 high level of hazard, provided Bs vuinerabilky s low. When an eanhquake oocurs,
e risi of damage |s igh uniess tha vuinerabiity Is reduced o the Nazard ks avoided,

Aflgw chart of sxampie ssEmic hazard and vulnerabiilies and how they corspirz o
determine the overall salsmic sk ks prowided in Figure 16 [a%er BECT, 2000 [19])

The folizadng Is & 152 of the main aarthquake hazands:
s+ Earthiquake ground shaking {Secion £.1.2)

s Liguefacton or kass of strength In saburated granuisr 5ol dus to buld up of pors
water pressure Lnder oyl loading (Secton 5.1.4)

= Earthquake Induced setliament
= Fault movements, wilch normally causs sevens damage o sTuchures over the faul

HAZARD VULNERABILITY
ESels'nic « Ground shaking » Inedequate foundations
: « Fault ruptura v Inadequate superstruciune
: = Liguafacion = Lacalion
! = Ground Seitherment - Buil onan aclive fadl
i + Tsumarnil Seiche - Buit close to an active fauil
. Bult anthe coastal plana
I Lamdshide & Shadow bndelide s Inadaguala foundations
: « Daep landslide | = Fuilcfing oo an unatakde shope
Walbar « Dam fadurs = Building gownstream of dam
= Buldng on low ground
Contamination | = Landfill = Buddng sowrstrasm of
i - Sail cortaminatian leachate
- Groundeater
anntaminatian (leachate)
« Chemical plant falure = Buiking proximity to chemics
plant
¥ L‘

RISK
(Patential darnage due
ti an eanhquaks)

Bubding collapss

Cracking

Teppling

Flanding

Slope fafure

Dam failure

Hail and water cantarmination

LR R I

(Afier: Beutisk Engizsaring Comsortiva for Tuckey, 2000}

P T, P i, ik b T A
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#  THEUNEMIE O 523 wavas, which are calsed Ej' the sEadden DHEI'I?EH'I zeabed level
that TTay DoCUr In an offshare EH'"'Q.I-JEE. EI'-E-HIJEEﬁD}' sUpmanng langslde
triggerad by ground shaking. Wanve heights tend to increase as My enter shallow
water

+  Landsldes and mudfizes, somstimes Inggered by hordzantal forces arsing Tom
oround acosieration reducing the tactor of safety

Miar-miade chiects ofien compoundd ihese primary natural hazards a5 folows
s Colapse andor structural damage of buldings and oer struchres
= Fal of abjects from the outside of bulkings, 5uch a5 cladding
s  Fal and cisplacement of oniects Inside bulgings, such 35 fumisure
+  Flodds due to cam 1alkures

= Fires caused, for instance by elecirical faults, overbumed fires, fractured gas
pipelings, afer an earthouake

»  Explosions of gas and ofl 3nks and reieass of dangensus chemicals

Tris report will f5cUs.on highilghing the polental hazands to ine proposed development
and some mitlgation strategles. 1 should be appreciated 1hat whih the cument fevel of
enginesing knowletoe, siucres c3n be designad and consinichad fo survive an
sannquaie niact and herce significantly reduce the inss of e (38 occurmed In necent
avents In lzmit and Cillzce In 1229). Hoeever, bo do this thene must be an appredation of
now ine hazands lisid above can @%ect the ghven sinucire.

81.2 Belsmic Grownd Melion Hasard

The most widespraad harard posed by @ fault rupture on the nearby Korth Anatoitan Faul
ar oiner nearby source s Tial of the ground motion fss®, 35 this afects all proposed
sTuchres within fie deveiopmens.  bost sruchiral fallures that occur during earinglakes
are 35 3 nesui of ground shaking, with mosl serfous iInjunies and deatns causad by tha
coilapes and damage of buldngs. The leved of ground shaking &= @ecled by many Tachors,
induding but not #mited 1o he proximiy (o the active faull, soll condRions, and the

topograpy of the site.

Wnen a fault I'I.IFtLI'E*E.. selsmis waves raglake AN from e souree and ravel '.I1I'l:l.lgr' e
garth. WWhen the waves reach the ground suface they may produce shaking that may last
from ESveral seconds 10 & oW mirkies. The naturs of snal:lr'g -5 -EH‘F!"L‘:E angd duratian
at a lncation depends on the size, incation and characenstis of the ground rupture. The
snaking is a0 dependant on the charactertstics of the iravel patn for ine selsmic waves
and particulany on the charactens3cs of e 5B whire the shaking Is feil

Asseusment of the Greund Belion Haterd
The ground maotiom hazard & commonly assess2d via two methods;

1. A probabiishc selsmic hazand assessment [PSHA) foliowing the methad of Comell
{1263} [20] which Incorporates all the hissorical recored and reported seksmiclty
bypicaliy winin 500 &m of the site, wih iz adoption of 3 magniude-recumence
relatiznship ater Gurenbers and Richter (1963) [21] followed by 3 probatiistic analysls
fhat Inu-:rp-:ra’.es the inhanant LI'EE'I.HH]-' wih dEEEEmNg e selsmic hazard and the
ground motion at the ste of Interest.

2. A detenminis3c selsmic hazard assessment (DEHA) based on data an Known significant
farits wiinin the region, whene length of nupture and sip rates are adapted based on
fleld studes on the taulE camsd out by geningists. Relabions such 25 those prasenbed
by Wels & Coppessmin | 1564) [22] are used to estimate earthquake magniude from
such data.

For both types of 570y (PSHA and DSHA) empincal abienuaton relalons ane ussd to
ssTmale Mz ground motion at the she for vanying reguency. The nesuibing oulpls of either
tomn of sludy 15 3 UNEom NaZand response spacTs (LUHRS), typically for the median ground
moflen predicted by the atienuation funcions adopsad (NB: This ks a slight simpliication).
This would Incisde the common Seslgn parameter used In gaotechnical desigre thak of peak
ground acceieration (PGA)

A rezpangs spectrum s 3 plok of the respanse of a sares of oscliators of varying ratural
treqquency 1o an appled dynamic ioan. i the case of earthquaks loadng, the response
sperinum provides designers whin an eslimate of the peak ground maotion Bkely 12 ocour fo
the structurs at Ils rasiral frequency. Respones Epeclra arz hypicaly plotiad assuming 5%
of crifical damging in the siructure being considered. Methods of esiimaling he response
spacira withoul perfamming & sle speciic nazand asseesment are typicaly found in design
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oodes raquinng knoaledge of e bype and purpos: of the bullding being deskgned. and Nz
slte qround conddons. For comnples structures, modal analyes may be raguined o bhemity
ihe modes of osciiatian, and the oritical damping In the sinucune oeing considgered. Such
analyses are beyord the scops of this report, ard are fyplealy performed during detailed
design.

The Tolkowing sui-sechions provide Informadion on &valable shudies from ine wider vty of
ne sie that provide an nillal indicative groung mation hazand for hie ske. For same
retarencas 115 15 menely In the form of peak ground acceleraton, and nof the response
specira, In other cases merely in ferms of e nsk of a specic earinduake even Sooumng.

Turkish design code (1998)

The methodoiogy far the desamination of M design saismic loads for struciures In Turkey
5 descrbed In the Specificatian for Structures 1o be bullt In Disaster Areas, Part il -
Earmiquake Disaster Preverdon {1996) [23]. Accondng 12 this coce Kartal Pendlk 1l Into
Selsmic Zone 1, comespondng b 3 peak ground acceleration of 0.4 g (see Figure 17). The
Peak Ground Acceleration do2s not account for the natural frequency of the stnuchune being

designed, ang buldings of s2veral Sreys MEy expenience consiteratlly |arger lads, and
nence significantly more damage, ¥ not designed accordingly. It 15 therefore Important o
specty e entire design hazard spectra.

The Ceslon Hazard Specta deved from this code s presented In Figurs 17, 3s5uming an
Importante Factor of 1. Buldings witnin other catenares will requine appropriate Gealng
acoordng f the code. For &, mut-shorey buldngs, the speciral acceieraton may be
relatively kow comparad bo sharter structures, but the comesponding spectral displacement
15 |ange — recognising tat the Dulldings with fong natura pasiogs will fend 1o undenga langer
dispiacements duing an eathquake. These facors need bo be taken Info account for
deskgn.

The code states hat Tizre s 2 10% probabiiy ihat s effective ground mation wil be
expeeded in 50 years. Nale that this corresponds fo & design refum period of 475 years.

e —-—

LRSS
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Glabal selamic hatard assessment program {GEHAP, 1998)

The culmination of fhe Global Selsmic Hazand Assessment Program [24][25] was the
producticn of 3 global selsmic hazard map which provides In colour code an estimate of the
peak growrkd accelerafion [PEA) anywhers In the world for anehore eR2s), for 3 10%

probablity of expesdance in S0 year hazard level (comesponding to 475 year retum period).
The GSHAP map of PGA provides 3 Usen first assassmant of ihe expacted bedrock

ground mation for 3 region of Interest. 1t s derved using probabilstic seiemic hazard
Mmethod.

Flgire 13 &5 an excanpt fom his hazars map coverng Istaniul ang he sumounding reglon,
ENowing the contesd In relaion 1o Euops. The mag ndicatzs that ihe hazand level & fhe sie

of Interest In the “very high” range, Win an estmated level of PGA for the slie sl ks In he
range of 4.0 to 4.8 m's® (approximately [.4q 10 0.£3g). A mare delalled selsmic hazard map
of Turkey, afier Erdk et al. 1909 [26], fom which e GEHAD map was prouced ks
presanted in Figure 15, This concurs with the Turksh Seismic Desipn Code vaiue for PGA
ofD.4g.
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Earbguiks riak assessmant Fof letanbal Malropslitan Area. Erdik &l al. {2002}

A furiner selsmic hazam study was camed cut far e Istanbul Metropoittan Area by Endik et
al {2002) [27]. This shudy considered by probabilistic selsmic hazard (FSHA), and
deterministic sesmic Nazard [PSHA). Resuls of the PSHA study for Sihe Class (B) shes k&
presanted in Figure 19 In f2ms of maps of the ragional grocnd motion at vanving
frequencies.

The deterministic selsmic hazard shudy considered 3 maxdmum credbie sarnquake
scenano of a ruphure aiong the segment of the Tault baneat the Sea of Mammara, adacent
12 Istanibul, resuting in @ Magniude 7.5 evert. Figure 20 presents the DSHA results for
PGA 3t dfferent Natonal Earhquake Hazsrds Reduction Programme [NEHRP) sie
ciae5es, Showing the significant eflect of Me local 508 typa on e expected ground motions.
Flgure 21 and Figure 22 present ske depangent expected ground malions from such an
event & diferant PGA (Period T=0.25, T=1.05) and paak ground veinchy (PEV).
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Parsans (2004)

Parsons of the USES provided a revised selsmic hazard assessment for he Sea of
Warmara, Incorparaing Ume-tepangent imzracion lechriques. The calculalions ars
sigrificant In at, aithdugh adopting a probatlisic metnoodiogy. Parsons breaks Som the
tradiional PSHA calculalion model which adopts a Polssontan process that assumas all
eannquake svanls ars Ingependent. This assumplon I8 convendonaly made despis the
fact that i has besn recognis=d for more Tian 100 years inal a temporarny sslsmic rEle
increase that decays wim time (Omo, 1854 [20]) results Fom sess changes (Dubion 1004
[30]) 2. earthaquakes are not physicaily Independsant of one anotnar, This 15 assumplonis
madk in order 1o Eimply the hazard assessment, whene & wouid be often oo complicated
and require more data than avallablz o do oihensize. Also, when epectlic faulis ane
modkdiled in such a Bludy, under the Dieterich {1004) [31] model, 3 tault or multiple Tauts are
treated 35 polental sourtes of an InfnBe number of potential earthouake nudeation sites
that are near o falure, with the condtions of nupture being Polssonian and independant of
the rupture history of the faul, e desphe the siness drop causad by an earinguake. fhere
remalns an Inifinss numizser of posential ruphure 6725 capabie of producing the same
magnituds earthquaks (Parsons 2004 [3])

Howevar, Tar ine Mamara region this assumption would be poenlialy misleading 35 1 nas
een abeereed Trom the hisioncal earihguakes 1hat have occumred Jieng B Morth Anatolian
Fault system. that Mey are nof siatisbically independent of one another {See Sacton 4.3).

2 arsons noles:

Fohaly, SESMicly r@les are ohsaned io 158 i Fegicns of catwalad SIess iNcreass and
fall wheve the off-f5uN Stress decreases Je.g. Kagan and Jackson, 1007 (32 Kagan, 1004
[33); Parsons, 2000 (34, The M 7.4 lzmi eanhquske, 35 well 35 most backpround
salsmycRy (Ko ef 5, 1000 [35), occumed whens fa falre Siess &5 cacuiared i have
Increased 0.7-0.2 MPa by Mz 6.7 earthquakes since 1030 [Siein ef &, 1007 [12]; Naibant
ef i, 1008 [34] Parsans ef al 2000 [34]). The lzmit event in fum, increased the skess
beyond the east and of e upduTe By 0.1-0.2 PS5, Whers the M= 7.2 Dizoe smguake
Sruck, and by 0.0540.5 bPa beyand the wast end of the 17 ALQUS! TUpILTE, Where 3
Cluster of affershocks oocwmad (Farsons ef &l 2000 (78] The COTESDoN0Ence 5680
DengEen CaCLiEed STesS CRENgEs and the ooouimence of iange and Small earthquakas,
als0 repared by Hubert-Feman ef al, (2000} [35], strengehens he radonale for
.'l"'a.'ﬂ'PEt'El'n"'.“E Siress manser o 3 5esmic h323m 555855 e

ParsonE’ analyels considened ihe effect of tne transfer of siresses thal oocum=d durng the
izmit and Dizoe earthquakes cansiderng a number of passible sip modsls darivad from
varnous daia soUrtes [heesslEmic, sinong ground motion, geodstic) 35 wel a5 pos-selEmic
deformadon that occumed following these events. The unceianty In M2 models was a6
Incorporahed info the Nazard assessment. The Biress changes wane caicuiaied adopiing an
slastic-perfectly piastc Monhr-Coulomb faflure model using fhe fnite slsment methad (o
model Tz fault ruprure mechanism and calculate loading rates along Hie vanous sagmenls
of thee Worth Anctolian Fauil.

