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SECTION 1: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

1.0 INTRODUCTION & OVERVIEW

Athens is the capital and largest city of Greece and is one of the 
world’s oldest cities, with its recorded history spanning over 3,400 
years. 
Classical Athens was a powerful city-state that emerged in conjunction 
with the seagoing development of the port of Piraeus, which had been 
a distinct City prior to its 5th century BC incorporation with the main 
city. The trade that visited through Piraeus made Athens a powerful 
and rich city. 
Greece suffered an economic crisis in the years following the financial 
crash of 2007-2008 - the longest recession of any advanced capitalist 
economy to date. Recently the economy has stabilised and is growing 
slowly and Piraeus has been named as one of the key ports in the 
new Chinese Silk Road. 

ATHENS, GREECE

Areas earmarked for masterplan development by COSCO  

Green Spaces

Municipality of Piraeus

Typical tourist exploration route

Athens

CHINESE BELT AND ROAD INITIATIVE (NEW SILK ROAD)

The Chinese government have launched a strategy involving infrastructure 
development and investments in 152 countries and international 

organizations in Europe, Asia, Middle East, Latin America and Africa.
Already, some estimates list the Belt and Road Initiative as one of the 

largest infrastructure and investment projects in history.

Map  of Athens highlighting Piraeus and areas along the coast earmarked for development.
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SECTION 1: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

1.0 CRUISE PORT REVIVAL 

The shipping and cruise port in Piraeus has recently been purchased 
by Chinese company COSCO as part of their ‘New Silk Road’ or ‘Belt 
and Road Initiative’. They are investing a significant amount of money 
in the port in Athens as a key stop along the road and will significantly 
increase tourist interest and the number of cruise ships stopping in the 
port.
Greece agreed to the privatization of the government-owned port of 
Piraeus as part of its latest bailout deal with the European Union.

It is hoped that the development will allow Piraeus to become a home 
port for cruise ships, that is, the port where passengers board to start 
their cruise and disembark at the end of their it, which would provide 
higher added value to both the port and the local economy. 
The ambition is that Piraeus will be able to serve up to four 
next-generation cruise ships which range in size reaching up to 400m 
in length.

1
MILLION
VISITORS ANNUALY

COSCO

COSCO

Projected to reach

29% begin or end cruise in Athens
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3
MILLION
VISITORS ANNUALY

100,000
OF WHICH WILL BE 

TOURISTS FROM CHINA

71% transit cruise customers

Peak months are April to October

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

News Articles reporting the purchase of the port
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SECTION 1: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

1.0 MUNICIPALITY OF PIRAEUS

Map highlighting Municipality Piraeus 

Piraeus is the municipal area of Athens where the port is located. It 
is the chief port in Greece, the largest passenger port in Europe and 
the second largest in the world, servicing about 20 million passengers 
annually. 

Although the number of cruise passengers has doubled since 2001, 
the growth rate in Piraeus lags behind the average in Mediterranean 
cruise ports which saw their passenger numbers triple over the 
same period. Despite its success in attracting cruise passengers and 
significant benefits for Greece and Athens, the local economic benefits 
from cruise remain low for Piraeus: They are estimated at a fifth of the 
total economic impact. Because the port mainly attracts transit calls, 
cruise tourists only have a few hours in the city, which means their 
spending is limited. They also tend to skip Piraeus in favour of Athens 
where the major tourist attractions are located.
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Number of Cruise ships stopping in Piraeus per month

Summer day showing number of people and length of time spent in port

Aerial views of the port

CRUISE SHIPPING AND URBAN
DEVELOPMENT: THE CASE OF PIRAEUS

This study assesses the impacts of cruise 
shipping on urban development in Piraeus, 
Greece. It reviews current economic and 
environmental policies relating to cruise activities 
and provides recommendations on how Piraeus 
could better seize opportunities for local 
development from cruise shipping.

The significant investment that will be recieved 
from COSCO means that ideas of how to 
encourage visitors to stay in Piraeus can be 
realised and transform the whole municipality as 
well as the port area. 
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SECTION 1: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

1.0 SITE

The site is located in the cruise port and is currently the main cruise 
ship dock. At the moment the area is essentially a car park which is 
used by cars and coaches to ferry passengers to and from the city 
with temporary buildings set up to house passport control and security 
to process passengers.

This area of the port is where some of the largest cruise ships are able 
to dock and an inset dock next to site houses smaller local boats and 
ferrys. This section of the port could see the most increase in traffic 
over the coming years as more ‘mega cruise ships’ visit Piraeus. 

To the south of the site is the edge of a residential area in Piraeus 
consiting of several small blocks of typical Greek apartments. At the 
moment the port and residential area are kept very seperate with a 
fence diving the area. 

SITE BOUNDARY

N E

SW

The site location within Piraeus

Photo of the site at present:
The site is a large carpark with a temporary terminal 

set up for when cruise ships arrive
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SECTION 1: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

1.0 ATHENIAN CLIMATE

Athens has a hot-summer Mediterranean climate. The dominant feature of Athens’ 
climate is alternation between prolonged hot and dry summers and mild winters with 
moderate rainfall. The capital of Greece is sometimes considered the hottest and 
driest city in Europe. Rainfall occurs largely between the months of October and 
April. July and August are the driest months, when thunderstorms occur sparsely 
once or twice a month.

As the site is located on the edge of the coast it is important to consider how wind 
can impact/be used within the building - potentially as a cooling mechanism. 

EARTHQUAKE RISK

Greece is located at the complex boundary zone in the eastern Mediterranean between 
the African Plate and the Eurasian Plate. The northern part of Greece lies on the Eura-
sian Plate while the southern part lies on the Aegean Sea Plate. The Aegean Sea Plate 
is moving southwestward with respect to the Eurasian Plate at about 30 mm/yr while the 
African Plate is subducting northwards beneath the Aegean Sea Plate at a rate of about 

40 mm/yr. 

There have been several significant earthquakes in Greek histor and a normal faulting 
can give earthquakes up to 7 in magnitude.
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Sun path diagram on site showing thermal gain on a basic massing of the building. The higlighted red 
area shows the roof will become the hottest part of the building as it is sloped a south-facing.

Map highlighting risk of 
earthquake. Athens is seen 
in orange showing it has a 
medium level risk of severe 
earthquake. 
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SECTION 1: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

1.0 CRUISE/CITY RELATIONSHIP: SCALE

One of the main drivers in the design is the contrast between the scale of a cruise 
ship in realtion to the scale of the city. It is often commented that cruise ships are 
‘floating cities’ themselves so the impact when they arrive is significant. 

The port in Piraeus accomodates many different sized ships ranging from less than 
100m in length to almost 300m with the height reaching up to potentially 70m tall. 
This has a significant visual impact on the relatively low rise part of Piraeus as well 
as the impact of several thousand people arriving in a small time frame.

The cruise industry often has a negative relationship with the parts of a city it is 
directly connected with. As well as the sheer size of the vessels they often bring 
problems of pollution and congestion.

Site

SITE SECTION

STREET VIEWS

COSTA VICTORIA

252 m

44 m

MSC LIRICA

275 m

47 m

SEABOURN OVATION

210 m

HORIZON

208 m

SEVEN SEAS VOYAGER

206 m

LE LYRIAL

COSTA DELIZIOSA 

142 m

31 m

35 m

25 m

50 m

30 m

142 m
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SECTION 1: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

1.0 HILLS IN ATHENS

The landscape of the city of Athens is quite distinct in that it is 
relatively flat and surrounded by mountains but with several large hills 
punctuating the cityscape.
These hills have some of the most ancient structures and main tourist 
attractions in Athens built onto them - such as the Acropolis - and are 
unique in the vantage point they have over the city. 

Considering the contrast in scale of the cruise ship to the city of 
Athens I propose that the building catering for these ships could 
be thought of as a hill and perhaps an addition to the landscape of 
Piraeus. 

Passengers disembark and walk down the building to exit

Parking Facilities for locals Facilities for cruise tourists

MOUNT LYCABETTUS

MOUNT PHILOPAPPOS

MUNICHIA HILL

THE ACROPOLIS

Models exloring the idea of a hill on different sites in Piraeus
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SECTION 1: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

1.0 CURRENT CRUISE SYSTEM

At the moment the habitis of a typical 
cruise tourist visiting Athens aren’t of 
much benefit to Piraeus. 

A cruise ship will arrive with thousands 
of people disembarking in a short period 
of time. They will then typically pass 
through the border checks in Piraeus 
and take a mode of transport (taxi, bus, 
coach etc) to the center of Athens to visit 
the main tourist attractions. Very few will 
stay and visit the local vicinty of Piraeus 
and those who choose not to venture 
into the city centre they are likely to just 
stay onboard the ship.  

