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A. Inquiring and analyzing

Students are presented with a design situation,
from which they identify a problem that needs

to be solved.
. EXPLAIN AND
They analyse the need for a solution and conduct JUSTIFY THE
an inquiry into the nature of the problem. NEED

In order to reach the aims of design, students
should be able to:

» |.explain and justify the need for a solution to a
problem

* ii. construct a research plan, which states and
prioritizes the primary and secondary research
needed to develop a solution to the problem

« ii. analyse a group of similar products that
inspire a solution to the problem

* iv. develop a design brief, which presents the
analysis of relevant research.

IDENTIFY AND
PRIORITISE
THE
RESEARCH

ANALYSE
EXISTING
PRODUCTS

DEVELOP A
DESIGN BRIEF




B. Developing ideas

Students write a detailed specification, which
drives the development of a solution. They
present the solution.

In order to reach the aims of design, students
should be able to:

* |. develop a design specification, which
outlines the success criteria for the design
of a solution based on the data collected

* ii. present a range of feasible design ideas,
which can be correctly interpreted by
others

« ii. present the chosen design and outline

the reasons for its selection

* iv. develop accurate planning
drawings/diagrams and outline
requirements for the creation of the
chosen solution.

DEVELOP A
DESIGN
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DEVELOP
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DEVELOP
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DIAGRAMS




C. Creating the solution

Students plan the creation of the chosen solution
and follow the plan to create a prototype
sufficient for testing and evaluation.

In order to reach the aims of design, students
should be able to:

* |I.construct a logical plan, which outlines the

efficient use of time and resources, sufficient JUSTIEY
for peers to be able to follow to create the Mggﬂgﬁi . CONSTRUCT A
: LOGICAL PLAN
solution
S EION PFL(,ZJL\IL'(I%N I\)I-XIKEE DEMONSTRATE
T : : TECHNICAL
- ii. demonstrate excellent technical skills when THESOLUTION | "~ /'S

making the solution

« ii. follow the plan to create the solution, which
functions as intended

« Iv. explain changes made to the chosen
design and plan when making the solution



D Evaluating

Students design tests to evaluate the solution,
carry out those tests and objectively evaluate
its success.

Students identify areas where the solution could
be improved and explain how their solution will
impact on the client or target audience.

In order to reach the aims of design, students
should be able to:

* i.describe detailed and relevant testing
methods, which generate accurate data, to
measure the success of the solution

* ii. explain the success of the solution against
the design specification

» |ii. describe how the solution could be
improved

» iv. describe the impact of the solution on the
client/target audience.

EXPLAIN THE
IMPACT OF THE
SOLUTION

EXPLAIN HOW
THE SOLUTION
COULD BE
IMPROVED

EVALUATE THE
SUCCESS OF
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Sol: Sustainable infrastructure design allows for improved
functionality and contributes to community development.
For our project, we will focus on Bridges as an Infrastructure.

* For our project, Functionality « For our project, Sustainability

indicates Stability of the Bridge Indicates Environmental impact
during the construction phase
of a bridge.

https://newschannel9.com/news/local/steel-truss-
bridges-relics-of-the-past-now-stirring-up-nostalgia



Sustainable Development
Biwoiun AvaTrtuén

 “Sustainable development is the * «Biwaipn avartugn gival n avamugn

development that meets the needs TIOU IKAVOTIOIE] TIG AVAYKEG TOU
TTAPOVTOG XWPIG Vo SIaKUBEUETAI N

of the present without , . .
o - IKAVOTNTA TWV MEANOVTIKWY YEVEWYV VA
compromising the ability of future IKAVOTTOIOUV TI BIKEC TOUC AVAYKEC. »

generations to meet their own
needs.”

https://www.iisd.org/about-iisd/sustainable-development

DECENT WORK AND
ECONOMIC GROWTH
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SUSTAINABLE
DEVELOPMENT

GOALS

https://www.unicef.org/georgia/sustainable-development-goals


https://www.iisd.org/about-iisd/sustainable-development

https://3dwarehou
se.sketchup.com/m
odel/c96eddc6-
0f42-4354-96ab-
d36¢e78f7ec3/Tru
ss-bridge

