KEDOAAAIO 1

Taon

1.1 EwcaywyRQ

Tatpia Bepehiwdn media TNG TEXVIKAG UNXAVIKAG Eival N OTATIKY, N SUVAMIKE KAl N PNXAVIKH TV VAIKWV. H 0TaTIKNA
Kal n SuvApIK acxohouvTal KATA KUPLo AOYO e TN PENETN e§wTEPIKWY SUVAEWV Kal KIVAGEWVY TTou oxetiCovTal
pe owpatidla kal oteped cwpata (dnAadn, 16eatd cwuaTa oTa omoia purmopei va ayvonBei omoladrjmote petafoln
07O HéyeBoG N 0To oXAHA AOYW TWV SUVAUEWV). H UNXAVIKA TWV UAIKWY ACXOAEITAL IE TN MENETN TWV EOWTEPIKWV
EMOPACEWV TTOU TIPOKAAOUV £EWTEPIKA (POPTIO TA OTTOI0 ACKOUVTAL OE TIAPAUOPPWOIUA cwiata (dnAadr, cwua-
TOL TTOU UITOPOUV VA EMIUNKUVOOULV, va Kap@BoLv 1) va TeploTpa@oLv). Nati eival onUavTIKA N LEAETN TWV ECWTE-
PIKWV SuvApEwy TToU avamtuooovTal o€ éva owpa; O AOyog €yKelTal 0To OTL Ol nxavikoi kahovuvTtat va oxedid-
00UV KAl VA TTapaydyouV Uid TTOIKIAIO KATAOKEUWY —OTTWE AUTOKIvNTA, agpomAdva, TAoia, aywyol, YEQUPEC, KTipla,
O PAYYEG, TOIXOl CUYKPATNONG, KIVNTAPEG KAl SLAPOPEG AANEG UNXAVOAOYIKEG KOTAOKEVEG— OL OTTOIEG UTTOKEIVTAL
0€ EOWTEPIKEC SUVAEIC, KAUTITIKEC KOl OTPETTIKEC POTTEC, TTOU eTTNPEACOUV TIC IBIOTNTEC KAl TN AEITOLPYIA TOUC.
Ave€dptnTa and TNV EQapUoyN, €Vag ao@ANAG KAl EMTUXNMEVOC OXeSIOOUOC TTPETTEL VA ATTAVTA 0TA akOAouBa
Tpia facikd epwTAuaTa TTOU OXETICOVTAL UE TN UNXAVIKNA:

1. Avtoxn: Exel To cwpa apkeTr avtoxr wote va mapaldfel ta @optia mou Ba acknBouv og auto; ©a UTOOTE(
Bpavon; ©a cuvexioel va Aertoupyei KATAANAa UTTO TNV emidpaon emavalapBavOEVWY GoPTIWY;

2. Avokapypia: Oa mapapopPwOEi To CWHA O TETOLO PABUO, WOTE VA PNV UTTOPEL VA EKTEAECEL TNV TIPOPAETO-
pevn Aetoupyia Tou;

3. Ztafepotntan evotadeia: Oa AUyioel TO CWHA EKTOG APXIKOU OXAUATOG OE KATTOLO UYNAOG pOPTIO, WOTE Va
pNv givat mAéov o€ B€on va cuvexioel va eKTeAel TNV TTPOPBAETTOEVN AElTOUPYia TOU;

H QVTIHETWTTION QUTWV TWV EPWTNUATWY amaltei TNV afloAdynon T000 Tou HEYEBOUE TWV ECWTEPIKA AVATITUCOO-
MeEVWVY SUVAPIEWVY OO0 KAl TWV AVATITUGOOUEVWY TTIAPAPOPPWOEWY OTO OWA, KABWE KAl TNV KATAvONon Twv Un-
XOVIKWV XAPAKTNPLIOTIKWY TOU {510V TOU UAIKOU TTOU XPNCLUOTIOLEITAL YIA TNV KATAOKEUH TOU SOMIKOU 1} pnXavo-
AoYIKOU OTOLXEIOU.

H pnxavikr twv VAIKWV anoTelei Baoiko medio o€ TOANOUG TOUEIG TwV PNXAVIKWV. To Tapov BiIBAio emkevipw-
vetal og S1a@opa €idn SouIkwy oTolxeiwv: OTTwC gival ol padol mou untdkelvtal o€ a&ovikd gopTia, ol d§oveg o
oTtPéYn, ot Sokoi o€ KAUYN Kal Ta LTTOCTUAWUATA o€ ONIPN. MOANEC OXETELG KAl KAVOVEG Y1a TOV OXESIACUO TTOU
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16 | MHXANIKH YAIKQN

ATIAVTWVTAL 0TOUG INXOAVOAOYIKOUG KWSIKEG KAL TIG TTPOSIAYPAPEC OXETIKA JIE TNV KATACKEUT UNXAVOAOYIKWV KAl
SouIkwv otolxeiwv BacifovTal oTIC apXEG TNG UNXAVIKAG TWV VAIKWV. M pia toxupr BepeNiwon Twv evvolwy NG
MNXAVIKAG TWV VMKWV KAl PIE TNV IKAVOTNTA EMAUONE TTPOBANUATWY, Ol OITNTEG £XOUV TA KATAMNNAA OS1a WoTe
VA TIPOXWPHOOUV OE TTIO TTIPOXWPNUEVA LaBRpaTa pnXavoAoyikoU oxedlaopou.

