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H avamrugn Twv KaAwdIwTWY yepupwv dpxioe ouolacTikd petd tov 20 .M. otnv Mepuavia- o1 yeppavoi
pnxavikoi, ye emKeQPAAAg Tov KaB. F. Leonhardt, €1dikeuBnkav BabuTtata otov Topéa autd, n paydaia eEENIEN
TOU OTTOIOU TTICTOTTOIEITAI TOOO OTTO TOV APIBUO TWV YEQUPWY OCO0 Kal TO PEYIOTO AVOIYUA TOUG: £VW TTEPI TO
1986 karaypdgovTal TTayKoouiwg Tepi TIG 150 KaAwdIWTEG YEQUPEGS, 0 apIBu6S Toug To 2012 utrepPaivel Tig
1000. To 1975 10 PéyioTo avolyua avepxotav o€ 404 m (St. Nazaire pont), To 1995 £gpBace Ta 856 m (Pont
de Normandie) ka1 To 2012 1a 1104 m (Russki Bridge). H texvoAoyiki €€€AIEN kal n évTovn BlounyxavoTroinan
TWV avapTHpwWy, TwWV UAIKWVY, Twv peBOdwv aveéyepons aAAd kal Twv peBddwv avaiuong, eméRaAle Tnv
KOAWBIWTH YEQUPA WG ATTOKAEIOTIKG TUTTO EQPAPUOYAG OTOV XWPO YETALU TwV TTPOBOAOSOUOUNEVWV KAl TWV
KAQOIKWV KPEUAOTWYV YEQUPWYV- TO OPIO METAEU TWV TEAEUTAIWV Kal TWV KAAWDIWTWY HPETATIOETAI GUVEXWG
TTPOG TA TTAVW.

O kaB. H. Svensson avnkel 0Tn yevid TwV TTOAU TTPOIKICUEVWV YEPHUAVWY UNXAVIKWY, Ol OTToiol EEVaéKTIoav
o€ Aiya xpovia Tn xwpa Toug, HETA TNV 0A0CXEPN KaTaaTpo®r TNG aTov 20 I.I1. kal TTapdAAnAa agiotroincav
TIG €CAIPETIKEG YVWOEIG KAI TN JEYAAN EPTTEIPIO TOUG O€ TIPWTOTTOPEIOKA £pya OTO £EWTEPIKO. AKoAouBwvTag
N YEPMAVIKA TTapddoaon ouvdlace Tn Bewpia kal TNV TTPAEN: HabATeude KOVTA oTov PeydAo AGOKAAO Kal
Mnxaviké kab. F. Leonhardt kair avopwbnke oto ypageio LAP, étmou £€pBace oTn B£0n Tou eKTEAEOTIKOU
O1euBuvTA Kai TTpoédpou Tou A.Z., atrd Tnv otroia cuvtagiodoTriBnke 1o 2009. EIdIkeUONKE OTOV TOPED TWV
KOAWDIWTWY YEQUPWYV, GTOV OTT0I0 BEWwpPEITal TTPWTOTTOPOG, £XOVTAG OXEDIATEl KAl ETTIBAEWEl peydAo apiBud
ONMAVTIKWY €PYWV.

Merd Tnv amoxwpnor] Tou amd To evepyl emdyyeApa KANBNKE va TTPOCQEPEl TIG YVWOEIG TOU OTO
MavemoTtAiuio NG Apéadng, 6mou d16AoKel WG KABNyNTAG TIG KAAWDIWTEG YEQUPES. 'Exel Trdvw ammd 100
Onuoaoieloelg Kal 180 TTapoucIATEIG GTOV TOPED aUTO, £XEI TIUNOEI ue onuavTikEG dIaKPIoEIG KAl UTTAPEE PEAOG
TTOAAWY OpYaVIOUWV.