Truss Bridges

Truss bridge, is a bridge with load-bearing structures composed of a series of wooden or metal triangles, known
as trusses. A truss is a structure composed of members connected together to form a rigid framework. Members
are the load-carrying components of a structure. In most trusses, members are arranged in interconnected
triangles, as shown above. Because of this configuration, truss members carry load primarily in tension and
compression. Because trusses are very strong for their weight, they are often used to span long distances. They
have been used extensively in bridges since the early 19th century; however, truss bridges have become
somewhat less common in recent years. Today trusses are often used in the roofs of buildings and stadiums, in
towers, construction cranes, and many similar structures and machines. Trusses, like all structures, are designed
by civil engineers with special expertise in structural analysis and design. These men and women are called
structural engineers.

https://www.britannica.com/technology/truss-bridge

https://allinonehomeschool.files.wordpress.com/2018/03/learning_activity 1.pdf



https://www.britannica.com/technology/truss-bridge
https://allinonehomeschool.files.wordpress.com/2018/03/learning_activity_1.pdf

EpupEeC AIKTUWHATWYV

H vépupa AIKTUWUATWY, €ival JIa YEQUPA UE QPEPOVTEC KOTAOKEUEG TTOU ATTOTEAOUVTAI ATTO HIa OEIPA ATTO
CUAIVa 1] HETAAAIKG Tpiywva, YVWOTA WS AIKTuwuaTa. AIKTUWHA €ival Jia QoM TTOU ATTOTEAEITAI ATTO PEAN
(doKOoUC) TToU ouVvOEOoVTal JETACU TOUC YIA VA OXNMATIOOUV Eva AKAUTTITO TTAQioI0. Ta JEAN gival Ta oToIxEia
METAPOPAC POPTIWV. 2TA TTEPICCOTEPA DIKTUWMATA, Ta JEAN ival dlaTETAYUEVA O€ DIACUVOEDEUEVA TPIYWVA.
AOGYW aAuTh¢ TNG dIAUOPPWONG, Ta DIKTUWMPATA PEPOUV POPTIO KUPIWG 0 EPEAKUOHO Kal BAign. ETTeidn Ta
OIKTUWMATA £XOUV PEYAAN avToxn yia TO BAPOG TOUG, XPNOIUOTIOIOUVTAl OUXVA YIA UEYAAEG ATTOOTACEIG.
"EXOUV XpNOIUOTTOINDEI EKTEVWG O€ YEQUPEG ATTO TIC APXES Tou 190U alwva. QOTO00, 01 YEQUPEG DIKTUWNATWY
KataokeuadovTal AIyOTEPO TA TEAEUTAIA XPOVIA. 2NHEPA TA OIKTUWHATA XPNOIKMOTIOIOUVTAl CUXVA OTIG OTEYEG
KTIQiWV Kal oTadiwv, o€ TTUPYOUG, YEPAVOUC KAl O€ TTOANEC TTAPOUOIEC KATAOKEUEC KAl unxavhuaTa. Ta
OIKTUWMATA, OTTWG OAEG Ol KOTAOKEUEG, EXOUV OXEDIQOTEI ATTO TTOAITIKOUG NXAVIKOUG ME €I0IKN EUTTEIPIA OTN

OOMIKN avaAuon Kal To axXedIaouo. AUToi 01 AvOPES KAl 01 YUVAIKES KAOAOUVTAI DOMIKOI UNXAVIKOI.



Stablllty = we will check through a model the stability of the designed truss bridge.

Bridges are subjected to many different kinds of loads, including the following:
Weight of the vehicles and pedestrians crossing the bridge

Weight of the bridge itself

Weight of the asphalt or concrete road surface

Wind pushing sideways on the structure

Weight of snow, ice, or rainwater

Forces caused by earthquakes
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OL yédupec uTtokeLvtal o€ TIOAAA SladopeTikd €idn dopTiwv, cupmepAAUBAVOUEVWV TWV EENG:
BAapoc Twv oxnUATWV Kal Twv nelwv mou dtaoyilouv tn yeédupa

Bapog tng idLag tng yédupag

Bapoc tn¢ emidavelag tne yedupag €ite KATAOKEVAOTHEVN o AodaATo 1 ard okupodepa.
Avepog Tou wBEeL mpo¢ ta MAAYLA TNV KOTAOKEUN

Bapoc xloviov, mayou i Bpoxivou vepou

Auvapelg tou mpokaAouvtal ano oELopoUg

ik I & Iz Iz [



Stability...