m 1.2 0p0n taon umé aovikn @opTion

> € KABE BePaTIKA EVOTNTA, UTIAPXOLV OPICHEVEG BEUENIWSELG EVVOLEG TTOU KATEXOUV TTPW-
TAPXIKN ONUACIA TIPOKEIUEVOU N KATAVONON TOU AVTIKEIMEVOU TOU BEUATOG va gival IKavo-

I — ., TIOINTIKA. TN UNXAVIKH TwV VAIKWVY, JIa TETOLA £vvola ival auTr TnG Taong. Me Toug amhou-
OTEPOUG TIOIOTIKOUG OPOUC, N TAoN eival n €viaon TnG E0WTePIKAC Suvaung. H Suvapun gival
1 éva Slavuopatikd péyebog Kal, we éva Stavuoua, €l Kal LETPO Kal kateuBuvon). H évtaon

P

UTTOSNAWVEL LA TIEPLOXH OTNV oTToia KatavépeTal n Suvapn. Q¢ ek TouTtou, N Tdon Umopei

IXHMA1.1a PaBsoc v OPIOTEIWG

pe afovikd popTio P. Taon = A")VQUW ’ 1)
EppBadov meploxng

s oo R Ma v eloaywyn TG évvolag tng 0pOng tdong, Oswpolpe pia opBoywvikn pdpdo mou bé-

4 xetaitnv emidpaon prag afoviknic Suvaung (Zxnpa 1.1a). Mia aovikn vvapn gival éva

B PopTiOo pe KaTeEVBUVON KATA UKOG TOoL Slaprikoug dova tou atolxeiou. Ota&ovikég duvd-

A ; HELG TTOU TEIVOUV VA ETTILINKUVOULV éva OTOLXE(0 OVOUAlovTal EPENKUOTIKEG SUVANELG KAl

Y ﬁ lj»“ 01 SUVAELG TTOU TEIVOUV VA LEIWOOULV TO PUNAKOG EVOG OTOIXEIOU aTToKAAOUVTAL ONITITIKEG

a duvapeic. H alovikry Suvapun P oto Xxrua 1.1a eivat epeAKUOTIKA. [0 TN LEAETN TWV E0W-

TEPIKWV eMOpAcewy, BewpoUe pia 1deatr) Topr otn pAapdo e T xprion evog eykapaoiou

» -1 oTov KUplo dova tng papdou emmédou, 6TwE 10 eMinedo a-a Tou LXAHATOC 1.1a, TTPOKEL-

pEVOU va PENETNOE ammd TTAEUPAC LIOOPPOTTIAC TO KATW Mo TNG pARSoU (Zxfpa 1.16). Ae-

IXHMA 1.18 Méon Souévou 6t auTo To emimedo oto omoio Aapdvetal n 1deatr Toun ival kdbeto otov dia-
Téon. pAKN a&ova TN papdou, n ekTiBEUEVN emMm@Aveld ovopdaleTal Siatopn.

H texvikn Katd TNV omoia AapBAVOUE ia IGEATH) TOWI EVOC AVTIKEIUEVOU TIPOKEIEVOU VA ATTOKAAU @O0 UV
0l E0WTEPIKEG OUVALIELG TTOU OKOUVTAL O€ [iLal ETTITTES N ETPAVELD AVAPEPETAL CUXVA WG PEB0SOC TV (16€a-
TWV) Topwv. To emimedo oto omoio Aapdavetal n 1deatr) Topr ovoudletal eminedo Topnc. MNatn HEAETN TwV
EO0WTEPIKWY SUVAUEWV, KATTOI0C Ba PImoPOoUCE ATMAWCE VA TTELKATL AVAAOYO LIE TO «TUAOTE TN 60KO i TN pdfdo
o€ andaTAoH... » UTTOVOWVTAG VA YiVeL Xprion TG LEBSSoU Twv ToUWV. AuTH N TEXVIKN Ba XpnotpomolnOsi
OTO OUVOAO TNG MEAETNG TNG UNXAVIKAG TWV UAIKWY, Yla TN SlEpEUVNON TWV ECWTEPIKWYV EMOPATEWY TTOU
opeilovtal o€ eEWTEPIKEC SUVAELC OL OTIOIEC AOKOUVTAL OE €Va OTEPES CWAL.

H 1coppormia Tou KAaTw TUARPATOS TNG PAPBSOU EMITUYXAVETAL LE TNV AVATITUEN MIAC KATAVOUNG TWV ECWTEPIKWY
Suvapewv oTnv ekTiBépevn Statopr). H avamtuoodpevn KATAVON AVTIOTOIKEI O€ CUVIOTAMEVN ECWTEPIKT SUVALN
F n omoia eival KABETN 0TNV EKTIOEPEVN ETIPAVELQ, EXEL IB10 METPO PE TNV P Kal gival cuyypauIk He TV P. H évtaon
TNC ECWTEPIKNC CUVIOTAPEVNC SUVAUNG F TTOU AOKEITAL 0TO UAMIKO ava@EpETal w¢ Tdon.