Parsons compares the time-dependent 30-year Interaction probatilty vakes for the Sea of
Marmara region and fings they are not too dissimilar from 3 simple Polssanian mooel (53%
+- 16% compared with 33%}, however values for the Eastem Marmara ane very fifTerent
[41% +/- 14% compared with. 213). This i due o fhe effect of e recent 1993 events.
Further, wihen the Prince’s [slands fault E-Eg'I'E!“I |5 coneidaned, with Doth ']I'I'E-EEFEFI:EHI}E
and siress Imeractions faken Into congideration, the probabiiies vary significantly (31% to
54% compared with 11%). Parsons conclunes that the probabilky of a M= 7 earthquake
nupturing beneath the Sea of Marmars |5 approdimately 35% 1o T0% In the next 30 years 1 3
fime-dependent mooel Is Us2d thal Inchudes coselsmic and post-selsmic effzcts of the 1999
lzmk earinguaks.

The implications of the Parsons study s that the sk of large magnituge earhquaies
afMecting e Istanbul region |5 larger than would be estmated using a tradBienal Polssontan
PSHA such 35 I camed out under ihie GSHAP program, and the Turklsh Design Code on
which ITwas Dased. Parsons estmales he retum !}El'!l:lﬂ ofaidzy ‘E-EI'IHI:'.I-E!.E CAUENG
WM = V1l shaking In istanbul 35 being bebween 38 and 05 years (compared wiin 127 years
for ihe Paissonian moded). Thus for the &75 year dasign retum period crtera adopted by
ine Turdlsh code, we would sxpecl langer ground motions than previousy estimated by
GSHAP o specified under ine code. Under his design skuaion where 3 ghven fault has
such a lange probabiity of ruphure, Mz use of deberministic selsmic Nazard method may also
be appropriate for calculating T2 ground mofons 1or design &l e she, or agootion of a
sutable aceouning for fhe defidency In the tradkional PSHA should be mage for a ste
speCic B2ISTIG Nazand analysis. These considaralons shoukd be made as pan of the
detalled design of the projec.

B.1.3  Bite specific ground informalion

The she specic ground information at this stage s provided by geologheal maps, a5 no
oorenole Infonration was mate avaliabie. A celdiled ground Investigation wik be required
Tor 3l majer developmenis at a laer stage, with conskderation mads o he hazarss
presanted in Tis report that will need 1o be adoressed a that fme.

Bile classilication

Bitle classifaeaticn

The sakis on fhe shiz wil require classcaion Ino the respecive slhie classes In ander i
assans T2 local sie TEEQONEE on e E-F'Bﬂ]1| acoalaralon. This daselcation s I'EﬂL“'Eﬂ
36 part of the Turkish design code. Table 3 prasenis the Turkish code classfication sysiem
for 50lls and rocks, and ks reproduced from the Spectication for Structures % be Bult In
Disaster Areas, Part Il - Eathquake Disaster Prevention (1998) [23]. & providas quidance
on the ciassification of oils o four soll groups, A (Nard rock) to O (5o ciay). The code
then categorises Mess soil groups into shis classes (21 o 24 respechvely) based an soll
group classMcation and soll lawer thickness [Table 4).

Thess 682 tasses are similar to fhoee provided In e MEHRP guielines (SS5C 2003 [28]),

out Wi 5ome disrences. Figure 23 presents ganeral map of the istankul region wisn the
site ciasseE classifed according to NEHRP. 1 also providas a shear wave vaiocty map for
TLI'HE!r. albell Wi vary loay ressoiifion far She lstanbul I'E-glﬂl‘ Inferned shsar wave velocdlies
[V} are of the arder of befween 450 mis and 750 més. Some interpretation |s requined for
categorising fo the Turklsh code based on the MEHRP map. The map Indicates that the
5ol typicaly fall in he range of Type B {rock: Vs > T60 mvs) and Type D (SHIY soil sRes Vs
160 — 360 AE). wiih some kocalsed aness of Type E-F solls (50l loose matental: Vs <

180 M) under the NEHRF classification. These comespond fo Groups (3), (T, and (D)
respacively under the Turkish cotie
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Table 3 Turkleh Slte Classiflcation jarter ‘Spacification for Structuras to be Bullt In
Dizaster &reas, part W —Earthgquake Dlaaster Pravention, 1358')
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Table 4 Local Mg Classes (aftsr “Specilcation for Structures to ba Bullt In Disastar
Areas, Part |1l -Earthqusks Disaatar Prewantion [1355)7
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8.1.4 Other seismis hazards

The other patential selsmic hazands that are of sigrificance fo the proposad developmen
wiF b discizzed briefly.

TEumami - salche hazard
Teuraml are caused by e dsplacement of & Grge voume of wabsr wilhin an open waler
body such &= an ocean or 523, Jimilar phenomenon whinin an enclosad waler bogy such as

3 lake are refemed to &5 @ seiche. Teunami can be genaranad by faut nuplure of the 523
fioor thal causes Tz 52a foor bo displace upward, resuiting In the displacement of e watsr
above. The waves generabed can travel ange distances across e open watsr at high
speed befors reaching an exposed coasting. The phenamena may Ak oocur when a large
valume of landside debris enlers 3 lake or encioeed coasal inled, or displaces the s2a floor.

Alpar et al. (2003} [39] cansidered the Tsunami fsk o IsEroul. They note that during ine
35t 1600 years, & east 21 historic tsunami are known to Aave besn observed In kstanbul (in
ine present era in yaars: 368, 407, 447, 477, 478, 460, 557, 740, 039, 1231, 1265, 1332,
1343, 1244, 1419, 1509, 1571, 1646, 1765, 1678, and 1634). Nearly half of these everts
impacled its coasts. In 407, snips Were damaged In Istanbul, and In 557, 1231, 1343 and
1344 e sea Inundstad 2 kM 80 3 km Iniand. 10 1500 e tsunaml wave hekgnt 15 estimated
al over € m aboe 523 feval In 1594 he 523 receed ug 2 50 m and then relumed
nungaing bricges on the Golden Hom eshuary. Other abnomal behaviour somatimes
CAUEN] Samage Nas also been oheervad more recenty, Inchuding In 1933,

Using rumenical modziing procedures, and a dighal emain map (DTH) of the Istanbul
region, Alpar et &l. essmaied run-up heights Tor coastal areas In frant of four skes In
Isianbus, but i not Inciude the proposed site & Kartal Pendk. Further sudlss (2.0, by
Hirbert £t al (2004) [£0]) were not reviewed for Tis masterplan study, and a ful desk-saudy
of the potential impact of tsunami on the foreshore area of the praposed develapment
mncuding the effect on proposed mannas shouid be camed oul. This will enable approprate
mifigation siralegies to be adapted i minimise los5es during an expecied tsunaml.

Tha cleanest mizgalion stratzgy 15 1o tevelop above approximalely the 5 m comour, and 35
ihe project area is largety rising from the 523 this will not be foo dificult to achieve.
Howaver iners |5 considerais Infrastruchurs propoesd along T2 foreshore area Indusing
nighway ang rall urnes and Marinas. ANy SUCH devSlopments ooouming between 523 level
and . 5 m conbour wil need to conslder the effects of tsunami In thelr gesign, and
providing bamlers and sporoprate sTalEges 10 0eYect INCOMING Waves and revent
Inungdadion of crilcal imfrasinichurs.

Liguefaction hasard
Tha phensmena of llquetaction ocours when saturated granuiar soll deposllts are Bnaken,
SUCN 36 CUring 3N 2arnguake, and M lendency Tor the deposit to dzrsty on shasing
rauses asdionadl sTEEE on the pore water bebween e soll granz. The riss In pore waker
pressure that resulls cannot rapialy dissipate during the shaking, and consequently e sall
insas sirengh and ukimately may “iquely”. This may resull In large sefomiations coouring
1othe 508, or In some c3sas Tiow falures, refemed 1o as |aberal spreading. The iETer =
pariicuiarty signmicant & unsuppoTied Marging BUCH &8 DoCUT 3t ports, Mannas and aong
sTeame and ver banks affectng brisges and omer nzarty frasTuchre.

The aseeeEment of |E|'J-Efil:1.|'ﬂl‘ 12 TE['.II'EE information on the soil Fl".'.'ﬂE acnoes the Hia,
ine ground water table, and strangth t2eting of M solis Insiy, such 38 boreholes with
Standand Penetration Testing (SFT) o Cone Penetromeser Testing (CFT). Informiation on
50l gradaion b 350 required.

The effects of Iquefaction may nciude large scafie ground deformalions, sand tolls,
denstication and settlements, Tow falures and the Initiation of stope fallures. Piled
sTuchures designed with the ald of Lateral support along the pile shaft may urdengo severs
deformalon, and stnichres on shalow foundalions may E:FEFEHIE tE-EI'IHE faiurs and
sxcssslve setlements. Bured services such a8 tanks, manhales, and pipsines may alsa
experance Noakalon due to buoayancy wihin & liquefied o1,

Ajange scae llgustaction ponanllal map based on soll wpe, and 3Es00E=d Iquetaction fsg
map (Incorparating e seismic hazard) ks pregented In Figure 24 fter Erdik et al (2002)
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EARTAL FEFDES AT TERFLAN
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[27). Pariculary susceptible solls Inciuge man-made hyeraulic flis. ioose 1o medlum dense
aludal and marne sils, sands and gravels.

It Is recommmendad that 3 she speciic nazand queTaclion assessmen: be camed oul a5 pan
of Design, in tnose shiss noted 35 being of sk, pariculany the wansrront areas. I areas of
axisting man-macke and alial 5006, ANy ACRs SEewnErs Whene sussentinis 5ol are
found 1o coour durng the sike Investigaton phases wil require a Iquslzchon assessment.

Landslide hazard

The eMects of ground shaking may als0 cause slopes Mat are ohenwise siable under static
condiiane o fal and exnioh moyvemeant — I Bame cases Wi 1r.3-gi: COnEaJUEncEs. The
moveEmants may Ao be alded by Sievaled pone pressures generated under cydic loading.
©n Iniaton of liquesaction the soll completely loses ENear srength, and sikdes may Inftiate
an wery low slope angles.

Such selsmicaily nBiabed landslides may oocur In 508l or rack materals - ihe laker picaly
alang unfavourable decantinulies within the rock mass, aliowing toppling, wedge or sliding
talures to oocuwr. Excavalions In rock, Inciuding funnets need i conslder ihe &fcts of
s2Emic H}Eﬂ[‘gﬂﬂ lee 500 @nd rock CUs TansE.

Fwiilt mrovament hasard

Sitnuchures located on top of a fault that rugtures typlealy sulfer Bignifcant damage from e
dislocation hat results across the fault piane. [t IS UnAnown at the Sme of wriling {August
2007} whether the Taulls that inersect the she refar Section 4.4) are acilve. Any Taut that
s deemed active on the st will reguire asesssment of the potential slip on Me f3ut during
an event, and the slructures and senvices In the Immediate vicnity deskgned accondngly.

Sendees that oross aciive TaUlE 5UCN 35 gas, Waber, EEWer, DOWEr, and heecommunications
need 1o be designad ta acoepl such movements, 2.0 Trough the use of Tevibie ppeires.
Uineralse, sinschures such as brioges, tunnels, etc. need o be designed ba folerate he
experied Movements.

5.2 Exmcavatability

The nahore o the ge:l:g'f 2Cross T Instanbul area has resuited n &:'.'{1||'I"E|'I'.Ef:|l' rocks &l ol
near the suface. An Infial assessment of excavatablity s based on the avaliabie findings
of the gectacnnical report [17].

The project poleniially Inciudes the consTuction of 3 number of high rise buldings,
pagemeamE, rneks and LI'lj-EI'gI'l:i..IH[! ﬁl!‘llﬁ!r Elaliors. Tre avalabie FﬂEﬂ'ﬂﬂElﬂgEE (1]
excavate ihrough the ungderlying rocks should be considerad at e earliest apporturity.

821  Method of assessment
Thare are several oiferent methods which may oe used io estimans the sxcavaabiity of
rock. & wilsly usad aponoach, which Sams the basls of guidance given In sxcavatr
Man.ractuners' handoooks, 15 Dased on B2Iemic compnession wave (P-wave) vaindly. The
charts given In the Calempiiar handbook are reproduced in Figure 25,

Previous anempts o comelake P-wave [FS0 Known &= T8 primany wave) veiooly and
siancard rock Mass SESCHpbars SuCh 38 the 1ock qually designaticn (RCD) have met wih
imiled success. The Powave valuss provided by the gectecnnical repart [17] are
reproduced In Table 5.

] TN}
[ LT T TS
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Tabls 5 Indlcailve Pawava valociles [17]

Formation typs Powave velooty (miE)
Kartal formation Mot detalied
Colayoha formatian 1000 - 2048
Godzag femation 800- 1172
AyO0s formation 930 - 2300

Crner metnods have Deen developed BaE2T on ook sirengh and Trachre spAcng or M2
rock mass raling assessments. The meinod of Petifer and Fookes (1934) [41] basad on
rock strength and fracture spacing Is belleved to be widely usad In the industry and the

deskgn chart Is reproducad In Figure 25,

6.3 Tunnels

Proposals for T8 CLMent 5eneme Indute turnels, Incluiding tws udsrground ralvway
funrizis Wi 3 third ternizl camying the coastal Righway benealn the proposed slte. Saction
2.3 provides addmonal iInformation relating the requiremants of e tunnels.

Daigl; (2003) [15] suggests that the presence of ftauls Zones along e Ine of Mz unnels
Wil affect the selection of Ihe tunnefing methodaiogy Used. Sxiansive mapping of faut
zones along the patn of the propased tunnels shouk be uncertzken to mitigate rises and
provide acoltional assurance that tha appropriate unneling f2chnigues ane Us2d.

