Avuoeopikog Zyediaopog Kataokeowv Bropnyavikod E€omiopod
TTavemotno Gecoaiiag, A.Z. Kapapdavog, Blopnyavia Poopopikev Autacpdtov AE

6. BIOMHXANIKEX XQAHNQXEIX

Ot coAnvaocelg Hiog Bropnyavikig €ykotaotoons omotelobv Hio dAAN kotnyopio
KOTOOKELOV e onNUAvIIKO eVOOQEPOV, €OIKA OTO  KOMTOAG TURHATO TOV
coAnvocemv. Ta fondnUata oxedlacod COANVOGE®Y TPENEL Vo, avabdewmpnBodv yia
MV TEPITTOON  OoYXVPNG  avaKLKAILOPEVNG  @OpTiong  Mikpng  otdpkelag. Ot
Bropmyavikég coinvaoelg yapakmmpifovrar and ta kapmoia tpoto (elbows) ta
omoio. ypnoiomoovVTaL Yoo TNV OAAAY|] TNG TOPElNG TG COAVOONG, OAAL TNV
onovpyio THatog Heyding evkapyioc to omoio Oa maparapfavel 1oyvpd eoptio
AMOY® BepiKdV GLGTOAO-OLOGTOADV, Heyddeg TECEL OAAL KOl oyvupd oplovTia
@optiot AOy® GEIGHOV.

Ewova 6.1: Biopnyovikéc cmANvAaGELS.

Eniong, dwitepo evdiapépov vdpyet Oyt LOVOV OTIG 101G TIG COANVEG OAAG Kol OTIG
Kataokevég vrootNPIENg toug (pipe racks). I'evikd OUmG 01 KOTOOKEVEG AVTEG dEV
SpEpovy amd TIg KAaoIKEG HeTadAké koTaokevég [ToAtikov Mnyavikov, Kot yio
TOoV oYedICHUO Tovg Ba Tpémel vo. akoAovBovvion ot Bacikég dataéelg tov EAK oe
oyxéomn Me avtég tov [Hapaptpatoc I tov EAK.

10 mapdv Kepdiato e€etdlovrorl o Pacikd BEHaTa oYedOGHOD COANVOV G GYEon
Me T omoutnoelg avTicelspikng  mpootacioc. Ot mapakdteo  wopdypopot
Tapovcstalovy T0 Yevikd mAaiclo oxedlacHov, Ue Pdaomn kuplwg Tic AMEPIKOVIKES
npodiaypapéc ASME (American Society of Mechanical Engineers) B31.3 — 1993
edition.

Oa mpémel va, onpembel mmg TapdAInAa e To KOTOTEP®, 1| EPELVNTIKY] OUASO TOV
gpyov €xel avamtdlel ONHOVTIKY EPELVNTIKY OPOUCTNPLOTNTO YloL OPIOHEVE E10IKA
OEUATO COANVAOCE®DY, KOl GUYKEKPIUEVA Y10 TNV OPLOKY] KOTACTOCN 0OTOYl0G T™V
COANVOGEMY GE KOPTMOT], VIO TNV GLVOLAGHEVT KATOTOVN O KAUTTIKOV POTMV Kol
nieong. Mepkd amoteAécpata avtng TG Epevvag tapovotdlovtat oto [apdaptnpa I
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Ewévo 6.2: Biopnyovikéc coinvooelg kot otnpi&eig (pipe racks).
6.1 EIIIAOT'H YAIKQN, XYTKOAAHXZEIX KAI EINIGEQPHXH

Ta VAIKE TV cOANVOGE®Y KOODS Kol 01 GUYKOANGELS TV dpdpwV TUnHdTov Ba
TPEMEL VA AKOAOVLOOVV TIG YEVIKEG TPOJAYPOPES TOL AUEPIKOVIKOD KOVOVIGHOV
ASME B31.3 ywo ymuikég Propmyavieg kabdc Kot ta OG0 avoQEPOVTOL Yo TNV
amoevYT| NG Yabvpng Bpadong 6to Ke@daiato 8.

H embBeopnon tmg coifvoong amoteiel éva Pacikd otoyeio yo v a&lomot
OLMTEPIPOPE TG € GEIGHO, dedOUEVNG TG ONHAVTIKNG daPpwong mov HUmopel va
VOoTEL. XNHUEMVOLHE TS N asToyio TOL LAKOD £xel AneOel vTdYN GTOV GYESIAGHO,
VIO HUn oeloikn évtaot, He pia rlocoeio leak-before-break (Wilkowski 2000). Mg
mv HebBodoloyia avtr, amogedyetor mn wabvpr Opavon, emedn axpiPdg vEhpyet
mpogwonoinom A0ym dappong pevotov. H epappoyn avtg g HeBodoroyiag amartel
NV amAn EMBe®PNOT TG COAVMOONG GE TAKTA ¥POVIKE d10cTHATA. TNV TEPITTOON
TOL GEWGHOV, 0 Kivouvog glval M oyvpn GECHIKY OPTION Aly0 TPV TNV TOKTIKY
eMBe®PNOT, G€ TEPLOYES TTOL £XOVV 1O VITOGTEL GNUAVTIKY] AAAOIMOT) TV HNYOVIKOV
W0TYTOV TOL HeTOAMKOD VAKOV. Emouévmg, oe Propnyavieg mov Ppickovior ce
Wwitepa celopoyevn meployn, T0 mpdypappa embedpnong Bo mpénel vo eivor mo
oLYVO KOl ALGTNPO MGTE VA ATOPEVYOVTOL Ol AVOTEP® KiVOLVOL.

6.2 ANAAYXH TAZEQN ZQAHNQYXEQX

H avdivon piog Bropmyovikng coAnvoong Boa yivetor Oewpdvtag tnv coAnva
AmOTELOVHEVT Ao TUNMUOTo €VOVYPANG - KatOANG dokov. H avdivon Ba mpémet
va. AopBdvel voyn ™V eukopyio Tov cwANve Kabmg Kot TNV gukopyio TV
ompiewv (pipe racks). e mpdoeatn avakoivoon g €dikNg emttponnc s ASME
(Slagis, 2001) n ypnoipomoinon eAAOTIKNG OVAALONG Eival EVOESEIYHEVT KO ETAPKNC.
INHEWDVETOL TTOC Y1O0. TOV TPOGOOPIGHO TV Thoewmv e ddeopa THNHOTO TOV
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COMVA, TO GUVOAMKO GUGTNHO COAVOoNG — ot)piéng Ba mpémel va avoivdel oe
GEGHO.

H avéivon Ba mpémetl va AdPet vmoy”n 10 0Tt To KOUTOAN THAHATO TOL GOAVO EXOVV
onMavtikd Heyoddtepn evkapyio amd ta v0OypapUa, Ve Tapovctdlovy onavTiKa
SLLPOPETIKY KaTOVOU Tace®mV. Ot TACES aVTEC ivan onUavVTIKE HeyaAdtepes amod
avTtég oL VIoAoYilel N KAaowkn Bewpia kol o Tpémel va AapBavoviol VoY GTov
oxedOOHO. Ot 10101TEPOTNTEG TOL GOANVA GE GYEON HE TNV avENUEVN evkayio Kot
T1g ovénMéveg tdoelg Aappdvovtor vTéyn He TOVG GLVIEAESTEG EVKAMYING Kol TOVG
OUVTEAEOTEG OLYKEVIP®ONG TAcE®V. Ol CUVTIEAESTEG GLTOL OVOPEPOVIOL OTNV
Tapdypoo 6.2.2.