3 € aQUTA TNV TIEPIMTWON, N TAON AOKEITAL OE Yl ETTIPAVELA 1N OTTOIA Eival KAOETH 0TOV POPEA TNC ECWTEPIKAC SU-
vaung F. Mia taon autou tou gidouc ovoudletal opOr) Taon Kat SNAWVETAL UE TO EANANVIKO ypdupa o. [a Tov Tpoo-
S10p1oUO TOU HETPOU TNG 0pBNC TAoNG oTN PARSO, N Héon évTaon TNG ECWTEPLKAC SUVAUNG 0TN SlaTOUN UMOopPEi
Va UTTOAOYIOTET WG

F

Oavg = Z (1 2)

omou A eivat to egadov tng Statopng tng pdpdovu.
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H cOpBacn yia to mpocnio yia Tig opOEg Taoelg opiletal wg eENG:

o  OeTIKO MPAONUO UTTOSEIKVUEL Ula 0001 EQEAKUCTIKY TAON.
e ApvnTiké mpoonuo SnAwvel pia 0pfn BAinmtikr tdon.

Oewpnrote Twpa pia pikpr meptoxn epfadou AA otnv ektiBépevn Statopn tng papdou, AF

OMw¢ @aivetat oto Zyfpa 1.1y, Kat E0Tw 0TI To AF avamaploTd TN CUVICTAUEVN TWV ECW- a t/AA
TEPIKWV SUVALEWV TTOU PETAPEPOVTAL OE AUTH TN HIKPH TIEPLOXH. TOTE, N UEON €VTAON TNG \ a
E0WTEPIKAG SUvVAuNG Tou PeTapépetal otny meptoxn AA Bpioketal pe Slaipeon tou AF pe

To elPadov AA. EAv o1 e0WTEPIKEC SUVALEIC TTOU LIETAPEPOVTAL OTNV TOUN BewpnBouv 6T 1

£XOUV OUIOIOPOP®N KATAVOUN, TOTE N Teploxr] AA Ummopei va yivetal OANo&va Kal UIKPOTEPN, p S

€w¢ 6TOU OPLaKA N EKTIOEUEVN EMPAVELD TIPOOEYYIOEL éva onpeio. H avtiotolyn SUvaun
AF yivetal emiong Slapkw¢ HikpdTtePN. H Tdon oto onueio TNG S1ATopnE 0TO OT0{0 CUYKAL-
velto AA opiletal wg

IXHMA 1.1y Tdon
o€ éva onueio.

o= lim E (1.3)
NM-0 AA

Edv n katavoun Tng tdong mpémel va givat opolopopen, énwe otnv E€iocwon (1.2), téte n cuviotapévn Suvaun mpé-
TieLva 6pa LEOW TOU KEVTPOEISOUE Tou U adou TG Slatoune. Na peydAou Hrikoug Aemtd oTolxeia e a§ovikd @op-
Tio, 6w auTd oL amavtwvTal o€ pABSouC Kal € TTAPOMoLa OTOIXEID, Bewpeital cuvrBwg 6Tt n 0pBr| TAon éxel oplo-
YEVI KATAVOUI, EKTOG ard Ta ONUEi 0Ta OTToia aoKeital To eEwTepIkd QopTio. H katavopr Tng Téong o€ oTolxeia pe
a&oviko @opTio dev gival ooIOHOPPN KOVTA O€ OTTEC, EYKOTTEC 1) AANOU €i6ouC ISlopop@ieC. AUTEC Ol KaTaoTACELC Oa
oulnTNOoLV O€ EMOUEVEC EVOTNTEC TTOU APOPOUV TN GUYKEVTPWON TACEWV. 2T0 7TapJV oUYYpauua, YiveTal kKatavonto
Ot1 o1 aovikéc SUVAUEIG aoKOUVTAl OTA KEVTPOEIST) TwV SIATOUWVY, EKTOG av avapépetal pnTtd KAt S1APOPETIKO.

Movadegtdong

Agdopévou 6T1n 0pBN Téon urooyiletal Slalpwvtag TNV E0WTEPLKA SUVapN e To eBadov Tng avtiotoixng dia-
TOMNG, N Tdon éxel Slaotdoelg Suvapng avd povada em@dvelac. OTav XpNoIOTTOIoVVTAL Ol KABIEPWUEVEC IOVASEC
Twv HIMA, ntdon ekgppdaletal ouvnBwc og Nifpeg avd TeTpaywvikn ivtoa (psi) i kips ava tetpaywvikn ivtoa (ksi)
omou 1 kip =1.000 Ib. Otav xpnoipomoleitat to AleBvég Z0oTnua Movadwy, pe To S1eBvwg yvwoTd akpwvupio Sl
(amd 1o yahhiko Systéme International d’Unités), n tdon ekppddetal o€ pascals (Pa) kai ummoloyiletal wg dSuvaun o€
Newton (N) 814 1o eyfBadov oe TETPAYWVIKA HETPA (M?). Z€ TUTTIKEC UNXAVOAOYIKEC EQAPMOYEC, TO pascal amotelei
Mia oAU pIKpr povada Kal emopévwg n taon ekppddletal ouvnBéotepa o megapascals (MPa), 6mou 1 MPa =
1.000.000 Pa. Mia xpriotun evaANAKTIKA AUGN KATA ToV UTTOAOYIOUO TNG TAonG o MPa eival n ékppaon tng duva-
png og Newton Kat tou epBadou o€ TETPAYWVIKA XIMOOTA (mm?). Emopévwg,

1 MPa =1.000.000 N/m?=1N/mm? (1.4)

Znuavtika pneia

210 mapdv cUYYPAUMA, Ol TEAIKEC aplOUNTIKEC amavTioelg mapouatdlovtal cuviBw Pe Tpia onuavTika Pnoeia
oTav évag aplOuog Eekiva pe Ta Pneia 2 £we 9 Kal e TECOEPA ONUAVTIKA Pn@ia 6Ttav o aptBpodc Eekiva pe To Yneio
1. O1evOIANEDEC TINEC KATAYPAPOVTAL YEVIKA PE EMITAEOV PN@ia, WOTE VA EAAXIOTOTIOLEITAL N ATTWAELD TNG ApP1O-
MNTIKNAG aKpifelag Adyw oTpoyyulomoinong.