BS E164:2001 “Code of practics for safety In funneling In ihe construction Industry” [42]
shates that turneting warss. *depand crtlcally on agequabe pre-construction Invessgation of
the growund and site. and propar Interpretation of the Information obtsined”. As previously
rdicatad In Section 4.6 the depihs and Ticknesses of 1Ne vBNOUE STatums have not been
confimed a this 5392 In the praject (August 2007 )

Depenaing upen Me degin of tunneis and the fnal rouss seiectian, from e imited
geological and 5oits Information avaliable at present, the Light Railway Transk (LRT) bunnel
3gjacent 12 the E-5 Interclty motorway wouid appear to pass through ihe Dolayoba
fomalion. The proposed second ralway 1urnel for iz East Suburn ral sysiem o ine somn
of the site i [fkety to be constructed Twough the Kartal formation

A5 Indicated by Greater Isinbul Municipalty Design Brief [1] much of the curment coastal
nighway would appear to be located on the seclians of reciaimed land, and TS has “cut o
ine traditional bown centres of Karial and Penalk from the 523, Based on Me batymetnic
map of the area (see Figure4) It Is antcipaled that the oepin of 311 makaral will b2
approwimaley 10m.

Al routes for raliway and road tunnels ars requined 1o Inciude A degree of redunsansy o
alow Tor he fulure expansion of the ransportation sysiem as the devsiopment arza
Bxpands. This Igsue Wil affect the required land cormioor.

There ars MUMSTOLE SCNIQUes Tor excavaing angd e ground support of Jnnets, B3
E16422001 suggests that the essence of 3 s3'e excavalion i 1o maintain the stabhily of the
groung a all imes. ThiS 6 achleved by mer

= Contnuous ground suppart during excavation (dosed face), o

= Excavaling & mucsh ground 36 ks safery seil supparing unlil a lemporary o
perranzrt sUppar: can be proviced (open fans)

The amount of groung which can be cpenad vares Tom nunning sand and ot day which
may requirss Immaglshe support 1o an excavated surface In soung hand rock which may
remaln urlined far mary waeks. A comprehaneive rsy assessment based on the oetaled
groung Investigation should be developed and Impiemented at 3l times.

35 §16£L22001 stales the major faclors which shouid be faten o accoum ahen
determining the ground sugport syssam for the tunns] indude:

= Size and depth of the tunne
»  Shape of e tunnel

= Memod and speed of excavation and lining

s Sifness and waner SgTTiness of e Ining system
«  Grounowaler regime

«  Siructural gealogy, Including selsmic aciity

s Prowimity of oiher underground struchres

* D:I'IF“J:HEI'II:ITEI.‘!EGEFI' tunnsl

s ioration fram construction

831  Sstilaments frem lunnaling
During the cansinuction of any tunnel, whether bored or cut and cover, e potantial impact
of ary resulting grours movements on adjacent stucturas muUst be canstully considersn.
The proximity of the propased LET funnel adiacent to e E-5 Infersity motoraay shouid be
canetty conskdersd when proposing e method of ground support, iz route, depth and
glze of the unnel. The main imerchange fnom the highway o the deveiopment s
indicai=s an elevatad noad passing over the E-3 motonuay.

Aegandess of ha type of tunnel construcsion, there are Ilkaly to be associated ground
movemants experianced a ihe exsling ground surtacs. Ground movemants must bs
esiimaled and calculated a5 par of the turnzl deskgn process. Movemants should be
caretuly monfored during the consinichion procass o ensure thelr impact on agjacent
sTuchures and properies & ly 355e55ed and coninoiled

&5.3.2 Exisblng quarny

The prostmity of he exdsiing £5m deep quay %0 the proposed underground LRT funnel
should be fuly considersd. The area should be mapped and surveyed In desal to provide
infarmation to the design feam related but not lmited b Bs pian locatian, profle of Me guan
wall, gepth, siratigraphy, ground water levels, 50 and rock propertes and fauts.

The methodology used for exiracing the Imestone from Hhe QUEY IS CUTErtly LnInowWn.
The materal may have been excavated using mechanical dggers, rack driling and spilfiing
ar e use of explosives, al of which may palendally impact on the stabilty of the existing

quamy wals,

6.4 Slope stability

&.4.1 Landalide hazand sones

The site siopes from approximately =1 20m helght above sea level In the north, and falling t
£23 level {Om) ower approsmatsly £ Klometnes. Any asssssmant of the slops stablity mus
be corskierad In tames of the seismic activity associated wh the Istanbul ansa.

it bs recommended that any evidence of earlier slope Instability should be identifiad from
fiaid work, 3eral photogragns and KONOS saleiife Imagery. Folowing the Augus: 17°
1890 earihquate. Lubkowskd (et &) [43] produced 3 landsite hazard map for Yalva,
Turkey based an the Tolloaing crera

»  DyeSence Or absence of @ndsite fealures, oid or recent

= Type of siope fallure, shallow or deep seabad

+  Derslty of detribution of landsiites

+  ZEneral slops ange

A 5t2 speciic hazard map developed for the projest wouwld then aliow the propossd
develapment area to be caegorsed in folowing iEndside hazands zonss:;

+ [Low—no landsilde or Isclated shalow anaskide fealures
v Mooerale — shaliow landsiide features, wioely clepersad on mogerale 10 Gleep Sopes
»  High — deep seated rotational and'or high frequency shallow landsiides

The langslide hazard zones can then be used 10 provide a qualRative assessment of ihe
3oty landioms in e area. This will *orm an Integral part of & vider consderation for
the foundation and supersTuchre cosls associated with selsmic nazands.

LubkowsH (et &) recommendds that for “all new developments, the siabiity of slopes In e
'ﬂ-l::lﬂr.'!n' snauld be assassel.
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B.4.2 Lamndscaping of parks and guarry
Cepanang on the tnal proposals Tor the park areas and the exisling quamy, landscaping of
inese regions of ine daveiopment 582 ks antlepated.

Vihere sleep MK sliopes are reguined Iwill be Important to ensure that he excavaled ro
faces arz excavaled 1o the EIFl-EI:!"IBj balter, Wit EI}EFHE folerances o ensure hiak

* N3 ENFCENT ovEMangs are created
v rock I Hhe sxcavanes face Is not shattered or Iposened
*  anchors and facing can be propedy construses

EZ=nerzlly a tokerance of = 100mm and -200mm wouid be appled to excavated Bopss
rock. Techrigues tnat may be Lusad Io achieve These toierances Incluge pre spiltting, ine
drilirg ard possibiy the uss of excavaions.

G5 Ewisting foundations

Mitigation Strategies

7.1 Solamie

The Indusirial naturs of the extsing site may potentialy result In significant bulkding
foundations 1o be cleared and rernoved prior 10 and during the devalopment of T2 she.

The exisarg foundations will b2 dependant on ine founglng condiians of the undarying
s0iE, and the magnilude and extent of the ioads from the hisioncal stnuctures, & detsiiea
agsassmant of the EITIE!'I'I'I; fourdaticns misst b2 underakan o sodlimn thelr l:I'EPﬂ'I and
iocation relative to the propased buldings and tunnels.

Amougn infommatien rziating to 1he nature of e exising industies |s cumendy imisd, they
ara ellevad to Indude

»  Consinusion materdals
*  AE[TEDECE
» Chemicals and textiles
»  Machine manracturng
The nalre of these Indusires would suggest inat loading and setliement orfterta for hie
associted plant and machinery would Rave possibiy required substantial toundations.
The assessment of he exising foundations shoukd be based on ine folowing:
»  Detaked desk Gludy encampassing the entine development aea
s« Citaning hishorical records winers avallable) relating 2o the existing bulidings
= VWhere appropnats iminsshe Investigations veorss 1o supplement the level of
avaliable Information

.51 Grawhnd contamination

D prewious Industlal uss of the slz, the land may have baen poluted 35 @ result of past
waste disposal pracicas and or spilis and leaks. The extant of any potentlal ground
contamination s Impossibie to determing at the mastespanning stage

An overview of potenta contamination and s possicis IMpICaToNS 505 e deveionment ans
discussed Eewners Wiin the Anip submisskons,

Tris |5 an Important issue which shouid be addressed af the earlest opporiunty 35 | may
have Impizatians on hz cosl and planning of the develapmant.

KHigation strategies for deaing with e selsmic hazards indicated In this rapor: are based
on Igent#ying e wulnerablity of ihe proposed Infrasinucture and bulcing developmenis
This |5 required In order 1o categans: the risk pasad by e selsmic hazards considensd
The s2cond phass Is 1o enginser appropriate solutions to skner avold the hazard (sUch 35
not pizcing ey Infrastnucurs in fsUnami rum up 2one for example), or io devaiop soltions Lo
recducs the vunerabiity of the ImfrasTuchre to the Imposed hazarm. i s Impartant that key
Beines” are kerified and recelve special attention ouring the planning and design phases
afthe development. & sTabeqy which Inuchas emergency services and InfrasTuclure
sanioe providers (Transpon, islecommunications [fibre, cabie, cailphone, wirslsss, wanar,
wastewater, gas. and power) shoukl be developed.

T41 Buildimis

Turkey has a recognised well Seveiopad bulding code in terms of earthquake provision. It
i recommznded ihat the design and consTuchion of all developments Tollow the provisions
i ine Turksh bulging codz. 1t 15 Imperative that structural design complies with the code o
ensLre good performance durng the sspecizd high Intensity “shailng” In the region. The
rnaln mitigation stranegy fo reduce the risk of damage o bulidings fom saksmic aciviy I8 for
sruchural and foursdation ll!ﬁg'l 3 Tollow 1he relevart codes. A suliabie quaity JEElUrance
swebemn should be adopied to ensure the designs (o this standard are follywed through 1o
coneinsciicn which l::EII'I'FFEE- Wi imzmisbonal t&EIFIEIﬂ!I}E

TA4.2  Maring & Shoreline development
The prapesed marna and shoreline devalapments are in 3 zone of Increassd suscaptolily
12 high InfensRy shaking. due 1 proximity 1o the Morfh Anatolean Faul The expected
presance of weaker sols will also potentialy ampify ground motion, and be suscepiblz to
Iquafaction phenomena THE coastal area ls alsa has & nigh sk of tsunaml Inundation
sauset by seEmic activity within e Mamara Sz Mizgation stratzgles Inciude the
possliiy of ground improvemend o prevent widespread lquetaction [particulary In
manmage and recent akuvial and marne sois). fhe use of breakwaters and defiscing
bamlers, and pianting of rees aiong to shareine f inhibk inundaton during a tEunaml. A
defalled shudy to as5865 1ne effects of Euraml on e coasline should be compietad o fat
mhigaticn slrategies. can be assesEed for thelr sultablity b minimiss the fsik b wuinerabks
rirasTuChire.

743  Gemarsl
iners 5ol are suscepabie 1o Squsfaclion — ine use of ground Imorovemen: of desp
foundation are opiions that may be considered by designess.

In zones of ciose prosimiby to acive faulis, developments and key ieline infrasinuzune
snauld awoid being placed with +- 15 m jor mone) from Shese |denifled zanes. If this is not
possiie, suRable Enginearing srategies 1o reduce the vulnerabiity of Infastruciure o the
effects of 'ault tlsplacement must be implemented ~such a5 foundations that are iolerable
{0 movemenss expacted, and flexinis pipelings where they cross the fault

Siape stabillty assessments and cut faces In soll and reck ncluging cut and cover and
tunrel ponng Sconstnacion) snouid consider the effecs of selemic iInadng, Incuding the
effect of ground maotizr, and the potentlal bulkdd Up oF SX085S DONe WalST Pressure oue fo
vl Ioadng. Developments snoukd @wold areas whers de=p BIpE May develop, oruse
deep foundations, and sops stEbiliEaton sTahagies 1o prevent [ange movements unoer
sannouae iaading.

.2 Excavatability

The excavatian of malerial will b= of conslderaiion for e conslructian of e foundations,
ungerground s2atkans, bazsements and tunnels associaied with g Sevelopmen.

T 21 Assassmenl of bilk excavalion

Figure 25 indlcates that for Me largest Caterpilar dozer (3 D11 excavanar fhied with snanks)
ne i af Fppabilty |5 given by & P-wave velocty of about 2500m's, with manginal
rippabiity up to about 2600mIs. The sedmentary rocks (see Section £.2 1) af the site
Indicate 3 range of P-wave veiodties of 500 mvs to 2300 mis. Thus based on Mis approach
a larga proporilan of the sedmentary rock |5 anbicpates to oe fpoable.

Tre D1 ks & heavy machine [operating waignt 100 fors) and maching avallabiity wil be
resiricied. The limisng Pawave velockies for Mz smaller D10 excavator are about 200ms
lower and Pettifer and Fookes [15] report that braaking with a hyoraulic hammer followsd by
ripping win a D3 excavator 15 broadly similar in effectiveness to rpping weh 3 01 1

Addtional sR2 spectc tesing and Interpretation ENowd be undertaien In those areas of the
developrmant whene signftcant excavations ane proposed. 1L shouid be noted however that
e Interpretation of velocky-depsh profies abtained from salsmic refractkn Buréeys has
imitatios for e following reasons as indicated by ASTIA DET77-00 (2000) [43:

+  Thz Belsmic wvelnclty of the Tavers’ In e ground are as6Umead Lo b NoMogEnsTLE
and lsciropic

+ Blnd Zones can arlss when ners i Insufckent conTast betwesn he ovenying
maenal and the refractor, for the refracior 1o be defeched

* A l3yer must nave sucent nlciness 0 be detecled

« I the velonly of 3 desper layer |5 lower than that overying I, the iower velooty
layer and omer deepsr layers cannot be detecied

= The refracion method |5 seneflve o ground Wibraticn noize (e.g. raflc noks)
= The resaition of e method decreasas wiih dein

Corslderaiion should alsa be given 1o the assessment of excavalablify based on mock
srengin and Tacure spacing of rock mass raling assesements.