InHeidveTol TOG Ol PoPnXoviKEéG COANVAOCELS KATOTOVOOVIOL Omd (QOPTIGES Ol
omoieg €lvol ONUOVTIKA OlOPOPETIKEG OO TIS KOTOATOVNGES OOMIK®OV HEA®V Of
ocuvnn HetaAlkd KTiplo. ZNHovTiky €ivor 1 emidpaocr NG €0MTEPIKNG Tieong N
omoio. Mmopel voo 0ONYNGEL 6€ ONHOVTIKY aENOT TG TEPIUETPIKNG TAONG KO VO
TPOKOAESEL 0oTOYiOL €0KA oTO KOoUmOAo TUAMata. H aoctoyio tov kapmdlov
TUNHadTOV Hiog colnveoong arnotelel Eva g101kd BEUa, 0 omoio e&etdleton oe PdBog
amd v epguvnTikny opdda tov Ilavemomuiov Oecoariog, oe cvvepyacio He v
avtiotoyyn oMada tov mavemotniov tov Delft g OMavdiog. Mio oyetikn
OnHocicvon mov €xel vmoPAndel oe éva emoTnpHovikd TEPLodKd mapoatifeTal GTo
mopdptna I' g mapovoag xbeong.

Ewévo 6.3: Kapmoia tpmpato (pipe elbows) oe fropmyavikéc coAnvooeig.

6.2.1 ZuvtereoTé EVKOLYIOG

Ot ovvtereoTég gvkaplyiog Ogiyvouy To TOGO Mo EVKAMTTO elval £vo KOUTOAO TR oL
cwMva og oxéon He éva avtiotoryo vBOypappo tpmMHa. H Bewpila tov kapmdiov
coMvov Pooiletor oty molod OBswpic oo von Karman (1911), kot 6mog
TpomomomOnke kol gpmhovtiotnke and tovg Rodabough & George (1957). Ta
amOTEAEGHOTO, EKPPALOVTOL GUVAPTNHOEL TNE PAGIKNG YEMMETPIKNG TapapéTpov h tov
KOMTOAOL TUNUOTOG
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Yyua 6.4 Teopetpikoi TopaUeETpol eVOg KOTOAOL TUAHOTOS coinvdoeny (pipe
elbow).

O ocvvteleotng evkapyiag f wov mpoteivetat, ypnoionoleital g TaPaVOHAGTAS GTHV
OVOMOoTIKY akapyio Tov coAnve (n omoia vroloyiletar pe Baon v amhn Oswpia
™ 60k00). O cvvieleotg avtog e€optdtal omd v T Tov h Kot Tov -

165 1
f =22
h 1+ f,(hy)

H ovvapmon fi(h,y) (Rodabough & George 1957) eaptdtor amd v Ty ™G
ECMTEPIKNG mieong Kot v yeopetpion tov KoPmOAov TUNHatog. O GLVTEAEGTNG
evkopyiag f(h,y) divetar pe ypagikn Hopoer otov Iivaka 6.5.

INHEIOVETOL TG TTAPOUTAVE® TOUTOS 1GYVEL Y10. COANVES OHOANG KapmuAdtntoc. [
GAAeg mo ovvheTeg mEpITTMOELG 6VVIESTG cOARVLYV (TT.). Miter pipes, tee connections
KTA.) 0 Hedetnmic Oa mpémel va cvpPovievtel to Appendix D tov mpodiaypapndv
ASME B31.3.

InHedVETOL TOC Ol TOPATAvVe €EIGADCELS dev TEPIAAUPAVOVY G TOAPAUETPO TNV
yovio Tov Kapmdrlov tpMpatog (elbow angle a oto oynipa 6.6). Exel amoderytel g n
yovia ot givol onHavtiky Kot exnpealet SNHOVTIKG TOV GUVTEAEGTN VKOUWioG TOV
KOUTOAOV, 0ALL dev vITapyEL TOTOG 0 Oolog TapEYEL TNV EVKAyio TOL KOMTOAOL
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TPMHOTOC, 0 omoiog vo TeEPAAUPAvEL TNV EMPPON QLTS TNG YOViog. ZnHeunvetan
TOVTOG TOG OTIG TEPIOCOTEPES TEPUTTMOCELS PLOHNYAVIKOV EQOPHOYDOV 1 Yovio HeTald
TV 800 gvOVYPUUH®V TUMUGToV givar 90° omdte o1 ToPUmav® TOTTOL IYDOLV.

SuvieAeotéc eukadyloag yia kopdnUAa tHAHata cwAfvev und x&Uyn

h y=0.0 y=0.001 | y=0.002 | y=0.004 | y=0.008 | y=0.016 | y=0.032 | y=0.064 | y=0.128 | y=0.512
0.010 | 173.206 | 55.377 35.398 21.927 13.460 8.304 5.205 3.363 2.288 1.352
0.015 | 115.470 | 50.447 33.859 21.526 13.366 8.282 5.200 3.362 2.288 1.352
0.020 | 86.602 45.719 32.124 21.020 13.239 8.252 5.193 3.360 2.288 1.352
0.030 | 57.734 37.792 28.619 19.827 12.907 8.170 5.174 3.355 2.286 1.352
0.040 | 43.300 31.832 25.458 18.547 12.502 8.062 5.147 3.349 2.285 1.352
0.050 | 34.639 27.341 22.756 17.292 12.055 7.933 5.114 3.340 2.283 1.352
0.060 | 28.865 23.886 20.482 16.115 11.589 7.787 5.075 3.330 2.280 1.352
0.070 | 24.741 21.167 18.568 15.036 11.122 7.630 5.030 3.319 2.277 1.352
0.080 | 21.647 18.980 16.949 14.056 10.663 7.464 4.981 3.305 2.273 1.351
0.100 | 17.315 15.698 14.384 12.376 9.797 7.120 4.871 3.274 2.265 1.351
0.150 | 11.555 10.919 10.357 9.410 8.006 6.273 4.556 3.176 2.237 1.349
0.200 8.675 8.352 8.055 7.529 6.684 5.523 4.222 3.056 2.200 1.346
0.300 5.728 5.609 5.496 5.285 4.919 4.347 3.593 2.790 2.107 1.338
0.400 4.204 4.149 4.097 3.997 3.815 3.511 3.065 2.524 2.001 1.328
0.500 3.293 3.265 3.238 3.185 3.088 2.916 2.646 2.284 1.892 1.315
0.600 2.709 2.693 2.678 2.649 2.593 2.491 2.322 2.078 1.788 1.301
0.800 2.041 2.035 2.029 2.018 1.996 1.956 1.884 1.768 1.608 1.271
1.000 1.693 1.691 1.688 1.683 1.673 1.655 1.620 1.561 1.471 1.240
1.500 1.321 1.321 1.320 1.319 1.317 1.313 1.305 1.290 1.264 1.171
2.000 1.184 1.183 1.183 1.183 1.182 1.181 1.178 1.173 1.163 1.122
3.000 1.083 1.082 1.082 1.082 1.082 1.082 1.081 1.080 1.078 1.067
5.000 1.030 1.030 1.030 1.030 1.030 1.030 1.030 1.030 1.029 1.028

MMivaxag 6.5: Zvvtedleotéc sukoyiog Yo Komodo TURHOTO COAVEOVY VIO KARyM

end moment

end moment

YymUa 6.6: I'eopetpio kKopmdAOL THHOTOG COANVOOTG.

