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5.9 EmTpemnépevn Tdon - oUVTEAECTAG AoPAAelag

5.10 EmTpemépevn TAoN OTN MEPITITWON HETABANTWV POPTiWV - TUTTOG
SEEFEHLNER
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Emdiwkopevol oTOXOI:

I:i/ Na avTiAn@Beite T0 POAO TNG AVTOXNG TWV UAKQOV OTNV acPAAela
TWV KATAOKEUWV KAl Tn oroudaldtntd tng, ws PAacikou TEXVOAOYL-
KoU HaBnuaTog, yia OAEQ TIG ElOIKOTNTEG.

I:i/ Na yvwpioeTte Baoikoug TeXVIKOUG 6poUg TOU HaBuaTog, yia va ap-
XlOETE VA EEOIKELWVEODTE [E TN “YAWOOQA TWV TEXVIKDV.

I:i/ Na eiote oe BEon va avapepete 1a €idn Twv QopTiwy, eEeldikelo-
VTAG TO KABEva ard autq, e avriotola napadeiypata.

I:i/ Na yvwpioete TNV €KTAON KAl TO TIEPLEXOUEVO TOU HABAHUATOG.

I:i/ Na eiote oe B€0mn va avaépeTe TIG BACIKEG “KATATIOVNOELS”, va opi-
CeTe TNV KABEULA Ard AUTEG KAl VA TIG eVTOTICETE OTNV TIPAEN.

I:i/ Na katavoroete TNV €vvola Tng Tdong, TO AITLO TIOU TNV TIPOKAAEL
Kat tTnv aAAnAouxia: cwua-popTio-MapaudpPpwon-avartucoOUEVEG

Tdoelg.

I:i/ Na opifete Tnv TAON, va AVAPEPETE TOV AVTIOTOLXO TUTIO Kal va AU-
VETE TIPORANATA TIPOOSLOPIoUMOU TNG TAONG, Tou popTiou, TG dla-
TOUNG.

I:i/ Na dwaturiwvete 1o Nouo tou Hooke.

I:i/ Na yvwpilete Ta €idn Twv KATATovhoewy, 0TA OToia avagpEPovTal n
ETIUNAKUVOT) KaL N erBpdxuvon.

I:i/ Na opiCete TNV emunKuvon, TV 0IKNA EMIUAKUVON Kal avtiotolxa
ywa v erppaxuvon.

I:i/ Na opiCeTte TO HETPO €AACTIKOTNTAG Kal va e€nyeite yati auto xa-
paktnpifel Ta UALKA.

I:i/ Na rieptypdpeTe TN OOKIUA OE EPEAKUCUO.
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I:i/ Na epunveueTe Kal va €i0Te o€ BEON va avTAeite oTolxeia aro T1a a-
vtioTolxa daypaupuara.

I:i/ Na opifete TIG TAOEIC OTO OPLO AvVAAOYiag, €AACTIKOTNTAG, Olap-
pong, Bpauong.

I:i/ Na yvwpiete Tn onuacia TG EMTPENOPEVNG TAONG KAl TOU CUVTE-
AeoT) aopAAELQG YA TNV AVTOXT) - AOPAAELQ TWV KATACOKEUWV.

I:i/ Na opifeTe Ta LETABANTA POPTIA KAL VA AVAPEPETE TAPAdEIYUATA.

I:ﬁ Na AUveTte PORANUATA OXETIKA HE 6CA avaPEPOVTAL TTAPATIAV® , va
OUYKPIVETE KAl VA UEAETATE TA ATIOTEAECUATA, WOTE VA KATAAAYETE
01N OlATUMWOoN XPAOLWY CUUTIEPACUATWY.

5.1 H ANTOXH TQN YAIKQN

‘'Onwg 1on ava@epbnke oTnV apxr) Tou IPWTOU UEPOUG, N AVTOXT) TwV UAL-
KV gival To THAMA TG MnXavikng, To oroio €EeTAlel TA TAPALOPPWOLUA
owpata, étav nMavw o autd evepyouv SUVALELG.

MPOoKeWEVOU VA OPICOUE TO AVTIKEIUEVO TNG AVTOXNG TWV UAIKDOV TILO
QAVAAUTIKQA, TIPOCBETOUE TA €ENG:

o H UEAETN TNG AVTOXNG MIOG KATACOKEUNG, BETEL TOV HEAETNTY AMEvavTl
oe U0 avTIPATIKEG eTIOLWEELG, TIOU cuvoyifovTal oe dUO AEEELG: aoPpa-
A€1a Kal oikovoyia.

o OL OUO QUTEG QVTAYWVLIOTIKEG ETIOLWEELG, AELTOUPYOUV 1 pia og Bapog
™G AAANG. EToL n peyaAutepn acPAAEla TNG KATAOKEUNG, TIPOUTOBETEL
MEYOAUTEPN TIOCOTNTA KATACOKEUAOTIKWY UAIKDV 1| KAAUTEPNG TOLOTN-
TAg, TIou peTappalovtal oe UPNASTEPO KATAOKEUAOTIKO KOOTOG, EVW Q-
vTiBeTa N EAATTWON TOU KOOTOUG UE OKOMO TNV OlKOVOWia, Propei va
Beoel og Kivouvo Tnv acpaAela.

Ot emdln&elg mou neptypdyape, mapd TIG AVTAYWVIOTIKEG TOUG TACELG,
Ogv anoteAouV diAnuua ya to peAetntn. Eival autovonTto, 61L n Kupiapyxn
Beon, mpénel va eival n eniteuEn g HEYLIOTNG duvaTthS ACPAAELQG.