CRUISE ARRIVES AND PASSENGERS 
DISEMBARK

PASSENGERS GO THROUGH 
PASSPORT CONTROL AND SECURITY
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VISIT ATHENS  ̓MAIN TOURIST
 ATTRACTIONS

PASSENGERS RETURN AND SHIP 
LEAVES TO TRAVEL TO NEXT STOP

The cruise docks in place in Piraeus. On board people are called and told which deck they 
will be disembarking from and each passenger makes their way to that deck. If it is a long 
stay (overnight or longer) luggage is collected and prepared to be transfered onto land for 
passengers to collect in the terminal. 

1 2

Passengers leave the ship and enter passport control and security. Meanwhile crew 
members are transfering luggage into the terminal. 

3

Passengers wanting to visit the center of Athens and key tourist attractions board coach-
es, taxis and other forms of transport to make their way there - leaving the cruise ship site. 
Once they are gone ship maintenance takes place such as cleaning, reloading, refuelling 
and removing waste and
rubbish.

Disembarkation zone
Cruise facility periphery

Current temporary cruise 
terminal
Cruise facility periphery

Disemarkation zone

Exit route
Cruise facility periphery

Disemarkation zone
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SECTION 1: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

1.0 PROPOSED CRUISE SYSTEM

The building programme aims to create a place that can 
be used by both tourists arriving on cruise ships and local 
people. This can be a benefit for Piraeus by creating spac-
es for the community to use and also encouraging tourists 
to spend more time in this part of Athens. It can also help 
to improve the often difficult relationship between the large 
scale cruise industry and the people who see and live with 
its effects daily. 
The building integrates programmes for two users so that 
tourists can also be included in and experience to local 
culture. The route to exit the building passes through many 
of these spaces making the usual procedure of going 
through customs, passport control and baggae claim more 
interesting and exciting. 

Port

City

Main Road

Ship

Port

Ship

City

Cruise Ship

Passport Control/
Security

Sports Hall

Baggage Claim/ 
Drop off

Shops

Restaurant/Bar
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D
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Departure/Arrival 
Lounge

Performance Space

Check-in Desk

Exhibition Space

ShopsChanging Rooms

Boarding/Disembarking Circulation Deck
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The building is designed to become 
part of the landscape with a roof 
that sloped up to the height of a 
cruise ship. The facade is made up 
of modules that move and interact 
depending on what ship is docking 
with the building. These act as a 
bridge bringing passengers into the 
building.
The different elements of the 
programme are plugged into the 
magestructure that creates the hill. 
When passengers arrive and depart 
they are simultaneously using the 
building with the local people. 
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SECTION 1: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

1.0 DESIGN STRATEGY

The overall form of the building is designed to slope up as an extension of the landscape 
reaching the height that will sheild the massive form of a cruise ship. The roof is designed at 
an angle that people can walk up and down and the frame of the building is created with a 
megastructure.
The facade structure holds several modules which moved and open to adapt to bringing 
passengers on and off the ships. As there are several different scales of cruise ships the facade 
is divided into zones that span the general area covering where opening on the ships allow 
people to board, dismbark and for supplies and rubbish to be loaded on and off the ship. 

VIEWS
The building will have a significant effect on views 
from the city and to ships arriving in Piraeus. It 
hopes to improve the relationship between the 
city and mega cruise ships when they dock and 
create an interesting facade for passengers arriv-
ing in Piraeus. 

252 m

44 m

208 m

30 m

Quick massing sketches of the structure on site. 
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SECTION 1: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

1.0 DESIGN FOCUS

The DR will focus on a section 
of the building responding to a 
scenario with a specific cruise 
ship.

The portion of the building in 
focus incorporates modules 
in the facade which adapt to 
the ship and expand and close 
depending on their function. 
These adapting spaces allow 
for the integration of the two 
programmes (cruise tourist and 
local) to combine. I will look at 
the construction and function of 
one specific. 

PASSPORT
 CONTROL & 

SECURITY

CRUISE SHIP

SOUVENIR 
SHOPCAFE

WAITING ROOM

VIEWING 
TERRACE

SPORTS HALL

BOARDING/
DISEMBARKING

AREA

Arrivals

Departures

This section of the 
building focuses on 
the integration of these 
selected programmes.  
The modules adapt 
to create a cafe and 
shop for passengers 
departing. When there 
is no ship they are 
closed up and can be 
used as alternative 
spaces for local 
people. 

Sketch of individual 
module
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SECTION 1: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

1.0 STRUCTURAL STRATEGY

The ‘hill’ is created with a megastructure. The steel 
structure creates a ramp within which the buildings 
programme functions. The cantilevered facade of the 
building which aligns with the boat holds the moving 
modules and there are 6 key structural spines which 
reinforce the facade and hold up the roof. 
The main structure becomes a framework in which the 
key parts of the building can be plugged in to and allows a 
flexible use of a large space - also catering to the varying 
numbers of visitors to the building.

OVERVIEW OF MEGASTRUCTURE

The main megastructure houses the 
programme. This could be made of

 

reinforced corrugated steel beams

 

held together by different nodes to fit 
the structure

ROOF STRUCTURE

SUPPORTING 
TRUSS STRUC-
TURE

OVERVIEW OF MEGASTRUCTURE

OVERVIEW OF MEGASTRUCTURE

Cross bracing of facade structure
Looking at different joint types in the 
structure that builds up the facade.
As modules held within this are moving it

 

will need to be reinforced.

Cross bracing of facade structure
Looking at different joint types in the 
structure that builds up the facade.
As modules held within this are moving it

 

will need to be reinforced.

SHIP DOCKING WITH BUILDING

Considering the move-
ment of the ship docking 
with the building and the 
ways in which it can move 
in the water.
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SECTION 1: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

1.0 OVERVIEW OF MEGASTRUCTURE

The overall megastructure is fabricated with steel beams which are supported by 
cross bracing. As there are such large spans vertically and horizontally parts of 
the building are divided up into slices of supporting structure.

KEY

Primary steel beams

Secondary steel beams

Cross Bracing

Roof Bracing

50m 50m 50m 50m 50m

250m

15
m

14
0m

250m

40
.5

m

FACADE ELEVATION

ROOF PLAN



17

SECTION 1: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

1.0 STRUCTURAL PRECEDENTS

The programme caters for a 
ranging numbers of people 
using the building at different 
times. Therefore the spaces 
in the building want to be 
flexible and able to adapt to 
a large influx of visitors but 
also function when they are 
not there. 
The structural precedents 
look at how the modules in 
the building could move/
open up/transform to adapt 
the the constantly changing 
programme. 

Precedents for these kinds of structures include Sliding 
House by DRMM (left) and also structure typically used 
cruise terminals and airports such as retractable gangways 
and jet ways which can extend and rotate.
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SECTION 1: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

1.0 ACCESS

As the building is serving two users the accesibility of certian spaces is 
restricted. For example local people will not be allowed to access certain 
areas for security purposes.
There is also the consideration of the building adapting to arrivals and 
departures. The modules in the facade can adjust to open up or close certain 
routes so people are directed into specific spaces. This also allows for the 
integration of the two programmes where the waiting spaces for passengers 
are connected to seating for watching the sports hall. 

DEPARTURES ARRIVALS

PASSPORT 
CONTROL & 
SECURITY

PASSPORT 
CONTROL & 
SECURITY
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SECTION 1: BUILDING FORM, SYSTEMS, PLANNING & CONTEXT

1.0 ENVIRONMENTAL STRATEGY

Cruise ships have been accused of being as polluting 
as a million cars and when it comes to the environment, 
cruising has a bad reputation. The volume of wastes that 
they produce is comparably large, consisting of sewage, 
wastewater from sinks, showers, and galleys (graywater), 
hazardous wastes, solid waste, oily bilge water, ballast 
water, and air pollution. Therefore it is important to think 
about how the building will be able to deal with this and 
how treating this waste could somehow be beneficial 
withing the building. 

INTERNAL ENVIRONMENT AND VENTILA-
TION
INTERNAL ENVIRONMENT AND VENTILA-
TION

Diagram showing how parts of the 
building can open to allow internal 
ventilation and cooling.
Other elements to consider are the 
fumes created by the shipin dock. 
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The cruise ships will arrive at 
the site carry a large amount 
of waste accumulated on 
board. This waste could be 
taken into the building and 
treated for potential use 
within the building. Many of 
the types of waste can be 
turned into fuel or treated 
and made into clean water. 