6.2.2 LuYKEVTPMOONG TAGEMY 6€ KAUTVAN TUNUOTO

Amd BewpnrTikng TAEVPAS, Eva KOUTOAO THMUO OVOTTUGGEL TAGES Ol Omoieg givot
ONHOVTIKA HEYUAVTEPES TV TACEMV TOV OVATTUGOEL £VO. 1600VVOHO gvOVYpao
TEMHO He To 1010 YEOUETPIKA XOpaKTNPLOTIKA. AVO Adyol cuvielohv o QLTHV TNV
avénon tev Tdoewv:
e Amd v Oswpio T@V KAHTOA®V S0KOV YVoOpPIlovde TG M KOTAVOUN T®V
Tdoewv 6€ éva KOUmTOAO TUNHO Hiog dokoh Otopépel onHOvVIIKG amd TNV
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avtiotoyn Tov €vBvYpaUUoL THHOTOG, AOY® O0pOopds GTOV OPIGHO TG
TOPAHOPPOONG OTIG E0MTEPIKEG Kol TIG e€mTtepikég tveg. Eviovtolg, o Adyog
avTdg Oev glvar 0 ONHAVTIKOTEPOC.

e O onMavtikdTEPOG AGYOS TOV SAPEPOVY O1 TAGELS GTOVG KOUTOAOVG COANVES
elval ot moAD oNMavTIKEG TEPIUETPIKEG TACELS OV AVATTUGOOVTOL GE &V
KOMTOAO TUNHa, ot omoieg eival cuvnBm¢ Heyoddtepes amd TIS AVTIGTOLYESG
dwpnkelg tdoelg. Ot 1doelg avtég opeilovtal oty aAloyn TG STOMNG TOV
coMVva and KUKAMKN ce oyfo opfdA (ovalization) kot mpokolodv Tpdmpn
TAOGTIKOTOINOT aAAG KO aoTOoYio.

210 oynHa 6.7 TopovslaleToL 1 KATAVOUT TOV SIUUNK®OV KOl TEPIUETPIKOV TACEWDV GE
évav coMva pe Adyo R/r=3, kar Adyo r/t=21.3, mov avtictoyei oe h=0.141 vrd
Kabapd kaprtikd @optio oto eninedo tov cwAnva (in-plane bending), ywa ehaotikn
avdAvon Omov CaP®G TOPATNPEITOL APEVOS OOUNKNG TAOT ONUOVTIKG Heyoddtepn
and ovtnv mov mpoPAémel n Poaocikn Bewpion TG S0KOV, KoL OQETEPOL HEYAAN
TEPETPIKT TAON.

H advénon tov thocov ennpedler onpavtikd tov oyedtacid vd v Evvolo OTL 1
Méyotn (oplakh 1 emitpemdpevn) tdon emnpedletar onpoviikd. Avtd AapBdveto
VIOYN HE TOLG GLVIEAESTEG GLYKEVIPMONG TACE®V Ol omoiot exk@palovv Tnv
avénMévn tdom mov €xel avamtuybel otov coAva AOY® KAMyYNG o€ oxéon He v
avtiotoyn téon mov Bo vmoioyilape He Pdon v KAaown Bewpio g dokov. Xe
TPOTN TPocEyyion, N apeon emppon (coupling) g mieong oty Tdon omd Koy
Hropetl va ayvonBei kot va Anedet vroyn ek tov votépwv. O cuvteleoTn TdoE®V S
eoptdrarl omd TV Ye®UETPIKY TapdpeTpo h, Tov opicTnKe TPONYOLHEVOC.

210 €Aeyyo TACEWMV TOL TEPLYPAPETOL KATOTEP®, O OGLVIEAEOTNG B2 avagépetal
aKPIPAOS GTO CLYKEKPIUEVO PALVOLEVO.
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Yyua 6.7. Awpnkerg (a) ko mepipletpikég (b) tdoeilg og Kaumdro TURHA cOAVO. e
h=0.141 ko1 R/r=3. Ot 1d0¢€1g 0d100TOTOTOI0VVTAL HE TNV HEYIOTN TAOT
amd v oA Bewpdt T 60K0YD.
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6.3 'EAEI'X0OX TAXEQN I'TA THN EIAIKH IIEPIHIITQXH XEIXMIKHX
OOPTIXHX

O éleyyoc taoemv og oGO avapépetal oty npoctnkn (Addenda) tov 1994 ctov
ASME Boiler and Pressure Vessel Code, Section Il1. T'o celopikd @optia peydAov
MeyéBovg, kKAaong D xatd ASME, o Bacikdg éAeyyog Tdce®V 6€ GEIGHUO ivan

D D
B,p—+B,M —<45S
lp 2t 2 2| m

Omov 0 TPOTOG OPOC aPopd TNV TAcN AOY® gomTEPIKNG Tieong (ave&aptntn TOL
OEIGHOD) KoL 0 dEVTEPOG OPOG 0POPd TV Thon AdY® KAPTTIKNAG pomnc M, 1 omoia
nepthapfdvel kot v pomn AOy®m wiov Papovs. O cvvieheotig B sivor évoag
av&NTIKOG GLVTEAEGTIG TNG TAGNG AOY® KOUMTIKOV pOT®dV MOOTE Vo AAMPBAVEL LITOYN
TNV GLYKEVTPMOT TACEMV GTO N evBVYpaa TURHATO TOV COAVA. ZOUPOVa PE TIG
npoceateg mpodiaypapic ™c ASME Boiler & Pressure Vessel Code 1 T tov By
AopBdverar ion Ye

L 1%

2/3

Kot Sy etvar 1 péyiot (oplakn M emttpendpevn) Taom 6T0 VAIKO TG COAVOCNS.

6.4 AXTOXIA XTOIXEIQN XQAHNQIEQN YIIO XEIXMIKH AIEI'EPXH

H peAdétn g aotoyiog e01kdv KOUmOA®V ototyeimv coinvooemy (pipe elbows) éyet
avantuydel ta televtaia xpovia, Adym ™G avaykng va tpotafodv edkég datdiels
Y. TOV OVTICEIGHIKO GYESOUO TOVG. X& OYETIKA TPOGEatn ovabedpnon Tov
kavovicpod ASME Boiler and Pressure Vessel Code, n péyiotn tdon mov
xpnoiponoleitor otov Pacikd Eleyyo thoeswmv elvar ion He 4.5 @opég v Héyiom
EMTPETOHEVT TAOT TOV VAKOD Sy (0Ttm¢ avapépOnke avatépm).

