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METAL SPACE FRAME CONSTRUCTIONS PRESENTATION

Our construction company is active for the past 20 years in the field of design
and constructions and is specialized in the construction and standardization of big
scale residence Projects with the innovative system of metal space frames.
Constructions of this type are the Burj Khalifa (the tallest building in the world), the
Eiffel tower, the great dam of Europe in Maeslankering village of Netherlands,
cranes, sports stadium covers, Beijing's stadium, etc. The metal space frame in
general is recommended in cases which desire big opening, big strength and light
weight construction, and seismic resistance.

This system is a company innovation, it is granted upon request to Aristotelian
University of Thessaloniki, on the scope of teaching it to post-graduate engineers.

Constructions and the above described construction technique have been
presented to the Innsbruck, Austria International Forum (3-5 February 2011) and on
the Mational Forum (29/9-1/10 2011) in Volos city via the Aristotelian University of
Thessaloniki, receiving the best reviews-comments from esteemed scientists (Dr.
Ermopoulos, Dr. Mistakidis, Dr. Karamanos, Dr. Mpaniotopoulos, Dr. Efthimiou, Dr.
Zygomalas, Dr. Braganca, Dr. Blok, Dr. Gervacio, Dr. Velikovic, Dr. Borg, and
others). The cooperation with the Aristotelian University of Thessaloniki is undergoing
and more presentations will follow in the near future.

A research is under discussion from the Aristotelian University of Thessaloniki,
something which will be arranged and initiated as soon as possible.

The company also has contracts with Chinese companies. Essentially we
have offered the technological know-how and project construction guidance. As we
all know China is a seismic active country.
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Photo 1 from WVolos National Forum

The basic material used is structural steel and specifically rectangular hollow
sections, which form a space frame. The joints are done with welding (outer stitched).
The filling between the steel elements is done with expanded polystyrene thermal
insulating material, thus ensuring the highest rate of sound proofing and thermal
insulation. A galvanized grid is placed on both sides of the wall which increases the
link between the wall and the coating, helping in the better cooperation of the
materials.

It is noted that, certified materials of the best quality are used in the
construction, that combined with the presence of experienced engineers and skilled

craftsmen, create the desired outcome.
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The buildings are generally studied:

a) Seismically for earthquakes up to 9.5 Richter. In a usual tremor there is no
formation of any cracks and the displacement does not exceed 1-2mm per scale.
Because of the over-static which is explained below, the collapse is impossible.
SECURITY

b) Energy consumption. The energy efficiency, based on which they are rated at
A+(the best) according to the latest European Energy Efficiency directives,
providing 20°C stable temperature in the inside of the building in any weather
condition, providing the lowest energy consumption in heating, cooling and
electricity. ECONOMY, PERFORMANCE, HEALTH

c) Our houses, in combination with the Photovoltaic-Thermal Hybrid (PV-T) panels
of our sister company PVTES can be constituted completely autonomous in
electricity usage, in room heating, in domestic hot water usage, air-conditioning

demands utilizing thermal energy and not the electrical output of the PV-T hybrid
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panels, even in fresh water production wherever this is necessary (i.e. deserts
and areas without water supplies). COMPLETE ENERGY AUTONOMY

d) Speed. The completion time of the building precedes the other constructions. The
building can be completed even in 8 hours given the standardization and the
required equipment. SPEED

e) Standardization. There is the ability to setup construction sites and construction
workplaces in any place, providing many work positions to the local communities.
The frames are prefabricated and are only transferred to the construction site for
assembly. The installation — assembly is done with the assistance of a crane.
ABILITY TO HANDLE LARGE SCALE PROJECTS

Photo 2 Residence standardization
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COMPANY RESOURCES
STAFF
Depending on each project size, the company uses the appropriate number of staff.
Our company has already the following staff standing by:
2 specialized civil engineers, 4 mechanical engineers, 3 designers in R&D
department, 8 production managers, 20 supervisors, 1 QC manager, 6 QC
supervisors, 80 QC staff, 1 material supply manager, 5 material supply supervisors, 6
warehouse officers, 12 warehouse assistants, 20 office clerks, 5 translators, 6
accountants and assistants, 12 cooks, 60 cook assistants, 1050 plasterers, 300
welders for the wall manufacturing line, 100 workers for the expanded polystyrene
factory, 30 workers for the concrete factory, 50 workers for the window factory, 790
truck and cement truck drivers, 80 welders for wall welding, 100 concrete workers,
150 crane and landscaping equipment operators, 50 electricians, 50 plumbers, 80

workers for aluminum frames and door placement, 60 painters, 60 tilers.