Katd tnv avamtuén evvolwyv mou oxeTiCovTal e TNV TAoN OE AVTITPOOWTTEVTIKA TTPOBARLOTA KAl AOKACELG,
€lval TIPAKTIKS VA XPNOIUOTIOLETAL N £VVOLa TOU GTEPEOD I} AKAUTITOU 0TOlYEiovu. AvdAoya LE TOV TPOTIO
otNPIENG ToV, Eva 0TEPED OTOIKEIO UmmopEi va Kiveital KAaBeTa ) opt{ovTIa i} LTTOPEI VA OTPEPETAL YUPW ATTO
Ha Béon otrpiéne. To oteped oTolxeio Bewpeital OTL Exel Ammelpn avToxn).
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18 | MHXANIKH YAIKQN

MNAPAAEIrMA 1.1

Papdog
avoptipo

Aokdg
oMPLENG
Stadpopov

ZXHMA1

it

1H

5.000 Ib

Alqypappa eEAeBepOLV CWHATOG
e papdou avaptrpa.

ZXHMA 2

Mia xaAuB&vn pafog 0,5 in XPNOIUOTIOLEITAL WOTE VA CUYKPATEI TO £va
AaKkpo pag 6okoL (Zyrpa 1). H duvaun mou mapahapBdvetal amo tn pd-
360 €ivar ion pe 5.000 Ib. Mpoodiopiote TV 0pbr Tdon otn papdo.
(Ayvoriote 1o Bdpoctng pdpdou.)

Aoon

210 XxAua 2 mapouotdletal éva Slaypappa EAeVBEPOU CWHATOC TNG
paBoéou. H akauntn pdpfdoc éxel KUKAIKA Slatour Kat To euPaddv tng
vroAoyiletal wg

A="="05in)2=0,16635in.2
2977,

omou d = didueTpog tng pdapdou.
Agdopévou 611 n duvaun otn pafdo sivat ion ue 5.000 Ib, n opON Ta-
on otn pdpdo umopei va uTToAOYIOTEl WG

F . .
0=Z= 5.0001b/0.19635 in.2 = 25.464,73135 psi

Av Kal auTr n amavtnon ivat apiBunTikd owoTr, dsv Ba ntav cwotd va
AVAPEPETE WC TENIKN ATTAVTNON Hia TAon ion pe 25.464,73135 psi. Evag
apOU6C e TOo0 TOANA Pn@ia cuvendyetal akpifela tnv omoia Sev &i-
HaoTE 0 B€0N va ETIITUXOVE. X€ AUTH TNV TTEPIMTTWON, TOGO N StAE-
TPOC NG pafdou 600 Kat n duvaun divovtal pe akpifela evog pdvo on-
pavTikoU Yneiov. QoT1do0, N TIUA TNG TAONG TTOU €XOUE UTTOAOYIOEL
€dw €xel 10 onuavTika Yneia.

2T PNXavikn, gival cuvnBeg oL TEMIKEG amavTHOELG VO GTPOYYUAO-
ToloUVTAL 0TA TPia oNUAVTIKA Pn@ia (eav To mpwTo Yn@io dev gival To
1) 4 oTa T€00gpa onuavtika Yneia (edv o mpwTto Yneio givai to 1).
XpNnoomolwvTag autr TV KAteubuvtripla ypauur, n opbr taon otn
pdafBdo Ba mapouactaleTal wg

0=25.500 psi Am.

> &€ TOANNEC TIEPITTTWOELG, YiveTal TTPOOoTIABELa 01 E1KOVEC o€ AuTO To PBIPAio va amelkoviouv avTIKEipeva o€
peANOTIKN TPIOIdoTaTN TIPOOTTIKY. OmtoTE €ival Suvatody, éxel yivel mpoomdBela wote ta Slaypdpupata EAeV-
Bepou cwpaTog va mapouatddovTal EVTOE TOU TTPAYATIKOU TTAAIGIOU TOU CWUATOC I} TNG KATAOKEUNG. Z€ aU-
TEG TIG EIKOVEG, TO SLAYPAUA EAEVOEPOU OCWHATOC EPPAVICETAL IE TILO OKOUPO XPWA, EVW AANA TURUOTA TOU
OWUATOG I TNG KATAOKEUNG EXOLV TTIO AVOLXTO XPWHA.

MAPAAEIrMA 1.2

H pun mapapopewoipun pdpdog ABC unootnpiletal amd évav meipo o1o onueio A kat to afoviko otolxeio (1),
pe epPadodv dtatoung 540 mm? (ZyxApa 1). To Bapog TnG dkaumtng pdfdou ABC umopei va ayvonei. (Zn-

peiwon: 1 kN=1.000N.)

a. Mpoodlopiote Tnv 0pOr Tdion oto otolxeio (1) edv oto C epappooTei éva poptio P=8 kN.
B. EAvn uéylotn opOn tdon oto otolxeio (1) mpémet va €xel 6plo ta 50 MPa, 1010 €ival To HEYIOTO YETPO TOU
@opTiou Pmou pmopei va acknBsi otn un mapapop@wolipn pdpdo oto C;
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OpyavwoTte TnAUoN