The Skely ©a5ts and programme Implications of very dificult sxcavation will need o be
consiened. I construction of ine propossd undenground slation sTuchures or bullding
baEEments ars required to ke completed in areas of mogeralely Girang o SToNg ock Wil
slgrificart Pewava vales then inelr productian with neavy hyraulk breawsrs ardir the use
of expensive specialisad breaking techniques should be anticipaled. In extreme cases
SxCavation may result In the used of Biasting technigues which wil provide thelr oan
reguiaiony, snviconmenla and heaith and satsty Esues

T.2.2 Assassmenl of enmbedded wall construction

Depanging upan the redative depih of basements or the proposed undergnaund sEtons,
and thelr proximEiy 2o adacent siuciures e relertion of verical Bided excavalions may
require the constnuction of embeddad relzining walls arcund the perimeter of the Indvidual
bulkding 5525, Thare ane w0 principal memioos of excavarion that can be adopted for
constnacting werical retaining wals in rocic

+  Secant or cormiiguous ples
+  Diamnragm wal

Bacanl or conligusus pilas
This ype of refaining wall consisis of & s2nes of secamisd (overapping) ples of Condguous
{Indvidual) ples Instaliad around the peimeter of the basement sinucture.

Cne metnod of construction makes wse of rotary driling rigs that apply torque and
doyemaarts pressune to the cutling togls. These ars usually 3 combiraion of augsrs tted
with rock Bis and rock Suckels. The hoois DRegi T nosi Into TIE-EH'E’l'ﬂE'luﬂEE-E'EE'EH
removed from he bare using a cieaning buckat. Boring rales on ihe aolity of the foois to
braak ihe rock into fragments, and in hard rocks S wil depand on the facure spacing and
rteriock. Whare the rock cannct be broken Up conng tools can be used. This i baleved to
be e mOost common fype of bored plie constnuciion in Istanbul.

AN altemative means of faming the ples |5 by reverse circulation diling which uilises a
rotating bit which chips e 106 Infa very smial ragments which are remaved from e bore
suspended In circulating driling flukd. This type of driling will bare through maost rocks, but
ine rate of progress can be very slow, leading fo signifcant cost and programme s

Dimphragm wall
Dlaphragm walls cansist of Imeriocking wertical relnforeed concrele paneds, and ars
gererally considened 1o be ine most expensive vaney of embended rataining wal

A5 an approximate puite REDS of the sedimentary ok In the range of 30% (o 70% wil
mean I'E'!E'-!'.IEH' O Ff:ﬂ.l:ﬂl!ﬂ Wiel Fll'l:lji]ﬂ'":lﬂ rales would reduce tuther a5 0D values
ncrease. This would Invalve sEner braaking the rock with heavy chissis for removal by grab
orthe e of g cularsuch as a hj'ﬂ'ﬂraEE'. Tre construcdon of 3 n:l:q:nra-gm wall wolid
require 2 use of 3 oriling Nluld to suppor the trench and will rguine the proision of ming
plant and associaizd [200anE.

Trial bares

In order o establieh the feasiblity of Borng nio any rock with figh Puwave veiocities and
e llkely rates of progress of driling, tial bores and panets ane recommenciad. Trials will
canfim ine f=askde peneTaion Inna the rock mass and will nignlignt any msk to programme
or cost. Following {nia bores, the nead Io consldar aitemaive solutions wil be nighighied at
3 r=iainvely early 51age In the consiniction proces:s

7.3 Tunnel=

Cument seema proposals noude up b inres nnels; two underground ralway tunnss and
a third turmzl camying ihe coasial nignaay beneam the slle. Thess conslst of the fohowing:

»  Light Ralway Transit (LRT) project paraliel to ihe ewsting E-5 Interchy matorway,
forming part of 3 wider rall system between Kadikiy 10 Kartal,

= The exsling overiand East Suburn rall sysiem to the souln of the area wil be
lacaled underground for the widkn of :2 6ke.
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s Thz exsting coastal Righway will De locabed undanground Tor the widih of fhe
gevelnpment

T.31 Matlad of axsavalion
During the constniclon of the Tuzia lunned (which has an extemal diameter of 5m at depths
of approximatsly 15m b 30m; 522 Sechion 4 .4.3) io the east of the development, Daigi;
[2003) [15] discussed thres methods of tunnel construction throwgh the fBult 2ones found In
Karal fomnation:

& Comeenbiona E-HEIEITI-:EI'EH archn and El"l'.’."IETE'.E:I

s Tunnei baring maching [TEAM)

s AR and cower

Trese prowvids 3 basls for thres poesiole menogs of furngd construction winlken nave
presiously been UBE I instanbul, Turesy

Cenventlonal sysiem

Accorting to Daigig (2003), the convention syslem Inciuded the uss of stesl anches In
conjunclion with a shotcrete (sprayed concrete) facing. Althcugh the paper does not detall
the method of excavation usad ko fom fne tunnel, BS 5164:2001 notes that the stesl arch
rine are normialy used to provige iImmedate support to e hnnel as “soan a practicable
Aller excavation®.

The Britlsh Standard [42] suggests that sprayed concrese Inings ane nomally used I open
face urnzling where the ground is seil suppering untll ismparany or permanent suppart
can be provided. Open faced shizkds provids INS3 support and probection durng the
excavation and eracion of the Ining.

Dalgly (2002) siaies that “rock bolls™ were aleD ised o suppart e lunnel excavation.
Winlist rock Dofls ¢an be used to 1ie back loose rock siabe which would olhanaise fal, they
can alsa pravent ssparaton across rock discontinuiiss such 3s Tesures and joiris nsuring
the Intiegrity of the exposed rock mass are maintained

Through faut zonzs containing cay, Jet groutng was used to prevent sofizning of the
mzkeral

Tunnel Boring Machine (TEME |
A TI3M has a rofary wheel excavator capabie of culiing e wihole turnel face a1 each
resolution of the whesl

in 5ame ground condiions, Unless continuous suppor |5 erected benind the cuming head
#al= In the ground are io be anticpatzd. Due 1o the Tssursd naturs of he Ikely noci strale,
zdden chianges In rock concitons are andcipated, which should be consldered 3s partof
Ne risk assessment and sefection of urneling t=chnique. Prooing provisken shouid be
mace ahead of the Tace of ine TEI 10 386265 INe presende of Tauts, SE5UN25 ang other
poeskie varations Inthe ground condsions.

Dalglg (2003) [15] Indicates $hat for the Tuzia Tunnel 3 shiekded TEM was proposed o
excavate through the shale and limestons of poor to fair quallty. Stesl suppors with wire
mesh and pravad concrate wena UsSn to support the furnsl in the temporary and
pemanrent caEs.

The use of the THM as Indicated by Daigi; has seversl advaniages and Gsacvantages:
*  ADVEMAgEs
Increase rahe of afvance (a5 3 funchion of rock strength;
= mane stable and smocth axcavatians,
o FRgUilng kEs SUpDoT,
o REuced damags o ground surface:
w  safer workdng condtions.
»  Disadvaniages
High capital cost;
lorger lead tme for conslruction of TEM;
lack of wersatlity relaied o vanabie ground condidons:
expanEte replatement of cansumEDie tools;
oW Advance rabe I wary slang rock of wary poar ok,
In faun=d rock Zones, Daigs (2003) sugnests al e use of ine TEN was not considensd
Fusiessd dus i [amming of the cufter and shiekd, and deviatizns of e tunnel alignment.

Cul and Covar
Where the geciogy aiong the route of the Tulza turnal Indicaied signincant depms of
ahordurn, cul and Sover sruciures were LEed 1o form Mg lunnel.

This would typlcaly Invalve the consTucion of an embedded retaining wall 1o suppart the
refainzd soll and groundwater over depth of the excavation. Once e tunnel, ornoead or

rallway Nas been consinuciad, the retaining sinacune s coveran o alow the iand greomy

dbcve T2 route 1o be us2d and developed.

Uriliz the conventional sysiem or the TEM approach 1o funnel canstrucion, which are bath
SUDlEmanzan, e consruction warks for the cul and cover solution I I:ITIFE-'.‘_"E from e
extziing ground level. Surface access Is thersfors reguined slong ine route of the funnsl o
aliow Tor the retaining sinucture fo be Instailzd and the 5ol and rock betwean the retaining
wWals W be excavalzd In aregs where fhere s Hg'“ﬂ:“ E!]Eﬂl'lg [nirasimuciura h:lLlj'I'I;
reads and rall or adjacent bulgings this can place substantial programeming and logistical
sks on the developmant.

The cul ard cover s0luion can be appropriase for turmels of a limhied lengin & shaliow
depins (typlcaly 265 1nan Sm to 10m). The dapth and widin of the cut and cover aption Is
dependent on the sequence of excavalion and the propping agpiisd ko wall In fe temporary
and permanert case.

Bhalls
Depending upon e methodoiogy of lunnel instaliaton chosen, he construction of vertical
shafts may b required before Mz unneling can commence. This could be afzr 3
pEMManant BNaMt developed for us2 and Indusion & par of the fnal schame. o @ l=mporary
snaft provided far e constructian of Tie urdenground works and finally filked in.

The Tormation of the shalt can be constructed by a variety of means depending on the slze,
deptn of the shaft and the ground conditions and can ncuds the falowing:

+ Lrderpinning

& Calsson

= Epfayed concrsie
a  bored plie

s daphragm wall
a gl and blast

T7A3.2 Bite constrainis

A5 Indicanad In Section 6.3, theane ane several major fachors which must be taken Ino
account when detemmining the ground support sysam o & wunned, whikch indude out ks not
Nmited o the deptn and shape of ine bunnel, e route, ground watsr levels, gaology and
procdmity of adjacent struciures.

The proposed Lignt Ralway Transkt funngi adlacent fo the E-5 interiy ighway wil form
par of a larger Infrasinuciure deveiopment. The chosen metnodology for the sxcavation of
the unnel Is hersfore aled dependen Lpon the needs of ihe wider LRT Infrasinicure
project. HIs anticipated Sial a ot and cover solubion would not be sultabie for the
conEnuction of the turnel dus to the proximity of (he highway and iz exising oiamy. In
£=lecting an approonate melhadology for excavating and supooring ine tunnd,
ConBiaranon shoukd Aise be givan o Tie presence of an exsling faut zone (See Section
4.4.7) adfacent to the proposed rowe of Te LRT unned

Depanzing Upon the coverad lengm and depth of East Suburs rall system and coastal
Rigiway unnels to e south of the development area, the use of & ot and cover solution
mMay be appropriais. The cumant schems iayout Inglcales the ralway and highaay
ocupying different routes. During scheme development, i the depin and route of the
tunngls can be converged, both s2%s of Infrastuchure could polenaily be corstnicted
wnrough a single iransponiation cormder,

A Indicated by the Design Brigf [1] the existing coastal Mghwsy has acied to restrict aocess
from the Sradiional centres of Kartal and Penalk to the coastal area. £ i Intended that the
posmioning of the proposed furnel should theretore alow for the reinstatemsant of 300ess 20
the coast Careful consigieralion should be given 12 the proxmity of any tunnels near 1o the
area of reclaimed land along the cosstine. Any design should carendly assess the effect of
excavaling through the extsting Il material and e subsequant stabiity of the existing sea
wall.

Tre positianing of the tunnels and thelr enfrances snowld accommasate for the possibily of
maoding trom A tsunami surge. Histoical and risk of potentlal lsuramis are dscussed
turiner In Sectian €.1.4 of TS reparl.

During the coneinscton process, Tiere wlll b2 Inkeraction betaean the tunneds and those
bulkdngs and structures abowe the proposed roules (ooth cumant and exising). The
scheme and detal design must fuly conslder and assess the impact and Interfzrance of ang
an the other and vice YeEa.

An Informed assassment of ihe avalable nneling opions can anly te made falowing a
deldled site specic ground Investigation aiang the proposed rowsss under corslderation

7.4 Building foundations

The fourdation bypes Wit depend an the design lzadngs fr Mz proposed sinichires, ng
firddings of the desk study, and tha materal properties Tor ihe underying soil and rock
s¥atum gerved from the 5te speciic ground nvessigaiian,

Diepanaing on the ground Investigation It 15 anticipaled fhat shaliow foundalions bearing an
the excavabed Mook surface could generally be adapted were possitie, and fhat he
foundation design wil be governad by limiting settiement crtaa. The stfiness of the rock
below formation level will depend on he Tallowing

+= The methods used for and contnd of the rock excavation. where excayvation may
lead 20 significant iaosening o the rock and a reductiam In stifness

®  The presence of faut zonss

A Indicaied In Section 4.5 the Tolioaing geclogical areas and assodated foundation
praposal were inentmed in the Deskgn Briaf [1]

s KF-Yil and O1-Y'U: “suliable for @l Kinds of constructian, the foundabions of the
buildings. should 9o &t least ane basament deep ireo the 20l In order to be able o
resist horizontal movements onginated by earthquakss.”

a Yo-AJ and Ga-Ad: “suitabie for iow-ise BUIKNGE and iow densty” Snuchres.
“Special Imporiance should be glven to the drainage of M surtace and
LT!:l'EI'g'I:‘.ﬂﬂ walsrs”,

T84  Typical feundation types
Typical foundabion typas for the sinuctures wil Inciude foilowng:

=  Pad foundations — these are usually proviced to suppor modesty laded struchura
columres, and may conssl of square, rctanguiar or ciular slabe of untizrm
thlcinzes.

s Sirp foundations — typically thess will provide fourdations for lcad baaring wails or
pinsaly spaced rows Of COLMNG whene pad foundalons would be touching.

«  Raftfoundations — inese are requirsd whens stricural columns or ainer nased
arzas are In chse prowimty In both dractians, and where Tie bullging |s founded of
BoliE of iow Dearing pressures.