The staff is reshaped according to work load. The above resources give us a
construction ability of 60,000 to 65,000 houses per year.

EQUIPMENT-MACHINERY
For a sample project of 60,000 to 65,000 houses, besides the factory equipment, the

following would be also used:
2 ships 15.000Tons each, 150 Heavy trucks, 130 Cement trucks, 300 plaster

presses, 100 concrete presses, 50 landscaping machines, 100 crane trucks

METAL SPACE FRAME ADVANTAGES

ECONOMY

o Fast construction. The elements of the prefabricated building are
manufactured in special, roofed area and then are transferred to the
construction area for placement and welding. The construction is completed in

8 hours.

o The thermal insulation placed in buildings is expanded polystyrene. The
thermal insulation is placed in all the shell of the building, besides the external

walls it is also placed in the internal walls, and in the roof. This way we
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maintain a stable temperature in the building. Specifically it is maintained cool
in periods of high temperature and warm in periods of low temperature. This
offers lower building heating and cooling cost to the user.

o Steel sections are required for the construction, resulting in sturdier
construction and reduced construction time.

o Because the walls have a thickness of 10cm and not 25cm as in conventional
structures from concrete and brick walls, in the construction of a 100m?
residence, there is an additional effective surface of 6m?. If we construct a
house of 100m* with conventional techniques we have effective surface of
90m?, while with a metal space frame construction we have effective surface of
96m?. So the construction cost is split in more usable square meters, thereby
reducing the cost per square meter.

o Reduced social insurance cost.

STATIC — SECURITY

o Allows the housing of buildings with big openings (without intermediate
columns) with the construction of beams of low high, which is often impractical
in reinforced concrete constructions.

o The structural elements of metal structures are produced in industrial units
fully meet the required specifications. In all other structures (concrete, stone,
wood etc) the endurance tested on site or in the laboratory. Therefore only the
structural steel has a specific strength, uniform and stable, making it a more

reliable material. This is taken into account by regulations.

o Because of the hyper static, the many points — nodes connecting the frame,
provides more static security, and this because even if there is defect in a
point (which practically does not occur), the building will practically not be
affected. On the contrary in a conventional building, the collapse would be
inevitable. In a conventional construction there is one column /10m2, while on
a space frame construction the ratio is one column /1.4m?.

o Metal constructions are lighter compared to conventional ones. This offers the
following advantage. The effect of an earthquake on a building depends from a
seismic factor and from the building mass, in effect from its weight. Therefore
the lighter a construction is, the less it is strained for the duration of the
earthquake and the less permanent deformations it accepts.
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o The big amount of columns, allows for the uniform and not local placement of

loads. The building is stressed uniformly and not locally.

o Big strength, rigidity, and very good seismic behavior. Due to their high
elasticity, metal constructions present a maximum displacement in a strong
earthquake of 1-2 millimeters / scale.

ARCHITECTURAL - AESTHETIC

o Architectural flexibility and improved aesthetic: The much thinner pillars
placement canvas, ensures much higher building design flexibility, and much
higher flexibility in shaping the floor plan. This way anyone can design what
they wish.

o In the case of a metal space frame construction, all the areas are clear, there
are no recesses and protrusions due to pillars and beams, and therefore the
furniture placement is easier.

o During the construction, because no wall digging is needed, and any work
regarding wall construction from bricks and concrete, the worksite remains
clean. Also the wall construction is not destroyed since the installations are
applied on the wall.

VARIOUS ADVANTAGES

o The thermal insulation on internal and external walls, allows for a comfortable
stay of the resident, since there is no temperature variation in the inside of the
building. Thus avoiding colds, which are caused when you enter a cold area

from a hot one or the opposite.

o Bigger openings allow for the construction of more comfortable areas and
more spacious rooms.

o The construction and combination of materials offers maximum fire safety,
thermal insulation and sound proofing. They offer safety against any weather

phenomenon and are strongly suggested in seaside as well as mountain
areas.

o The materials can be reused — recycled, compared to other constructions that
only create debris. In effect, if during the placement of a metal space frame
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there is a change in the design, the frame can be moved and used elsewhere,
at any given time. Concrete on the contrary cannot be used an hour and half
from the moment of production, rendering it useless.