(Mépoga)

MpotoL urtoAoylotei n opO Tdon oto otolxeio (1), TPé-
melva mpoodloploTei n aovikr Tou Suvapn. Ma tov umo-
Aoylouo autnc g duvaung, Bewpriote éva diaypappa
eAeVBepoU cwpatog NG akauntng papdou ABC kal
ypdawTte TNV €€icwon 100PPOTIAC TWV POTIWV WE TTPOG

22m

TovTieipo A (ZyRpa 2). \ 7,
) IXHMA 1

Avon
(Mépoga) e
MNa v dkapmntn pdpdo ABC, ypdyte tnVv e€iowon 1
LOOPPOTIAG VIO TO AOPOIoUA TWV POTIWV WG TTPOG 1,6 m : M
Tov eipo A. EoTw OTL F, ival ecwTepikr Suvapn oTto TF !
oTolxeio (1) KatumoBEoTe OTLN F; VAL EQEAKVOTIKA 4 A B C
Suvapn. O1BeTikéC porég oTny e€icwaon IooppoTiag p_
kaBopiCovtal amd Tov Kavéva Tou Se€lou xeptou. 22m W
Tote A, Q\ A

SM,=-(8kN)(2,2m)+ (1,6 m)F,=0 Aldypappa eEAe0OEPOUL CHMUATOC TG GUHTIAYOUG pdBSou ABC.

~F=11kN IXHMA 2
H opBr téion oto otolixeio (1) pmopei va uTToAOYIOTE WG
F
o =A—1= (11 kN)(1.000 N/kN)/540 mm?=20.370 N/mm?=20.4 MPa Am.

1

(Mpooé€te 611 1 MPa=1N/mm?)

OpyavwoTte TnAUon

(Mépoc B)

Xpnotuyomolwvtag tnyv tdon mou Sivetal, uttohoyioTe Tn péyloTn SUvan TNV omoia pumopei va mapaldPel pe
ao@dAela to otolxeio (1). MOAIg urtoloyioTei auTr n SUvaun, xPNolpomoloTe TV e€icwon lGopPOTTIAg TwV
POTIWV Yla va TTpoodlopiceTe To popTio P.

Ndon
(Mépoc )
Mpoodlopiote Tn Yéylotn emTpenmopevn SUvaun yla to otolxeio (1):
F
o=—
A

=~ Fy=0,/A, = (50 MPa)(540 mm?) = (50 N/mm?)(540 mm?) = 27.000 N =27 kN

YTOAOYIOTE TO HEYIOTO EMTPEMOUEVO POPTIO P amd TNy ££i0WON LGOPPOTIAC TWV POTIWV:

SMy=-(2,2m)P+(1,6 m)(27 kN)=0
~P=19,64kN Am.
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MNAPAAEIrMA 1.3

Mia xaAuBSivn pdpdog midtouc 50

mm &éxetal Tnv emidpacn aovikwv

) @opTiwv ota onueia B, Ckat D (Zx\-

25 kN pa 1). EGv to pétpo g opbrg tdong

x  oTn paBdo bev mpémel va unepPai-

velta 60 MPa, mpooSlopioTe To eNd-

ZXHMA1 Xl0TO TMdx0G Tou UMmopEi va Xpnot-
pomoinBei yiatn pdpdo.

OpyavwoTte Tn AUon

Yxed1doTe Ta S1aypaUHaTA EAEVOEPOU CWHATOC TA OTTO{A ATTOKAAUTITOUV TNV £0WTEPLKN SUVaUN o€ kabéva
and Ta Tpia TUAMATA. X€ KABE TUAMA, TTPOOSI0PIOTE TO PETPO KAl TNV KATELBUVON TNG ECWTEPIKNG AEOVIKAG
SUVaPNG TTOL ATTAITEITAL WOTE VA IKAVOTIOLETAL N GLUVONKN 10OPPOTTIAC. XPNOIUOTIOIOTE TNV E0WTEPIKH afo-
VIKH SUVAUN UE TO PEYAAUTEPO PETPO KL TNV EMITPETTOUEVN 0PON TAGN, Y10 VO UTTOAOYICETE TO EAAXIOTO E-
Badov diatouncmou amatteitat yia tn pdpdo. Alaipéote o euBadov Tng SlaToun g pe To mAdtog Twv 50 mm
yla va uttoAoyioeTe To EAAXIOTO TTAXOG TNG papdou.

Aoon

Zekivriote oxedidlovtag to Sidypaupa EAeUBepoU owpaToC (AEY) Tou Ba amoKaAUTITEL TNV E0WTEPIKN SUVALN
oto Tunpa (3) (Exipa 2). Aedopévou 6t n Suvaun avtidpaong oto A dev éxel umoloyloTei, Ba gival euKoAOTE-
PO VA TUAOETE TN PARS0 0To TUAMA (3) Kat va e€€TACETE TO TUR A TN PARSou TTou Eekivd amd Tnv Toun Kat
EKTEIVETAL WG TO EAEVBOEPO AKPO TNG PARSOL 0TO D. YTTAPXEL Hla AyvwoTn eowTePIKN a§ovik Suvapn F; 0To
TUAMA (3) Kat Ba Tav Xpriolpo va KaBoploTei pia CUVETTE CUBAOoN YA AUTOU Tou idoug Ta TpoArpata.