95m3 Sewage 
= 1m3 

7 Tonnes 
Rubbish & solid 
waste

= 100 kg

541m3 Grey 
Water

= 2m3

26m3 Oily 
Bilge Water 

57l Toxic 
Chemicals

= 1l

RECYCLING CRUISE SHIP WASTE IN THE 

Dry Solid
Waste

Black Water 
(Sewage)

Hazardous
Waste Oily

 Waste

Grey 
Water 

Plastic, cans
etc.

Food waste

RECYCLING & 
COMPOSTING WATER TREATMENTINCINERATOR

Clean water

Energy and 
fuel

Ash

Enters 
Building

Re-used on ship

Having a large south facing roof means the 
surface of the sloped building will become very 
hot - especially in the hot Athenian climate. 
Having the building semi-open and enclosed will 
allow natural ventilation to cool the spaces inside 
and utilise the sea breeze from it’s location on 
the coast. 
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2.1 MODULE OVERVIEW

A

B

D

C

E

This exploded view shows one facade ‘pebble’ 
module which expands and contracts depending on 
the number of people passing through from a cruise 
ship arrival. Section 2 will focus on how timber can 
be used to provide a dual funcioning room with 
different capacities.  

KEY:

A- Cross braced steel structure holding module.
B- Wall fold out table windows 
C- Unfolding table
D- Central part of room which wil remain 
stationary.
E- Sliding outer shell.
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2.2 DUAL FUNCTION ROOM

This module in the facade has a dual programme. When a cruise ship 
is in dock the module acts as a waiting room and when there is no ship 
it can be used as a community club room. The module expands and 
contracts gaining more space and seating when there are passengers 
passing through and becomes smaller when a local group want to use 
it. 

EARLY ITERATION DEVELOPMENT

Focusing now on one module the overall 
shape has developed since the material 
of timber was chosen to become a more 
curved surface. This will also create a 
more interesting facade condition when 
many modules are hung together creating 
spaces to catch glimpses into the rest of 
the building. 

Depending on 
the programme 

the internal layout 
unfolds and 

reconfigures to 
create furniture 

that adapts to 
the different 

needs  of several 
passengers or a 

community group 
who may wish to 

use it for meetings, 
gatherings etc. 

When the module is expanded it gains floor 
space on either side

 CAPACITY
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TULIPWOOD

HARDWOOD VS SOFTWOOD

IMPROVED APPEARANCE AND DURABILITY

SOFTWOOD CLT FLOOR 
SECTION

HARDWOOD CLT FLOOR 
SECTION

5 Lam softwood slab

Finished concrete floor

Hardwood slab surface 
as finished floor

SUPERIOR MECHANICAL PROPERIES

SOFTWOOD CLT
Bending:                 24 N/mm2
Tension Parallel:   14 N/mm2
Rolling Shear:        0.8 N/mm2

HARDWOOD CLT
Bending:                 42 N/mm2
Tension Parallel:   25 N/mm2
Rolling Shear:        2.7 N/mm2

STRUCTURAL CAPACITY

5 LAM 3 LAM

SOFTWOOD CLT
5 LAM 10x10
Compressive Strength: 
24 N/mm2

HARDWOOD CLT
3 LAM 5x5

Compressive Strength: 
38 N/mm2

FLEXIBILITY OF MATERIAL

Using a layered and laminated product 
allows for more flexibilty in the use of the 
material.

Cutting down a tree will provide 
timber in certain dimensions and log 
sizes.

Layering these and gluing 
them together creates large 
spans of timber that can be 
maipulated in many 
different ways

SOFTWOOD

SPRUCE LARCH

FIR PINE

CYPRESS

2.3 MAIN MATERIAL INVESTIGATION: TIMBER AND LAMINATION

The individual modules in the building will be constrcuted using a selection of different forms of laminated 
timber. Lamination is the technique of manufacturing a material in multiple layers, so that the composite 
material achieves improved strength, stability, sound insulation, appearance and flexibility. This nature of 
this type of material also allows it to be manipulated in many different ways. This section of the DR report 
will look into testing the different ways these types of timber can be constructed and factored into the 
fabrication of a single module. 

The structure, internal finishing and furniture will be made with a selection of the following types of 
manufacture timber:

CROSS LAMINATED TIMBER (CLT) 
CLT is a wood panel product made from gluing layers of solid-sawn lumber together. Each layer of 
boards is oriented perpendicular to adjacent layers and glued on the wide faces of each board. By gluing 
layers of wood at perpendicular angles, the panel is able to achieve better structural rigidity in both 
directions. It is similar to plywood but with thicker laminations.

The boards come in a range of 
thicknesses from 3 laminations up to 
7+

The size of individual CLT 
sheets can range in size 
depending on requirements. 

There are many different types of 
softwood used to manufacture CLT. 
Cypress is one and a tree native to 
Greece. 

There have recently been developments in the use of 
sustainable hardwoods being used to manufacture CLT and 
this could also be an option to consider.

GLUE LAMINATED TIMBER 
(GLULAM)

Glulam is made by laminating a number 
of smaller pieces of lumber into a single 
large, strong, structural member. These 
structural members are used as vertical 
columns or horizontal beams, as well as 
curved, arched shapes.
Glulam is readily produced in curved 
shapes and is available in a range of 
species and appearance characteristics 
to meet varied end-use requirements.

Connections are usually made with bolts 
or plain steel dowels and steel plates and 
their high strength and stiffness enable 
them to span large distances without 
intermediate columns, allowing more 
design flexibility than with traditional 
timber construction.

Laminations are made 
with the wood grain 
running in the same 
direction.

An example of curved 
beams.

PLYWOOD

Plywood is manufactured from thin layers 
or of wood veneer that are glued together 
with adjacent layers rotated 90 degrees to 
one another. This is the same method as 
used to make CLT but just using a much 
thinner base material. 

Again this method of manufacture 
creates a stronger product that reduces 
expansion and shrinkage, providing 
improved dimensional stability; and 
it makes the strength of the panel 
consistent across all directions. Plywood 
can also be bent and rounded. 

An example of curved 
plywood.
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METHOD OF FABRICATION

2.4 CURVED MODULE STRUCTURE

The construction of the curved edges of the module will be made 
using a bespoke curved glulam frame. This is then clad in a timber 
panel finish and the inside wall build up is added. 

PRECEDENTS: 
TRADITIONAL BOAT BUILDING

Glulam beams with 
be used to create a 
bespoke curved frame 
that is then clad in 
timber panels that follow 
the form. JOINT DETAIL

Each beam of 
the frame will be 
connected using 
bespoke steel plated 
joints. These are 
pinned into the glulam 
beams allowing to 
create the overall 
curved surface.

Traditional 
wooden boat 
building uses a 
frame system clad 
in wooden panels 
to achieve the 
curved shape of 
the hull

Exterior Curved Timber Cladding with 
window openings

Curved glulam structure

Inner CLT/plywood 
walls
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7 LAM

METHOD OF FABRICATION

2.5 BENCH (OPTION1)

The internal build up of the module utilises the opportunities of 
laminated timber by carving out seating into the walls. This can 
achieved with a combination of layering plywood and carving CLT 
panels to create the bespoke curved forms for seating.  

PRECEDENTS: 

Cutting into a laminated surface reveals interesting paterns 
created by the many layers in the material. This king of 
technique is sometimes used in artworks and interior finishes. 

CNC ENGRAVING

CNC machines can 
control the depth and 
thickness of cuts in 
material. A panel of 
CLT can be engraved 
in an infinite number 
of patterns and depths 
(depending on its 
thickness).  

Insulation

Frame

The milled CLT panel is inserted 
inside onto of the stacked 
plywood seating

Depending on the number of laminations 
different depths of curvature can be 
made into the material. This curved 
effect can be acieved on both sides. 

Milled CLT Panel

Stacked plywood seat

CLT Floor panel

Slice of section showing an elevation of 
the bench
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METHOD OF FABRICATION

1A

1B

1C

1D

1E

1F

1G

1H

PRECEDENTS: 

Layered plywood wall build ups showing how 
lamination can create curved walls that also act as 
furniture

LAYERED PLY

This part of the 
module employs 
straight cut outs from 
sheets of CLR. The 
use of computer aided 
manufacturing means 
any number of unique 
shapes can be cut 
from a panel of the 
material. 

2.6 BENCH (OPTION 2)

Another method with which the curved surface could be 
achieved is by stacking bespoke cut ply pieces. The form is 
digitally created and then slices are taken at every interval 
equivalent to the thicknes of the ply. These are then stacked and 
added as the internal wall build up of the module. 

25mm Ply 

24
25

m
m

Insulation

Frame

CLT Floor panel

The materiality of this option will achieve 
a different effect and create interesting 

internal wall finishes.