Because they are light constructions, their use in additions to existing buildings
is appropriate. Most of the time, no reinforcement of the existing building is

required.
Storage and transportation is fast, easy and possible at any time.

Their construction can be accomplished in the factory. Thus the time frame
that other work is performed on site (cleaning — digging of the land parcel,
construction of basement etc.), the metal space frame is constructed. So the
building is placed with the completion of pre-works. Essentially more tasks are
tasks are done simultaneously, thus saving time. In addition, the waiting time
that is required in concrete constructions is avoided (coagulation of concrete,
molding, mold release, efc.)

There is great dimensional accuracy (millimeter accuracy), the dimensions are

very definite.
Cell phone radio waves are reduced by 70%.

Expanded polystyrene thermal insulation is the healthiest thermal insulation.
This is proven from the fact that it is used in insulated bottles, one use cups,
ice cream containers etc. The construction does not use any toxic substances
unlike most other prefabricated housing solutions on the market.

All the above advantages make the construction stronger than

others, healthier and more economic.

CONSTRUCTION PROCEDURE

Buildings are studied for a 100-120 years life span, compared to
conventional ones that have a life span of 50-60 years. The construction is
performed in a factory, where they are stored until the day of their
transportation to the construction site. Initially the base from metal space
frame is constructed and following, the upper building is assembled. The

frame assembly is accomplished rapidly with the assistance of a crane. The
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weldings are done at the same time and then the building’s metal base is
cemented creating the building foundation. Then the ground floor roof slab is
constructed with a corresponding static carrier and following is the
construction of the 1* floor, if one exists. Then the walls thermal insulation is
placed and a grid on both its sides. There is also the ability to place the grid
during the wall construction in the factory. Following is the electrical
installations, which are placed on the construction, without any diggings, and
following is the coatings. The thick and thin layer is done and at the same time
the plumbing works are done. The casings follow last.

This period projects are constructed throughout all of Crete Island. The
company is also constructing big buildings — apartment buildings.

COMPANY POLICY

Our company policy in big government projects is to create factories for
the project resource materials in the project country, thus ensuring the fast
completion of the project and creating workplaces. This results in a big share
of the funds that the government spends in the project, remains and is
invested in the country and is not sent abroad.

After project completion, the project material production factories
remain operational, offering workplaces, tax income and foreign currency
income from exports, with the result in the long time frame that the money that
is spent on that project will return to the country.

With the creation of these factories, specialized workplaces are created
and working staff is trained in new production technologies.

The biggest part of the profit of our company for each project will be
invested in the same country in different business activities, resulting in a big
long term profit in the local economy.
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Photo 4 Completed 2-Floors Residence
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Photo 5 Apartment building

EXAMPLE

PROJECT: CONSTRUCTION OF 60.000 ONE FLOOR HOUSES WITH EXTENSION TO
400.000 HOUSES

Our construction company, is a pilot unit, which activates in the area of technical

projects, as well as in the study and construction of buildings and big projects with

metal space frame. The company is |ISO certified.
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A. STUDY

The architectural overview and static check has been done from our company.

The residence is ground level 100,00m?. It consists of:

Living room 29.72m?

kitchen 15.38m?

lobby/corridor 3.36m?

bedroom 1, 12.97m?

bedroom 2 , 12.88m?

bedroom 3, 17.11m?

bathroom 8.58m?

TOTAL: 100m? surface area ground level residence
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RUCTION — TECHNICAL INFORMATION

The company, with its many years of experience and highly technical qualification

has the ab
high quali

ility to perform any kind of construction. For our constructions we utilize

ty materials and combined with the participation of experienced

engineers and specialized craftsmen create the desired outcome.

WORK INCLUDED IN THE OFFER:

1.

Metal space frame. Includes the outer walls, the inside walls and the
roof slab. The roof slab is studied and designed for a load of 0,7
tons/m?

Foundation from metal space frame and concrete.