H ovotépo avabeodpnon oamotérece onueio onUoviikng tppng HeTasy tov
EUMAEKOUEV@V HepDV dESOHEVOL OTL PEXPL To 1994, 1 avticToym T tav 3 eopéc M
MHéylotn emrpemOpevn tdon tov vVAIKOL Sy H mopambve ovaykn yuo a&idmot
AVTIHETOMION TOV TPOPAHOTOG OYeSOCHOD ovTietoniotnke He Mo cepd oamd
nepaplata, Tov meptypdpovrar and tov Slagis (1999, 2001) kat tovg Fujuwaka et al.
(1999).

To mepdpato apopovy Kopmdre Tqpato opbig yoviag (90° — degree elbows) mov
VIOKEWTAL 6€ KUKMKN @OpTion. Ta amotedécHota TV TEWPOUdToV 3150V TS M
actoyio Tov gvaictnTev avTOV TUNUATOV opeidetal cuVNOME G6TO PAIVOMEVO TNG
oMyokvkAIkng komwong (low-cycle fatigue). O ovayvdotng TOPOTEUTETAL OTIG
avTioTOlYEG ONOGIEVGELS Y10 TO. GVYKEKPIUEVA TEPAHUATO KOl TIC HOPPEG aoTOYioG
OV TTAPOVCIACTNKAY AOY® OLVOLIK®V QOPTICEWV.
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6.5 XYXTHMATA XTHPIZHX ZQAHNQXIEQN (PIPE RACKYS)

Ot ompilelg TV PopMyavik®v GOANVOCE®V &ivol WOI0HTEPES KOTOOKEVEG — pipe
racks — ot omoiec &povv cuvvRfwc ™V Hopen TAaciov. Ol KATOOKEVEG CUVTEG
CUHIEPLPEPOVTAL MG KAOGIKA HeTaAAKE TAOioO Kol HEPIKE YOPOKTNPLOTIKA TAM{GLOL
eoaivovtar otnv eikova 6.8. H ewcova deiyvel v aotoyio pipe rack amd tov oo
™¢ Nikopnodetog (Tovpxia, 1999).

O1 cvvi0eig avTicelo kG amatoels (avToyns, TAAGTILOTNTOG KTA.) TTOL 1GYHOLV Y1
Olec TG MetaAMKéC KatookeLEC Ba mpémer va mAnpoldvial Kol 6TV Topovca.
nepintoon Tov ompifemv coAnvacewy. O evdlopepdpevog Heretng Bo mpénet va
ovpPovievetar o [apdptnua I' tov EAK. Oa mpénel dpmg va onUeiwdel mmg ot
AerTovpYIKEG amantioelg g Propmyaviag mbavdg va amoyopevovy Ty onpovpyio
TAOCTIKOV  apfpdoelc ota mAaicw Tov otpieov — AOy® Kuplwg MHeydrwv
avemBupntov Hetatonicewv, evod Ba mpénet va e€etdalovtal kKot va emBempodvton e
MEYAAN mpocoyn Ol GLVOEGES TV COAMVOV He ta mAaictoe otypiéng. T v
gvioyvon g okopyiog TV ovotépe mlociov (Tpog amo@uyn Heydimv Kot
avemfOUNTOV Hetatonicemv) aAAG Kot TV adénon TG avtoyxng avt®v, Uropoldy va
xpnopomomBovv cuvdéopmv akapyiog Hopeng X (BA. Tapdaptnpa I' tov keévov
tov EAK).

Ewova 6.8: Kataokevég othpiéng Propmyavikdv coinvocswny (pipe racks).
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Ewova 6.9: Actoyio mioisiov otnpi&ng Popmyavik®v COANVOCE®V GE GEIGHO
(Tovpxkio 1999).
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7. BIOMHXANIKEX KATINOAOXOI

7.1 EIXATI'QI'H

Ot Propmyovikés Kamvoddyol amoTeAoLV évav amd TOvg ouvnBEcTEPOLS Kot
YVOOTOTEPOLG TOMOVG KOTAOKELAOV o€ &va Propnyavikd ocvykpoéTnHo Kol oTn
Bropmyavia yevikdtepa. Omov vadpyel Koo Kot Topay®yn Kovcaepioy, LITdpyetl Kot
KOTVOOOY0G Yo TNV OMOy®YN] TOLG. X& TOAD TAANOTEPEG EMOYES, Ol Propmyovikég
Kamvodoyot Katackevalovtay and tovfia. O tHmog avtdg omleTOL aKOUN Kot onepa
o€ TOMEG Propmyavieg, Kot HAMOTO TOAAEG POPEC GE TUKVOKATOIKNMEVES GUVOIKIES
TOV TOAE®V.

Apyotepa ypnoioromOnkay g VAKA KOTooKELNS TO OTAMGHEVO GKLUPOdEUD Kot O
yoAivBog, He to omoio £yve duVATH 1 KATOGKELT] KOTVOSOY®WV HeydAov Dyoug, m.y.
100 pétpwv , 200 pétpov N kat eptocotépmv (). OepHONAEKTPIKG EpYOCTACIA).

Ao Aertovpyikn amoym 1 GmovdatdTNTA Hog Propmyavikng Kamvoddyov Hmopel va
elvar onHavtikn MExPL Kol Kpioin, o10tt Slakomny G Asttovpyiog ™G AOY®
KOTOOKEVAGTIKNG aoToyiog mov o@eidetal o€ évo GEIGHO, Umopel vo onMaivel
dlokomn g Agttovpyiog ™G Propmyovikng Hovddag, He 0,1t avTd GLVETAYETOL OO
OIKOVOUIKT] Amoyn).

Ewéva 7.1: Biopnyovikn Kamvodoyog vyous 60 pétpav.
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Edv 6pwg 10 {ftnpa eEetachel amd euphtepn KOWOVIKY Amoyn, TOTE Ol EMNTOGELS
amd TV evoeOHeVN aoToYion TNG KOITVodOYov Hmopet vo v mepropilovtarl otnyv o1
™ Popmyaviky Hovado, oAAL Vo apopodv TO €VPVTEPO KOWMVIKO GCUVOLO Kol
mBavov kot v ebvikn owovopio  ( my. mepimtwon SKOmNG Agttovpyiog
KOmvodoxov OeponAeKTpikod gpyootaciov, ynHikng Propnyaviog, kAT ). ZTig
EMMTOGES e£0A0V Umopel var mepthapPdvovion kol avBpomvo Bopata, 6tov og
akpaia mepintwon onpewwdel  katdppevon G Kamvoddyov. Emopéveog o
OVTIGEIGHIKOC OYEOIOCUOC T®V  POPNYOVIKGOV KOTVodOY®V TPEMEL VO ATOTEAEL
ONHavTIKO HEPOG TOL OOV GYESIAGHOD TOV KATAGKELMV OVTMV.