Cutting sheets for the ply will be drawn up and 
arranged to make most efficient use of the sheet 

material.
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2.7 MOVING MECHANISMS

In order for the module to expand and contract there will be a 
moving mechanism embedded into the walls. This will be a rail 
based system that is powered by a small motor to move each 
half of the module. It will permit the module to expand and 
increase the floor area by a certain amount.

KEY:

A- Exterior CLT panel with cut out
B- Steel panels to be fixed inside panel to hold wheels
C- 4 wheel device
D- Steel track
E- Inner CLT panel

MOVING MECHANISM

DRAWER RUNNER

A B C D E

F

H

I

J

G

DETAIL OPTION 1

The main track runner is within the inner and 
outer wall on the side of the module. The 
track is connected to the inner CNC milled 
CLT planel which remains unmoving and the 
wheels are connected to the outer wall.

DETAIL OPTION 2

To maintain a smooth transition when the 
module moves there are additional guides 
enbedded into the curved edges of the 
structure. These smaller channels make 
sure the gap between the inner and outer 
panels remains consistent. 

KEY:

F- Inner curved timber 
panel
G- Steel track
H- Runner wheel
I- Outer steel track
J-Exterior curved timber 
wall

The fact that the 
modules moving 
mechanisms 
are located 
on the site are 
inspired by a 
typical concealed 
drawer runner 
- therefore the 
module can be 
viewed as a 
piece of bespoke 
furniture 

Section of a typical drawer 
runner detail.

Before and after of embeded 
track in use - the only thing 
visible from inside the module 
will be the cut out.
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2.8 MOVING MECHANISM DETAILS

Three details look at the different types of mechanism that could be 
used to help the module expand and contract and move within the 
steel structure. 

A

B

C

D

E

F

G

H

I

J

K

L

M

N

KEY
A- Steel structural beam
B- 7 LAM exterior CLT panel
C- Insulation
D- Mechanism 1 wheel
E- Steel structural beam supporting mechanism
F- Wheel support
G- Glulam structural beams
H- 5 LAM exterior CLT panel
I- Mecahnism 2 wheel
J- Track fixing into interior CLT panle
K- Interior 7 LAM CLT panel
L- Exterior timber curved panel
M- Milled CLT floor build up
N- Mechanism 3 guiding track

Section detail 1:20

This mechanism attaches the module to 
the steel frame.It allows the outer shell to 
move but locks when it needs to remain 
stationary.

This mechanism allows the outer wall to run along 
the inner wall.
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2.9 UNFOLDING & EXPANDING: UNFOLDING WALLS

To create more spaces for cruise passengers to sit when the 
module is in the waiting room mode fold out tables are designed 
into the exterior wall of the module and can be used when it is 
expanded.
 

METHOD OF FABRICATION
1 2

3 4

Sequence illustrating the unfolding of the 
tables into windows.

CNC CUT OUT

This part of the module 
emplys straight cut outs 
from sheets of CLR. 
The use of computer 
aided manufacturing 
means any number of 
unique shapes can be 
cut from a panel of the 
material. 
 

The newly revealed 
windows in the 

module will give 
passengers a view 
out to the ship and 

the sea. This render 
tests what that view 

may look like.
 

PRECEDENTS: 
DRMM Kingsdale school music room with unique shaped window cut outs 
and a CLT panel being installed into a private home project.

ALTERNATIVE ITERATIONS

Any number of table shapes can 
be designed and in turb create 
bespoke window shapes. 
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GROOVES FOR EXPANDING FURNITURE

METHOD OF FABRICATION

1

2

3

4

Grooves are engraved into the prefab CLT panels with CNC 
mapping out a guide for where the internal parts of the room can 
be unfolded. 

The extended table can now accomodate several more people 
waiting to board a cruise ship in the room. 

The table leg can slide through the groove and position the table 
at a 90 degree angle.

A smaller part of the table is concealed within the larger which 
can be pulled out with the leg again guided by the groove cut 
into the floor panel. 

2.10 UNFOLDING & EXPANDING: ENGRAVED FLOORS

As central parts of the model unfold and expand into extra furniture 
this coreographing of the internal layout can also be expressed 
through engraving the material. Grooves scored and cut into the floors 
can provide and track for the tables to unfold out into the space. 

CNC ENGRAVING

CNC machines can 
control the depth and 
thickness of cuts in 
material. A panel of 
CLT can be engraved 
in an infinite number 
of patterns and depths 
(depending on its 
thickness).  

PRECEDENTS: 

Engraving is sometimes used in the mass 
production of CLT used for constructing housing. 
Slots for electricity cables and plumbing are cut into 
prefabricated panels so these can be completed on 
site. 
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2.11 FURNITURE: CHAIRS

Chairs need to be available for when larger numbers of people 
are using the waiting room module. This page looks at how 
laminated timber can be used to help manufacture extra chairs 
and how they could possibly even utilise waste materials from 
the other elements fabricated in the module. 

SEATING CAPACITY

METHOD OF FABRICATION

CNC MOULDSPLYWOOD PRESS

A plywood press is a 
hydraulic machine that 
uses heat and force 
to bend plywood into 
different shapes.

A positive and negative 
mould are attached 
to two sides of the 
machine and then 
clamped together with 
a sheet of plywood 
inbetween. The 
pressure permanently 
bends the wood and 
gives it strength and 
stability. 
 

The moulds can be made 
from blocks of CLT. Excess 
pieces can be glued together 
into thicker blocks and then 
positive and negative moulds 
can be CNC cut. This again 
allows flexibility in the shapes of 
chairs that can be designed and 
created. 
 

OPTION 2: SMALL CHAIR
 

OPTION 1: HIGH STOOL
 

The number of people using the room 
varies from when cruise passengers 
are present or not. Influxes of large 
numbers of people means seating 
needs to be available to be brought 
out and taken away at various times.

This is another element of the module 
that can experiment with laminated 
timber to help the flexibility of the 
space. 
 600 mm

50
0 

m
m

500 mm

80
0 

m
m

ALTERNATIVE ITERATIONS
 

There is freedom 
to make any 
curved shapes 
keeping within 
the perameters of 
the block of CLT. 
Different iterations 
of chairs can be 
tested and produced 
in this way.
 

Blocks of CLT 
are stacked and 
glued to make 
the desired 
thickness.
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2.12 SPORTS HALL SEATING

As well as fabricating the modules in the facade there is an 
opportunity to use CLT in order to make the seating required for 
the sports hall in the main part of the building. This method looks 
at a quite convential way of using CLT whereby several peices 
are cut from straight boards and assembled together with pins.

KEY:

A- 3LAM CLT seat
B- 5LAM CLT walkway
C- Seat supports
D- Supporting panel
E- Engraved CLT Slotted holder
F- Assembled seating block 

1 2

A

3

B

C

D

E F

x4 x4 x4 x4

1A

1A

1A

1A

1A

1A

1A

2A

3A

4A

5A

6A

1B

2B

3B

4B

5B

6B

x4 x4

1A

1A

1A

1A

1A

1A

1A

2A

3A

4A

5A

6A

1B

2B

3B

4B

5B

6B

x4 x4

In order to make the most of the materials 
and minimise waste, cutting templates 

are planned out so several elements can 
be cut from one sheet. Each piece is 

positioned on a sheet depending on the 
require thickness of CLT planning to be 

used. 

Rows of seats in 
groups of 4 are 
pre-assembled. Each 
seat has two supports 
connecting it to a 
beam. Behind this 
is the CLT panel for 
walking on.

This method is 
repeated four times 
and then each 
component is slotted 
into a tiered holder 
creating one section 
of the seating.

Detail showing 
pin connection to 

beam

The measurements of the 
seating allows for people to 
walk along aisle behind as 
well as sit down.

CUTTING TEMPLATES

CLT Sheet 3 Lam CLT Sheet 5 Lam

CLT Sheet 3 Lam CLT Sheet 5 Lam

View of people seating in the sports hall while the 
cruise ship is in dock.

PRECEDENT: BLEACHERS

Bleachers, or stands, are raised, tiered 
rows of benches widely used in sports 
fields and other spectator events. 
Stairways provide access to the horizontal 
rows of seats, often with every other step 
gaining access to a row of benches.

Often bleachers can be moveable and 
contractable and are constrcuted from 
lightweight materials.
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FOUNDATIONS CONSRUCTION METHOD

LOAD 
STRUCTURE

Lower Density

LOAD 
STRUCTURE

PILE 

PILE 

Medium 

High Density

Crust

Loose Sand

Dense sand 
and gravel

1 2

3

1

2

3 4Steel frames is 
delivered to site in 
parts on delivery 
trucks. The size of 
each frame part is 
determined by the 
length of the 
truck

2.13 CONSTRUCTION SEQUENCE 1

Cruise ships will cease docking at the site for the 
duration of the construction.