H avroxni Twv UAIKQV, €ival n EMOTAKN, TTOU HEAETA TA OTOIXEia TWV
KATAOKEUWYV KAl TI§ AVTIOTOIXEG TTAPAHMOPPWOEIG TOUG, OTAV MAVW O au-
TA evepyouv eEWTEPIKEG OUVANEIG, UE KUPIO OTOXO TOV KABOPIOHO TWV
ouvlnkKwv mmou e§acgalifouv Thv avToxn Toug.
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5.2 BAZIKEZ EIZAMQriKEZ ENNOIEZ

O1 duvapelg 1) oL POTIES Ol OTIoiEQ eVvEPYOUV OTO EEWTEPIKO TWV CWUATWV
Kal oL avtiotolxeg avtdpdoelg TIOU AUTEG TIPOKAAOUV, ovoualovtal
PoprTia.

‘Otav éva owua, BpiokeTtal utd Tnv enidpacn PopTiwv, AEUe OTL POPTi-
CeTal ") katamoveital 1 BpiokeTal o evraTikf Kataotaon. Otav Ta QopTtia
TTAUOOUV VA EVEPYOUV OTO OWHA, AEUE OTL TO CWHA ammoPpopTideTal.

ATIOTEAEONA TNG POPTIONG TWV CWHATWY, eival n aAAayr) TOU OXNUATOG
Toug, ONAadn N MapaMOPPWON, TIOU €XEL WG OUVETELA TNV AVATTTUEN OTO &-
OWTEPIKO TOUG SUVANEWV TIOU OVOUAZOVTAL EOWTEPIKEG SUVANEIG.

OL napapoppwoelg, TIoU uPpioTavtal Ta cwuata mou goptidovtal dla-
Kpivovtal o€:

Q) mapodIkEG R EAACTIKEG, OL ortoieg e§agavifovTal Kal Ta oOUATA £Ma-
VEPXOVTAL TIANPWSG OTNV APXLK TOUG KATAOTAOT, META TNV ATIOPOPTION
ToUug, (N WBLOTNTA aUTH OVvOopAleTal EAACTIKOTNTA), KAL

B) Movipeg R MAAOTIKEG, OL oroieq e§akoAouBouv va Tapauévouv ota
OoWPATA KAl JETA TNV armoPopTLor) Toug. Av Ta OOPATA auTtd, Ta oroia &-
XOUV UTIOOoTEl TETOIOU €i00UC TIAPAPOPPWOELS, POPTIOTOUV OTASIOKA UE
MEYOAUTEPQA POPTIa, avaropeukTa Ba eméABeL n Bpaldon Toug.

‘Onwg eivat puaolkod, 6Aa Ta UAIKA , ard Ta oroia artoteAouvTal Ta dld-
Gopa cwuata, dev €MOEIKVUOUV TNV idla cuureplpopd 6tav PpopTiovTal.
Oplouéva amnd autd eppavifouv CNUAVTIKES TTIAPANOPPOOELS, TIPLV ETIEABEL
n Bpauon Toug Kal ovopdalovtal 6AKIMa UAIKA, evd AAAa eugavidouv iapa-
MOPPWOELG TIOAU TIEPLOPLOUEVNG EKTAONG Kal ovoualovTal ypabupd.

'OAKIPA UAIKA: XOAKOG, OAOULIVIO, XAAUBAG K.A.TTL.

Wabupda UALKA: XUTOOIONPOG, OKUPODEUA, YUQAL, TIETPES, KEPAMIKA, UAL-
KA KA

5.3 TA EIAH TQN ¢OPTIQN
Ta @opTtia, 6nwg 1ndn £xel avagpepbei, eival ol eEWTEPIKEG DUVAELG TIOU €-
vepYOoUV oTa dldPpopa ocwuata Kat dlakpivovTal os:

a) Méviya opTia® sival ekeiva nou dev petaBdAAovral, katd B€on kat
péyeBog. MN.X. TO idl0 BApog TwV CWHATWV.
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6) MetaBAnTa ¢oprtia’ eival Ta petaBailoueva, kata BEon kat peyebog.
IM.X. TO autokivnTo Tou dLEPXETAL [Mia YEPUPQ, ival oe OXEOMN UE TN YEPU-
pa, LETAPBANTO popTio.

Y) ZUYKEVTPWHEVA KAl EMPAVEIAKA PopTia, eival avTioTolxa ta gopTtia
TIOU €vEPYOUV O€ ia TIOAU WIKPN TIEPLOXT) TOU CWHATOG KAl TA (popTia Tou
eVEPYOUV O€ Wia EKTETAUEVN TIEPLOXN TOU OWPATOG. Ta UMOOTUAMPATA
(KOAGVEQ) WIaG KATOoIKIag Kal n Tieon Tou vepoU OTA TOLXWUATA [lag Tioi-
vag, eival avtiotolxa mapadeiylaTa CUYKEVIPWHEVWVY Kal ETILPAVEIAKWDV
QOPTIiWV.

0) Apeoa Kal égpeca gopTia, eival avTioTolxa Ta PopTia, TTou dpouV a-
rneubeiag Mavw oTa COUATA KAl TA POPTia Mou dpoulv PeE Tn HecoAdGpnon
oldTa&ng (GAAou owpatog). MN.x. To Bapog evog Tpamellou Kal To BAapog
TWV AVTIKEIMEVWV TIOU €XOUV TOToBeTNnBEl emavw oTo Tparedl, avtioTolxa,
WG TPOG TO dAredo.

5.4 Ol ZNMNOYAAIOTEPEZ KATAMONHZEIZ

2TV napdypago autr|, 8a avapepbBoUe OTIC OTTIOUdALOTEPEG ATTAEG KATA-
TIOVNOELG, ETIXELPWOVTAG HLA TIPWTN TIPOCEYYLON TOUG (OX. 5.4 a):

a) EpeAkuopédg kail BAign: O kaTarmovhoelg Auteg, yia va ekdnAwbouv
o€ éva owua, Ba TPETEL va evepyouv OTa AKPA TOU PopTia avTtibeTta, Twv
OTIOiWV N CUVICTAEVT CUMTITITEL UE TO YEWMETPLIKO AEovVa TOU OWUATOG. A-
vaAoya, av To oua Teivel va emunkuveei 1) va emppaxuvbei, katarovei-
TalL avtioTolXa o€ EPEAKUCUO 1 BAIYN.