7.2 ANTIZEIZEMIKOX XXEATIAXMOX KAI KANONIXMOI

O otatikdg Kot SLUVORIKOS OYESOGHOC oG Kamvoddyov ovaAioyo He TO VAKO
KATOOKEVNG OEMETOL Omd onHavtikd aplBd kavoviopmv, 1060 €Bvikdv 6co Kot
oebvav. Ily. yww 0V OYESOOUO PropnyaviKdv Komvodoymv omd ®OTACHEVO
oKvpOdeHa €xel ypnotomombel eKTEVAOG 6T Y®OPA Tovg 0 ['epHovikdg KOVOVIGHOC
DIN. Al\ot yvootol ebvikoi koavovicpoi givar o I'eppavikdog DIN 4133 kot o
Ayyhkog BS 4076 yio tov oyedtacd Kamvoddywv amd ydivPa. H Aebvng Emtponn
Buopnyovikov Kanvodoywv (CICIND) éyel ekddoel TIpotvna Kwdikov (Model
Codes) yw tov GYedOGHO KOTVOSOY®V OO OTAIGHEVO GKLPOSEHN Kot SOMIKO
YOAvPa. Xe evpomaikd eninedo, n Teyvikn Emitponry TC297 toug CEN £€yetl cuvtaget
TPOTLTO Y10 TOV GYESAGHO PLOUNYAVIKOV KOTVOSOYWV.

Téhog, og eminedo Evpokmdikwv, vrdapyel 1o Hépog 3.2 tov Evpoxddwa 3 (ENV
1993-3.2 : 1997) 1o omoio avapEpeTal 6ToV GYXESUCHO TOV KOTvodoymv amd yaivpa.
To mpdétLMO GVTO gvpiokeTon MON VIO kobeotdg MUetatpomnc tov o€ EN, mov
onMaiver 0tL 6tav mepdoet O o TPOPAETOHEVO GTAdIA TOVG dradikaciag Tovg, Oa
amoterel TPOTLTO VIOYPEMTIKNG EPOUPHOYNG TOLG YWPeg MEAN Ttovg Evpomaikng
‘Evoonc.

H mepoatépm avagopd oe OAovg  TOLG GYETIKOVS KOVOVIGHOUG — OTOTIKOD Kol
SLVOUIKOD  GYESOGHOD  PLOUNYOVIKOV KOTVOSOY®V EKPEVYEL TOL GKOTOV TOV
TAPOVTOG, TTOL EIVAL O AVTIGEIGHIKOG OYEOAGHOC TOV KATAGKELMY VTMV.

Q¢ yvootov oty EAAGda oydel o Avtiseiopikog Kavoviopog EAK 2000, tov
omoiov ot Hev yeVikEG apy€c 1oyLOLVY YL OAOVLG TOVG TOTOVS TMV  OOMIK®V
KOTOOKELDV, EVAD Ol EOIKMTEPES SLOTAEEIS KOl Ol KAVOVEG EQAPUOYNG OVOQEPOVTOL
Kupiwg oe okodopika Epya. Emopévog o EAK 2000 epappoleton v yével Kol oTov
AVTIGEIGUIKO GYESAGHO TV Bropmyavikdv kKamvodoyov (B.K.).

7.3 EIAIKQTEPEX AIATAEEIX TOY ANTIZEIZEMIKOY XIXEAIAXMOY
B.K.

7.3.1 ®A4opa 6yedooULoD

INa v ypnoonoinon tov EAGHATOS oYESOGHOD TPOog KaBOPIGHO TOV GEIGHIKOV

Suvape®V, 0 VIOAOYIGHOS TG opBng TNG ™G OeHeAM®OOVS 1310TEPLOGOV NG
Kamvodoyov £xet Waitepn onpacio , 6edoUEVOL OTL €mMedN TpdKeLTal GuVHOWS Yo
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E0KOMMTEG KOTAOKEVEG, 101mg Yo Heyddo vym, n Tn ™ T pmopel va odnyel og
ONHOVTIKA HE®MEVES GEIGHIKES dOLuVAELS. IV avtd cuvietdtot 0 TPpocdopioog g T
HEC® oG opyIknG SVVORIKIG avaAvoNg.

Eniong yperaletar mpocoyn omv opbn emdoyn tov m0cocToV Kpicipng andsPeong
(&) avaroya HMe TO VAIKO KOTOOKELNG Kol TOV TPOTO GOVOEOTS TV THNHATOV NG
Kamvodoyov Heta&y twv. Epocov 1 T tov (&) eivan dapopetikr) tov 5%, Oa mpémet
vo voAoyioBel 0 dtopBwTikdg cuvieleotig (1), TOV O0mOiOV N EMPPON MopeL va givort
a&oroyn. Il.y. yw mocootd Kkpicng omdcofeong 2% (mepimtwon yoAOPovmV
NAEKTPOGVYKOAMNT®OV Kamvodoywv) , mpokvmter 1 =1,32, dnioadn avénon tov
CEICHIKOV dLVAUe®V Kot 32%.

7.3.2 XuvTELEOTNG CVUTEPLPOPAS

Ot B.K. givon kot KovOvVe, UTOGTNPIKTES KOTAOKEVEG TOKTOMEVES ot Bdom Tovg,
OV GLUTEPIPEPOVTOL MG KATAKOPLPOL TpOPoAoL. Alyeg elvar ot TepTOCELS OOV 1
KOTVoOOy0c 0ev €lval OLTOCTNPIKTN, OAAL GLYKpoTeitol o€ €vo M TEPIGSOHTEP
onieia g He emTOVOLG..

Yopeova pe tov Evpokmndika 8, Mépoc 3, 0 Bacikdc GUVIEAEGTNG GUUTEPIPOPAS
€xel T1g akOA0VOES TIHES -

A) Tw kamvoddyovg amd okvpddepa mopel va AaPer Tty 3 gpocov €yovv
eEacparcobel avompég npobmobicels TAACTIUNG SLHmEPLPOPES, GAA®DS AapPdveTon
T 1.0.

B) INa oAdcmpeg Kamvoddyovs amd ydAvpa n T eOAvel 2 EpOGOV IKAVOTOL0VVTaL
ol mpovimobécel; mAUOTIKNG avdivone tov Evpoxmdike 3, Mépog 1. AlAmg
AapBaveron tipm 1.0.

I') T kamvoddyovg e enttovoug AapBavetor tipm 1.0

Yopowva pe tov EAK 2000, edv Anefelt og (Q) m Hikpotepn Tt Heta&d 1.5 ko
0/2, névtog oy pukpodtepn tov 1.0, to1E dev ypetdletar vo epapocBody ot Ereyyot
v TV €EaGPAAON aEOTIGTOV ELOGTOTAACTIKOD Hnyavicpov. Katomy tovtov gival
npo@avig 0Tt otig meputtdoel (B) kot (IN) n pikpdtepn twv 600 TiHdY givounp /2 =
1.0, onrodn TpoOKeLTaL V1o ELAGTIKO GYESOGHO.

7.3.3 XuvTErEoTI|C OTOVOMOTNTOG

H omovdéaidtta pag B.K. and droyn mbavng kotdppevong, kot oyl Kot ovayknv
and oeloHd, AapBdvetor coPapd vOYN GE GLYYPOVOLS KAVOVIGHOVGS, OT®MG T.)Y. O
Evpoxddwag 3, Mépog 3.2 yio Tov 6)edlacd kamvodoywv amd yaivpa. O Adyog
etvar Kupimg to Heydrho VYOG TOV KATUCKEVOV OVT®V, OOV 0l EMATOCELS ond Mia
Katdppevon ropel va givot ToA0 coPapéc, akopn katl oe avOpomiva O0HaTa.