Access to the site is restricted and cruise ships are diverted to a different docking station. For the 
duration of the construction cruises will still stop off in Piraeus but on a temporary site.

Pile foundations are dug and the ground is prepared 
for erecting the main megastructure.

VERTICAL PILES

Typical verticle 
piles can be either 
precast piles driven 
into the soil or a 
hole is drilled which 
is then poured 
with concrete and 
reinforced with 
steel. 

RAKING PILES

As the site is located 
next to the sea the 
ground build up will 
be different and the 
ground condition 
possibly less stable. 
Raking piles are 
stonger when 
reinforcing weaker 
soil and often used 
in the construction of 
piers and bridges.

To install a 
raking pile the 
piling machine 
plunges a hole 
into the ground 
at the required 
angle. This is 
then filled with 
steel rebaar for 
reinforcing.

The assembly of the 
megastructure begins. Cranes 
lift each individual piece of steel 
in to place on the site

A team of workers 
guide each piece into 
its locking joint. 

Once the main structure is up the steel for supporting the roof begins to 
be lowered into place. 
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5

6

7

8

9

10

2.14 CONSTRUCTION SEQUENCE 2

OFFSITE CONSTRUCTION
The modules are fabricated in a factory offsite where timber can be 
specialist manufactured. To begin with all required CLT panels are cut using 
an industrial scale CNC machine. 

Glulam beams 
are prepared for 
bending

Part of the structure that need to be curved are prepared by clamping the 
beams and gluing them round a guide. 

Interior wall build ups are made by glamping and gluing CNC cut pieces.  

The internal parts to the module are fitted into the frame. 

The exterior is clad and prepared for finishing. Layers of protective varnish are 
applied. 

11

BACK ON SITE...

Each individual module is transported and 
delivered to site.

The holding mechanism in the frame is 
prepared for the module to be attached. 

12

The module is lifted into it’s place in the structure by a crane. 



03
BUILDING PERFORMANCE
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SUSTAINABILITY IN THE CRUISE INDUSTRY

Standard 
Concrete Wall 
build up

CLT Panel Wall
 

CLT VS CONCRETE

Concrete
 

CLT
 

Annual 
Heating 
(Kwh)

 

Annual 
Cooling 
(Kwh)

 

1820.88 
(4.2 Kwh/m2)

11437.32
(26.4 

Kwh/m2)

2147.28
(5 Kwh/m2)

11890.61
(27.5 

Kwh/m2)

Air-dried sawn hardwood

Kiln-dried sawn hardwood

Air-dried sawn softwood

Particleboard

Plywood

Glue Laminated Timber

Laminated Veneer Timber

MDF

Glass

Steel

Galvanised Steel

Zinc

Acrylic Paint

PVC

Plastics

Copper

Aluminium

0 20 40 60 80 100 120 140 160 180

MJ/KG

3.0 ENERGY

Greece, among many other countries, has a long tradition of 
timber construction. However, nowdays due to the vast use of 
concrete, timber construction occupies only a very small portion 
in the construction industry, mostly used in houses.

Timber has many attributes that make it competitive against 
other common materials, like concrete or steel. 
It is natural and renewable and as it is a plant based product it 
stores carbon during tree growth. It is naturally regenerated and 
therefore balances any CO2 produced in its manufacture.

All this means timber has a very low embodied energy, much 
lower than concrete.

Process energy requirements for some commonly used building 
materials

The selection of 
materials used 
in the building 
are within the 
lower threshold of 
amount of energy 
emmitted during 
construction. 

The Port of Oslo has opened a new shore 
power facility enabling ferries and shipd to 
lower their emissions by connecting to power 
while at berth at the port and further promote 
development of green technology.

Part of Oslo’s ambition to become a zero 
emissions port, the facility uses  on land 
sustainably generated electrical power from the 
power station to meet the power requirement 
of the ferries, allowing them to shut down their 
diesel-powered auxiliary engines onboard.

This project, co-funded by the 
EU, is conducting studies on the 
installation of infrastructure for the 
electrical power supply of docked 
ships in three countries (Greece, 
Cyprus, Slovenia) and four ports 
along the South-East Marine 
Corridor (Koper, Killini, Piraeus, 
Limassol), drastically reducing noise 
and gaseous pollutants.

Timber generally 
cannot override 
concrete in terms of 
thermal performance 
but it can achieve an 
almost equal or slightly 
weaker level. However 
timber carries a number 
of significant other 
advantages against 
concrete, among which, 
low embodied energy 
stands as the most 
important. 

Since its introduction 
into the construction 
industry the majority 
of buildings in Greece 
have been made using 
concrete. However the 
thermal performance 
between concrete 
and timber is similar 
enough that the added 
sustainability benefits 
of timber make it a 
beneficial choice in 
construction in the 
Greek climatic context. 

Dry Solid 
Waste

Black Water 
(Sewage)

Hazardous 
Waste Oily

 Waste

Grey 
Water 

Plastic, cans 
etc.

Food waste

RECYCLING & 
COMPOSTING WATER TREATMENTINCINERATOR

Clean water

Energy and 
fuel

Ash

Enters 
Building

Re-used on ship

Certain types of 
waste collected 
on board the 
cruise ship are 
treated within 
the building and 
renewable energy 
is generated with 
solar panels on 
the south facing 
roof. Some of this 
recycled material 
can be re-used in 
the building and 
also sent back 
onto the ship.

OSLO SHIPPING PORT KYLLINI SHIPPING PORT

The cruise industry has been an environmental 
concern due to the pollution and vast amounts of 
energy they require to operate. In recent years 
considerate efforts have been made to make the 
cruise industry more environmentally friendly 
and there are ways in which the building could 
contribute to this effort too. 
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METHOD OF FABRICATION

TESTING REFLECTIVE FINISHES

1

2

3

3.1 REFLECTIVE FINISHES 

The exterior shell of the modules will be made slightly reflective in 
order to create an interesting visual relationship between the cruise 
ship and the facade of the building. This page looks at testing the 
reflectivness of the modules and how this would be achieved in 
reality with different types of wood finishes. 

To treat the outside shell of the 
module it is first sanded down with 
an industrial sander to smooth the 
overall surface.

Any specific points are worked into 
by hand to make sure it is more 
refined and ready for painting. The 
sanding of the wood means the 
varnish will take the material more 
efficiently.

Any specific points are worked into 
by hand to make sure it is more 
refined and ready for painting. The 
sanding of the wood means the 
varnish will take the material more 
efficiently.

PRECEDENTS: 

Two projects that have used 
varnished CLT include The Smile 
by Alison Brooks Architects (left) 
and Oldhams Maggie Centre by 
DRMM (below). 
The way natural light has reacted 
with the materials in these 
building examples has created 
interesting lighting qualities. 

By adjusting the levels of 
highlight and reflection 
glossiness in the render ma-
terial settings different levels 
of reflectivity can be tested. 
These two frames look at 
how a glossy wood finish 
could reflect the facade of 
the ship and the water.

TEST 1 
Highlight Glossiness: 1
Reflection Golssiness: 1

TEST 2
Highlight Glossiness: 0.9
Reflection Golssiness: 0.9.

TEST 3
Highlight Glossiness: 0.8
Reflection Golssiness: 0.8

SAMPLE FINISH TYPE NOTES

No finish

Wax

Acrylic Varnish

Oil based 
varnish

No levels of 
reflectivity

Dull, even 
sheen

Transparent with 
high sheen and 
refctivity, protects 
against water

Transparent with 
high sheen and 
refctivity, protects 
against water, 
darkens with age

The modules will also 
require a level of water 
resistance due to their 
proximity to the sea. The 
selected finish varnish 
should achieve the desired 
visual effect as well as 
helping to waterproof the 
structure. 

WATERPROOFING

This level of glossiness is probably too high giving more 
of a glass-like level of reflectiveness. Closest to the Acrylic 
varnish effect.

A duller sheen but still with some definition in the reflection. 
Closest to a wax finish.

Very low levels of reflectivity picking up very little light in the 
surface. 
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3.2 LIGHTING: LOOKING IN FROM THE SHIP

The visual relationship between the modules in the facade and 
the passengers on the cruise ship is explored looking at how the 
shape of the modules could be manipulated to allow more light 
to permeate and open up views. Here one view from a particular 
deck is explored and the possibilities of how this could allow 
passengers to see into the sports hall is modeled. 

With a less rounded module shape the view will mostly be blocked 
and little light can escape and be reflected on the glossy surface. If the 

edges are filleted to a more extreme angle the view opens up and allows 
light to reflect of the finished wood surface and steel frame into the 

cruise ship. 