Digs for the construction of the building foundation.

4. Thermal insulation of expanded polystyrene on both sides of each wall,

4cm or filling with 10cm.

Colored coatings

1 + 1 socket, 1 light and 1 switch in every room

3 taps of hot — cold water in the shower, the bathroom sink and the
kitchen sink.

8. 5 internal doors

9. Dish washing sink

10. External door and window frames with one glass

e
12.

si

Roof slab on the metal frame 5-7cm of concrete.
Tiles in the area around the shower, the bathroom sink and the kitchen

nk. In the bathroom they will be placed on the floor and the shower

corner up to a high of 1,70m. In the kitchen sink 5-6 tiles and on the dish

washing sink.

C. DELIVERY TIME:
The required delivery time for the 60.000 residences is 3+9=12 months.

Three

the re

months are required for the construction manufacturing facilities and

st for the implementation of the project. This time can be extended due

to non-calculated factors (weather conditions, bureaucratic problems, delay of

payments, war...)
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D. PROVISIONS REQUIRED FROM THE GOVERNMENT:
4 glectricity for the needs of the construction sites and their lighting, 2500KW.

The provision will be given from the government for the duration of the project
without charge.

Water supply on various locations of the construction site, without charge

250 - 300 thousand square meters land for the facilities of metal space frame,

subsidiary companies, workers residence, repair stations, administration
offices, manufacturing areas.

Area 50-60 thousand square meters near the construction site for the
construction of production line of expanded polystyrene, concrete, aluminum
frames for doors and windows. The future of these facilities for the period after
the completion of the project will be pre-agreed upon. We wish for them to
remain in place with best terms for the continuance of supply of the local
market and export to other countries. Their residence will secure about 300
workplaces.

Ability to use sand from the desert or the seashore or other designated place
free of charge. The company will handle the collection and transportation.

Pier usage and construction of big cement tanks next to the pier. This is
necessary due to the fact that for the fast execution of the project, a constant
delivery of big amounts of cement is required.

Support from the government in any document or license that might be

required for the completion of the project.

Project Insurance for material theft, fire, damage from Tou extreme weather

phenomena, work accidents.

Assistance for the local area workers sourcing of all specialties and translators

for the execution of the project.

We are at your disposal for any further enquiry and clarification.

We welcome you to the island of Crete so as to be able to form own opinion-
view for our construction quality and enjoy the Cretan hospitality.

Yours faithfully
The President
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%ﬁnﬂd . Unit  Total Steel construction End scenario
Carcinogens Pt 198,0292 2483207 502915
Respiratory organics Pt 0,736319 0, 864094 012777

Respiratory inorganics Pt 585,6391 1116,536 =530,897

Climate change Pt 187,2171 254,4073 67,1902

Radiation Pi 2,960804 3,347751 -0, 38695

Ozone layer Pt 0,080356 0086781 -0,00643

Ecotoxicity Pt 189,3728 220,1828 -30,8101
Acidification / Eutro- Pt

phication 62,60199 85,7518 -23,1498

Land use Pt 47,15967 62,80805 -15,6484

Minerals Pt 99,99589 122,7069 22,711

Fossil fuels Pt 1031,717 1588,55 556,834

3.7 Interpreiation of the LCA study

As it is the general concern of LCA studies, the environmental impacts of the sm-lltwm
house construction activity are also influential on human health, eco system JTJ ::ﬂn.u‘.x:
sources. The Figure 5 clearly shows the environmental impact of each individua €07

a7y : o L
m%m:;nﬁ mostly on human health and resources due to steel and/but maostly by &
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.nm-u.. mmmmhm s ‘h
nental impact of each activity.