«  Bearing piles — these are used where the 50l & the proposad foundation kevel |s
uriable o suppon required lnads on pad, strp or @A foundations; or whene the
BiNciures ae postion=d on A compresslie sranm whners bulding loads must e
Iransfermed fo & maors competent undering siraham.

Caresul assessment and design of ine bulding foundatians |5 required for all of e
proposed s¥uchures accountng for varabilsy In e strength and stiffness proparties of the
solis and rocks. Corskieration wil also be given fo the ground water levels and e rate of
loaming and unkaading of ine solls.

Considieraion of the faull 2omes In e area should incuds an assessment of whedher they
are aciiee of Ingctive fauls.

A part ol any pre-contract or pre-conssnucon schems geveiopment, pralminany pling
Inzialalion and besing snould ke considered b confirm e viaslity of ple consTuclion In
rock In akdEon 1o an assessment of ine plles’ working capacities.

T.4.2 Towers

A carsful apseEment of the faull 2ones mus! be underaken wih particular focls placed an
idenifiying fauits baneatn the mone seneidve sTuciures. Where f3ull Zones are Kenified 3
more detaled imvesigation will ibe reguired (o establish the faul zone geomedny and
saftness of thesa aanes.

If the fault zones ane steeply dipping and relvely namow, they will potentaily nave IR
imzact on 3 raft foundafion, but if they ars relalvely wide any foundabors may need o be
mcreased Insize andior -ﬂ-E'E:I-gF-Ed o Epan the @l zanes.

if the identifiad fauls ane fow angie f=ahures extending under much of ine bulding foctprint
with significantty lower s1hess inan the rock mass In gensral, they could lead 1 differenila
safilement. If the magniuge of differenial setizmant ware found 1o be unaccepiabis
consideration would need fo be given o measures 1o reduce the diferendal selfement suct
35 Incregsing e size of the ra® foundation or Instaling ples o fransfer the load 1o below
1he fauk zanes.

Depanzing on ihe stratigraphy, soll strengths, and sstilement citeda plies may be required
to transfer bullding loads to deeper underying materiais.

T.43  Dther streclures

In ar=as ware compeant rock outeraps 3t or near the surface an alowable bearng pressurs
for pad or slnp *zundations shoud be ssiscted on the Bask of {he pamiitiad total and
dierential setilement which shouid De chedked by s2filement calcuiaions. A preiminany
esiimate of allowabie baarng prassure for rock can be abtained fram Figura 1 of

35004 1865 [45)
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Following completon of the excadation to fomatkan level, the formation should be
Inspacizd. Where Toundalions are underain by 'ault zones or zones of Bigniicant
weatherng an assessment of the Tounding malenal shouid be made, and I necessary, the
sizing o type of foundatians moded.

Evan for low s stnuchores of less than & shoreys, the sTafigraphy and soll sTenging aorass
the slte may require the Instaliation of piles 1o Tansfer bulding nads o deeper undarying
makerial.

T.44  Basements - uplift

Cepanzing on the depth of the basemsani jor underground siation) and the exisang ground
waler levels, upiit pressunes should be consioered. The options for accommadaing for the
buoyancy emect within a basement design are typecally:

»  Design 2o rasist tha upiit forces [hension phies)

«  Prowvide 3 oralnage syslem 1o releve the Upih pressurs, with 3 reduced numbss oF
upitt plies

T.4.5 Baismic considerstions
Lubioaski (el ) suggests that new sinucsures should be locabad o awoid active faul 2ones

W\ proper and agpropriate appredialion of sarthquaks hazarss, @l new sinuciures can be
deskgnes o mitigate ar avald the ezcls of earthquaks. Howsavar, Tisrs may be ar
ass0Ciah=d Increasa in oot of bom design and corstruction,

Al structures assodated with iz proposed developmant must be designad and constructad
In accordance with accepied natienal (Turkish) and inlemational best practice.

Recommendations for Future Weork

Tris raport has preserizd a preliminary assessment & e mastzpianning stage on T2
gentechnical and selsmic hazards and lssuss related o ihe proposed development at Karial

Pendk. The falcaing Is @ Bummarny of 2 recommensaions required 1o Taclilate a mare
deialled assessmen of the geaiechnical lssues.

This report contains an da assessment of N2 siratigrapy and 2 manenal propertiss of
ine shte based on Te Informaton avalialie. Al presers, no fuly ransiated copes of ine
geotechnical report [17] are avallable. The copy of the geatachnical report recetved by the
project 2am does not includs any of the referenced appendices which Detal the borshole
195 and Infarmation retating to faboratony tesing. Whilst we have commissioned a imited
fransanon for s2cans of the document, a full Tenslation Incluzing T2 missng sppendices
is required to valdate and expand on the sals Informalion.

A Desk study

0.2 Ground Investigation

=oilowing ine completion of $he detalied desk study It |5 recommended that & she speciic
and project specinc Ground Investigation [31) ks planned, specified and Impiemented.
Given e size of the s, & may be approprate 1o phase the Gl warks.

The Ground Investigation will be Glierad to the propossd works, and WiE reguine detals
refaling i the exient and locations of bulldings and structures. The Gl shoukd inciude but
not be mited to the foliosing

»  Borsholes (ncludng notary conng). T3l phs and cone penstration esling acoss the
BRe.

»  Detalied mapping of he stratigraphy.

»  Insiu testing, Inciuding standard panetration %251ng (SOT) o be undartaen sbove
the rock head, permeatiity testing, 1otal core recowary, rock qually designation =iz
to b2 underiaien.

»  Recovered samples for [a0oratory testing, Including tlaxia compression w2ess., unit
weignt, particie slze dstribution, Attenburg Limits, unicelal compreseie strength,
paoint [oad fesls etc.

+  Mapping of rock clscontinutty Inclinaions and onsnizions using In-hoie optical
acoustic eleviower,

»  Standpipe and plezometer installations and Mononng ground water ke,

» Chemical t26ling of sois and groundwater samples.

»  Trial phis io 355265 ie extent of existing Soundatians o be remover

s Flein surveys 1o locale, map and 355666 TaUt Zones.
in ackdion 1o providing geotechnical nformation across the slte, e ground nvesagation wil
fI0UE ON TI0EE argas associated wiEh stinuctures and the 'FI'EIFEE-EEI tunnels corrdors

u.3 interpretative Report

It 15 recommendead that a detalied geotechnizal desk study be undertaken W Tully assess he
slte and ground redaied hazards. The core of the desk study should iIndude bul not be
Imibed ¥ the foliosing:

+ Sz - locaton, topography, pregent use and proposad Use.

+  SHe history — review of Nistorica maps, review priar Usage, athaeaiogy, possine
pbetructions, sources of contamination, unexploged ordnance, minkng and mireral
exiraciion efc. This would Incdude the reclamation hisiany of ihe fll area 1o e south
of Mg proposed development.

»  Sie gaology — review of geological maps. boraholes, stratigraphy, hysrogeoiogy,
fiata Trom previous GI's, sesmoiogy iz,

+  Remommendafions for shie Invesiigalion - scale and scope of the propesed ke
Investigaticn

= Groung relabed site consiraints - hignlighiing &Rz spectic facoms that may a'tzct the
ground imees3gation, foundation agtiens and foundation consTuction.

»  Ground related hazards — converting the indings of e desk shudy Into sk
Imformation by identifying ground reiated factors that may aect cost and
programme.

+  Detalisd aseaesment of selsmic aciviy In ang around the proposed she, Incluging
tEunamni and liquetacson azands, particulary along coastal areas. Recent
deveinpments conslterng the ncreased dsk of an earihguake along segments of
the Morth Anatciian Fault choes 10 isEntul 5inca ihe 1938 Emil earfguake should
bie Incorparated i any slie specific setsmic hazard study io provide design
loaging for e project.

The desk stugy woulk extend to Incorporale al parts of Me proposed development at Kartal
Pendk.

It k& recommended the facha Information cbtained from the ground Invesigation &
analysad, assessed and Interpreted 1o defermine the following:

»  Theengnesrng properies of e In sibu soils and rock Tor the geotechnical design
of the proposed develapmeant.
»  Chemical properies of the ground and groundwater.

s Explare the ground hazarcs identfied In the detaliad desk study, Incluting selsmic
aEEERETEN Of the l:|-E‘.‘-E|-E|:ITEI'I1 alEa.

The Infarmmaticn provided from the intempretive report will enabie numenical analysas of the
design o be urdertaken, The results of the ground Investigation will be used o camy out
the gactechnical cesign

A the project develops It 15 possitle that on-slle construction rals wil b requived io verty
S0me aspacts of the geotechnical design and site spectic cansinuctatilly Esues
Depanzing on the tndings of the reper agdtional Investigaton works may be required to
furter develop detalied teskgn soluions

Site contamination and remediation

Thie proposed development presents a dear opparunty ba bring dsused f%amner Industial
land back imo bensficial use. Howewer, cantamination lssuss are ilkely o exdst &t he sie
and ihese need 1o be dealt win & part of the planning process and beyond. Dependng on
the ground conddons and Tie naturs of relevant recepions Jeq, proposed NUMEN CCCUPENts,
grounowaler) e costs for dealng wiin these |ssues could be minimal or could be lage.
Additional Informakion = needed o begin ine process of 3ssessing his Issle Turiner.

Becauze of the |II'.EI'!-|I|H fior Elgﬂﬂ:-a'l'. corfamination Iatiibes o axsl 3l gies sUCh 35
inpee Incuded wiinin the Project Area, polental ITvestore and funders wil dkely raquire
sudies of ihis lssue 35 part of their due dligence process. These studies may be funded by
e salier o e buyerinvestor, depending on e nature of the fransaction. Warranties and
rrlemnities My 350 be required, 5o that any remediation costs ar= bome by the seller. The
negofiation of such Imstuments fypically requires @ cerfaln amount of sRe-specific
mornation, a5 does the -!rE'EHrIg of Insurance cover for remedisbon costs From this
perspeciive, therefore, the undertaking of mone detalled studles of the confamination I55ues
il b2 UEEN from 3 commerclal perspacive

A5 3 result of the above, | Is recommended that the project =am conslder appoining
relewant speciailets w0 undartate 3 deek swgy and possibly the Intusive Nvestigations
ouined above. Allematvely, this could be 3 requirement on the cument sie
:HE[&MF‘E’E IJ:l:lﬂ["g o release thedr lard Inbo the scheme, 35 a pan of the reciplent's
due dligence
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Executive summary

1.1 Demand estimates

The estimated demands for the development are as follows:
¢ Peak power demand: 2800W
¢  Peak heating demand: 380MW
#  Daily water demand: 15,000 m2/day
*  Daily foul production: 17,000 m3iday
¢ Daily imgation dermand {max): 3.000m3/day

1.2 General ahjestives

The following principles generally apply for all of the ulility strategies considered.
»  Satisfy the demands

¢ Minimize the network: The natwork should be designad so that the owverall amount
of pipe work or cabling is minimized while offering the necessary infrastructural
COVETAQE.

# Renewable + low carbon generation: Systems for on site energy generation such
a=s ground source cocling, solar, wind power and re use of waste heat for heating /
cooling (CHP + absorption chillers) are suggested where appropriate.

* FReduce demands: Buildings should be designed im such a way that energy
damand is reducsd to a minimum {see Sustainability Report).

1.2 Utilities strategies (general)

The following seclions outine the strategies proposed for each of the different wutibbies
considered in the developrent. Telecoms sirategy is dealt with in & ssparate report. Far
sach wutility the following stages have been considerad:

¢ Estimate demands for each utility generated within in the devalopment
*»  Analyse the existing network against proposed street layout.
* Check for potential diversions [ upgrades

¢ [dentification of cplions and assessment of these options for supply strategy, if
applicable.

¢  Proposal of outline disinbution strategy and conneclions to exsting network

Figure 14 shows the overall design of the infrastructure sirategy for the development.

1.4 FPower strategy (Figure 8)

¢  Existing network: There is an insufficient network on site which will nesd fo be
enfirely ra |aid in order to supply the proposed development. However, there are
several A5HV lines crossing the site which are constraints for the location of
buitdings.

¢ Upgrades | Impact: There are cngeing conversations with the different statutory
bodiss in order io assess the need for reinforcement s outside of the development.

*  Supply: The following strategy is being proposed for the supply of energy inte the
site::

1.5

o Direct connection to grid
=  Supply 2/3 of peak demand)
o De centralised CHP production:
»  Supply of 173 of total peak demand (BOMW)
= Txi13MW CHP plants {[number indicative) serving §50,000m2 GFA
= District ceoling distribution from plants
v Cooling provided by absorption chillers in individual plots
o Renewable sources: Combination of PV + Salar + micro wind

= High efficiency thermal systems: Combination of seawater +
Groundwater + energy piles

Listribution: The distribution sysiem can be descnoed as follows:
o Main HY ring connected to grid
o 3 substations 35KV — 10KV (location in plan just indicative)

o Local 10KV distribuficn

Gas supply (Figure 3)

1.8

Tuzla WWTP. The interceptor along the coast is likely to require replacement as it
rmight coincide in plan with the layout of the expressway tunnel.

Layout strategy: & gravity system is propased discharging into the main pumping
station. & set of primary sewers is designed o take foul water to the pumping
station coming south by the east side of the development. This has besn proposed
in order to avoid potential conflict with the proposed rail and road tunnels along the
coast.

Sterm water (Figure 12)

1.9

Existing network: There is a storm water system to the east of the site discharges
directly into the sea. Mo data has been made available for the west side.

Layout strategy: A gravity system is proposed. Inverted siphons may be reguired
to aveid potential conflict with the proposad rail and road tunnels along the coast.

Sustainable Drainage: A set of sirategies are proposed in order to reduce potential
contamination io the sea.

Water saving strategies (Figure 13)

1.6

Existing networlk: There are several main pipes crossing the site connecting the
districts of Kartal and Pendik.