6) Ailarpunon spoavifetal oe €va owua, 0Tav evepyouv oe autd dUo
@opTtia Kabeta oTov AEova Tou Kal ol dleubuvoelg Toug BpiokovTal TOAU
TANnciov n pia otnv GAAn.

Y) Kaun gupavicetal oe éva owpa, 6tav evepyouv oe autd PpopTia Ka-
Beta otov dEova Tou , TIOU £€XOUV WG CUVETIELA TN ONLIoUpYia pOoTiwY , TIOU
BpiokovTal oe éva eninedo KABeTO 01N SLATOUA TOU Kal TIoU JLEPXETAL ard
TO YEWUETPLIKO A&ova ToU OCWPATOG.

(AleukpiviCetal 6TL, WG dlatour) opideTal N eMPAvELQ TIOU TIPOKUTTTEL O-
Tav TIPAYMATOTIOW|OOUNE [ia TOMA TOU OWMATOG ME €va eTUMeEdO KABETO
oTov agova tou ).
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BAiBeTal v TO KATW ePeAKUETAL

ZxnMa 5.4a O! orroudaloTEPEG KATAMOVNOELG

8) ZTpéYn eupavidetal oe €va owua, 0Tav Ta PopTia Mou evepyouv o€
auTo, artoteAouv {eUyogq Tou Bpioketal og pia dlatour) KABeTn otov a&ova
TOU OWUATOG.

€) Auyiopég sival n Tautdonun katandévnon pe tn BAIYn , and nmAsupdg
opdAong TWv PopETiwv, UTO TNV MPOUTOBEON OUWS OTL TO UAKOG TOU CWHA-
TOG eival TTOAU HEYAANO O OXEON HE TIG AAAEG BIOCTACELG TOU.
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5.5 H ENNOIA THZ TAZHX

Eotw n pdpdog AB ( ox. 5.5 a - 1) rmou kataroveital oe epeAKUCUO arod Ta
@opTia P. Me éva erinedo kdBeto otov dEovd Tng, MPAYUATOTIOOUE OTO
onueio I, v TouR T - 17, Me TNV oroia dtaxwpiCouue TN PARdO oTA TUNUA-
Ta Al kau Bl (ox 5.5 a - 2). EEetdlovTtag TIG OUVBNKEG LOOPPOTIAG TOU apL-
OTePOU TUNHATOG AlN, SLATIIOTWVOUE OTL YA VA BPioKETAL O€ LOOPPOTTia, Ba
npénel To 0e€lo TuAUa BN va aokel oe autd pia duvaun F, ion kat avtiBeTn
™™g P. Kat’ avaloyia, yla va Bpioketal oe .oopporttia to Tunua BIT, 6a mpé-
TIEL VA QOKEITAL O€ AUTO, aro To aploTePO Tunua Al pia duvaun F, ion kat
avtibetn ™g P.

P A T r B

B e o I

A r r B
P~ — =11
r B

P ¢ A P
e e S o S

ZxAMa 5.5a Ot 0pBEG ePEAKUOTIKEG TAOELG

O1 duvauelg F, eival eowTepIKEG DUVAUELG, OUOLOUOPPA KATAVEUNUEVERQ
OTIG SlaTOUEG OTO onueio [N NG papdou, Tou TPonRABav arnd Tnv Toun T -
T (0x-55a-3).

Av uroBéooupe, OTL KABE OTOLXELWOEG TUNMA TNG SLATOUAG OEXETAL TN
oTolXelwdn duvaun (o), TéTe, apou n dlaTour TG paBdou eival ion pe A,
TIPOKUTITEL :

F=0- Kalt

To mnAiko auto (o), ovopdadetal Taon kat akoun opOn Taon, and 1o ye-
YOVOG OTL eival KABeTn OTn OlATOUR, KAl 0pOR €PEAKUOCTIKA Tdon, ylati
pogKuYPEe amnod Katardvnon Ing papdou o EPEAKUCUO.

Ot Tdoelg dev dnuloupyouUvVTal 0av ArOTEAECHUA TNG OpA0ONS TWV POPTIWV TIAVW
0TA OWUATA, AAAG Cav AMOTEAECUA TWV TIAPANOPPWOEWY TIOU UpioTavTtal Ta Ow-
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O NAPAAEIFMA

Mia pdpdog TeTPaYWVIKAG dLATOMNG HE TIAEUPA 5 cm, epeAKUETAL ATTO Pop-
Tio dyvwotng €vraong. Av n avarrtucoodpevn TAon eival ion pe 1500
N/cm2, va TipoodloploTei To popTio o daN/ cm?

Aivovrai: ZnrouvTral:
a=5cm F oe daN/cm?

o = 1500 N / cm?

Auon
o = 1500 N/cm? = 150 daN/cm?
_F
O=A
F=A-0

A =02 =52 cm? = 25 cm?
F=A-0=25 cm? - 150 daN/cm?
F = 3750 daN

2Uvéxela NG urtoonueiwong
pata aro Tnv nidpacn Twv PpopTiwy.