Internal Member Forces

When these external loads are applied to a structure, external reactions occur at the supports. But internal
forces are also developed within each structural member. In a truss, these internal member forces will always
be either tension or compression. A member in tension is being stretched, so a Tension force tends to make a
member longer. On the other hand, a member in compression is being squashed. Compression force makes a

member shorter.

EcwTtepIKEC OUVAUIEIC

Otav autd Ta eEWTEPIKA YOPTIO AOKOUVTAI OE YIO KATAOKEUR, EU@AVICOVTAl ECWTEPIKEC AVTIOPACEIC OTA OTNpPiydaTta. ETitTAéov
QAVATITUOOOVTAl ECWTEPIKEG OUVAUEIC 0€ KABE DOMIKO PEPOGC. 2€ éva DIKTUWHA, AUTEC Ol ECWTEPIKES OUVAUEIS Ba gival TTAvTa
€iTE EPEAKUOUOC €iTe BAIYN. Mia OoKOG 0€ EPEAKUCUO TEVTWVETAI, £TO1 I OUVAUN EPEAKUCHOU TEIVEI VA KAVEI i O0KO TTIO

MakKpud. ATTO TNV AAAN TTAeupd, pia doko¢ o€ BAiWn cupTtmiECeTal. H duvaun BAiwng kaBioTd pia dOKO TTIO KOVTH).
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https://hbr.org/2020/04/to-build-an-agile-team-
commit-to-organizational-stability

When a load is applied to a structure, internal forces — tension and compression —

occur in each member_If the strength is greater than the internal force for every

member in the structure, then the structure will carry the load successfully.

Ortav £va popTio AOKEITAI O€ YIA KATAOKEUN, EOWTEPIKEC DUVAMEIC - EPEAKUCHOC Kal
OAiyn - epgpavidovral oe KABE dokO. EAv n avToxn €ival yeyaAutepn atro Tnv
EOWTEPIKA dUvaun yia KABe dOKO OTNV KATAOKEUN, TOTE N KATAOKEUN Ba QEPEI

(avTECEL) TO POPTIO YE ETTITUXIA.



Water

Environmental impacts during the construction phase of a bridge.
MepIBAAAOVTIKEG ETTITITWOEIG KATA TN PACN KATOOKEUNG MIOS YEQUPOG.

Surface water
hydrology and
channel
morphology

Surface water
quality

Groundwater
hydrology

Groundwater
quality

Use of vehicles and machinery

* Increase in surface runoff from soil compaction
Works next to or near watercourses

« Change in flow velocities

* Increased erosion and subsequent changes in bed and

bank stability

* Increased flood risk

Earthworks

* Increased sedimentation of watercourses

Earthworks

* Pollution from suspended material

» Disturbance of contaminated soil and
subsequent pollution of watercourses
Materials management

« Pollution from spills or leaks of fuel, oil and
construction materials

Earthworks and site drainage
* Reduction in water table
« Changes to groundwater distribution and flow

Earthworks

« Disturbance of contaminated soil and subsequent
groundwater pollution

Materials management

« Pollution from spills or leaks of fuel, oil and building
materials

Xprion oxnNUATWY Kal unXavnuaTwy
* AUENON TNG ETTIPAVEIOKNG OTTOPPONG ATTO TN CUUTTUKVWOTN Tou €dA@pouUg
Epyaoieg ditTAa ) KovTd o€ pEuarta
* ANayn oTIG TaxUTNTEG PONG

* Au¢nuévn d1GBpwaon Kal ETTAKOAOUBEG aAAayEG 0T OTABEPOTNTA KOITWV
Kal oX0wv.

* Au¢nuévog Kivouvog TTANUPUPag
Xwuatoupyiké

* Au¢nuévn kaBilnon Twv pEPATWY

XwHaToupyIka

* PUtravon atrd d1aoKopTTIoPEVO UAIKO

» Alatdpagn MOAUCHEVOU £BAPOUG Kal ETTAKOAOUBN pUTTavon TwWV
UTTOYEIWV UDATWYV

Alaxeipion UAIKwV

» Putravon atmmé didxuon i d1appoég Kauaipou, Aadiou Kal OIKODOMIKWYV
UAIKWV

XWHATOUPYIKA £pya KAl ATTOOTPAYYION
* Meiwon Tou udpPoPOPOU opidovta
* ANaYEG 0TN KUKAOQOPIa TWV UTTOYEIWY UDATWYV

XwHaToupyIka

* Alatdpagn HOAUCHEVOU £BAPOUG Kal ETTAKOAOUBN pUTTAVON TWV
UTTOYEIWV UBATWYV

Alaxeipion UAIKwV

* Putravon atoé diaxuon f d1appoEG Kauaiou, Aadiou Kal OIKOOOUIKWY
UAIKWV


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/297112/geho0112bwak-e-e.pdf

Land

Air

Environmental impacts during the construction phase of a bridge.