Upgrades | Impact: Thers are ongoing conversations with the different statutory
nodies in order to assess the need for reinforcements outside of the development
Pipes crossing the site and connecting ¥artal fo Pendik are likely to be affected.
Diamesters are unknown at the moment and therefore i is difficult to assess the
implications of diverting the pipes

Supply [/ Distribution: A set of primary and secondary distribution rings are
oroposed as shown in Figure 2

Patable water (Figure 10)

1.7

Existing network: There are two strategic mains crossing the site which may be a
constraint for the location of buildings.

Upgrades { Impact: Thers are ongoing conversations with the different statutory
oodies in order to 355255 the need for reinforcements outside of the development
Twio strategic mains (800mm and 2,100mm diameter) are likely to be affected
Mowving the building footgrint to awoid the main is recommendad. Howewer, it is
understood that there are political pressures to maintain blocks free of constraints.
This might imply that the main needs to be diverted.

Supply [ Distribution: A set of primary and secondary distribution rings are
proposed as shown in Figure 100

Waste Water (Figure 11)

Existing network: Thers is a large interceptor to the south taking water from Kartal
to pumping station to the south east which then takes the foul to Tuzla WWNTP.

Upgrades [ Impact: There are ongoing conversations with the water treatment
company in crder fo assess spare capacity of pumping station to the scuth and

A set of strategies has been put fonward in order o save water potentially recycling it for
irfigation (3,000m3/day mazimum}. The following strategy is put forward in order to reduce

demand

Grey water recycling:

Grey water is taken from part of residential parts of development. It then receives a
light treatmsant and gets re utilised for imigation.

Storage of 3,000m3 (one day max. irigation) across the site would be required.

Grey water would be in excess duning winter time. A connection to the foul system
wiould be requirad during these penods.

Storm water harvesting has been considered and although is not the preferred
cofion, can act locally as a supplement.
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introduction
Om 2008 Zaha Hadid Architects {ZHL) was appointed fo design Hartal - Pendik Masterplan
in Istanbul. The project comprises a mixed used development of approximately

4. 500,000m2 of development in a 340Ha site situatad to the east of the city of Istanbul,
along the coast of the Marmara Sea

Om March 2007 Arup wsre asked fo provide engineering input for the Masterplan design to
be submitted in 2007. This report outlines the input of wilties and infrastructure engineering
inte the Masterplan. It covers the following points:

» Power supply

e Sas supply

¢ Potable water supply
¢ Foul watsr drainage

#  Storm water drainage

2.1 Prepesed masterplan

2.3 Site eonstraints and eppertunities

The site is an elongated strip of land typically G00m wide {roughly east ic west) and 3Km
lomg (roughly sowth to north). | is framed by the Marmara Sea, the railway fine linking fo
Ankara and the coastal expressway fo the south, the M5 highway to the norh and the
districts of Kartal o the west and Pendik 1o the 2ast |

The development can be described as follows:

e 4 500,000 m2 of mized development (2,500,000 private + 1,000,000 public)
o 2,300,000m2 residential (80%}
o 820,000m2 office (18%)
o 500,000m2 retail {12.5%)
o 1,980.000m2 cther (11.5%)

» 20,000 residents

o 20,000 workers

e« 120,000 daytime population

o 1,000 berth marina facilities on the Marmara Sea

¢ Upgrade of transportation systems: There is a3 set of projects already on board
within the municipality which will impact the Masterplan. The Masterplan needs o
addrass them in different degrees as explained in the following poinis:

o An underground line connecting the Bosphorus to the airport has been
plannad to have station to the north of the site

o Mew tram line crossing the site north-south.

o The coastal expressway to the south is being planned fo cross the sife in a
tunnsl.

o The railway line conneciing to Ankara o the sguth is being planned fo cross
the site in & tunnal

o A railway station for the train to Ankara is proposed for the site.

2.2 Current use of site

The develaprment site is currently made up as follows (see Figure 4

*  Combination of the cocupied and vacant industrial facilitiss covering approximately
25% of the available area.

»  Commercial, housing and residential constitute in the region of 12.5% of the area
{Zee Figure. .. for location),

# A disused gquarry and associated land occupying as further 2.5% of the availablz
EOEnE.

+  Mearly 20% of the overall area is curently vacant, with a further 13.5% occcupied by
parks and playgrounds.

2.3.1 Canstraints for the Development

Figure 3 shows the different constrains for the development Thess constrains are of
different nature and are treated in different sections of the infrastructure report (indicated in
brackets)

«  Water main: There is a 800mm main crossing the site in the middle area. This can
be an expensive piece of infrastrusture to move and 7 or divert. There is also a
2,000mmn  diameter main which is not so likely to be intercepied by building
footprints.

* Highway + Road burial: The burial of highway + railway might imply a2 censtraint in
termis of location of footprinis and finished floor levels of the adjacent developments
in depth of excavation is restricted for geotechnical reasons. They might also bring
orablems for the utilitiss layour

2.3.2 Oppertunities fer the Develapment
*  Good public tramsport links: Pubklic fransport provision to the site is exdpected to
be quite good with the following projects being currently proposed:

o The future underground station to the north

o Railway station to the south with line capacity being improwved
o Ferry terminal to the south

o Bus terminal to the south

o Maorth to south tram connecting previously mentionad transport nodes

Sloped site; The site drops with a typical slope of 5% from +120m OD beside the
ME in the north to sea level in the scuth. This is likely fo give the opportunities to
pravide south facing facades with views to the sea (See Figurs 5
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Power supply strategy

3.1 Existing demands

3.2 Existing hetwerk /| Assessment of capasity

There is an existing network on site the servicing the axisting light industry and residential
developments (See Figure ). The netwaork is composed of HY hines (3Z2KV) medium voltage
fines (10K not shown in the drawing for simplicity) and low voliage lines. The type of
demands lkely to be on site will imply that most of the exiting infrastructure would be
inadequate or need to be removed when the development gets in place.

There are two high voliages lines currently on the site:

¢ There is a high woltage (35EY) line crossing the site fo the middle, dirsction NW-ZE
and MN-5 along the future main boulevard (Mumber (1} in Figure G)

*  Two high voltage (35KV) Bnes running along the railway (one to the north and one
to the south) which connect Kartal with Pendik. These can be some of the
infrastructures where tapping inte cam be feasible. (Number (2} in Figure 2)

Talks are currently being undertaken with the eleciricity company in order o assess the
spare capacity in the network and potentials for upgrading.
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3.3 Diversiens | Upgrades

The proposed development will impact on the layout of twe HY lines currently on sife
{marked and numbered in Figurs G} Af the time of writing this report, there is no information
as to what is the woltage of these lines or the spare capacity in the network. However, the
following points give an idea of the likely effzcts of the impacts of the development:

{1} — This branches seem to be a spur servicing the industrial states currently on site. If this
15 the case, the lins is likely 1o be decommissicned before the development staris.

{2} — This branch shows a connection between Haral and Pendik. This is likely to be of a
miore sirategic character than the number {1). This branch will be affected by the burial
of railway + highway. A diversion in order fo keep service is likely to be required.

Talks are currently being undertaken with the slsctricity company in order o sssess the
potential impact of the development in the previously menticned lines, as well as the
sirategy in case diversions are required.

3.4 Supply strategy aptians

The estimated demands for the development are as follows:
»  Total power demand: 2800MW
#  Total heating demand: 3808000

The powsr sirategy has been dewveloped in order to incorporate options that supoly the
demand from alternative scurces. The gpficns have been divided into primary supply and
auxiliary supply.

3.4.1 Primary supply
These opticns include sources which are Fkely to produce large and rebable proportion of
enargy for the site.
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« Option 1: Full connection to the network: this options sources of the power fully
fram the existing network (Figure 71
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# Option 2: CHP an site: This option sources part of the power from small scale gas
fired power stations [CHP) and a pipe system which uses the waste heat to provide
neating during winter (See figure 2). A set of absomption chillers distnbuted locally
can alse turn the heat into cooling during summer. (See Appendix B, for detailed
deseription + assessment). Connection 1o existing grid is still required.
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3.5

Qbjestives

The supply options have besn assessed against the following objectives:
* Reduce capital cost per KWh
* Reduce operational cost per KWh
# CO2 Emissions per KWh

#  Land take: This evaluates the need for substations [commen for bath) + eccupation
of CHP

*  Impact on the wrban landscape: Some of the oplions might have negative
influgnce on the environment such as noise pollution and viswal intrusion.

It has to be noted that, in order fo reach the next level of definition in the Masterplan, a full
feasibilty study on the usage of CHP might be requirad in crder to assess if this option is to
be taken forward. Careful considerations on user profies and environmental conditions ars
key for @ more accurate approach to the issuss.

3.6 Optien assessment

In order to evaluate the relative merits of the 2 sets of cplions discussed we have assessed
them against specific criteria and scored them from 1 fo § where "17 is wery poor 3" is
awerage and 'S excellent. The specific criteria and assessment are summarised in the table

below:

Primary supply Auxiliary supply

Ciption 1 Dption 2 Oipticn 3 Diption 4

Full High efficiency
connaction to Renewsble therma

the network CHF on site SCUNCES SYSIEMS
Capital Cost (per KWh) 4 3 3 2
Operation cost (Per KWh) B 3 4
Land take 3 2 4 4
CO2 emissions per KWh 3 ] 5 4
frnpact an the urban landscapes 3 2 3 ]
TOTAL 15 17 18 12

#  Primary supply: Option 2 {(CHP) is the preferred option.

#  Auxiliary Supply: At the moment, scoring of both options is rather similar, meaning
that both s2em equally feasibie and should be investigated further.

3.7 Supply strategy deseription

minimise power losses. (Location in Figurs 8 just indicative)
= 10KY distribution locally to transformer within blocks

#  This system in principle appbes for all generation eptions. In case that load from
CHP + renewables is substantial, the number of substations could potentially be
reduced fo two.

Centralised heating distribution
» Loops connecting the CHP plants to local.

» [Gas boilers located beside the THP plants covering the heating demand in 2xcess
aver the basaline.

# Loops are to be two of pipes: Hot + Return
#  Pipe work for this technology tends o be have large diameters {order of 800mm) as

flows tend to be large and pipes reguire insulation

2.9 Energy efficient buildings

*  Connection to existing grid: Connection to the existing grd is still required, as the
CHP only provides approximately 1/2 of maximum demand (sse next ssclion
Distribution Strategy for details)

# CHP system on site

o Ade - cenfralized system of CHF (several units) is chosen as the preferrsd
opticn given the phasad characier of the development (see Annsx B3)

o A number of 7 CHP is chosen for the site as an indication of occupation of
infrastructure on site (see Annex B3 for details). A detail feasibility study
would be reguired in order fo asses the real reguirements of space and
optimum distribution of plants.

o 3 of the CHP plants can be intzgrated with the substations (see next
section on Distribution Strategy)

o Closed loops for hot water — warm water return shouwld be installed to feed
development from each of the CHP plants.

o Optional cooling provided by absorption chillers on individual plots.

* Renewable energy sources: These are recommended 1o be insizlled within the
buitt fabric including the following:

o PV cells on the roof tops
o Micro wing furbines on the roofiops

o Solar panels for hot water are only recommended in those blocks where
CHP ocption is not taken forward

#* High efficiency thermal systems for buildings: These will be supporiing the
overall sirategy. Seawater cooling is proposed for dense developments close fo the

=23 and linked info energy centres. Groundwater cooling (if applicable) nked to
CHP plants or energy piles for groups of buildings are optimal for areas to the north
[see section Appendix C, section C2.5)

2.8 Distribution strategy

A distribufion system has been designed for the development. This can be described as
follows:

Electrical distributicn
#  Main 358KV ring connected to the city wids grid

®  3xAEKV-10HN substations distributed close to main consumption points in order to

Detailed design of the buildings can actually have great impact on ensrgy consumption, The
section aon Energy efficient buildings within the Sustainabilty Report outlines same of the
rmain strategies which can be taken when dealing with the detailed building massing in
further design stages.
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Gas supply strategy

4.1 Existing demands

Potable water supply strategy

5.1 Estimated demands

The estimated demands for the development are as follows (see Annesx Al
o Total peak gas demand (kitchen supply): SEMW
®  Total peak heating demand: 2808V

The heating demand is assumed fo be pravided by CHP or gas boilers adjacent to the CHP.
In zase that the CHP option is not taksn on board, the demand will nead to be taken by the
gas.

4.2 Existing netwerk | Assessment of capaeity

The estimated demands for the developmant are as follows {ses Annex Al

» Potable water demand of 18,000m3/day

E.2 Assessment of existing hetwerk

There is an existing limited network on site servicing the existing light industry and
residential developments (Ses Figurs 8).

There is a st of gas pipes crossing the site connecting the networks in Kartal and Pendik.
This network is likely o be of larger higrarchy and potenfially e the conneciing point for the
site. (Indicative location in Figure @)

4.2 Diversions | Upgrades

There ars ongoing conversations with 1IGDAS (Istanbul Maiural Gas Distribution Company)
in order to assess spars capacity on the neteork.

Ta date, no detailed drawings of piping layout have been made available. Based on the
information received to date, the pipes connecting the districts of Kartal Pendik are likely fo
impact on plan with the final foctprints of the buildings.

Chiversion of the pipes is likely to b2 required or the layout of the buildings may nesd o be
adjusted depending on cost and timescale of the diversion

4.4 Distribution strategy

There is an existing network on site with a low coverage in comparison fo the networks in
place in Kartal and Pendik. The majority of the mains on site are of small size (100mm o
200mm diameter shown in light blus in Figure 10). These mains are not likely to be able o
cope with the demands calculated above and will nead replacement, with the exception of
the network serving the housing development in the scuth.

There are fwo strategic mains crossing the site

o S00mm diameter main crossing the site connecting Karfal to Pendik. This main
crosses the site both under the sidewalk of the road (See Figure 10) but also enters
some private property. In certain parts there = consclidated development and
Euildings which appear to be on fop of it.

e 2 000mm strategic main bordering the ES motorway to the north.

These two strategic mains are the only pieces of infrastructure likely to be capable of
dealing with the demands of the order of the ones generatad by this development There
are current conversations being held with the relevant stafutory bodiss in order fo evaluate
spare capacity along these mains.