MpayuaTt, katd Tn OldpKela TNG dPAONG KATIOWWY POPTIWV O €va CWa, autd
apxidel va mapapopPveTal, dnNAadn Ta HEPN TOU CWPATOG N KAAUTEPA TA UOpPLa
TOU OWUATOG KETAKLVOUVTAL, UE ATIOTEAECWUA, OTN PAOCT AUTY, TO CWUA va un Bpei-
oketal og loopportiia. ‘Oco Ta PopTia PeEYAADVOUV, JEYAADVOUV, OTWG eival PuOlL-
KO, KAl Ol TIAPALOPPWOELG TOU CWUATOG KAl ETTOUEVWG UEYOADVOUV KAl Ol TAOELG
TIOU avartuooovTal TAOELG TIOU aVTUTPOOWITEUOUV TIG avTIOPACELS TWV HOPiwV TOU
OWMATOG OTIG TIAPANOPPWOELG TOU. 'L auTdv akpB®G To AOYO, OL TIAPALOPPOOELS
TOU OWUATOG MEYAAWVOUV, HEXPLG OTOU OL QVvTIoTOLXEG TACELG TIOU avarTuooovTal,
VQ LOOPPOTINOOUV TIG EEWTEPIKEG DUVANELG KAL TO WA va Bpebei kal TIAAL O KATA-
oTaon wopportiag. MNpérnel akoun va TovioTel OTL yla va dLEUKOAUVEBEL N LEAETN TNG
AVTOXNAG TWV UAIK®WV Kal va artAorionBei n emiAuon Twv TPORANUATWY TIOU TIPOKU-
TITOUV, YivovTtal OeKTEG OL TIAPAKATW BECELG:

1. Ta ocwpata BewpouvTal opoyevr), SnAadn UAKA TIOU €XOUV TIG (SlEQ PUOLKEG -
d10TNTEG 0 6AO TOUG TOV OYKO, dNAQdT) og KABe onueio Toug.

2. Ta ocwpata BewpolvTal EAACTIKWG LoOTPOoTa, dNAAdr) UAIKA TIoU €X0UV TIG (01Eq
€NAOTIKEG 1OLOTNTEG TIPOG OAEQ TIG dleubuvoelg.

To KAOUTOOUK TL.X. €XEL TIPOG OAEG TIG JLEUBUVOELG TIG IOlEG EAACTIKEG LOLOTN-
TEG, YU AUTO Kat AéyeTal UAIKO EAACTIKWG LOOTPOTIO, EVM TO EUAO TIAPOUCLALEL
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5.6 O NOMOZ TOY HOOKE

Ao TEPAPATIKEG DOKIUEG TWV UAIKWV, €XEL artodelxBei 6TL ol mapauopPpw-
O€lG TIOU upioTavTal Ta POPTIoUEVA CWUATA, eival avAAOYEQG UE TA PopPTia,
oTnV apxn TwV TIAPAPOPPLOEWV, AAAA OTN CUVEXELQ, Ol TIAPAUOPPUOELS
augdavovtal, ( pe Taxutepo pubuod), e PeYAAUTEPO TIOCOOTO AMd TO AvTi-
OTOLXO TI0CO0O0TO AUENONG TWV POPTiWV.

O vopog tou Hooke Agyel OTL: Av Bev EeTEPAOCTEI £VA GUYKEKPIMEVO 6-
P10, TTOU ovouaderal 6plo avaAoyiag, ol MapauopPWOEI§ TTOU UPicTavTal
Ta POPTICHEVA CWHATA, €ival AVAAOYEG HE TA AVTIOTOIXA POPTia TTOU TIG
TIPOKAAecav.

O véuog daturniwbnke to 1678 e ™ epdon «ut tensio sic vis» kal arto-
TeAel TN BacKOTEPN apxT), OTNV Ortoia BEPEAIDBNKE 1 EMOTAMN TNG AVTO-
XNG TWV UAIKDV.

2UVEXELD TNG UTtoonueiwong

KaTd TN OleUBUVOoN TWV VOV TOU HEYAAUTEPN EAACTIKOTNTA KAl KATA TNV KABETN
dleubuvon TPoG TIG (veg TOU UKPOTEPN, YL AuTd KAl AEYETAL UAIKO EAACTIKWG
aviooTPOoTIO.

3. Ta ocwpata £€xouv otabepn diatopr) (A= oTabepr)) oe OAO TOUG TO PAKOG.

H ocuvioTtauévn Twv PopTiwy Tou evepyoUv OTA CMUATA, EVEPYEL KATA TO YEW-
METPIKO TOug dEova.

5. 'OAeg oL KABeTEG OLATOMEG TIPOG TO YEWUETPIKO AEOVA TOU CWUATOG TIPLV artd TN
Katarnovnon, eEakoAoubouv va eival KABeTeg Kal kata tn dldpkela TNG KaTarnod-
VNOoNG KAl ETMIOMEVWG KAL KATA TNV MApaudppwaon, Yeyovog Tou onuaivel OTL :

a. OAEG Ol iveg Katd PrKog TOU OMUATOG TIAPAUOPPWOVOVTAL KAl KATArovouvTal
KaTd ToVv (010 akpBWS TPOTIO, 1
. OA0 TO CWHA KaATaroveital oUoLOHoPPA, 1
Y. OAQ TQ QOPTIO TIOU EVEPYOUV OTO CWKA €ival KATAVEUNUEVA OlOLOUOpPa OE
OAn N datopr, Tou eival KABETN TPOG TO YEWMETPIKO A&ova Kal Tn Cuvl-
OTAMEVN TWV POoPTiWV, ONAad :
0. Ol AVATITUGCONEVEG TACEIG Eival OUOIOHOPPA KATAVEPNHEVEG GE OAN TN dia-
TOMNA TTOU €ival KABETN P0G TOV YEWHETPIKO AEova Kal Tn CUVIOTAHEVN TWV
POPTiWV.
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5.7 EMIMHKYNZH - ENIBPAXYNZH

Eotw n nplopaTikn pdBoog (oX. 5.7 a), n oroia Katamoveital oe ePeAKU-
Ou6 N BAIYN and 1o popTio (F), pe amotéAeopa Tn HETABOAN TOU UAKOUG
™me papdou katd A/l. H petaBoAn autr, avtinpoowreUsl T UETABOATR TOU
OAIKOU UAKOUG TNG pARdoU Kal ovoudaleTal EMPAKUVON OTnN TIEPITTWOT TOU
€PEAKUOUOU Kal emBpayxuvon oe ekeivn TG BAIWNG.