210 BIBAio Tou «KaAwdiwTég MEQupes» kataBéTel auepa TNV TTAEov Twv 40 eTwv O1EBVN euTTEIpia TOU OTOV
TOMEQ QUTO.

To BiBAio, atnv ayyAikr TTAéov €kdoor] Tou, TrepIAauBavel 6 pépn ota otroia diaAauBavovTal Je EEQIPETIKN
MEBOBIKOTNTA OAa Ta BEuaTa, Ta oTroia Ba evolEPepav Eva BewpnTIKO ETTIOTAMOVA, £vVa EIOIKEUUEVO PEAETNTH
aAAG kal éva oTmroudaoTr: N amoOAUTN yvWOon TOU QVTIKEIUEVOU ETITPETTEl oTov KaB. H. Svensson va
TTAPOUCIAcEl TNV oudia Twv BePATWY PE €CAIPETIKA TTANPATNTA aAAG Kai AiTdTnTa. H €upUTaTn Xprion YEVIKWV
KAl AETTTOUEPEIOKWY QWTOYPAPIWY Kal OXESiWV (WVTAVEUEI TO KEIPMEVO KAl OIEUKOAUVEI TA WPEYIOTA OTNV
Karavonon Tou.

Mia emmAéov onuavTiki kaivotopia Tou BIBAiou eival n TTapouciaon pE QWTOYPAPIEG KAl OUVOTITIKO
Bioypa®ikd UAIKO OAwV Twv PEYAAWV HNXOVIKWY TIOU CUVETEAECAV OTNV AVATITUEN TWV KOAWBIWTWY

YEQUPWV.



To 1o pépog Tou BiRAiou (30 oelideg Ad, 134 oxnuata / wToypagieg) aTToTEAE TNV €l0Aywyr OTA £TTOUEVA.
Eivar agiepwuévo oe dU0 €voTNTEG, ONA. OTA OTOIXEIWON TOU OXEDIACUOU Kal TNV AIoONTIKA TWV YEQUPWY,
TNV OTTOIa O UYYPOQPEAG, ETTNPEACTUEVOG aTTO TNV OX0AN Leonhardt, amodidel yeydAn onuacia.
Mapoucidfovtal oi ouviBeig JIATAEEIG AvaPTAPWY, Ol ETTIKPATECTEPEG HOPPEC TTUAWVWY, OI TUTTOI TWV
KATAOTPWHATWY (XaAUBBIVA, attd OKUpOdeua, OUPUIKTE, UBPISIKA) Kal oI TUTTol Twv avapThpwy (Yupvd
ouppaTéoxolva  KAEIoToU TUTTOU, TTapdAAnAa  oUppaTa  evidg TTPOOTATEUTIKOU CWARva, TTapdAAnAa
OUPHNOTOOXOIVA EVTOG TTPOCTATEUTIKOU CWANVQ).

2710 KEQAAQIO TNG a10ONTIKAG TTapouaidfovTal Kal avaAlovTal EKTEVWG o1 (10 katd Tov ouyypagéa) apxég NG
aIoONTIKNAG TwV YePUPWYV (UETAEU TwV oTToiwv N évragn ato TTePIBAAAOY, O XPWHATIONOG KAl 0 QWTIOUAG). H
TTapouagiacn ouvodeleTal ammd TTANBWPEA PWTOYPAPIWV EVTUTTWOIOKWY YEQUPWY, Ol OTT0iEG OIEUKOAUVOUV

ONUAVTIKA TNV KATAVONGON TOU KEIPJEVOU.

To 20 pépog Tou BIBAiou (94 oehideg A4, 228 oxnuata / QWTOYpAPiEG) KAl CUYKEKPIYEVA TO 10 KEPAAaIO
eoTiadeTal otTnv €EENIEN TwV KOAWSIWTWV YEQUPWY, APXNG Yevouévng Tov 170 aiwva (oxEdia Tou Kpodtn
pnxavikou Faustus Varantius yia pia KpepaoTr] / KaAwdIwTr yépupa, 1617) yéxpl kai 10 2012. O ouyypagEag
KOATAYPAQPEl OAEG TIG TIPOCTTABEIEG KATAOKEUNG KAOAWBIWTWY YEQUPWV KATd Tov 180, 190 Kal TO TTPWTO PIoO
ToUu 200U aiwva, TTEPIAANBAVOUEVWYV KAl TWV YEQUPWYV, Ol OTTOIEG OTTETUXAV | KAl KaTéppeuaav. Méoa atmo
QUTA TNV KATaypaQr] TTapaKoAoUBei cUGTNUATIKA TNV €EEAIEN TNG CUYKEKPIPEVNG TEXVIKAG, MEXPI KOl TOV TOV 20
M.M1. pgerd Tov otroio apyifel n ouyXpovn €TTOXN TWV KOAWDIWTWY YEQUPWY UTTO TNV E£UTIVEUCHN KOl
kaBodrynon kupiwg Tou F. Leonhardt. Idiaitepn onuacia atmmodidel atn dnuoagicuon Tou F. Dischinger oTo
mePI0dIKG Bauingenieur, 1949, pe Béua «KpepaoTéG YEQUPEG yia TTOAU Bapid @opTia», TRV oTToia Bewpei wg
Bdaon yia Tn YeTETTEITA £6EMIEN TNG TEXVIKIG QUTAG.