£.3 Diversiens | Upgrades

The proposed strategy for supply is connection into the existing system as shown in
Figur=... A set of primary loops would need to be located and secondary onses feading
lacally into the internal blocks.
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Any diversions to minor mains (light blue in Figure 10} are not likely to imply largs cost and /
or risk and thersfore do not represent an constraint at this siage of design. There ars two
main impacts which nesad to be considerad individually:

5.3 1: 900mm main

The 200mrm main crossing the site is Bkely to imply larger costs and / or nisks f it coincides
with the footprint of a building ar any structurs which digs into the ground. In order fo deal
with this issue, our recommendations are as follows:

®  Try to medify the footprint of buildings =0 that they avoid the actual location of the
rrtain.

¢ PMegodiations betwsen the relevant statutory boedies and the property owner
regarding rights of way for potenfial maintenance will need o be considered.

o A detailed study about the aciual location of the pipe would be requirsd, as the
drawing abtained up to date might be indicative cnly

®  However, it is understood that there are political pressures to maintain blocks free
of constraints. This might imply that the main needs to be divertsd.

E.3.2 2: 2,000mmm miaih
Any works which  imply exeavation around the highway [underground  station ar
underpasses o M5 motonway) should consider the implications of diverting this main.

E.4 Supply strategy

There are curent discussions with the water comgany in order to assess the impact of the
development in their network. In the unlikely ewvent that the network would need o be
reinforced, negotiations about the funding of these works may nesd o taks placs.

E.S Distribution strategy

The proposed strategy for supply is tapping info the existing system as shown in Figure 10
A =et of primary loops would need o be logated and secondary ones feeding locally into the
internal blocks.

Figure 13 shows the location of the pipes within the section of the street. Primary loocps are
likely fo be of 200mm to 400mm diamster while secandary network will have diameters
dawn to 150mm. these diameters are indicative only and are valid for giving an idea of
space reguirements within the walkways.
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Waste water collection strategy

6.1 Estimated feul predustisn

The estimated demands for the development are as follows (see Annex A)
* Potable water demand of 18.000m3/day
* Foul production: 17.000m3iday

6.2 Site levels | Prepesed levels

The site slopes down (average of %) from +120m Q0D to the north to s2a level on the scuth
(See Figure 5). The Masterplan levels are broadly respecting the exisling levels.

The tunnels for the expressway + railway are [kely to impact on the layout of the gravity
systeams as they might impose a barrier to elemsants coming down the site in the subsurface.
This issus is dealt with in Layout Strategy section.

6.2 Assessment of existing hetwerk

There is a wery limited foul water draimage system within the project area. The system is
fikely to be insufficient in terms of diameters and position in relation to the proposed sireets.
With the exception of the residential area to the south of the site, the existing sewers will
nesd to be decommissionad.

The system to the west (Hartal) and east (Pendik) works by gravity, taking the foul to an
interceptor running paraliel fo the coast. This collector discharges to Eastern Tuzla (¥5)
Waste Water Treatment Plant, by means of 3 Pump Station to the east project site (See
Figurs 11).

The existing pumg station has inlet diamster of 2.800mm and outlet pipe diameter is
3.000mm. Capacity of the pump stafion is about 50,000 cu. miday. The Tuzla Waste Water
Treatment Plant has wasie water treatment capacity of 150,000cu. miday. It has been
planned that the treatment plant serves 4.5 million pecple.

There are ongoing conversations with the waste water treatment plant order fo assess

whethar there is spare capacity both in the pumping station amd the Tuzla Waste Water
Treatment Plant.
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6.4 Diversions | Upgrades

The intercepior running along the coast is likely to require a diversion due tz the tunnsl from
the highway / railway (see Figurs 11).

Careful analysis should be placed with levels in order to assess whether the pumping
siation gets affecied by the tunnel layout

6.5 Design Objestives

T.2 Design Objecstives

¢ Make use of difference in levels in order to avoed impacting the coastal tunnels
¢ Minimise capital cost

¢ Minimise Operation costs.

G.6 Design Layeut

Given the difference in levels in the site, gravity system is clearly the maost cost effactive
option for draining foul water from the site. The system proposed for the development can
be described as follows:

#  Primary mains: These mains take foul drainage to the east boundary of the site as
quickly as possible. This is done in order to avoid the conflict with the tunnels along
the coast (Figure.. ). Diameter for these mains is likely to be in the region of
500rmm. this value is indicative only and wuseful in order to have an idea of layout
aocupation on sidewalks.

*  Secondary mains: These fake the foul drainage from the dewvelopments info the
orimary mains.

*  Connections to existing network: The main proportion of the foul production will
be connecting fo the existing grid in the vicinity of the pumping station to the south
of the site (See Figure 11} Other minor comnections have besn cullined when
areas of development are adjacent to the existing network.

* Minor pumping stations: some underground pumping stations (10m=10m
occupation of land) are likely to be reguired in the vicinity of the tunnsls in order to
axtract foul that cannot be taken to the =ast. Final number TEC in detail design
stages

E.T Grey water harvesting

# Make use of diference in levels in order to avoid impacting the coastal tunnels
¢ Minimise capital cost
¢  Minimise Operation costs.

#  Minimise environmental impact of discharges

T.3 Design Layaut

The section on Water Saving Sirategies comments cn the cpfion of collecting grey water to
ba re used in irmigation.

Storm water strategy

7.1 Assessment of existing hetwerk

Given the difference in levels in the sie, gravity system is clearly the most cost effective
option for draining foul water from the site.

Attenuation of stcrm water discharge is not likely to be reqguired as the site is nght beside
the outfall 1o the sea and the impact of storm water flows can be ignored.

The system proposed for the development can be described as follows:

¢ Primary mains: Thess mains take stormwater and direct it 1o the east boundary of
the site as quickly as possible. This is done in order to avoid the conflict with the
funnels along the coast Diameter for these mains is likely to B2 in the region of
E00mm. thiz wvalus is indicative only and usaful in crder to have an idea of layout
cocupation on sidewalks.

¢  Secondary mains: These take locally the surface water drzinage from the
davelopments into the primary mains.

»  Connections to existing network: The main proportion of the storm water will be
connecting to the existing grid in the vicinity of the cutlst to the south of the site
{Zee Figure 12). Other minor connections have been outlined when areas of
development become surroundad by existing network.

*  Minor pumping stations: some underground pumping stations  {10mec10m
cocupation of land) are likely fo be required in the wicinity of the. Final number TBC

in detail design stages. Aliernatively, it might be possible to cross the tunnels with
invered syphons.

T.d Sustainable technigues fer drainage

Thers is no existing stormwater drainage available in the project area. In the southem side
of the project area, therzs is a line of stormwater drainage pipeline system, which has been
locally laid in order to drain some paris of the area. This is mainly provided fer the coastal
area.

Thie storm water system in Pendik currently discharges inta the sea via an outlet (s22 Figure
12}
o
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Stormwater can carmy pollutants of different kinds which might need to be inferceptad before
they reach sensitive areas. In arder to reduce the potential impact of the water dischargead,
the following strategiss can be adopted on site:

¢ Petrol interceptors: These may be applied in arsas where the waler enfers the
natwork or just before it is discharged info & sensitive area. In the case of this
project, it has to be mads sure that these measures have been applied before the
discharge into the cutfall

# Landscape strategies: These strategies try to reduce the flows and pollutanis
which enter the site at source. Annex D oufliners thess sirategiss, commanly
denaminated Sustainable Urban Design Systems (SUDS).

o Infiltration trenches
o Green swales
o Permeable surfacing

o Green roofs

7.5 Storm water harvesting

The section on Water Saving Sirategies commenis the option of collecting storm water to be
re use in irrigation.
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Water saving strategies

This section outlines a set of strategies which can reduce water demands by reutilising
water for irrigation, improving the sustainability record of the overall system.

8.1 Demands and seurces

Annexes 1 and § of this report cutline the irigation demands, as well as the sources of
water which are likely fo be used for this purpose. These values can be summarised as
follows:

¢ [migations requirements are in the region of 3.000m3/day for the hotiest day. whils
they come down fo 300m3iday during winter.

»  Grey water production on site could be as high as 5,200m3/day if a collection
system is placed in all the households.

* Rainwater harvested is likely to be in excess during winter manths and would anly
supply with 50% of demand in summer if all rainfall is stored.

¢ Rain can fall in a guite concentrated manner in the summer in Istanbul. In order to
collect efectively storm water, the storage tank would need to be able fo harvast
water from up to two weeks.

8.2 Optiens

v Dption 1: Rainwater harvesting
o Storage tanks to hold typically 2 weeks of rainfall during summer {23,00m3)

o Additional demand from potable supply (average 10.000m3 week) during
summer months

*  Dption 2: Grey water harvesting
o (Frey water collection network.

o The network of grey water collection could be partial, as there is potentally
more grey water fo be collectad than imigation demand.

o Storage tank: 2 Day imgation requirements storage tank (8,000m3) +
primary treatment (filiration)

o During winter time, when irrigation demand is low, excess of grey water
should be discharged into the Foul system

8.3 Ohjectives

The following cbjectives are set for the strategy

*»  Reduce the water demand required for irmgation purposes during the maximum
amount of fime.

v Reliability of supply
¢ Minimisa the amount of pipe work required upfront
*  Minimisa the amount of storage required on the site.

8.4 Qption assessment and prepesed strategy

In order to evaluate the relative merts of the 2 options discussed we have assessad them
against specific criteria and scored them from 1 to § where "1’ is very poor "3 is averags and
‘8" excellent. The specific critera and assessment are summarised in the table below:

Option 1 Ciption 2
Grey
Raimwater water
harvesting | harvesting
Reduce imigation demands 3 7]
Reliability 3 ]
Meed for pipe work = 2
Mesd for storage 3 4
Total 13 16

Cption 2 {grey water harvesting) is the preferred option

The options are not mutually exclusive, therefors, the final solution should consist on an
opfimal combination of the options taking into account @ more detailed analysis.

Walkway with main services

Oposite walkway
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utility demands
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APPENDIX E

Introduction

OVE ARUP _ Telecoms

#s part of its owerall strategy for the Karal & Pendik urban regensration project. Imfermation and
Communications Technology (fCT} wit be used as a key differentiator o make the developrment
attractive to its future tenants. The [CT sirategy for the deve'opment is thus a central component of the
overall sirategy of the develcpment

This seciion is intended o describe the ICT aspects of the Karal & Pendik urban development master
plan. It identifies key issues related io information and communications technology (ICT) in this
development and defnsates potential implementation solutions. 1155 in six paris:
= Project background
ICT in urban regeneration
ICT im 3 sennce-based economy
ICT =ervices in the developrment
ICT infrastructure
Implemeanting the ICT infrastructure

Project background

Greater Istanbw! Municipafty has planned a numbsr of urban regeneraticn projects. One of these
projects is the regeneration of the industwal areas in Karta! and Pend®. The project area is located
withn the boundaries of Istanbul Metropolitan Area and in the 2ast bank of the ciy. The wtal project
ares is 555 Ha.

The Karial-Pendik regeneration and transformaton project aims fo improve the guality of urban life
and create innovatve. unique urtan centres that are sensitve to the emdronment. One of the key
chjzctives of the project is to create an alternative new urban area wih busmess centres, theatres,
concert halls, congress halls and marinas. Withn the project area there ars four religicus faciities, twe
elementary schools, tWwo training schools, and fve social and cultural facilites

The Karal & Pend® wrban regeneration project will therefore result in a mixed developrment
comgrising residential, retall, corporate, industria’ and government tenants. Both the tznants as we

as the Kartal & Pend® Estate Managemeni will need to be ssrved by 3 broad specirum of ICT
senices inciuding for example telzphony, cable and satefte TV, the Internet, Intercom, CCTY and
aceess control secunty, private mobile radio. public wireless loca) area network, cellular radio, wilities
mietering and alarms, and mecrowave data fnks.

CT services are supofed in Turkey by a number of public and private service providers. Among the
pufc service providers are Turk Telecom, Internet Service Providers, cefular radic operaiors, and
cable and satelite TV services providers. Other ‘third parly’ senvice providers, incuding Hartal &
Pendik Estate Management itself or %= parnen/s), are in prinziple able o leasefbuy ICT wholesals
senices from public sensce providers and manage the sale and dstributon of these sennces within
the dewelopment.

ICT in urban regeneration

Physical regensration will enhance the exsiing area as a location for people and investment by
providing facilities that are lacking currently, such as offices and other commercial preméses, housing
and amenites such as parks, green space, community and cutural buildngs. Physical regeneration
will b2 married with secial and economee schemes. Thus, the property-led regensration scheme w
provide lzzations for investment and emgloyment in an area that previously lacked employment
opporuniies.

The dewslopment will focus among others on two key cbjeclives.
- enhance the exsting area as a location for people and investment. This will involve propery
development, urban design and transport infrastruciure.
- increase accessibility to jobs and infrastructure for residents of the area. The parteular
importance of fnking physical, economic and social mtiatives 1o achieve the best outcomes
is often underscored.

In teday's economy in Turkey, the types of employment that atract new invesiment are typicaly
service-bassd or knowledge work that has infrastructura! requirement= such as  broadband
telscommunications as well a5 3 need for framned stalf. The chalenge for 3 new urban development s
te enable the transformation or evolution of this area into a connected community: 3 place where
skills, infrasiructurs, and the valus chains of local businesses take full advantape of the opporfunities
ICT can offer.

ICT in a service-based economy

4.1 Breadband

It is generally recognised that 3 broadband 1CT infrastructure s now key to economic development. |t
is mereasingly clear that hawing a good broadband infrastructure s not so much 3 competitve
advantage but 3 pre-requisite for moving up the value chain. The availabifly of broadband in an area
enhances that area as a location for investment, and increasing’y will be 3 pre-requisite for many
kinds of investment. Broadoand as a piece of infrastructurs improves residents’ access to work,
education and tra‘ning. as well 35 semnvices. The application of ICT {o suppor regeneraiion depends
almost entirely on the vibrancy of local actors, their effort, commitment and opporiunity to shape
developrent

Broadband is the term used describe a wide range of [CT that allows high-speed, always-on access o
the imtemet. Broadband allows a wide range of applications which are not feasible using a dial-up
connection, such as sireaming video, gaming, mutimedia applications such as elemedicne, and so
on. An increasing range of senvices is becoming available on the Intemmet Broadband makes @ easier
to tap into these resources.