ZupBouAn emidvong mpoBAnuaTwWY

‘Otav e€etalete 10 AEY o€ éva a§oviko oTolxElO, UTTOBEOTE OTL N ECWTEPIKT SUVAUN Eival EQEAKVOTIKN
Kat oxedlaoTe 1o Sidvuoua tng SVvaung L Kateubuvon pakpid armé Tnv Tour). EAv n TI TG EOWTEPIKNAG
SUvapng uToAoyLoTEl 0TI Eival évag BeTIKOG aplOUdg, ToTe emPBePalwveTal n uTGOECN TOU EPEAKUGHOU.
EAv n Tiur} umoAoyIoTEl w¢ apvNTIKOC APIBUOC, TOTE N ECWTEPIKN SUvVaN gival oTNV TPAYHATIKOTNTA OAI-
TITIKN).

() ) 3

)
)< 25 kN
F3 <

(O] @

(3)

25kN
T x

25 kN

1 e

2

ZXHMA 2
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Me Bdon pia topn AEX o€ éva aovikd Turpa (3), n e€iowon 1ooppomiag gival

YF,=—F;+25kN=0
. F3=25kN=25KkN (T)

EmavaldBete autr n Stadikacia yia pia topr) AES Tou amoKOAUTITEL TNV E0WTEPIKN SUVAUN OTO TURMA (2):

SF,=—F,-40kN+25kN=0
~F,=—15kN=15kN (C)

3TN OUVEYXELQ, ETAVAAAPBETE yia pia Topr AEZ TOU amoKAAUTITEL TNV E0WTEPIKN SUvapn oto TUua (1):

YF=—F,+80kN-40kN+25kN=0
~F,=65kN (T)

Mia KOAR TIPAKTIKA €ival TTAVTOTE N KATAOKEUH £VOG ammAoU oxediou To omoio cuvoilel ypa@IKA TIG ECWTEPL-
KEC afoVIKEC SUVANELC KATA UKo TNE pdBSov. To Staypappa Tng afovikAg Suvapng ameikovilel we OeTIKES
TIC EOWTEPIKEC EQEAKUOTIKEC SUVAMELC KA WG APVNTIKEG TIC EOWTEPIKEG OMITTIKEG SUVAUELS (ZYrpa 3).

65 kN

Egpelkvopog 25 kN

Oy 15 kKN

Alaypappa a§ovikng SUVapng 61Tov @aivovTtal ol ECWTEPIKEG SUVANELG O KaBéva
arnod Ta EMUEPOUG THHHATA TG paBdou.

ZXHMA3

To {nToupuevo guPaddv tng Siatoun Ba umoAoyIoTEI CUUPWVA PE TNV ATOAUTN T TNE ECWTEPIKNAE SU-
VAUNG UE TO PéYIoTo HETPO. H 0pBry Tdon otn paldo mpémel va éxel 0plo Ta 60 MPa. [pokeluévou o urroAoy!-
OUGG va yivel eUKOAGTEPOG, xpnotuomolsital n uetatpor 1 MPa =1 N/mm? emopévwe, 60 MPa = 60 N/mm? kat

EXOUME

F F (65kN)(1.000 N/kN

o=— .-.Az—=( X / )=1.083,333 mm?

A o 60 N/mm?
Aebopévou 6tin XaAuBdivn pdfdog éxel MAATOC 50 mm, To EAAXIOTO TTAXOC TTOU UTTOPE( va XpnotpomolnBei
yla tn papdo ival

1.083, 2
by 2003333 _ 5, 667 mm=21,7 mm Am.
50 mm

>Tnv paén, To mayoc TN pdpdou Ba oTpoyyuloTroloUVTAV OTO EMOEVO UEYAANUTEPO TTPOTUTIO HEYEDOC.

Avackonnon

EAéy&te Eava toug umoloyiopoUg oag, Sivovtag ibiaitepn mpoooxr oTig povadec. Na Seixvete mAvToTe TIg Ho-
vAdeg 0TOUG UTTOAOYIOHOUG 0ag, eMELSN €ival £vag EUKOAOG Kal YPHYOPOG TPOTTIOC YIA VA AVAKOAUYETE AAON.
Eivai Aoyikéc ot amavtroelg; Edv o méyo¢ tng pdpdou ritav 0,0217 mm avtiyia 21,7 mm, 8a ftav Aoyikr n AU-
on oa¢ cLPPwva Pe T Staicbnor oag;
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Maénon pe mMPAKTIKNA EQapuoyn

Mapadetypa

M1.1 Avo aovikd oTtolxeia xpnolomololvTal yla va otnpiéouv
éva @optio Pmiou epapudletal otnv dpbpwon B.

¢ To otolxeio (1) éxet euBadov Siatourig A, = 3.080 mm? kal
emrTpenduevn opO taon 80 MPa.

¢ To otolxeio (2) éxet uBadov Siatourig A, = 4.650 mm? Kal
emrTpenduevn opOn taon 75 MPa.

MpocdlopioTe TO HEYIOTO POPTIO P TTOU PMOPE( va UTTOO TN PI-
XO¢i, xwpic TNV umépBaon Kapiag amo TIC EMTPEMOUEVEC Op-
Oéctdoslc.