N \ N

AL

|

A A

ZxAuMa 5.7a Ermunkuvon kat erppaxuvon paBoéou

Eival eUkoAa katavonTo, OTL Wia Tautéonun LETABOAT Tou unkoug (AY),
€XEL EYAAN onuacia yia éva owua UKPoU URKOUG, O OXEoN e Eva owua
MEYAAOU pnkKoug. AuTO onuaivel OTL, av €xoupue dUo pAapdoug, TIoU €XOUV
Mrkn avtioTtolxa 2 m kat 0,5 m, oL ornoieg KATAMOVOUNEVEG O EPEAKUCUO
TIaPOUCLACOUV TAUTOONUN OALKY ETIUNKUVON (on pe 5 mm, n onuacia Kat
Ta oupriepacuata mou eEdyovTal yla Tig U0 TIEPITTWOELG, eival TAVTEANSG
OlAPOPETIKA. 2& AOPAAT] CUUTIEPACUATA ETIOUEVWG, Ba pag odnyei n yvw-
On NG METAPBOANG TOU UAKOUG, ava povAada HAKOUG TOU oWuatog, dnAadn
n €101KA METABOAR TOU HAKOUG (£), TIOU eKPPAZETAL ATTO TN OXEON:

g=" (1)
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2NV TEPIMTWOon Tou ePeAKUCUOU, N (€) Ba ovopdleTal €IBIKA EMUA-
KUvVOn Kal oTnV TepinTwon g BAIUNG, 18IKA emBépaxuvon.

O voépog Tou Hooke urtayopeuel 6TL, UTIO OPLOUEVEG OUVONKEG, N EOIKA
METABOAR ToUu PfKoug (g), eival avaioyn tg taong (o) mou avantuooeTal
OTa POPTIONEVA COUATA, TIOU KAaTartiovouvTal arod gopTia dnAadn :

-0 =
e=g Ka  o=¢ [E ©)
orou To E ekppalel To HETPO EAACTIKOTNTAG TIOU £EQPTATAL KAl XapA-
KTnpilel TOo UAIKO TOU OWMUATOG Kal TO oroio opiletal ard Tn oxéon:

_0
E=" 3)

ONA. WG 0Tabepd MNAIKO (OTNV €AAOTIKA TIEPLOXT)) TNG TAONG KAl NG £l
OLKNG METAPBOANG TOU UNKOUG.

Ao ™ oxéon (2) oe cuvduaouO E TIG OXEDEL :

TIPOKUTTTEL:

— = kai eropévwe Al =

>"|1
m<

H rapandvw oxéon dlatunwvetal wg €ENG: H yetaBoAn Tou PRAKoug €-
VoG OWPATOG —OTNV TIEPIOXN avaAoyiag— €ival avaloyn Tou ¢popTiou Kal
TOU apXIKoU Tou HRKOUG, Kal avTIoTpOPpwg avaioyn Tng S1aToPAG TOU Kal
TOU UETPOU EAACTIKOTNTAG.

0 NAPAAEITMA

PaBo0og KUKALKNAG SlaToung dtapétpou 8mm kat prkoug 1,50 m, epeAkueTal
ar6 ¢opTio 5000 daN. Av 1o HETPO EAACTIKOTNTAG TOU UAIKOU TNG papdou
gival ioo pe 2.100.000 daN / cm?, va MPooBIOPIOTEL N EMUAKUVOT TNG PA-
Boou.
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Aivovrai: ZnTouvTai:
d=8mm=0,8cm H emunkuvon (AY)

{=1,50m =150 cm
F = 5000 daN
E = 2.100.000 daN / cm?

Auon
_FI
Ag_AIIE
2
A0 314087 cm?
~T4 T 4
A = 0,50 cm?

Katd ouvénela:

5000 daN [1150 cm

Al = 2 2
0,50 cm?2 2100000 daN / cm
750000
Al'= 3550000 °™

Al=0,71cm =7,1 mm

5.8 H AOKIMH ZE E®EAKYZMO H OAIWH

Mpdkettal yia tn SOKLUN TIOU TIPAYMATOTIOLETAL OTA £QPYACTAPLA TNG AVTO-
XAG TWV UAKKQWV artd €0IKA YIa TO OKOTIO AuTd UNXAVAUATA, TIPOKELUEVOU
va TIPOOdIOPIcOUE Kal VA KATAYPAWOUME TIG XAPAKTNPLOTIKESG 1OLOTNTEQ
TWV UAIKQWV, TIG OXETIKEG UE TNV AVTOXT TOUG.

Mla To oKOMO AUTO, XPENOLLOTIOLOUVTAL AVTITPOCWIIEUTIKA SEiylaTa TWV U-
AKQV e TIPOKABOPLoEVEG SLAOTACELG, TIOU ovopagovTal dokipia (oX. 5.8 a).
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lo=0+ A1

— . ——— - — —|————-—-——|—— - — . ——

IxAua 5.8a Ermunkuvon (A7 ): To owua Exel apxtko unkog (. To cwyua emunkuve-
Tal Kal TO UNKogG Tou yivetat / ..

21N UnxXavr Twv SOKIUWV KaTtaypdagpovTal Ta epappolopeva popTia Ka-
TAndvNoNG ToU UAKOU 0 ePEAKUOWO 1 BAIYN (F) kat oL avtioToleg empun-
KUVOELG TOU UAIKOU (A(). To dldypaupa Tou TIPOKUTITEL artd Tn XpNnon Twv
OTOLXEIWV AUTWV YLA TNV TIEPITITWON TOU EPEAKUCHOU, €XEL TN LOPPN TOU
ox- 5.8 B.