dless of the environmental impacts associ ;
el house construction activity, I:hﬂe wasl: c;:;ida:c:lzllgf&csﬂ;ummn =
y affect the total El‘l;l‘ﬂ‘l‘l;linental impact. nd of
' important to be able o separate the stee
m demolition stage. To enable this Separ:tt?;iun::?s:ri:f;g:zp??@h from other ma-
‘must take it into account and design for easily separated .:nm"Tr f"-q:.]. the project de-
for example, which were constructed for the project studied Prest::?::;::}l Thr. composite
very difficult to separate the steel members from the inside of the slahe I;.Ejic al this area
d quantity of recyclable steel is discarded along with the rest of the cm___‘ﬁumﬁ :_muh a
mate technology for this part of the project could offer additional seel i aste. An
increased environmental benefits. yeling potential
A the house construction was steel-based, the concrete used for the slabs and founda-
tion was found to have the most negative impact ~mainly on human health- among all the re-
@hﬁl materials and processes. Its high weight-to-volume ratio makes it quite “expensive” in
environmental terms. With recycling not a viable option, the use of concrete increases the enavi-
ronmental impact of the whole project, with no way to make up for the damage caused. It is
therefore necessary to try to reduce the amount of concrete necessary or use prefabricated com-
ponents that can be reused at the end of the life cycle.
Tiles, including roof and floor, were also found to have a noticeable enwimn;rwmal impact,
1o the rest of the materials used. Of course, it is not possible to dismiss all types of
and ceramic tiles, yet the traditional roman and ceramic tiles used for this project can be
replaced with an alternative material that would be more environmentally friendly

g orks required for
It operational life cap

4 CONCLUSIVE REMARKS

‘ bl ! -ategories and values in a steel
’Ih_ was conducted to present the environmental impact Ldlﬂ.:.‘i{‘ll_:,? '-"t":fr‘;:iu;m.mnm.m.
M ivity through a case study in Crete, which would form 1h~:. -dhl:-‘tm,;['m" i
al impact assessment study that takes environmental friendliness of a wn-hh uetion iy o

00 eriterion. In this framework, a life cycle assessment (LCA) methe inin

s . provides an understanding of the overall envird
.d for an integrated appros
ad with structural calculat
! following the 10~

nmental performance

Process pach in the
#im of this research activity was to point out the neet i s
combining environmental performance ASSessI

b Arres LA I,
lllf[l ac l!‘n”lr wias € IT l;"l 1]

, of the project

, satal study ol the pro.

i . K . he eny |[1'!['I.I'|Ji.'|\ aritil “Hl'uu"t:‘l
- . ~onelusion on L ; : sy ironmenta :
hn& nllm ot n:“:rh » ::;t::: lt_“_. rﬂﬁpunh'.lhlf of the negative ot 0, CH. .\i"_'l
steel and concrete prove ; : : s
consume more primary energy and resources of s
SRS 10 deteriorate the environmental values, the
eased the negative impacts of steel construction

il re as
psing mo
; and recyclability

yal burdens

while €xF
ahility of reuse
on environmet
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sustainable performance of buildings. In the last yeqy, -
< . the

steel components in the residential secqq, ¢ Of
L+

the

is of their construction technology and the;y

for sustainability credentials. In the ficld of residential huﬁt.::::"' %

B 3 sysicms can contribute effectively to achicving & high ey Parigr L &
the uml'il-'ﬂnnﬂﬁtal im!]acts. as we | as MINIMISING materig)y o “‘Ln::,,- :

I mm.m-might o m.ﬂ.ke it a preferable choice for winglcw Wity '
| while its long-span capabilities allow for the design of flexible, oy
can to changes during the life of the structure. g, o M T
pret'nhricatiun technology is that it increases the speed of tm-.,]..r e
whereas rding to recent studies pancllized systems arfﬁ‘[:r“r“t""r. .
wraditional methods [1]. The benefits of this rapid constructigy uj lo 7oy,
more efficient production process and improved environmen;a p'-'-'T;:I e
the fact that all steel elements are manufactured off-site mummmh'r.m‘“'“t oy
construction and minimizes dgﬁ:uts. Sustainable design involye, }“_c Pl

studies which cover the entire life cycle of the buildings whereas Inx::. Yl g
arder to proceed with the calculation of the environmental effacs r'}]l.L-'q:, P

focuses on the life cycle performance of steel members in 4 pr:}a!.m P

application by applying an LCA study and carrying out a cn-..--.rrTJE: e
agsessment. The investigation of a steel housing project in terms o "r
ced and the importance of an integrated approach in th= design is hg;,"