Landscape

Soils

Geology

Local air
quality

Excavations and earthworks
« Creation of a new landform

Use of vehicles and machinery on site

« Compaction

 Erosion

Earthworks

 Further erosion of exposed soil

* Removal or alteration of soils on site for
bridge/culvert construction

Excavations
« Removal of rock by excavation works

Use of vehicles and machinery
« Emissions from construction site traffic
» Dust generation

AvaoKa@ES Kal XWHATOUPYIKA £Epya
» Anuioupyia véag yewuopiag

XpAon oXNUATWY Kal JnXavnuatwy €TTi TOTTOU

* 2UPTTUKVWON

* AlGBpwon

XwaToupyika

* Meparépw dIAPPWON TOU EKTEOEINEVOU £DAPOUC

» ATTopdkpuvon f aAAoiwon €daPwV yia KATAOKEUN
YEPUPQG

Exkoka@ég
* ATTopdKpuvOoN TTETPWHATWY OTTO EKOKAPEG

XpAon oXxNUATWY Kal JNXavnuatwyv
» EKTTOUTTEC OTTO TNV KUKAOQOPpPIa oTa epyoTacia
» Anpioupyia okovng



FLORA AND

HUMAN
ENVIRONMENT

FAUNA

Environmental impacts during the construction phase of a bridge.

Aquatic
ecology

Terrestrial
ecology

Socioecon
omic

Health and
safety

Drainage works and use of vehicles

* Negative impact on flora and fauna from increased sediment
loading of streams

Materials management

« Harm to aquatic flora and fauna from oil, fuel, cement or other
substances entering watercourses

Earthworks and excavations

» Habitat removal, fragmentation or severance

« Disturbance to, or loss of, species (including rare and sensitive
species)

Earthworks and excavations

« Disruption of services and roads where construction activities
occur near to highways

 Construction-related employment

Earthworks and excavations

* Risk of injury on construction site

« Risk of injury through construction traffic
Negative publicity

» Adverse reaction to perceived health issues

Epyaoieg atmoxéteuong Kal Xprion oxnuaTwy

* ApvNTIKOG QVTIKTUTTOG OTN XAwpida Kal TNV TTavida atro Tnv
auénuévn TToooTNTA ICNPATWYV

Alaxeipion UNIKwvV

* BAGBN otnv udpoia xAwpida kai Travida amméd Addia, kauoiua,
TOIMEVTO 1] AANEG OUTIEC TTOU EI0EPXOVTAI OE PEPATA

XWHUOTOUPYIKEG EPYAOTIEG KAl EKOKAPES

* ATTOJAKPUVON, KATOKEPUATIOUOG 1) ATTOKOTTA
OIKOTOTTWV/EVOIAITNHATWY

« Alatapayr 1 armwAela 10wV (CUPTTEPIAAUBAVOUEVWY CTTAVIWY Kal
guaiodBnTwv €1dwWvV)

XWPATOUPYIKEG EPYATIEG KAl EKOKAPES

* AIOKOTTF) UTTNPECIWYV Kal KAEIOINO OpOPWYV OTAV Ol
KATOOKEUAOTIKEG OPATTNPIOTNTEG OUMPBAIVOUV KOVTA O€
QUTOKIVNTOOPONOUG

» O¢o¢eIg epyaaiag TTou oXeTICOVTAl JUE TIG KOTAOKEUEG

XWUATOUPYIKEG EPYATIEG KAI EKOKAPEG

* Kivduvog TpaupaTiIopou oTo €pYOTAEIO

* Kivdouvog TpaupaTiopgou Adyw KUKAOQOPIAKNAG Kivnong
ApvnTikr) dnuooioTnTa

* AvetniBupunTn avtidpaon o€ avTIANTITa TTpoBARuaTa uyEiag



HUMAN ENVIRONMENT

Environmental impacts during the construction phase of a bridge.