1.3 'Apeon StatunTiki tdon

Ta gopTia TOU ACKOUVTAL OE LA KATAOKEUN METAPEPOVTAL YEVIKA OTA EMEPOUE OTOL-

X€la TnG Stapéoou Twv cuvdEoewv Mou TIEPINAUBAVOUV evOEXOUEVWE KOXAIES, TTEIPOUC,

NAOUC (Kap@ld) 1} CUYKOANNOELC. X€ ONEC AUTEC TIC CUVOEDELC, ia ATTO TIG TTIO ONUAVTIKEC

l TAOCEIC TTOV AvaTITUoooVTAl Eival N StatunTIKY TAon. TNV MPONYOUUEVN EVvOTNTA, N 0PN
P TAON OPIOTNKE WG N VTaoN HIOG ECWTEPIKAC SUVAUNG TTou Spa O pia eMPAVELD KAOETN
oTnV KatevBuvon TNE E0WTEPIKNAC SUvauNC. H dlatunTikn Tdon amoteAei emiong tnv

IXHMA 1.2a >uvéeon . o ) , ] ) ;
évtaon Hag eowTePLKAS SUVAUNG, OPWC AOKEITAL OE LA ETTIPAVELA TTOU ival TTAPAAAN-

amAng Sidtunong pe meipo.
AN TTPOC TNV E0WTEPIKN SUVAUD.
lMNava e€etdooupe TNV évvola TG SIATUNTIKAG Tdong, BewpoUe pia amif cuveeon
> otnv omoia n SUVaN OV PEPEL £Va AEOVIKO OTOIKEIO UETAPEPETAL OE VA OTAPIYUA UE-

OW €VOG 0TEPEOU KUKAIKOU TTEipou (Zxqpa 1.2a). To popTio petapépetal amd 1o a&ovi-
KO OTOIXEIO OTO OTHPIYMA HE Hia StaTtpnTikn Suvapn (SnAadn, pia Suvapn mou Teivel
VA TUAOEL) KATaveEUNUEVN O€ Ula eyKAapaota Slatour Tou meipou. To avtiotolxo Siaypap-
Ma eEAeVBEPOU CWHATOC TOU A€OVIKOU OTOLXEIOU UE TOV TTElPO PpaiveTal oTo XXrua 1.20.
lP Y& autd To S1Aypappa, N CUVICTAUEVN SlaTuNTIKA SUvaun V éxEl avTIKATAOTAOEL TNV
Katavopr Twv SlatunTikwy Suvduewy oTny eykdpata dlatopr Tou mieipou. H icoppormia
IXHMA 1.28 Adypappa  amaltei n ouviotapévn dtatuntik Suvapn Vva eivation pe To epappolduevo gopTio
eNeVBEPOL OWHATOCOTOU P, AeSOPEVOU OTI UOVO Hial SIATOI TOU TTEIPOU HETAPEPEL POPTIO HETAEY TOU A€OVIKOU
(PaiveTaun HETAPOPA IS Gro1ygiou KAl TOU OTNPIYHATOC, O TEiPOC MéyeTal 6T BpioKeTal o€ amhi SidTpnon.
SuarpnTikicdoncané Amd Tov oplopd Tn¢ tdong mou Sivetal ano Tnv E€iowon (1.1), N péon StatunTikA Ta-
évav meipo. 'p Hone IT]C | ) n n ; N HeoN HNTIKN
0N oTNV €YKApaola SLOTOUr TOU TTEIPOU UIMOPE( VA UTTONOYIOTEL WG

4

Tavg = A_V (1 .5)

omou A, = 10 eUBadOV TOU HETAPEPEL TN SIATUNTIKA TACH. To EANANVIKO YPAMHA T Xpnolpomoleital ouviBwg yla va
SnAwoel Tn dlatuntikn Tdon. Mia cuufacn yla to mPdon o TN SIATUNTIKAG Taong Ba mapouolaoTei o€ pia and
TIG EMOUEVEG EVOTNTEG TOU MAPOVTOG CUYYPAUMATOG,

H tdon o€ éva onpeio TG eykapotag Slatopng Tou Teipou pmopei va Bpedei kAvovtag xpron tng idlag Stadika-
olag, A\appdavovtag To avTioToLXo 0PI JE AUTO TTOU Xpnotomotdnke yia tnv avantuén tng E¢icwong (1.3) ylatnv
opBnj 1don o€ éva onpeio. Emopévwg,
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AV
=Ilim — (1.6)

DA,~0 AAV
©a anodelyOei apydtEPA 0TO TAPOV CUYYPAMMA OTL Ol SIATUNTIKEG TACEIG SEV UTOPOUV VA KATAVEUOVTAL OLIOLO-
HOP@a OTNV EYKAPOIA SIATON EVOC TTEIPOU 1) EVOC KOXAID KAl OTL N LéyYIoTn SIATUNTIKY) TAON OTNV EYKAPOLA SlAaToun
pmopei va ivat oAU peyaAltepn amd tn péon SlaTunTikr Tdon mou Bpioketal xpnolponolwvtag tnv E¢iowon
(1.5). O oxedlaopdc amwv cuvdéoewy, WoTooO, Baciletal cuvhBwW oTn BewpPNnoN HIAg LEONG TIUAE TAONG KAl au-

™ TN Stadikacia Ba akoAouBricou e 0To TAPOV CUYYPAUUA.