Y

Eruunkuvoelg (Af)

Zxnua 5.86 Adypauua erunkuvoewy - @opTtiwv

270 OlAypappa OLaKPIVOUNE TIEVTE “TIEPLOXER”:

a) Tnv avaAoyikn nepioxn (OA ), otnv oroia Ta epapuolopeva optia



BASIKEZ ENNOIEZ 111

eival avdoya Twv avTtioTolXwV TAPAPOoPPOOEWY, OTIWG £TioNg TO 6pIo
(poptio) avaroyiag (F,). Ard T0 GOPTIO AUTO KAl UE YVWOTEG TIG dlAOTA-
O€EIG TOU OOKIUIOU Kal ETIOMEVWG UE YVWOoTn TN dlatour tou (A)*, mpoodio-
piCoupe v avtiotolxn Taon avaloyiag (o,):

B) Tnv mepioxn (AE), otnv oroia oL MapapopPOoelq eival EAAOTIKEG,
QAAAG Ta QopTia dev eival avaAoya TwV EMUNKUVOEWV.

Y) Tnv eAaoTikf rrepioxn (OE), rou mieptAaupavel T SUo Tapanave Te-
ploxég (OE = OA + AE ) kat To oplo (poptio) eraotikotntag (F,). H avti-
otolxn Taon (6plo) EAACTIKOTNTAG (T,), Ba MPOKUTTEL Ard T OXEoN:

0) Tnv mepIoXA TWV MAAGTIKWV i HOVINWV TTapapoppwocwy (EA) e o-
PLOKO onueio To A, TIou ekmpoowriel To 6plo dlappong. H avtiotolxn taon
(6p10) dlapponq (Og), Ba mpokurTEL ard Tn oxeon :

€) Tnv mepiloxn Bpavong (A®), otnv omnoia cuvavtaue Peyaleg napa-
HOPQPWOELS, UE UIKPEG AVTIOTOLXEG AUENOELG TWV POPTIWV. ZNUAVTIKO On-
peio g meploxng eivat to (M), dnAadr) To onueio, OTO Oroio AVTIOTOLXEL
TO LEYLOTO QOPTIO KaTamovnong tou dokipiou (F, ), To omoio Bewpeital yia
TO UAIKO wg ¢opTio Bpadong (Fg).

H avTtioTtoxn t1don (6plo) Bpauvong, Ba mpokUTTTEL Ard TN OXEON :

)

Katd tn dldpkela g dOKIUAG, oTo onpeio (M) Tou dlaypauuatog onuet-
(MVETAL ONUAVTIKA LEiwon NG dlatoung Tou dokiiou (ox. 5.8 y), n omnoia o-
voualetal eykapoia ouotoAl. Metd 10 onueio (M), akoAouBei oto dla-
yYpauua 1o onueio (©). Ztnv nepoxn (MO), apd 10 yeyovog OTL Ta avTi-
oToLa PopTia eAattwvovTal, To dokiulo Bpavetal (0To onpeio O).

* Kata ) 81dpkela g SoKiung n dlatour] (A) Bewpeital auetdBAnt (A = otade-
on).
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‘ (+ A ‘

Zxnua 5.8y H eykdpoia cuotoAn

O NAPAAEIFMA

‘Eva dokiulo diapetpou 12 mm kat prkoug 60 cm, urneBAnRBn oe doKIuN o
€PEAKUOUO Kal £dwOe Ta aroTeAéouata :

doptio avaloyiag: 1695 daN

Emunkuvon: 0,045 cm

Av TO PopTio Bpauong Tou doklipiou eival ico pe 4238 daN, va rpoadlo-
pLoTOUV :

a. H Taon oto 6plo avaAoyiag,

B. H T@on oto 6plo Bpauvong,

Y. H edkn eruunkuvon,

0. H e1d1kn) emurKuvon i Tolg €KATO,

€. To HETPO EAAOCTIKOTNTAG TOU UALKOU.
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Aivovrai: ZnTouvTral:
d=12mm a. H téon oto 6pto avaloyiag (o)
¢=60cm B. H taon oto 6plo Bpauong (oep).
Fq= 1695 daN Y. H e181kn empuAkuvon (€)
Fep = 4238 daN 0. H e1d1kn) emunKuvon 1l Tolg eKATO (£%)
Al =0,045cm €. To YETpo ehaotikoéTNTAag (E)
FQ
Oq = K
2
AT 3140127 cm?
T4 4
A =1,13 cm?
Fa 1695 daN

O . =—=
@ A 113cm?

a
o, = 1500 daN/cm?

oo 4038 dan
Ogo=—F = ol

PTA 1,130m2

2
Ogo = 3750 daN/cm

_ Al 0,045 cm
~/  60cm

€ =0,00075

e% = &0 oo - 0045 cm

/0 60 cm (100

€% = 0,075

K

F

_'a
Aﬁ_AEE
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£_ fa™ _ 1695daN (60 cm
ATA? 1,13 cm? [D,045 cm