3. LIFE CYCLE ASSESSMENT STUDY
3.1 The case of a prefabricated residential steel building

"The examined project is a single-storey steel house with a basement. The ares e
' 119m? with the concrete basement covering 60m? (Figure 1). The cross sections ot <
members are hollow sections RHS 100x50x3 and SHS 100x4. As far as the s
materials is concerned, 5235 was used for the steel structure, whreas C16 and 500
codes. The basic advantages of the structural steel as the easy conngs
construction using prefabrication, adding a relatively sma S
flexibility it enables in architectural design and above all. the reversibility PR
gives for future interventions were regarded in the choice of the stee

113)

the reinforced concrete. The structural design was carried out according 1o fhe

T

Il dead weight to the buet

32 LC

Life ¢
mitinn
doecusnt
of the
end 1
the d
cOns

pre!
sof!
for
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. assessment (LCA) is one of the
sgies for the quantification of environmenty i 0 190264 ;

ﬂhwmmmm [4}.llhﬁ::dw used
from raw material acquisition and mm.ll!nrm@gmh mﬁﬁmm

ented LCA study of the prefabricated steel ot and interpretation. The |
s bouse iz : “herein

Mwbﬂnmmmwm methodology Wl.ﬂ?ufmg ted with the i

for the impact assessment [7]. urope EI 99 E/E) is used

3.3 Theoretical parameters

mmmmnductanmﬁ study it is initiall

which will define the focus and it :;?tt:h?:yﬁ T e
the goe] nfd?e stud]r, its scope and its subject (or system). m goal of the S
smudy is 10 1dmhfy the key areas responsible for the primary mvimmmzzlw 58
associated wrth the construction of the examined building and also the envirm
indicators mainly burdened. The system to be studied is the construction of the specific
pu-iahnm@d _smel—fmnmd building and therefore the functional unit used is the sum of
construction .ﬁ and matenials used for the delivery of the project. In regard to the
scop of the study, it should be noted that works related to infrastructure and landscipi
excluded, while no processes or materials concerning the maintenance of the 51:3
ing were taken into account.

3.4 Documentation of materials and processes

The second stage of the LCA study is to list all the necessary materials and processes for
the completion or delivery of the functional unit — in this case, the construction of the pre-
fabricated steel house. These materials and processes are then assigned to specific Life
Cycle Inventory (LCI) datasets which contain environmental information regarding the
inputs and outputs associated with the specific materials or processes. These datasets are
used as found in existing LCI databases developed globally and contain all required
resource quantities and relevant substance emissions to the environment (emissions 1o
water, air and soil, such as CO,, CH, S0 etc.). For the current study, Table | shows the
main construction materials with the respective quantities and processes used for the pre-
fabricated steel house construction.

~ In addition to these materials, the necessary transport proces b5
for the transport of the materials to the ite. A 10 km distance covered by road Wi
~ assumed. For the association of the materials and processes with the m?;cﬂ‘he
avironmental loads, data contained in existing LCI databases Was used. Pr:lmn .
vent database was used, as it contains data mostly from the geographical region
ope. While the LCI dataset referring fo the steel s
B &% Gatsbase developed at the Instituic of Mewl
ity of Thessaloniki [8]. In some cases, & complete match 0

: ' required processes Wwas 000 possible. When it could not

be avoided, logical
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all the environmental nPUts 4ng
0 gy
Pu

ade in order 10 include
m

Mﬂd: ;::;I:llﬂ- :

w‘f T —
rl:ldl!'!!ﬂ e an“r —
| :T_[o::::éHs cectioned (Fe360) steel members 7 45, . i

members : d exterior board coverings vl
cpms”d ]mcnar:;diﬂr the covering boards IS
11 MI":':-';E type concrete for the composite slabs Nm
fnd foundation of the building
s i ing steel bars . e
fioun ?I:::;%mt;fe concrete for the composite slabs 3244
E .u:mlﬂ“m and foundation of the building
t Reinforcing steel bars i
Roof covering Classic roman tiles were used i e
Ceramic tiles Were laid on all of the building 2
Y
overing. {100 el e
Floor ¢ Mortar used for the ceramic tile covered area s
Insulation material used for the pre-fabricated i
Btion steel-framed panels _
Insul xcavation for basement and foundation -