Ytov avotépo Evpokddwo tovto AapPdavetor vmoéym  He ™ Oéomion Tpidv
KOTNYoPLdV a&lomoTiag NG Kamvoddyov, kKot Tov Kabopiod yio Kabe Hio amd avtég
TIHOV HEPIKADV CUVTEAESTOV ao@oieiog mTov emBdAlovtol oo Jovila kor PetoffinTa
poptia, ko1 Tov kupaivovtor petasd 0.9 ko 1.6. And 1o dAho pépog, o EAK 2000
kabopilel ovvtereotég omovdadttag mov Kvpaivovtor omd 0.85 péyxpr 1.30, won
emPBarlovtal 6T0 pacla oyedtacilod (EToEAVOLV TN PUCHATIKY ETLTAYLVON).
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Emopévag yio  Hev 1o Gl @option TANV oelool (UOVIHa, GveHOC) Hmopovv va
xpNotorolovvtol ot Hepikol cvvteleotés ac@aieiog mov Kabopilovior amd Tov
EKACTOTE YPNOIUOTOIOVHEVO KAVOVIGHO, avddloya e Tnv Katnyopia alomiotiog,, yio
d€ ToV GEIG O GuvicTaTtal 1) E@apHoy Tov mivaka 2.3 tov EAK 2000.

[Moapdderypa : 'Eotw 611 mpoKettal Yoo HETOAMKT KATVOOOYO VYOUS HIKPOTEPOV TMOV
100 pétpwv, og TOmIKY Propnyavikny Teptoyy], OTov ot Katoikieg gvpickoviot EEm amd
™V oktiva mtoong ™me. Tote ovpewva Pe tov Evpoxkodike 3, Mépog 3.2, N
KOTVod0)0G KOTATAGGETAL 6TV Katnyopia a&lomiotiag 2 (Kavovikn), Kot To popTio
moAhamAactdlovtal e Toug ENG GLVTEAEOTEG :

e Ortav emdpovv dvopevag : ta Hovipa He 1.1, ta petafintd pe 1.4

e Ortav emdpovv gupevag : ta Hovipa He 0.9, ta petapfintd pe O
Mo tov KaBopiopd TV celclikdv goptinv, cOuemva Pe tov EAK 2000, n ev Adym
Kamvodoyoc BOa  kototaysl ommv  katnyopic X2, €MOUEVOS O GUVIEAECTNG
onovdardtrag Ba etvon y=1.

74 KATAXKEYAXTIKEYX OAHT'IEX
7.4.1 Ayxkvpoon ot Ogperioon

H ovvdeon ¢ xamvoddyov He 10 Oegpéhod g  omd omAioHPévo okupddEUa,
Katamoveitol cuVNOOS amd oNUAVTIKEG POTTES, 101G Yo Heydda Dym. Xe Kamvoddyovg
oand OmMAGUEVO oKVPOOEHN OmOV LIApPYEL HovoAldikny cvvdeon He to Oelélo, To
Mo avtietoniletal Pe emapkeic Stotopég Kot omAMGUOUE. Ze KAmvodOyovg amod
YOAvBa, N oVVOEST EMTLYYAVETOL UE KOVO aplOd ayKvupoPddv, ayKvpoUEvemy e
enapkéc Pdbog Héca oto Bepédio. Katd kavova ot aykvpdfideg avtég amotelobvtan
amd ydAvBa vYNANG avtoyng Kot gival HePIKOS 1 OMK®G mpoevtetadéveg. O Adyog
etvat 011, TANV TOV GEIGHOV, N KATVOSOY0G VITOKELTOL Kol GE POPTION KOTWONG amd
Ao aitio, omoTe Ywpic mpoévtaom ot aykvpoPides Ba EpBavav chvtopa oe actoyio.

Me tov tpdmo avtd, OAadn TV TPoEviacn TV aykvpofddv, 1N YoniAdv KOKA®V
konwon (low-cycle fatigue) mov npoxodel o GeloOS, avTipeTORILETOL TOVTOXPOVO. LE
KOVOTTOTIKO TPOTO.

7.4.2 Tovo£oEIg ay@Y@DY 6TO GOUA TG KATVOd6) 0V

e OAeC TIC KATVOOOYOVG, 1 EIGUYMYY TV Kavcaepiov and tov A&Pnta yivetor Katd
Kavovo o€ oTdOUN vyMAdTEPT amd TN PACT TAKTMOONG TNG KATACKELNG, HECH aymy®dV
KAToAM AV dtaoctdoemv. H ohvoeon Tov ayoydv autdv 610 oMo TG Kamvodoyov,
YL AOYOLG amoQLYNG KOTovayKacHov eEattiog Oepodiastoldy, yiveton Katd mdylo
TPOTO HEC® €VKAUTTNG O1ATOENG MOV EMUITPEMEL TN OYETIKN MeTakivnon twv 60O
COMUATOV. AVTN 1N KOTOAGKELOOTIKY TPOKTIKN AVVEL 0xedOV € OAOKANPOL KOl TO
TpOPANHa Tov cEIoHoD, dedopévoy OTL mopel va vtotedel OTL 1| CLUTEPIPOPE TNG
Kamvodoyov dev emnpedletor amd v Vapén ToL AyWYol 1 TOV AYOYDV EIGOYMYNG
TOV KOLGAEPTI®V.
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Ewova 7.3: Ohavtl{ot cuvoeon Plopnyavikng Kamvodoyov.
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7.4.3 Movomievpes QAOVTEMTEG OVVOEGELS |UE TTPOEVTETOLEVOVS KOYAES VYNNG
avToynS

O1 ovvdéoelg tov tOHmov awtod  (ekdvo 7.3) ¥PNOIOTOIOVVTOL KATA KOVOVOL OE
Bropmyovikég Kotaokevég amd yaAvpa Tv omoimv To coOMo 1 To HEAN amoteAovvTot
amd KLAVOPIKEG OlOTOMES, Om®G KAmTvoddyol, THPYOl, GOANVAOCELS KA, Yoo TNV
EMTONMOV GHVOEST TOV EMEPOVG TUNUAT®OV KATA TNV OVEYEPOT).

Or pAdvtleg cuvnBog eivarl eEmTepikég OAAYL OE TEPUMTMOELS KUAVOPIKADV SLOTOUMV
HeyaAng owpéTpov, my o€ TOPYOLS OVEHOYEVWNTPLOV , Mmopel va givor kot
E0MTEPIKES, OTOTE 1 EEMTEPIKN KLAWVIPIKN EMPAVELN TOV THPYOL eivan Aeia kab' Olo
TO0 VYOG, TPAyHa oL omoTeLel TAEOVEKTNHO TOGO amd aePOSVVAIKY] OGO KOl ATd
awcOntikn amoym. BéPaa, @AGvileg ecwmtepikéc o€ Hio Kamvoddyo HeyOdAng
OlapETpOL dev gtvan vontég, 010t Ba TapepmdOLay TN por TOV KOVcGoEPIMV.