£ _ 101700 daN
0,05085 cm?
E = 2000000 92N

cm2

5.9 EMITPENOMENH TAZH - ZYNTEAEZTHZ AZ®AAEIAZ

MNa va eival eEaopallopévn N avtoxn TwV KATACKEUWY, €ival autovonto,
OTL OV TPETIEL KATA TN POPTION TOUG va eEavTAouvTtal Ta 6pla TG avioxng
Toug, Ylati av auTto oupBel kal To UAIKO TIapoucstacel TLX. €va Un EPPAVEQ
EAATTWUA, TOTE OAN N KATACOKEUT Ba KatappeUoel. Oa TIPETIEL ETTOUEVWG, N
KATAOKEUN va QOPTIOTEL KATA TETOLO TPOTIO, WOTE VA UTIAPXOUV ETIAPKEIQ
€YYUNOELG aopAAelag, EvavTl reavav Kivouvwy, Tou dev eival yvwoToi, o-
TAV TMPAYUATOTIOIOUPE TOUG UTTOAOYLOMOUG avtoxng. Ot kivdouvol, eKTOC a-
Mo Ta TBava €0WTEPIKA EAATTWUATA TWV UAIKWOV, UITOPOUV va cuvoyl-
OTOUV O€: UIKPOPWYMEG, oTNnV Umnapén EEvwv mpooui&ewv ota UAIKA JE €-
TTaKOAouBn v aAAoiwon Twv IBL0THTWY Toug, oTnNV aBeBatdtnTa TWV [e-
veBwv, (Kat Tou TPOTIOU IE TOV OTIOI0 EVEPYOUV), TWV HEYIOTWV POPTIWV UE
EMAKOAOUBN TNV aduvauia mPoodloplouol TwV avTioTtolxwv tdoewv. H a-
duvapia autr, yivetal eviovoTepn, AOYw TWV AVAYKAOTIKMV ATTAOTIOIOE-
WV TIOU TIPAYMATOTIOLOUVTAL OTOUG UTTOAOYLOMOUG TNG AVTOXNG, TIPOKELUE-
VOU VA QVTIUETWTILIOTOUV TIOAUTIAOKA TIPORBAAUATA.

EmTpenouevn Taon (0,,), OvVOUAZeTal n TGon Ue TNV omoia emTpENMETAI
va kararmovnOei €va UAIKO, yia va gival e€acpallopévn n avroxn Tou,
(ka1 pUOIKa KATw amd GUYKEKPINEVA TIEPIBwpPIa acpdaAeiag). H Tdon autn
opiCetal arnd ) oxeon:

OTIOU V 0 GUVTEAEOTAG AoPAAelag, o omoiog deixvel MOoeg PopPEQ N €-
MTPEMOPEVN TAON €ival HIKPOTEPN TG TAong Opalong Tou UAIKOU, | TG
TGong d1apponRg (v - o = Ogp KalI V-0, = O5).

Mapd TO YeEYOVOG, OTL O CUVTEAEOTAG aopaAlelag npoodlopileTal arnod
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TEXVIKOUG KAVOVIOUOUG, deV gival Aiyeg OL TIEPUTTWOELG, TIOU TIPETIEL VA KA-
BoploTei and 1o peAeTNTy, O6XL TAVTOTE XWPIG 0OBAPEG OUOKOAIEG.
Mn.x.
X@AuBag v = 1,5+ 1,7 (évavti dlappor|g)
v =2+3 (évavtLBpauong)
ZUhov=3+45
XuTtooidnpogv =6+ 8

5.10 H ENMITPENOMENH TAZH ZTH MNEPINTQZH METABAHTQN
®OPTIQN - TYNOZ SEEFEHLNER

M TIQ TIEPUTTWOELG, TIOU TaA dLAPOPA UAIKA, KaTtartovouvTal arod [n OTATIKA
@opTtia, donAadn arnod goptia petaBarAdueva petagu SUO TIMWY, Hag eAAXL-
0TNG KAl Ylag PEYLOTNG, LoXUEL O TUTIOG TOU SEEFEHLNER, TIOU €XEL TN LOpP-
on:

1+Fs}\)
2F

: ETUTPEMOMEVT TAON ard HETABANTA POPTIq,

2
Ocn(uet) = 3 Ocn

orou, Ocn(uer)
Fea: EAAXI0TO HETABANTO POPTIO

F: uéyloto petaBAnTo poptio.

Av 10 @opTio petaBalAetal ueta&u (-F + F), omou - F = F,, T0TE 0 TU-
rog Tou Seefehlner maipvel T popen:

1
3 Ocn

-F
Oernt (uer) = % Oen (1 + ﬁ) Kal Ocn (uet)

Av 10 QOopTio peTaBaAAeTal HETAEU TwV akpaiwv Tav (O + F), 16T1E
Fe) = 0, onote mpokurreL:

Ocn (uer)

2
=§Osn

et (peT)

Ol nopan@vw OxXECEIG €XOUV TIPOOJLOPIOTEl TEIPAUATIKA ard Tov
Wohler.
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O NAPAAEIFMA

To ePeAKUOTIKO popTio Bpauong uiag pdBdou, ival ioo pe 9000 daN kat
ETUTPEMOMEVT TAOM ion pe 10 daN/mm?2. Av 0 CUVTEAEOTAG AoPAAEIAS An-
@Bel ioog ue 3, va rpoodloploTei n dAPETPOG TNG PARdOU.

AivovTrar: ZnTouvTal:
Fep = 9000 daN H duapetpog Tng pdpdou (d)
Ogr = 10 daN/mm?
v=3
Auon
2
P 4. /4A (1)
4 m
F F
__% %
Ogo A A Goo (2)
o)
Bp
V= o Oep =V Eben 3)

Ao v (3) €xoupe :

Ogo =V " Ogr=3+10 daN/mm?2

Ogo = 30 daN/mm?
Ao T (2) poKUTTTEL:
F

_ "8 _ 9000 daN
Ogo 30 daN/mm?

A = 300 mm?