INCREASING CURVED EDGE 
FABRICATION:

The frame for each bespoke module can be 
adapted in order to frame a view from the cruise 
ship. Creating rounder curves will affect the 
frame build up and the the varnished cladding is 
added on top of this.

Testing a view from the highlighted 
deck on the cruise ship into the 

building facade.
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3.3 LIGHTING: LOOKING OUT TO THE SHIP

The facade will also control what can be seen from within the 
building. The shape of the modules will frame the view of the cruise 
ship when it is docked with the building and this in turn will affect the 
interior lighting conditions. 

DAY & NIGHT

The most drastic times of lighting 
will be when a cruise ship is 

docked into the building at night. 
The large ships will remain 

full lit and the reflection on the 
modules will create different 

interior effects. 
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3.4 MANIPULATING THE VIEWS

Different methods of fabricating timber could test the facade 
condition and lighting effects created by the reflective modules. 
Looking at two methods explored earlier in the report I tested 
how these might look to people on the cruise ship. 

7 LAM

METHOD OF FABRICATION

METHOD OF FABRICATION

This test used a reflection and highlight glossiness 
of 1.0 which is too high and created a water light 
effect which would probably not realistically be 
achieved with timber.  This frame below tests pulling back one module 

shape opening up the view further. 

Exterior cladding 
panels could 
be experiment 
with CNC milling 
creating more 
of an undulating 
exterior texture. 

Testing the 
limits of curving 
glulam beams 
can transform the 
entire shape of 
the module and 
produce even 
more dramatic 
shapes. 

ALTERNATIVE RAIL SYSTEM? 

In order to 
achieve 
more drastic 
alterations in the 
module shape 
a different rail 
system that 
works above 
or below the 
structure may 
need to be 
considered.  
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BIPV (BUILDING INTEGRATED PHOTOVOLTAICS)

PRECEDENT: 
MONT CENIS ACADEMY

The Mont Cenis 
Academy in France 
is a large shed 
structure containing 
seperate buildings 
inside. The roof is 
made completley 
from BIPVs and 
helps to generate 
elecricity and 
control temperature 
inside the building.  

TESTING OPACITY

BIPV’s come in different 
grades of opacity and 
thereby absorbing 
different amounts of 
UV energy. This can 
create different effects of 
dappled light inside the 
building.

Rendering is used 
here to test the internal 
lighting condition with 
two different levels of 
opacity on the BIPV 
material. Left is at 80% 
opacity and below is 
40%. 

TESTING COLOURS

BIPV’s can be tinted 
with different colours so 
rendering was used to 
test the lighting effects 
that could be produced 
internally with various 
tints. 

3.5 ROOF

The roof spanning the megastructure will have a key part 
in creating the internal environment and can also be used 
to generate energy for use in the building. The large south 
facing roof is an ideal location for solar panels so tests have 
been made to see how these could be used to affect the 
internal building experience

Walkway with BIPV’s

CALCULATING POTENTIAL ENERGY 
PRODUCTION

Each cell could produce: Kwh/m2 = 6.26
Roof surface area = 30,930 m2
30,930 x 6.26 = 193, 621 Kwh
1 tyical Greek houselhold uses 5063 Kwh per
day = enough to power 38 Greek households per 
day.

BIPV’s are 
photovoltaic materials 
that are used to 
replace conventional 
building materials in 
parts of the building 
envelope such as 
the roof, skylights, or 
facades.

Encapsulated solar cells

Enclosing glass panels
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3.6 VENTILATION AND WATER

The buildings location next to the open sea will be utilised in 
the natural cooling of the structure. Each module in the facade 
is naturally ventilated as a singular room and the building as 
a whole too as the shapes of the modules mean the facade 
becomes semi-open to the elements. 

SOLAR GAIN

The modules are located in the north facing facade so 
will not recieve the maximum glare from the sun but 
can still heat up due to the hot mediterranean climate in 
Athens. Timber does not have the same thermal mass as 
materials such as concrete but can still help in creating 
a comfortable internal environment. During the day, the 
timber elements warm up in the sun; this heat is then 
slowly released in the evening/night as the building cools 
down. This then helps keep the building cool during the 
day.

CROSS VENTILATION

As there will be sporadic large gatherings of people in 
the modules cooling strategies are important, particularly 
during the summer, where the temperatures in Athens 
can reach over 30C. Due to the high ceiling height hot air 
can get trapped and create and unpleasant environment 
in which to be waiting. As it is located directly next to 
sea there will be a stronger sea breeze that can be 
enhanced for natural ventilation. Opening in the top half 
of the module will allow the heat to escape; with cool air 
coming in from the lower level openings. These openings 
will be located in both parts of the moving module so that 
the ventilation effect can be achieved when it is either 
expanded or contracted. 

A. 45 degree 
curved 
projected edge

B. 45 degree 
projected edge

D. Vertical 
curved edge

E. Vertical edge
C. Inset groove

There are various drip 
edge details that could 
be incorporated into 
the module design. 
Something similar to 
option C would probably 
be best as a groove 
could be cut into the 
external timber cladding 
and provide a more 
concealed and neat 
solution

DRIP EDGE DETAILS

WATER SPRAY AND 
RUN OFF 

The facade of the building 
overhangs towards the 

sea and so it is likely 
that they will come in to 

contact with a fair amount 
of water such as spray 
from the sea and rain, 

although it does not rain 
that frequently in Athens. 

The curved shape of 
the module means it 
is in danger of water 

running down in drips and 
collecting on its underside. 

To deal with this drip 
edges can be carved into 
the outer shell to prevent 

water collection making 
the structure damp.  JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
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Ventilation scenario when mosule is expanded - hot 
air escapes through central exposed section. 

Cool sea breeze 
enters through 
outward facing 
facade

Hot air escapes through 
top of module

The prevailing winds are North in Piraeus 
which is ideal for cross ventilation as the 
facade facing North.
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3.7 ACOUSTICS

The acoustics strategy in the facade modules will 
respond to the exterior noises that can be produced by 
cruise ships. The main source of noise will probably come 
from the large engines of the ship. 

Wave 
Disturbance

Wave 
Disturbance

Time

Time

Louder Sounds

Soft Sounds

SOUND ABSORPTION

Sound absorption or sound insulation is one key aspect 
that helps to create pleasant room acoustics. The way in 
which these components are designed play a key role in 
absorption because they are non mobile and constant.

INFRASOUND ULTRASOUNDSOUND

SOUND

HEARING RANGE

BUILDING ACOUSTICS
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SOUND LEVELS

Comfortable sound levels are defined in the diagrams above. 
The acoustics levels in the module should fit in with the 
range defined for room acoustics. 

Structural Glulam beams 

Acoustic Insulation 
foam 75mm 

Exterior Timber 
cladding

Internal curved timber section 
of module with inset runner 
track

ACOUSTIC 
INSULATION

Acoustic foam is an 
open celled foam used 

for acoustic treatment. It 
reduced airborne sound 

waves by increasing 
air resistance, in turn 

reducing the amplitude of 
the waves. The energy is 

dissipated as heat.
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4.0 PLANNING AND DEVELOPMENT OF PIRAEUS

GREEK PORT PLANNING AND DEVELPMENT COMMITTEE

The Greek port system primarily consists of 12 major state-owned ports, including the 
country’s two main key ports, Piraeus and Thessaloniki, and 10 ports of national interest 
(Alexandroupoli, Elefsina, Heraklion, Igoumenitsa, Kavala, Kerkyra, Lavrio, Patra, Rafina 
and Volos). The main state-owned ports are managed and operated by corporatized port 
authorities that have been awarded long-term concessions by the Greek State. This means 
that the Greek state maintains the ownership of the ports and maintains professional 
management structures.

The Piraeus Port Authority (PPA)  have entered into an agreement with the Greek State 
in which they are granted the exclusive right to use and exploit the land, the buildings and 
the infrastructure of the land port area of the Piraeus, as well as the right to enter into other 
agreements with third parties. 

The Ministry of Shipping and Island Policy is responsible for the structure of the National 
Port Policy and the General Secretariat of Ports, Port Policy and Maritime Investments 
of the Ministry of Shipping and Island Policy is in charge for the development and 
implementation of an integrated policy and strategy for the organization, development and 
exploitation of the country’s ports. COSCO’S PURCHASE OF PIRAEUS PORT

As part of the Chinese government’s Belt and Road Initiative they have 
purchased the cruise and container port in Piraeus . This makes them the 
acting manager of the Piraeus Port Authority (PPA) and any developments 

planned for the port will come from them via the PPA.  