To kA&1bi yia tov mpoodloplopd TNG SIATUNTIKAG TAONC OTIC CUVOETEIC £ival N ATTEIKOVION TNG EMPAVELAG 1) TWV
EMPAVEIWV aoTO)iaG TToL Ba SnuioupynBoulv, edv ol cuvdeTrPEC (SNAadn, oL Tieipol, oL KOXAIEG, Ol HAOL 1} Ol CUYKOA-
AAOELC) oTNV TTPAYUATIKOTNTA Bpavouv. H meploxri Sidtunong A, mou HeTagépel TN SlatunTikr dUvaun givat n me-
pLoxr} TTOU AMOKAAUTITETAL OTaV 0 CLVOETHPaG Bpavei. Ao cuvnOn €idn em@avelwy aotoxiag meipwv og StATUNoN
@aivovtal ota Zynpata 1.3 kat 1.4. Epyaotnplakd Sokipia meipwv mou €Xouv aoTox ol o€ €va eMimedo S1ATun-
ong gaivovtal oto Xxrua 1.3. Avtiotolxa, éva Sokipio Teipou mou €xel aoToxnoel o SUO MapdAAnAa emineda S1d-

TUNONG YaiveTal oto Xxnpa 1.4.

Jeffery S. Thomas

2XHMA 1.3 Aoctoyxia amAng Siatunong o Sokipia meipwv.

Jeffery S. Thomas

2XHMA 1.4 Aoctoyxia StmAng Sidtunong oe éva Sokipto meipou.
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MNAPAAEIrMA 1.4

Kpikog TaoToikeia (1) kat (2) Tng aAuoidag cuvdéovtal pe évav Kpi-
\ Ko Kal évav meipo (Zxnpa 1). Edv n a&oviki duvaun oTig
aluoidec eivation pe P = 28 kN kat n emtpendpevn diatun-
TIKA TAON OToV TIE(PO 1000TAL YE Ty, = 90 MPa, mpoodiopi-
oTE TNV eAAXI0TN amodekTr SIAPETPO d yla Tov TTEipo.

L Ieipog

ZXHMA1

OpyavwoTte T AVon

lMNatnv emiluon Tou MPOPBANUATOC, PAVTACTEITE APXIKA TIG
em@Avele¢ Tou Ba amokaAupBoUV edv o Teipog Bpavei Adyw Tou epapo-

Amnrikég thoets J ookobviat— 74eyoy opTiou P. STIC EMPAVELEC TOU TTEIPOU Ba avamTuxBei SlaTunTIKn

oTIG HVO EMPAVELES TOV TEIPOV.

V2 Tdon, nomoia Ba eivat avdhoyn Tou gopTiou P uéxpl tn Bpavon. AkoAou-
P=28kN Bwg, mpémel va unoAoyloTel To amartoupevo pPadov tng meploxng O1d-
— TUNONC TTPOKELPEVOU VA TTAPANEIPOE Ao TOV TTEIPO N AVATTTUCOOEVN
SlatunTikr SUvaun MoV AoKeital o€ KABeUia amo TIC EMPAVEIEC TOU Kal
s~ a6 1o ePPaddv auto pmopei va urmoAoyloTei n eEAAXIoTn SIAPETPOC TOU.
Alaypappa eAeVOEPOU CWLATOG
Tou mEipou. I\l'JO'I‘]
IXHMA 2

>xedlaote To AEX TOU Teipou 0 omoiog cuvdéel TNV aAucida (2) e Tov Kpi-
KO (Zxnpa 2). Avo dlatunTikég duvdpelg V avanmtiooovtal wg avtidpaon
oto epappolopevo goptio P =28 kN. H diatunTtikry Suvapn Vmou dpa o€ kdOe empdvela mpémel va looUTal
E TO MIod Tou egappolduevou gopTtiou P- w¢ ek TouTtou, V=14 kN.
3TN OUVEXELQ, TO EUPadOV KABE em@avelag ival to eufadov tng Slatoung tou meipou. H péon SlatunTikn
TAoN TTOU AOKE(TAl 0€ KABEUia amo TIG EMPAVELIEG AOTOYXIOG TOU TIEPOU gival CUVETTWE N StaTunTikr duvaun V
14 1o epPadov tng dtatopng tou meipou. AeSouévou OTL N uéon SLATUNTIKA TAon TTpETeL va €xeL OpLo Ta 90
MPa, n eAax1otn TN euPadou S1aToUnG TOU ATTAITETAL WOTE VA IKAVOTTOLETAL N TIPOUTTIO0ECN TNG EMTPEMO-
MEVNE SLATUNTIKAC TAONC UITOPEL VA UTTOAOYIOTEL WG
v VvV (14kN)(1.000 N/kN)

Ar{&ipou = = =155,556 mm?

T=
Arrsipou Tsmrp 90N/mm 2

H eAdx1oTn amaitoupevn SIAUETPOC TIEIPOUL Yia XPrion OToV Kpiko Umopei va mpoodloplotei and 1o epadov
NG S1ATOUN TTOU amaITEITAl WC:

m
Arcioon = n rcipon = 155,556 MM? = drioo, = 14,07 MM AGTOUPE, drreipop = 15 MM Am.

> € auTh Tn oLvdeon, U0 SlaTouEC TOU TTEipoL UTTOKEIVTAL O€ SIOTUNTIKEG SUVAELG V. KaTd cuvETEL, O TTEIPOC
Bpioketal oe S1mAN Siatpnon.

Maénon pe mpakTikn epappoyn

Napadetypa - 2000 |
. . . Ay B

M1.2 Evagneipogoto Ckat pia KUAvdpikn pafdog T 50 kN 15 kN
aloupviou oto B otnpilouv TV dkauntn pd- I

360 BCD. Edv n emitpenduevn SIOTUNTIKN TAON
Tou Teipovu €ival ion pe 50 MPa, méon givain
ENAXLOTN amAITOUEVN SIAUETPOC TOU TTE(POU;
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