AvTioTolxa, and v (1) Eéxoupe :

2
d= ﬂ=./%=./3ggmm2
\/ T ,

Kal emouévwg :

d=19,55mm
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& 2YNTOMH NEPIAHWH NEMITOY KE®AAAIOY
-

=
‘ o« H avroxi Twv UAIKQV €ival n €MOTAMN, TTOU HEAETAEI Ta

. OTOIXEIO TWV KATAOKEUWV Kal TIG AVTIOTOIXEG TTApApOp-
' }E PWOEI§ TOUG, OTAV TTAVW O AUTA EVEPYOUV £EWTEPIKEGQ

duvapeig, e KUPI0 0TOXO TOV KABOPIoHO TWV CUVONK®V
mou e§acpalifouv Tnv avroyn Toug.

o O1 duvauelg 1 ol porEQ oL oroieq evepyoUuv OTO EEWTEPIKO TWV CWUA-
TWV Kal oL avTioTolxeg avTidpAoElg TIOU AUTEG TIPOKAAOUV, ovoudadovTal
¢opTia. OTav £éva cwua, Bpioketal urd Tnv emnidpacn QopTiwy, AEue OTL
PopTideTal 1| kataroveital 1 BpiokeTal oe evraTikhp karaoraon. ‘Otav
Ta QopTia MavocouVv va evepyouv OTO OWMUA AEPE OTL TO CWHA ATTOPOp-
TigeTal.

o Ol mapapoppmoelg dlakpivovTal oe EAACTIKEG KAl TTAAOTIKEG.

o Ta UAKG SlakpivovTtal oe 6AKIHa Kal Ypabupd.

o Ta gopTtia dlakpivovtal o€ Héviya, METABANTA, CUYKEVTPWHEVA, EMIPA-
VEIAKA, Queoa Kal EYUeoa.

o HT1don (o) divetar wg mmAiko tou popTtiou (F) kat Tng dtatoung (A)

_F
O=a

o O voépog tou Hooke Aéyel OTL: Av dev EeTTEpAOTEI £VA GUYKEKPIMEVO O-
plo, Tou ovopaleral 6pio avaloyiag, ol MTAPAUOPPWOEIG TTOU UPioTaA-
VTAl Ta POPTICHEVA CWHATA €ival avAAOYEQ ME TA AVTIOTOIXA PopTia
TTOU TIQ TPOKAAEcaAvV.

o« Me Tov 6p0 empAKUVON XapaKTnpifoupe TNV auénon Tou UARKOUG TOU
OWMATOG OTN TIEPIMTTWON TOU EPEAKUCHOU Kal e TOV 6pOo emBpayxuvon
NV eAQTWOoN TOU UAKOUG TOU CWUATOC OTN Tepintwon g BAIPng.

o H 181k emuRkuvon Kai n €181k emBépdayxuvon divovral avTticToixa a-
mo 1o MNAiKo Tng empnRKuvong (A/) R Tng em6Bpayxuvong (A¢) Kai Tou
apxIKoU MAKoug () TOU COHATOG.
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o To pétpo gehaoTikoTnTAG (E) XapakTnpilel To UAIKO TOU GWHATOG Kal O-

pieTal amd Tn oxEon:

E=%
e

o AmO TN SOKIUN 0€ EPEAKUCUO TIPOKUTITOUV :

F
— HrTaon avahoyiag: O, = Aa
FS
— HTaon gAhaoTikéTnTAG! O, = ™
Fs
— HTaon di1appong: O = vy
, ] Fg
— HTdaon 6padong: Og = Y

« Erutpenopevn tdon (0g,,) ovouagetal n Taon mou EMTPENETAL VA KATa-
rnovnBei éva UAKS, yla va eival eEacpaAlopévn n avtoxr tou, (va u-
NApXouUV CUYKEKPLUEVA TieplBmpla acpaAelag). H Tdon autr opifetal a-
To Tn oxéon:

OTIOU V O OUVTEAEOTAG AOPAAELAG, O OTIoiog deixvel TIOOEC POPER N
ETUTPEMOMEVN TAON €ival HIKPOTEPN TG TAonGg Bpalong Tou UAIKOU A TnG
Taong d1appong (Vv - 0y, = 0g, KAl V-0 =0p).
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@ ASKHZEIE

L] 1. Mia paBdog pe opBoywvikn dtatopry 4 cm X 6 cm e@eAKUETAL OO
@opTio 2400 daN. Na mpoodloploTel 1 avantuoodevn taon oe daN/cm?
kat daN/mm?2.

[] 2. 3¢ pia petaAAikn dokd TomoBeteital Bapog 80 kN. Av n avartuo-
oomnuevn BATTIKY Tdon eivat ion pe 0,8 kN/mm?2 va uroAoytoTel n mAeupd

NG OLATOMNG TNG.

[] 3. Ano éva cuppatooyotvo kpépetal Bapog ioo pe 22,6 kN. Av 1 ava-
MTUCC6EVN TAon eival ion pe 0,20 KN/mm?2, va urnoAoyloTei 1 SIAUETPOg
TOU.

[] 4. Mia Aapa datoung 40 X 6 mm kat uAkoug 30 cm Katarnoveital o e-
@eAKUCNO arod popTtio 2400 daN. Av n Adpa eneunkuvetal katd 0,12 mm
Kat BpaveTtal urd goptio 4000 daN, va urtoAoylotouv:

a. H avarttuooouevn 1aon
B. To HETPO EAAOTIKOTNTAG TOU UALIKOU
Y. H téon Bpavong g Aduag.
[] 5. To qoptio Bpavong Tou UAIKOU piag epeAKUOHEVNCS pARSoU eival i-

oo pe 1000 daN. Av n paRdoc éxel SlATOUR on He 4 cm? KAl O CUVTEAE-
O0TNG aoPAAelag eival i0og [e 5, va UTIOAOYLOTEL N ETUTPETIOMUEVT TAOT).

[] 6. EpeAkudpevn paBdoc prikouc 40 cm, mapouciace emprkuvon 0,04
cm. Na mpoodloploTel N 181K ETUPNKUVOT KAl N Bla o€ TT0000TO €Ml TOIG
ekaro.