CRUISE SHIPPING AND URBAN
DEVELOPMENT: THE CASE OF PIRAEUS

This study assesses the impacts of cruise shipping 
on urban development in Piraeus, Greece. It reviews 
current economic and environmental policies relating 
to cruise activities and provides recommendations on 
how Piraeus could better seize opportunities for local 
development from cruise shipping.

The significant investment that will be recieved from 
COSCO means that ideas of how to encourage 
visitors to stay in Piraeus can be realised and 
transform the whole municipality as well as the port 
area. 

APPLY FOR PLANNING AND DEVELOPMENT

A permit must be grated by the authorities for the development of port infrastructure and 
superstructure, which consists of either:
1) main harbor works, namely works that take place within the sea and land area and 
exclusively for the provision of port services, such as extension/improvement/protection 
works, silting, machine installation and any superstructure that directly serves port 
functions 

 2) Ancillary harbor works for the provision of services to the port users, that are 
connected to port functions, such as parking areas, recreation and restaurant areas, 
hotels, passenger stations, passenger transfer facilities, offices and shops.

The Minister of Shipping and Island Policy has authority to supervise all aspects of 
the management, development and operation of the corporatized Port Authorities and 
is supervised by the Ports Regulatory Authority (PRA). The PRA is an Independent 
Administrative Authority, which is in general aiming to supervise and ensure the 
legality of the relations between public and private sector entities of the national port 
system, emphasizing in particular to the compliance of the contractual order and the 
implementation of the legislation

FOR THE COMMENCEMENT OF PORT DEVELOPMENT 
WORKS THE FOLLOWING ARE REQUIRED:

Decision by the Board of Directors of the Port Operator

Compatibility check of the technical studies with the 
approved Master Plan of ESAL (Committee of Port 
Planning and Development)

Approval of environmental conditions pursuant to the 
provisions of Law

Decision of the Minister of Shipping and Island Policy, 
which also constitutes the relevant permit for the 
execution of the works. This decision shall be issued 
within fifteen (15) working days from the submission

1

2

3

4

PIRAEUS MASTERPLAN

The Piraeus Port Authority (PPA) presented a 
“Master Plan of the Port of Piraeus” last year in 
2018. The master plan aims to boost Piraeus’ 
reputation as a tourism destination with the 
construction of four new hotels within the port’s 
premises and a new cruise terminal that will be 
able to handle up to six cruise ships that will 
bring some 600,000 home port passengers. 
Plans also include a new small shopping center 
next to the new cruise terminal.
The plan also defines construction restrictions, 
land use, traffic arrangements and other details 
for the operation and safety of the port.
The upgrade works are budgeted at around 500 
million euros.

“The ultimate goal is for the Piraeus Port to be 
set as a worldwide transportation hub emerging 
in this way the development of Greek economy 
in general,” PPA said.

One of the competition entries for part of the 
masterplan
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4.1 COLLABORATIVE DESIGN PROCESS

As the spaces in the facade have a dual programme members of 
the community groups who will use them can be included in the 
design process. In this scenario the individual requirements of each 
organisation can be met in the bespoke design of each module. 

PRECEDENT: U-BUILD

U-Build is a system of flat pack building blocks 
designed with an interactive method. Using 
easy to follow instructions and a large range 
of sizes, users can build an infinite number 
of buildings, walls, storage or even furniture 
by selecting their desired options in a digital 
interface.

The Architect works with community group members explaining the 
limitations in terms of the available materials and perameters within 
which the design can work and discuss how this can fit their needs. 

The perameters of the space available in the main 
structure are set out. The group gather together and 
decide what they would like from their space and 
digital tools allow them to preview different design 
iterations. 

The group are 
involved in 

overseeing the 
fabrication of 
their module. 

Visits are made 
to the fabrication 

workshop and 
1:1 mock ups are 

tested.

Once the designs 
are worked 

through together, 
scale mock ups 
are made to be 

discussed further.

These perameter 
(such as the 

height, width and 
length) allowed 

by the structural 
frame are used 
to generate the 

required design. 
Add ons such as 
furniture crate an 

estimated valuation 
for the cost of the 

module. 
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4.2 CONTRACT CHOICE 

Athens has a hot-summer Mediterranean climate. The 
dominant feature of Athens’ climate is alternation be-
tween prolonged hot and dry summers and mild winters 
with moderate rainfall. The capital of Greece is some-
times considered the hottest and driest city in Europe. 
Rainfall occurs largely between the months of October 
and April. July and August are the driest months, when 
thunderstorms occur sparsely once or twice a month.

As the site is located on the edge of the coast it is impor-
tant to consider how wind can impact/be used within the 
building - potentially as a cooling mechanism. 

A. TRADITIONAL CONTRACT

CLIENT

ARCHITECT

QUANTITY 
SURVEYOR

CONTRACTOR

CONSULTANTS

SUPPLIER

SUB-CONTRACTOR

STRUCTURE

ENVIRONMENTAL

PROS & CONS
- Slower method of work as client first 
appoints consultants to design the 
project in detail, and then prepare tender 
documentation. Contractors are approached 
after this to submit additional tenders - risk 
they may innaccurately price work to win 
contracts
- Straightforward process. Can become more 
complicated if Port Authority requires specific
subcontractors.
- Suitable for both experienced and 
inexperienced clients and the contractor is 
not responsible for the main design. 

CONCLUSION

B. DESIGN AND BUILD CONTRACT PROS & CONS
-Faster method of work as the main 
contractor is appointed from the beginning 
for design and construction work. 
Contractors can tend to focus more on
cost and efficiency than design quality. 
-The responsibility lies with the contractor 
unless the client wishes to have greater 
influence over the design in which case, a 
concept design and outline specification can 
be prepared by a consultants selected by the 
client.

CONCLUSION 
This type of contract is usually not suitable 
for complex or bespoke jobs as the lack 
of design team may result in reduction 
in quality. As the timber modules are all 
individual and bespoke designs this contract 
might not be appropriate

C. CONSTRUCTION MANAGEMENT CONTRACT PROS & CONS

- Client maintains control over design and 
construction stages which are an
integrated process.
- Generally better communication
between design team, contractors and client, 
resulting in better developed building.

CONCLUSION
The involvement of the client requires the 
client to have experience in projects of this 
type already but can be suitable for projects 
that are of a certain size or complexity. 

CLIENT

ARCHITECT

QUANTITY 
SURVEYOR

CONTRACTOR

CONSULTANTS

SUPPLIER

SUB-CONTRACTOR

STRUCTURE

ENVIRONMENTAL

CONSTRUCTION
MANAGER

CLIENT

ARCHITECT

QUANTITY 
SURVEYOR

CONTRACTOR

CONSULTANTS

SUPPLIER

SUB-CONTRACTOR

STRUCTURE

ENVIRONMENTAL

CHOOSING A CONTRACT

The critical difference between a Design & Build contract 
and the Traditional contract is the appointment of design 
responsibility.
In a traditional contract the contractor is rewuired to ex-
ecute the design but design decisions are completely up 
to the appointed design team. This means liability of the 
design lies with the design team, whilst the contractor is 
only liable for the workmanship in delivery of the project.
In comparison the Design & Build relinquishes a degree 
of control from the client, facilitating the contractor to 
make design decisions, making them legally responsible 
for design and workmanship. The decision to choose 
which contract should be made considering how 
important the design and execution of the project is. 
As the Piraeus Cruise Terminal has a dual building 
programme and modules which are designed for two 
functions an adapted version of the traditional contract 
could be implemented. This would allow a collaborative 
design process that mean there is almost a dual client 
process with the Port Autority collaborating with locals 
from the area of Piraeus. 

CLIENT

COMMUNITY 
GROUPS

ARCHITECT

QUANTITY 
SURVEYOR

CONSULTANTS

STRUCTURE

ENVIRONMENTAL

ACOUSTICS

LIGHT

CONTRACTOR

SUPPLIER

SUB-CONTRACTOR

SPECIALIST 
CONSULTANTS

INFRASTRUCTURE
CONSULTANT

SPECIALIST 
ENGINEER

SPECIALIST 
TIMBER FABRICATOR

MODIFIED CONTRACT FOR THE PIRAEUS CRUISE TERMINAL

Cosco as the 
now manager of 
the Piraeus Port 
Authority

The people living in the 
municipality of Piraeus 
and community groups 
who will use the building 
have an input on the 
design process and are 
seen as partial clients.

Managers in the cruise 
industry are also 
consulted on their design 
aspirations for the project.

The Architect takes on the role of 
design and co-ordination between 
all parties as well as constant 
communication with the client

The Greek 
Ministry of 
shipping and 
island policy 
works closely 
with the client.

Specialist consultants
along with the architect 
form a team in
designing and building the 
main structure as well as 
individual bespoke timber 
modules. 