1 E ek == ot
Excavation analysis of the pre-fabricated steel-framed huilding

Table 1. Inventory

1.5 End scenario

Each LCA analysis includes certain assumptions which are made in regard 1o the ey
that take place at the end of the life cycle of lhel subjcct_ or system under examinati
These assumptions include procedures such as d1spu§nl in sanitary landfills, recycling
reuse etc. and collectively constitute an end scenario. For the current research, it i
assumed that at the end of the building’s service life and/or after the decision fi
demolition has been made, the largest percentage of steel panels are suitable for reuse o
similar residential buildings which are to be constructed. Only 10% of the structural st
and 20% of the covering boards and insulation are assumed to be inappropriate for reuse
while the rest of the construction materials are sent for recycling. In specific, concrete, !
and floor tiles can be crushed and used as gravel. The particular charactensuc of fe
selected scenario is that it enables the quantification of the sustainability potential of 15
pre-fabricated steel housing technology. In such cases, the ideal goal w ould be to reuse b
already constructed steel-framed and insulated panels without the need of B0

disassembly.
3.6 Environmental impact assessment

X - S i the
The environmental impact assessment is the stage of an LCA study during W%

Environmental - ol pSUIE
were calcul:i] Impact assessment results are calculated. For the current r-..wl."'nl-llm-. (El
ted according to the Eco-Indicator 99 impact asscssment methodolog)

-i,:u‘,tlff'

v2.07 : tal ind
to {Eum]u EI 99 E/E), which contains a significant range of civ ironmental 1%

i . emathodo®)
e environmental impacts caused. The results obtain . from 1S m.L:l:l'I:-u: of
o0 thousangt ot - MICALOF points (Pt), with the value of | 1 Delng POy o
n Figure 2 ﬂ:f the.mm environmental load of one avel opean 1::' the P
fabricated g * ntal impact results referring | ife cycle ¢

Steel house are presented,
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Fig. 2. Environmental impact results for the |

ife cycle of the pre-fabricated steef honise

environmental indicator used is presented in ; _ )
Each caused is marked on the vertical axis, Pn:‘:v:‘}tﬁfﬂtﬂlr:ﬁh while the
purden, while negative ones refer to environmental benefite Aa u;q Wi
mvi:mm'jental benefits are not only noticeable. b also comparable [.:.. be observed
This observation highlights the importance and environments) potential of the end
scenarios in steel structures, as the benefits ensured are directly related 1o the o
steel panels of the pre-fabricated house. It is also evident that certain environmen
indicators are affected more than others, while some accept negligible or almost no bur
The ones that are primarily affected are ‘Fossil fuels' referring 10 resources
‘Respiratory inorganics’ refemring to human health. *Carcinogens’, *Climate change’ an
*Ecotoxicity’ are also affected, yet to quite a lower degree. In 1otal, the environmenta
imm of the steel bruilding’s life C}'Glﬂ is 1,18 kPt, with a 3,6 kPt impact caused by the
construction of the house and a 2,42 kPt benefit caused by the end-of-life scenario
selected. In order to identify the processes or materials necessary for the construction of
the pre-fabricated steel house, it is also necessary to calculate the environmental impact
caused only by the construction stage, as opposed to that caused by the building’s life
eycle. In Figure 3, these results are presented according to the main environmental impact

categories used in the Eco-Indicator 99 methodology.

aclug
T 1o Environment

the IMPACcts ca

o the

In the *human health’ category, the concrete used for the foundation a:_zd basement {?3&3
Pt in total) and also the steel structural members (437.4 Pt) cause the h'gh"ft {;'Ta;:' Thf':
ceramic tiles used for floor covering also cause significant impact (280, :

: P e ' -e. with the concrete and structural
ecosystem quality” category is affected to a lower degree, wi K e (1658 Pt in toul

steel members causing the largest percentage of E““’“F’“m““f“' 410 a similarly increased
m“ﬂﬂﬁmwmﬂmiﬂmﬁwmﬂTmWWﬁ#mfﬁkmmmﬂmjm
degree as ‘human health’. The concrete and steel used CAUSE /0 1 n 1o causes
in total and 498,8 Pt respectively), while the insulation used in the st

a significant impact of 171,3 Pt.