[a mv odvdeon tov erlavtlov HeTald TOvg, YPNOIHOTO0VVTOL KOYAIEG VYNANG
avtoyng, motdtnrag 8.8 kot 10.9, o1 omoiol kaTd Kavéva TpogvTEivovTaL LIE PEPIKI 1)
OMK1 TPOEVTAGT, Y10 TOVG aKOAOVOOLG AOYOLG :

o [loAAég amd TIG TOPATAVED KATAGKEVES, OTMG O1 KATVOdOYOL, Ol TOPYOL, KA.,
vokewvtal mhvtote o€ kémmon ( fatigue) opelldpevn omv emppon TOL
avEHOV TTov JlEYEIPEL TNV KATOOKELT] GE TOAAVIDGCELS OUNKELS 1] EYKAPOIES,
ot Agrtovpyio. pnyovedv oty Kopuen tovg ( Ty avepoyevvhtpleg ), kok. Ot
SLVAHELS TOV aVOTTOGGOVTAL GTN GLVOEST, AOY® OQVTAG TS POPTIONG, OV
Hmopohv va mopaAn@Bodv wkovomotikd mapd Hoévov edv ot koyAieg eival
mpogvietadévol. AAwg Opavovtor ypryopa Ady® vrépPacmg tov opiov
KOTMOMG.

o [Iépav OUmg Tov mponyoLHEVOL PBactkod Adyov NG KOT®ONG, VIAPYEL Kol O
amAOog  Adyog 0Tl ywpig mpoévtaon Oev  alomorovvtol  KaboAov Ta
YOPOKTNPIOTIKA TOV KOYADOV avtdv. Avtifeto He v mpoéviaoct), £0T® Kot
Mepikn, M o0vOeo amoKTd TAEOVEKTHHATO OT®G OVOKAUYIM, OTEYAVOTNTA,
KA.

o XtV €0IKN TEPIMTOON TOL GEWGHOV, £ivOol TPOPOVIG 1 OVAYKN TANPOLS
TPOEVTAGEMG TOV KOYMAOV NG 6VVOESNS, TOGO Yo TNV EMITEVEN ™S HEYIOTNG
duvatig dSvokopyiog (Gpo LovoAOIKOTNTOG TG KOTOOKELNC), OG0 Kot ylo, TV
avTIHETOTION TG oMyo-KVKMKNS koémwong (low-cycle fatigue) mov
TPOKOAEL O GEIGUOG.

7.4.3.1 Avdivon tnc ovdeonc

H gplovtlom obvdeon tomov L pmopel va avaivBel Pe évo amd TOVG TOpaKITm
TPOTOVG :

A) Me mv ghootikn HEBodo (N ehaoto-otatikn Oempia. ).
B) Me mv mhaotik) pPEBodo (1 mhacto-ctatikn Oempia).
I') Me ) HEBOSO TV TEMEPUCUEVMDY OTOLXEIWV.
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Elaotixn Pébodoc

Kot avtv Aappdvovtal vroyn o EAaGTIKA YOPOKTPLOTIKA TNG GVVOESTG, ONANON
TOV KOYA®V, ToV AavTLOV Kol Tov EAAGHATOg Tov KeAObpovs. O koyAiog Bewpeiton
ot éxel poptiotel Pe Mo apykn dOvapn mpoéviaons K, . O vroloyiopdg ctoyevet
OTOV TPOGOIOPIGHUO TG OVVAMNG OV aVOTTOGGETAL GTN GUVOEST AOY® TNG EMPBOANG
™G eEMTEPIKNG POPTIONG, OTNV KATOVOMN TNG OUVOHNG OWTNG GTOV KOYAlM KOl TIG
QAGVTLES, Kl 0TOV EAEYYO TOL KOYALD Kot TV QAAVTLDV.

O éheyyot mov mpémet va, yivouv givar :

e 'Eleyyog avioyng tov koyAio ywo TN Héylotn SOvapn  €PEAKLGHOVD OV
avolapBavel (Tpoéviaom kol T06ocTd TG EEMTEPIKNG).

e 'Eleyyog T0v koyAMa o€ KOT®ON.

e 'Eleyyog tov rlovildv og amokOAANon (amdAE TG TPOEVTACNC).

e 'Eleyyog avtoyns twv eAovti®dv o KA.

ooty PpéBodoc

Kot avtv Beopodvtar tpeig dtapopetikol Pnyavicpoi dtappong e ovvoeons. H
OplOKN OVTOYN TNG GVVOEONC TPocdlopileTol ite o) amd TNV OPLOKY AVTOYN TOV
KoyMo gite B) oamd v oplokn ovioyn tov @Aavilov. ITowo omd ta 600 eival
KaBop1oTIKO, OEV EIVAL EK TV TPOTEP®Y YVAOGTO.

MéBodoc towv merepooévay orotyeimy.

H pébodog avtn dev givar yio mpaktikn ypnon, Umopet OHwg va ypnoidoromdel oe Ui
e0IKN TePITT®ON oVVOEGNS OOV Ol TPONYOVpeves HEBodOL gite gival dVGKOAD Va
epapHocBolv, gite 0dMyoVV 6g U a&lomota amoteAEGHaTO.

Ievikddg  HEB0SOC ot amotel onHavTIKO XpOVO Kol VTTOAOYICTIKT EPYOCiaL.

7.5 XEIXMIKA ®OPTIA ENANTI ®OPTIQN ANEMOY

H péypt mpodTIvog mpoaktiky) 6Tov oXEOOGHO POPMYOVIKOV KAmTvodoywv otnpildtay
010 0Tl M Tieon AOY® avEHUOL elval oNUOVTIKE To KPIGIUN amd Tov TV avTicToym
celGHkn dvvapm. Agdopévou OTL o1 KamvodoyotL £ivorl GYETIKA EVKOUTTES Kol UEYAAOV
VYOUE KOTOOKEVEG, 1 YEVIKN aicOnon Mtav mog M oelopikny dOvapn votepel oe
HéyeBog og oyéom He TNV dSVVOHN AOY® aVEHOVL.

Y10 mAaiolo TG Tapovcag epyaciog e€etdlovtal 000 TLTIKEG Kamvodoyot, Hion Dyovg
40 pétpav kot pio 60 pETp@v. Ot Kamvoddyotl avaAdovIol 6€ GEIGHO Kot GE AVEHO Kot

ovyKpivovtal To amoteAécHato e Baon Ty Héyiotn HeonUBpvi (Stapnikn) 4o Oxg.

7.5.1 Kanvoddyoc vwouc 40 pyétpmv

H npd xamvoddyog €xet vwog 40 pétpa, otabepng eEmtepikng dapétpov 2 PETpmv
Kot whryog HetaPfAntd kab’ vyog, OTmG eaiveTol 6To KOTmMOL Tivaka.
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Yyog | Apywo | AwPpopévo
(m) néyog méyog
(mm) (mm)
0-5 16 12
5-10 14 10
10-15 12 8
15-40 10 6

To dwPpopéva maym, eAdelyel dAAov ototyeiwv, eAneOncay and TIg J1TAEES TOV
Evpoxkdduka 3 — PHEPOC 3 OV avVAPEPETUL GTO YEVIKO GYEIOCHO TOV KATVOIGYM®V.