Amenity
(service)

Nuisance

Architectural
and
archaeological
heritage

Earthworks and excavations
« Temporary loss of amenity during the construction
phase

Use of vehicles and machinery
* Noise from construction traffic and operations
* Mud on roads

« Damage to known or unknown features of
archaeological or cultural importance

XWHPATOUPYIKEG EPYATIEG KAl EKOKAPES
* [Mpoowpivi aTTWAEIO UTTNPEECIWYV (PEUUA, VEPO KATT.)
KATa Tn ¢AonN KATaoKEUNG

XpAon oXxNUATWY Kal JnXavnuatwy

* OO6pUPOG aTTO TNV KUKAOPOPIOKT] Kivnon Kal TIG
EPYAOTiEg

* AGOTIN 0TOUG OPONOUG

* ZnUIAd 0€ YVWOTA 1 QyvwoTa oneia/avTikeipeva
APXAIOAOYIKNAG I TTONITIOTIKNG OnUagiag



Mitigating the impacts of construction activities

% Phasing of construction work to minimise
disturbance to wildlife at sensitive times of
year, such as during the breeding season or
when young are being raised.

s Use of techniques to minimise compaction of

soil, such as restricting access during wet
conditions, and using protective boarding
and low ground pressure machinery. If
necessary, soil should be carefully removed
and stored for subsequent reinstatement.

++» Use of dust control strategies.

s Storage of fuel, equipment and construction
materials so as to minimise the risk of soill
contamination or water pollution.

% Setting the route and timing of construction
traffic so as to avoid residential areas or
other sensitive human receptors (e.g.
schools, hospitals, nursing homes).

¢ Access roads should avoid riparian zones
and should be built using appropriate
construction materials.

https://innodez.com/how-to-mitigate-the-negative-effects-of-
construction-industry-on-global-environment-through-proper-
design-practices/



MEeTPIOOHMOG TWV ETTITITWOEWYV TWV KATAOKEUAOTIKWY dpaoTNPIOTATWV

% MNpoypauuaTIONOG TWV KATAOKEUAOTIKWY EPYATIWV s OpIop6G TG O1adPONNG Kal TOU XPovodlaypAuUaTOg
yia TNV EAAXIOTOTTOINON TNG EVOXANONG OoTnV Aypia TNG KUKAOQOPIOKNG Kivnong, WOTE va ATTOPEUYOVTAl
Quon o€ euaiocbnTeg TTEPIOOOUC TOU £TOUG, OTTWG KATA KATOIKNMEVEG TTEPIOXEG 1) AAAEG EUAIOBNTEG UTTODONES
TN SIAPKEIA TG AVATTAPAYWYIKAG TTEPIGdOU I OTavV (T7.X. OXOA€gia, VOOOKOWEIQ, YNPOKOUEIQ).

MEYOAWVOUV VEOOTOI. . , , , )
% O1 dpbpol TTPOORACNC TTPETTEI VO ATTOPEUYOUV TIG

s Xprnon TEXVIKWV YIa TNV EAAXIOTOTTOINCON TNG TTAPATTOTAMIES JWVEG KOl TTPETTEI va KATAoKeUAlovTal
OupuTTiEONG TOU £DAPOUG, OTTWG O TTEPIOPIOHUOGS TNG ME KATAAANAQ dOMIKG UAIKA.
TTPOORAONG O€ UYPEC OUVBNRKEG Kal N XpHon
TTPOCTATEUTIKWYV ETTIRIBAONCS KAl NXavnuaTwy
XOUNANG TTieong. Edv gival atrapaitnTo, 10 £da@0g
TIPETTEI VA AQaIPEDET TTIPOTEKTIKA KAl VO ATTOONKEUTEI
yla eTTavaypnoigoTroinan.

s Xprnon oTpaTtnyIikwy €AEYXOU OKOVNG.

% ATT08r1KEUOT KAUCIPNWYV, ECOTTAICHOU KOl OOUIKWV
UAIKWV €101 WOTE va EAAXIOTOTIOIEITAI O KivOUVOG
MOAUVONG TOU £€DA@OUG I PUTTAVONG TWV UDATWV.

https://innodez.com/how-to-mitigate-the-negative-effects-of-
construction-industry-on-global-environment-through-proper-
design-practices/
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