Specialist 
consultants
may liase 
with other 
consultants as 
certain
elements may 
coincide

Typical building consultants will work along side the 
architect in creating a habitable space that
meets regulation.
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4.3 PLAN OF WORKS

The RIBA Plan of Work 2013 organises the process of 
briefing, designing, constructing, maintaining, operating 
and using building projects into a number of key stages. 
It details the tasks and outputs required at each stage, 
which may vary or overlap to suit specific project 
requirements.

0. STRATEGIC DEFINITION

This is the first stage in which the project is 
strategically appraised and defined before a detailed 
brief is created. It is used to ensure that the client’s 
Business Case and the Strategic Brief have been 
properly considered before real work begins. Main 
considerations in the stage should include:

1. PREPARATION AND BRIEF

The furthur preparation of the Initial Project Brief is the 
most important task to be undertaken in this section to 
ensure that stage 2 concept design is as productive as 
possible. Things to be completed at this stage inlcude:

2. CONCEPT DESIGN

During Stage 2, the initial Concept Design is produced 
in line with the requirements set out in the Initial Project 
Brief from earlier stages. In this stage the most relevant 
consultants, such as structural engineers, who are 
key to the project strategy are a main influence in the 
concept design. Other parts of the stage include: 

1. Pre application discussions with both cruise industry to benefit from project 
and local community to establish the Strategic Brief.
2. Specialist planning advisors for shipping and port development are brought 
to site. Assessment of planning laws implemented by the Ministry of shipping 
and perimeter plans are drawn up.
3. Site investigation and feasibility study is carried out with help from 
infrastructure specialists
4. Identify potential funding sources and budget with development from 
COSCO and cruise industry 
5. Review the sustainability potential and aspirations for the project.
6. Review any relevant previous projects and other examples of port 
developments. 

1. Establishing the project’s spatial requirements and how many people will be 
using the building a various times according to the cruise timetable. From this 
also establish the desired project outcomes.
2. Review the site and context by collection relevant information, including 
building surveys and how the port currently operates.
3. Finalise the budget.
4. Perform a risk assesment to identify and major risks to the project (for 
example the risk of planning rejection by the Ministry of Shipping planning 
department)
5. Assemble the project team and all relevant consultants.

1. Consider construction strategy of both main mega structure and offsite 
module fabrication. Investigations into CNC and timber manufacture in Greece 
are investigated.
2. Review and update project execution plan according to this and finalise any 
alteration to the Project Brief  
3. Develop a health and saftey strategy for how building will be assembled on 
site.
2.Prepare Sustainability Strategy, Maintenance and Operational Strategy and 
review Handover Strategy and Risk Assessments.
4.Undertake third party consultations as required and any Research and 
Development aspects.

4. TECHNICAL DESIGN 

In this stage, the architectural, services and structural 
engineering designs are further refined to provide 
technical definition of the project. 
The various specialist subcontractors have produced
their information to be approved by the project lead as 
part of the schedule of services. 

5. CONSTRUCTION

During this stage, the building is constructed on site 
in accordance with the Construction Programme. 
Construction includes the erection of moving timber 
module that have been fabricated off site.

3. DEVELOPED DESIGN 

During this stage, the Concept Design is further 
developed and progressed until the spatial coordination 
exercises have been completed. This process may 
require a number of iterations of the design and different 
tools may be used, including design workshops.

1. Project Strategies that were prepared during Stage 2 should be developed 
further and in sufficient detail to allow them to be signed off and included in the 
cost analysis of the project. Details and drawing of the pre fabricated modules 
are signed off and made ready to be outsorced to offsite manufacturers. 
2. Planning application is submitted to the Ministry of Shipping and Island 
Policy planning department of the Greek Government. 
3. Change Control Procedures should be implemented to ensure that any 
changes to the Concept Design are properly considered and signed off.

1.Structural design and construction sequence is planned and completed. 
2. Specialist subtractors work specific to the project has been completed and 
finalised in drawing packages. Testing of timber modules and maufacture has 
been finalised and construction of modules is ready to begin. 

1.The main mega structure frame is assembled on site whilst individual 
modules are prepared seperatley. The number of vehicles delivering all pre 
fabricated elements to site is planned and executed. 
2. Health and safety consultants make site inspections and monitor main frame 
progress and installation of modules.
3. Architects make regular site inspections and monitor progress. 

6. HANDOVER AND CLOSE OUT

The project team oversees the successful handover 
of the building in line with the Project Programme and 
concludes the Building Contract.
The building can begin receiving cruise ship passengers 
and start functions catering for the local community. 
Feedback workshops are organised to asses the 
response from the locals of Piraeus and determine 
wether the dual programme system is working efficiently.   

7. IN USE

A Post-occupancy Evaluation and review of Project 
Performance is undertaken. Wether the function of the 
building has been successful is assesed and data on 
elements such as the carbon footprint and sustainabilty 
of the project is collected over time. These findings can 
then be used in any similar port development projects in 
the future. 
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4.4 HEALTH AND SAFETY IN CONSTRUCTION

LIFTING STEEL PARTS

PROXIMITY TO WATER

PILE BORING

WORKING AT HEIGHT

HAZARDOUS MATERIALS

WATER & ELECRICITY

RISK RISK POSSIBILITY RESPONSIBILITY

-Provision high visibility jackets to 
construction staff.
-Edge barriers to be in place in 
order to prevent accidental trips 
into the water.
-Supervision should be given to 
staff not familiar to working by the 
water edge. 

-Construction manager to en-
sure edge barriers are around 
site.
-Construction manager to 
ensure all staff undertaking 
these works have the correct 
training or
supervision is in place for less 
experienced staff. 

-During construction of main 
structure, all works done at height 
can mean there  is the potential 
for construction workers to fall.

-Construction manager must 
ensure site compliance with 
work at heights regulations.
- Safe working platorms are 
constructed with gaurd
rails to prevent falls. Hard 
hats and harnesses are used 
for protection from falls.

- Accidents caused by moving 
cranes
- Back problems from heavy lifing
- Parts of the structure could fall 
on occupants/staff if not lifted 
correctly.

- The co-ordinaton of site work 
means that limited pieces are 
lifted at a time, in one area.
- Training is given for any 
crane operator and those 
working in proximity to it.
- Any parts above 25 kg are 
marked with ‘heavy’ and 
can only be manouvered by 
machinery

- Bank collapse
- Ground Saturation due to sites 
proximity to water 
-Unstable machinery

- Quallified Pile experts
and specialist contractors to 
install works
- Consultation with Health
& Safety officer
- Safety Harnesses and
correct work atire.
manouvred by 2 people or 
machinery.

-Making of timber modules 
creates significant amounts of 
dust while cutting and sanding 
which can be harmful if breathed 
in.

-Construction manager must 
ensure a local air ventilator is 
working at any time to remove 
these hazards.
-Protective dust masks must 
be worn by staff.

-Risk of eletrocution while using 
electrical powered devices in 
construction.

- All machinery to be earthed 
to ground when in use.
- No machinery use less than 
2m from the waters edge or 
if wet
- Heavy elecrtcal insulatng 
gloves to be worn when 
handling large electrical 
appliances/ machinery

CDM regulations are intended to ensure that health and safety risks are properly 
considered and the correct precautions are put forth to ensure all personals safety 
during a project’s development.
A CDM regulator will be a member of the design team.
All projects must have:
A) Workers with the right skills, knowledge, training and experience. This requires 
staff to have done the tests and have a CDM certified card in order to be able to 
access and carry out works on site.
B) Contractors providing appropriate supervision, instruction and information.
C) A fully written construction phase plan to ensure correct planning and approach 
to work. The building will require extensive safety checks testing during construction 
and these must be co-ordinated by the contractor with the help of material 
specialists.

REGULATING THE ENVIRONMENTAL 
POLLUTION OF PORTS

In general, pollution prevention, environmental 
noise, contingency plans for dealing with pollution 
incidents by oil as well as the management of 
waste oils, hazardous waste and other dangerous 
substances are regulated by several international, 
EU and national laws and regulations. Greece 
has implemented the laws and require all visiting 
vessles to adhere to their regulations.
In the last decades Greek scientists have 
established monitoring projects for the most 
important marine gulfs in Greece including Piraeus 
to keep track of the quality of seawater. 

BUILDING MAINTENANCE

Regular checks should be made to confirm 
the building remains structurally sound and 
operational. The timber modules will require regular 
maintenance and inspection. Things to look for will 
include:
- Check for exposure to moisture and unwater water 
collecting.
-Check for localized deterioration of wood
components.
-Perform random spot probes for decay.

Ideally the exterior 
coating and varnish 
of the timber modules 
will be re-applied 
every 2-3 years. 