18l .
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Fig. 3. Environmental impact of the construction of the
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CONCLUSIONS

The assessment of the environmental sustainability of constryctign proi

_ 'gs can be achieved with the use of life cycle-based mﬂhndnlug.gg wi:;:
plic: tion entails a series of stages to be carried out ip order tg -q'.um{»
vironmental impact associated with the delivery of a building project Th:L_'
ch utilizes this methodology and focuses on its application on a pre. fabricaed -
An inventory analysis was carried out to provide a list of processes and .
for the construction of the steel building, while an end scenano mainly b

of the pre-fabricated steel panels in other projects was examined.

environmental benefits associated with the reuse of the largest percentage of &=
var Is were found to significantly decrease the burden caused by the construction %
‘building, across all environmental impact indicators. Indicators such as ‘fosi furt__
"maplr&tnry inorganics’ which were primarily burdened were also found to be st
influenced by the environmental benefits associated with the reuse of the steel panes
result, the total environmental impact of the pre-fabricated steel building' 1“;‘:: ;
decreased to less than half of the impact calculated for the construetion of pr
This is a major advantage of the specific building technology as it mcﬁmﬂ:fm b 8

environmental benefits which are not achievable otherwise. The mail e ol 8
ocesses

benefits is avoiding the need for additional manufacturing pr moval. 1P

building’s life cycle, as the materials are reused : - cived after their ¥ s

a reuse end scenario is much more beneficial com  landfill or recyc

The key processes and materials identified as + hle for Ihﬂg'gh'f amth”"‘f

impacts were the concrete used for the const: f the building

basement and the steel structural members us: eramic "1:.5,,,-:115 ﬁﬁ

mm and the insulation material usc. Jeel [;Ia;lilb. tﬁ“ﬁf
1an

cause noticeable environmental impact in
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APPENDIX B - Photos of past & current constructions

In the following pages you can see a few of the thousands
of constructions our company has performed in the past.
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Photo 1 house in Saint Dimitrios Heraclion
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Photo 2 house in Kalonihtis Rethimno
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Photo 4 house in Kavoust Lasithi
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Photo 5 house in Kalonihtis Rethimno

Photo 6 house in Ammoudara Heraclion






Photo 10 three houses in Atsipopoulo Rethimno
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Photo 12 house in Heraclion
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Photo 13 two houses in Heraclion

Photo 14 two houses in Gazi
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Photo 15 house in Heraclhion

Photo 16 houses in Rethimno
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Photo 18 two houses in Saint Mammas in Rethimno
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Photo 19 house in Kounavoi in Heraclion

Photo 20 house in Heraclion
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Photo 22 house in Maroulas Rethimno




	tes_energy_housingjpg_Page1
	tes_energy_housingjpg_Page2
	tes_energy_housingjpg_Page3
	tes_energy_housingjpg_Page4
	tes_energy_housingjpg_Page5
	tes_energy_housingjpg_Page6
	tes_energy_housingjpg_Page7
	tes_energy_housingjpg_Page8
	tes_energy_housingjpg_Page9
	tes_energy_housingjpg_Page10
	tes_energy_housingjpg_Page11
	tes_energy_housingjpg_Page12
	tes_energy_housingjpg_Page13
	tes_energy_housingjpg_Page14
	tes_energy_housingjpg_Page15
	tes_energy_housingjpg_Page16
	tes_energy_housingjpg_Page17
	tes_energy_housingjpg_Page18
	tes_energy_housingjpg_Page19
	tes_energy_housingjpg_Page20
	tes_energy_housingjpg_Page21
	tes_energy_housingjpg_Page22
	tes_energy_housingjpg_Page23
	tes_energy_housingjpg_Page24
	tes_energy_housingjpg_Page25
	tes_energy_housingjpg_Page26
	tes_energy_housingjpg_Page27
	tes_energy_housingjpg_Page28
	tes_energy_housingjpg_Page29
	tes_energy_housingjpg_Page30
	tes_energy_housingjpg_Page31
	tes_energy_housingjpg_Page32
	tes_energy_housingjpg_Page33
	tes_energy_housingjpg_Page34
	tes_energy_housingjpg_Page35
	tes_energy_housingjpg_Page36
	tes_energy_housingjpg_Page37
	tes_energy_housingjpg_Page38
	tes_energy_housingjpg_Page39
	tes_energy_housingjpg_Page40
	tes_energy_housingjpg_Page41
	tes_energy_housingjpg_Page42