INo v aveponieon ypnoomombnke o Evpokddwkag 1, mov avoeépetor GTo
ovykekpiévo BéHa. H avdivon mov €ywve €de1ée mwg 1 UEYIOTN SIOUNKNG TACT Oxd
napovctaletar oty PBdon g defapevng kot givonr ion e 49.3 MPa Bewpavtog
Hovtédo dokov (beam model) kot 51.7 MPa 6swpidvtag Poviélov keADQOLS, Yo TNV
nepintwon mov BempnBovv duPpopéva Taym.

H 1010 kataokev avarbnke oe celocpd e Baon tig dwotaéelg tov EAK, Bewpavtog
¢ €gove vymAn ook {odvn tomov III, dnAadn a=0.24. H avdivorn éywve
AopBévovtag vToym

o  Kavovika mdym kot dStafpopévo moym

e  Movtélo d0KOV Kot LOVTEAD KEADPOLG

e  DaopoTiKn avaALON Kol 16000V OTATIKY avaAvon

H Ogpelmodng dromepiodog g kamvoddyov eivor 0.62 sec. Mg Bdorn avty v
101omepiodo, Kot Yo HoviELo KEADQOLG, 1 HEYIGTN OOHNKNG TAGN Gxd VTOAOYIGTNKE
He v 100dbvaun ototikn HEBodo

e 89.9 MPavyw apykd maym

e 84.5 MPayw dwafpopéva mayn

Ot Tég avtég TPOmMOMOlOVVTAL ONHAVIIKA Yoo TNV TEPIMTOON 1TNG TANPOLS
QOCUOTIKNG ovAALONG, OKOUN Kol oTnv mepimtoon mov Bewpovpe 1 1d10pHopn.
YuyKeKpPUEVOL

Méyiot dwapmkng téon (MPa)

Ap1Opog Apyd moym | AwPpopéva mhym
1310 HopO®OV

1 55.5 -

5 55.9 44.4

10 55.9 -

InHeidveToL TMG 1 160dVVAUN oTaTiky] HEB0S0C AapBavel vtoyn oAdKANPT TV Hala
G Kamvoddyov, evd 1 HEB0SOC TG PACHATIKNG avaAivong voloyilet Tig HAaleg g
kéOe piag Wwopopenc. H mpd dopopen otnv cvykekpilévn mepintmon eivol
nepimov 55% g cvvolkng Halag, Kot avtd eENyel TV oNUAVTIKY] dopopd TV 600
HeBOdmV.
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Q¢ éva TIPAOTO CLUTEPUCHA AVOPEPETOL TOS 1 LIGOSVVOHN GTATIKN HEB0JOG elvar TOAD
oLVINPNTIKTY, 0€ oxéomn He v wAéov akpiPn MEB0do g paciatikng avdivong. To
onNMavtikdtEPO OU®G GLUHMEPACH etvor 1 GNHUOVTIKY TN TG O0HNKOVG TAONG Oxd
oTNV MEPIMTO®ON TOV GEICHOD, TOV GTNV GLYKEKPIUEVN TEPITT®OT givar oNHUOVTIKA
HeyoAvtepn TG avtioToyng Tdong Aoy avéHov.

7.5.2 Kanvoddyoc vyovug 60 pétpov

H «oamvoddyog ovt) Ppioketor otov  €pyoctactokd ydpo 1ng Buopmyaviog
dwcpopikov Awmacpatov A.E. oty Oeoocarovikn. 'Eyxet 60 pétpa dyog, ko ta
apyKd whrym NG Komvoddyov eaivovtol 6Tov eTOHEVO TivaKa.

"Yyog h(m) | ITayog t (mm)

0- 10 10

10- 14 14

14- 22,5 16
225- 24 14

24 - 28 12

28 - 36 10

36 - 40 8

40- 60 6

[Tivaxog apytkdv woydv Bropnyavikig Kamvodoyov vyovg 60 péETpov

To avotepo THMHO ™S Kamvodoyov AOY® Odfpwong oavtikataotadnke omd &va
avtiotolyo TUNHaA Afyo HikpdTEPOL HKOLS MOGTE TO TOPHV VYOS TNG KATVOSOYXOL VOl
etvar 59 pétpa. O PéEGOG OPOg TV TAXOUETPHGEDV TNG VILAPYOVCAG KATAGTAONG TNG
Kamvodoyov gaivetal otov emOpevo mivaka. Ot moyOUETPNOELS TopaympnOnKay amod
v Buopnyavio ®ocpopwcodv Ammacpdrov A.E.

H avdivon g kamvoddyov avtig akorovbnce ta Prpato tng Kamvoddyov tomv 40
MéTpav. ‘Eytve avaivon He @optia avéov Kol GEWGHUOV, He faon ta Tpoyatikd mTaym
Om®G avTd TpofkLya omd Tig TayoUeTproels. Ta amoteAéGHOTA THG OVAAVOTG TOV
avéHov €dmaay Hio PéEyiotn otk téomn ion pe 70 MPa
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"Yyog Iéyog

h (m) t (mm)
0-10 9,625
10- 14 14
14- 22,5 15,65
225- 24 13,5
24 - 28 10
28 - 36 8,3
36 - 38 6,5
38- 40 9,8
40 —45 8
45-50 6
50-54 4,5
54 - 59 5

[Tivaxkag velotdpevov moydv Bopmyavikng kamvododyov Dyovg 60 pétpaov

©1 . 6m — |

42m

L 1 B2, 5m

Ewova 7.4: Ypiotapevn katdotacn oty Propnyavikn Kamvoddyo Dyovg 60 Pétpmv.
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H avdlvon oe cewopo pe Baon 10 eacpo EAK kot v 1codbvaun otatikny HEBodo
éomaoe HPéyiomn dwunkn téon 123.5 MPa, evod 1o amoteléopoto TG QOCHOTIKNG
HeBddov NTav Ta ENG:

Ap1Ouog Méyiotn Stapnkng
1010HOPPOV taon (MPa)
1 50.7
2 51.2
3 51.2
30 51.2

H Sopopd g 16000VOUNG OTOTIKNG avAALONG e TNV QAGHOTIKN avaivon eival
TOPOTAV® 0omd ERPOVIG. XTNV TEPITTMOT OVTH, N TACN TOV TPOEPYETOL OO TNV
CEIGHIKN QacHatiky avdAivon etvatl Aydtepo kpicipn amd v avtictoyn Taon AdY®
avéHov, aALG Giyovpa Oyt ikpn 1 apleAnTéa.

TCENIKO YYMITEPAYXMA: yo meproyég Meyding osiopkotrag (Covn HI 1 IV) ko
He Baon g oLYypoves avTIANYELS oYedOGHO0D, deV €lval YEVIKA TPOPOVEG TO OV O
O€IOHOG M 0 dvepog elval 1 mAEov Kpioiun @OpTIon Yoo TOV SOUIKO GYESIOGUO Miog
Bopnyovikng kamvoddyov. Kai ot dVvo mepumtdoelg @optiong Bo mpémer va
eEetalovtal, OGTE Vo SLOMGTOVETAL 1] KPIoUN KOTdoTOoN.
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