For Small to Medum Enterprises (SMEs) parbcularly, of the type that would take a tenancy in this
development. broadband will allow them to enjoy levels of connectivity that have been standand for
larger organisations in Turkey for some tme. They can capitalise on this connectivity to move up the
valug chain with improved processes and e-pusiness tools. gainng tme and cost sawngs as well as
increased customer reach.

The availlability of broadband in Turkey waries widely. The difficulty for scme areas is that the major
telscommunications supplier s unwilling to frwest in the necessary network upgrades in the absence
of proven demand. Also techne fear, cost and confusion cluster to create hurdles io the adoption of
broadband. Thus, micro-drivers such as the cost of dial-up access. chidren’s education and
incrzasing internet use could drive adaption of brogdband.

There will b2 opportunities to use |CT in this regeneration area to gam competitive advantage. Firsily,
at the area lewel, broadband infrastructurs may be needed 1o achieve the economic and socal ams of
the projzct. Secondly, at the level of the property development itsef, there is an cpporunity 1o provide
ICT senvices as part of an overall offering. Busness relocation decisions are typically made on the
basis of price and lecation. Differentiation can then ocour on the basis of facilites and amenties. It is
here that the lewel of ICT prowision can mpact on the marketability of propery in the develooment.

The provision of good quaty ICT services will play a part in reversing preconceivad notions held
about this particu’ar area of Istanbul. Az developments start to be diferentiated by the range of ICT
services provided to tenants, branding will focus mereasingly on the contribution that the range of ICT
services makes to the owsrall brand of the development rather than the other infrastrociure
capabilites.

In additicn 1o the abowve differentiated benefits. ICT sclutions wi moreasingly be used o generate

revenues and reduce construction and cperation costs for development stakeholders. For example,
wirglzss connectvity added here w be an innovative approach o neighbourhood renswal

4.2 E- Business, E-Learning, and Knewledge Management

FEnowledge management and collaboration miiatives will be aimed at organisations to make them
miore effective M reusing and leveraging intellectuz’ capital. Knowledge management refers to the
collection, storage and presentation of mfermation within and outside an organisation. Applicatons wil
include porals, databases, newslstters, and other information tools. Collaboration wi inwoive working
with pariners or employees located in differsnt sies. Tools will inchude portals, email. and ather
specalized appications that facilitate design processes and the exchange of ideas.

Turksy's communications market holds much potenta! given the size of its population and its growing
economy due to the country's imtegration with the Eurcpean Unicn (EU). The telecommunications
miarkst has besn loeralised with @ number of licences awarded to alternative operators and 3 5%
stake m the incumbent fxed-fne operator, Turk Telecom. prvatised. The country's telscoms
reguiatcry framework has besn amended to conform to the EU's regulatory framework for
COMMUNTcations.

ICT services in the development

Based on the demand for and supply of ICT services in the Karal & Pendik dewelopmen:, key
chjectives of an ICT strategy will be:
v future-proofing for both technology as well as customer growth.
»  fiewibility for changes in technaology and cusiomer reguirements.
» commercial astuteness for the best reture om investment for Haral & Pendik Estate
Managernent and its ICT partners.

The developrment project will be carried cut in 3 number of phases. The requirement for ICT sennces
will commence 3t different times i dfferent parts of the develooment Hence, whilst planning on a
site-wide basis is nesdad to achieve a modular, scalable, cohersnt. and consistent aporoach that can
result i clear commercial bensfits. planning the phased piecemeal development, and the resulting
gradual penetration. of ICT services over 3 longer perod of time is of equal importance.

The plan for 3 site-wide [CT infrastructure will therefore include the glan for the permanent

infrastructure that will need 1o be designed and implemented initially, and the plan for extendng this
permanent infrastruciure imte each new development area.

ICT infrastructure in the development

E.1 12T analytical medel

ICT equigment and services can be analysed into a hierarchical model based on five layers:
= Infrasiructure, based on commercial and domestc transmission cables and ducts.

= Metworks, including wirsless and fixed network equipment.

= Systems, supportng paricular services.

= Sernices, based on woics, data and image communications.

= Temminals and mierfaces, providing users with access to voice, data and image Information.
G.2 Site-wide 1CT infrastrustures

E-business = the conduct of business on the internet. not only buying and selling, but also senvicing
customers and collaborating with business partners. This broad definiton covers everything from a
simple brochure-ware website to complex supply chain ‘ntegrafion between suppliers and their
partmers.

ncreasingly, organisations are seeking to tie in their pariners, i.e. suppliers, sirategic pariners, and
customers, through business to business integration platferms including marketplace, meddlewsre,
logiste netwerks and EDI. Greater integrabion across the supply amd demand chain n this
development will allows these organisations to feed more accurate and timely management
information into their repenting systems allowing them to perform better forecasting. reducing inventory
and owerheads.

There will be an opportunity here for repeneration and economic development by helping SMEs to
reap the bensfits of e-busness. There may be a case for aggregatng demand in such a way that
appications could be provided to SMEs through an Application Service Prowvider (A5P) model. Here,
apphcations will be delivered over the imtemet through a dedicated website or portal. The user will be
ab'e to access the applicaton through 3 browser. This will reduce manienance and licence costs of
software. Ancther application would be e-procurement where groups of SMEs cousd access online
rmarketplaces which aggregate goods to reduce costs.

These sciutions underine the imporance of breadband awvailability. Cwer time this tyoe of
infrasiructurs will gain in imgorance as a source of competitve advantage, and eventually it will be as
common as reads or ulility provision.

The shift i more knowledge-intensive industies wil make educaton and traning sven mors
important in enabling peop’s to take up employment opporunities. Accordingly, e-leaming will becoms
a mainsiream applicaton across 3l leaming and discipfnes. E-Szaming in the dewvelopment w
inwolve the provision of traning and education on-line. This will frvoive a wide range of leaming
actwites: from high'y tailored business-focussed applications to university degrees. To take
advantage of these rescurces, [T literacy will be 3 pre-requisite. This will underling the imporiance of
T training a5 & tool in projects aimed at scoial incusion and economic advantags.

ICT Szrices will be brought into developmeant either theough wred or winzless connections. ¥Whilst
Turk Telecom and cable TV suppliers are likey o provide their services amost exclusively via wired
connections both into and inzide the dewelopment, celular ocperators will brng their services int the
devzlopment via wirg'ess connections. Cellular operators are like'y to provide their senvices inside the
development via wired conneciions up 1o the iransmitng antennae and then via wireless connecticns
to mobde customer terminzls. Satelite services providers are feely fo provide their services o
customer TV terminals inside the development via wireless conneclions only.

E.3 Site-wide wiraed ICT infrastructure

For routing wired connectons inside the development, a permanent cable routing infrastruciure, e, a
duct infrasiructure, will be requirsd. The duct nfrastructure will be designed in such a way that all
exsting and future ICT service providers including the present incumbent, Turk Telecom, can:

= route their services cables 1o all parts of the developrrent.

= have sufficient duct space 1o route their service cables.

= maintain secure services by avoiding a sing'e pont of duct/cable failure, by usng for example

duplicated routes, &.g. employing duplicated ring network topologes.
= zxfend ther sennces cables in accordance with the phased developmeant programme.

The duct infrastruciure will provide highly sscure wired connections to the Telco/Carrier and cable TV
supplier networks. Hence, to awvoid a single point of failure of externa’ services, therz will be a
minimurm of two geographica’ly well-separated connections from the duct infrastruciure io the senice
provider networks, e, senvce providers will be provided with the ability fo connect into the duct
infrastruzture at 3 minimoem of two gecgraphicsily separate points of entry into the duct network
infrastruciure. The points of entry wil be located such that the service prowiders can connect their
networks conwvensently, 2. routing csbles along the shortest distance along for example major
roadways, idea’y from two separate switching nodes on their networks.

Whist the other utilities, 2. gas, electricity, water and sewage. will have ther own ste-wide
permanent infrastructeres inside the development using for example common roadways, the design of
the duct nfrastructure for [CT services will be coordinated with the design of the duet infrastructures
for these other utilities.

81

ZAHA HADID ARCHITECTS

KARTAL MASTERPLAN, ISTANBUL



APPENDIX E OVE ARUP _ Telecoms

6.4 Site-wide wireless 1CT infrastrusture

The nesd for particular cellular cperators to have ther cwn radic fransmission mfrastrecture insids the
development. for providing miobile celiu’ar senices in the development, will depend on ther existing
radic transmission infrastreciure and coverage in the area of the develocoment. Hence, 3 dialogue will
be mtiated with cellular operators to ideniify the need for space for their own radic fransmission
infrastruciure insde the development

If some celiular cperators reguire their own radio transmission infrastruciure inside the development,
celular recewing antennas (used by a cellular cperator o receive sepdces into the development from
its back-haw' network) will nesd o be located either on 3 dedicated antenna mast (or masts) or at the
top of buildings, wih sufficient space nearby for housing asscciated transmitterreceiver equiprment.
SimParly, cellular transmittng antennae (used by a celwlar operator to provide services inside the
dewelopmant in areas occupied by s customers, e in corporate offices. retall premises, open
spaces and roadways, and residences) will need to be located sither on 3 dedicated antenna mast (or
masis) or 3 the top of buildings, wih sufficient space nearby for housing associated
transmittesreceiver equipmant.

Even with 3 dedicated mast or masts inside the development for celiular operators, there may siill be 3
requirement for some transmiting radic antennae {and asscciated rado transmission eguipment] to
be located closer fo the target area of radic cowerage. This equipment will be located on some
bufdings = the development Metwork connections will be insta®ed betwesn the dedicated mast area
and this eguipment. These connections may be either wirgless or wired: wireless connectons will use
line of sight radso transmissicn and wired connecbons wil use the ste-wide duct infrastreciure.

The cwerall architectural and commercial sirategy for the devslopment will determine whether it is
advizable to reseniz one or more special areas for a dedicated antenna mast and for building space
for mounting cellu’sr antennas and associated equipment A dedicated mast or masis will aveid the
rmushroomng of antennas on buildings throughout the development and may aiso provide Kartal &
Pendik Estate Management and #= [CT pariner|s) with commercial cpporunities.

Implementing the ICT infrastructure

7.1 Designing

T.d Pregramme for implementing and extending

Prefminary deliverables based on an [CT mfrastructure sirategy for the development will inciude:
= the design of 3 site-wide duct infrastructure, in Easson with Turk Tescom, cable TV supgliers
in the area. satzlite TV providers, and the designers of an nfrastructure for the other utilities.
» an cutine plan for @ wreless infrastruciure. drawm in ligison wih cellular operators and
satellite TV services providers.

7.2 Frocuring, ewning, eperating and maintaining

The cwerall commerzal strategy for the development will dztermine whether 8 is agvisable sither for
Fartal & Pendik Estate Management or its chosen pariner(s), or one or moss of the majpor
Teleos!Camiers that will provide their senvices in the development, o carry out one or more of the
following tasks with respect to the site wide duct infrastruciure:

= =supply and insiall

= operate and maintain.

- own.

Sirnilarly, the overall commercial strategy for the development will detzrmine whether it 5 advisable
either for Kartal & Pendik Estate Management or is appointed parners, or one or more of the cellular
cperators that will provide their services n the development, o carry out cne or mere of the following
tasks with respect to the sitz—wide wireless nfrastrociure:

»  design.

= sugply and install

» operate and maintain.

- own.

7.3 Extending in the phased develapment

The site-wide wired {i.e. duct) and wireless infrastruciures will nesd to be extendad whan the phazed
developments fake place. Generic commercial and fechnical sirategies for estendng the ICT
infrastructures in the phased developments wifl need to be drawn up and agreed wih the sub-
contracior develoners.

The generic technica’ strategy for extending the ICT mfrastructures will address:
»  the guidslines for the design of a duct infrasfructure.
= the planning of & wireless infrasiructures in the phased developmeants.

An indicatve programme of aclions, in sequsntial order acconding to their commencement, wih
respect 1o the ICT infrastructures in the development is:

= Ligize with Turk Telzcom, cable and satellite TV operators and cellular operators, to inform
them of the Kartal & Pendi project developrment plan and the commenzial cpporunities in the
development. fo cbtain feedback on the wired and wireless infrastructure they require for
prowiding their services in the phased dewelopment and their potential responsibilites for
planning. mmplementing, cperating, maintaining and owning them.

= Design a site-wide duct infrastruciure. in liaison with the Turk Telecom, cable TV suppliers in
the area. satzliits TV providers, and the designers of an imfrastructure for the other utifties,

+«  Draw an cullne plan for a site-wide wireless infrastructurs, in liaison with cellular cperators and
satellite TV prowiders.

=« [Determine the commercial strategy for designing. mstalling. cperatng and maintzining and
ownng the permanent duwet infrastructure in the development and extending it in a2 phased
developmeant programms.

=« Determine the commercial strategy for designing. installing. operating and maintaining and
ownmg the permanent wirsless infrastruciure in the developmeant and exiending it n a phased
developmant programms.

L] Based on the commercial strategies, agree responsibilives for designing. installing, operating,
maintaining, and owning the sie-wide wired and wireless infrastructures.

= Insta’, operate and maintain the site-wide duct infrastructure 0 the development
= Design, install, operate and maintain the ste-wide wire'sss infrastructurz in the development.

=« Draw up generic commerzial and technical sirategies for exendng the ICT infrastructurss in
the phased deve'opment.

= Agree with the sub-contracior developers the generic commercial and fechnical strategies for
extending the ICT infrastruciures in the phased development.
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