2710 20 Ke@AAaIo Tou 20U PéPOUG TTapouaidlovtal ol XaAUBBIVEG KAl UPPIBIKEG KAAWDIWTEG YEQUPES, APXNAS
YEVOUEVNG aTTd TIG YEQUPEG Tou PrAvou, péxpl Tn yépupa Normandie (856 m / 1995), Tn yépupa Tatara (890 m
/ 1999), Tn vépupa Stonecutters (1018 m / 2009), Tn yépupa Sutong (1088 m / 2008) kai Tn yépupa Russki
(1104 m / 2012). TNa 6Aeg OXeDOV TIG YEQUPEG O CUYYPOQPEQG TTAPABETEl aToIXEIO OXEDIAOUOU, OXNUaTA,
QwToypaQieg Kal TTPORAAAEI TOV ETTIKEPAAAG UNXAVIKO TOU £pyou.

2710 30 Ke@AGAaIO TTaPOUCIAZOVTal Ol YEQUPEG PE KATAOTPWHA aTTd OKUPOdEUA, ATTd TV TTPWTN YEPUPA OTnNV
Donziere Tng MaAAiag, pe avapTtApeg aTté UYnANG avioxXng autoevTevopeveg xaAuBdopaRdoug (A. Caquot, 78
m, 1952) uéxpr T 2n yéeupa otn diwpuya Tou Mavaud pe KIBWTIOEIdN BIATOUN KATACTPWHATOS Kal £va
KeEVTPIKO emmiTredo avdptnong. O ouyypagéag Oivel XapakTnPIOTIKA TTapadeiypata Twv dlo@opwy TUTTWY
KOTAOTPWHMATOG Kal, yvwpifoviag ae PBAB0G TIC TTEPIYPAPOUEVEG YEQUPEG, TTEPIYPAPEI PE EAAXIOTA AdyIaA,
PWTOYPOPIES KAl OXAUATA QUTO TO OTTOI0 XPEIAdeTal O OUYXPOVOG XPAOTNG Tou BIBAIOU- 0 PEPIKEG YEQUPES
avagpépovTal Kal 0l BATIKEG apXEG TOU OXEDIAOUOU TOUG.

[SiaiTepa pvnuovelovTal YEQUPEG PE AVAPTAPES ATTO TTPOEVTETANEVO OKUPOBEUA KAl YEQUPES UE TTOAU AETTTA
oupTtrayf TTAGKa WG KATAoTpWHA, HETALU TwV OTToiwv Kal 0 EUpItrog (yia Tov oTToio £TMIoNaivel 0TI aTTOTEAE]
AKOMN TO AETITOTEPO KATACTPWHA TTAYKOOUIWG).

‘Eva eTTOPEVO KEPAAQIO €ival APIEPWHEVO OE YEQUPEG PE CUMPMIKTO KOTAOTPWHA, YE MEYAAN EQAPUOYR OTOV
TUTTO QUTO TWV YEQUPWV AGYW TOU PIKPOU veKpoU BAapoug Kal TNG EUKoAiag KaTtaokeung. MNapouaiddovTtal Kai
oxoAidfovtal, pEow UloTToINUEVWY  TTAPAdEIYUATWY, OAoI Ol  TUTTOI TWV  TIPOKOTAOKEUACHEVWV
KATAOTPWHATWY, CUVOOEUOUEVOI ATTO XAPAKTNPIOTIKEG AeTTTopépEleG. TEAOG, TO TeAeuTaio (50) kKe@dAAalo Tou

20U PEPOUG aPIEPWVETAI OE YEQUPES TTOANATTAWY avolyudTwy (METAEU auTwy Kal N yépupa Piou — Avtippiou),



apxNg YEVouEVNG aTTo TNV TTPWTOTTOPEIAKN YEQupa Maracaibo péxpl Tig TTAéov TTpoc@ateg (Yépupa Millau, 6 x
342 m, 2004 / 2n yépupa Orinoco, 2 x 300 m, 2006).

To 30 pépog Tou BIBAIou (46 oeAideg A4, 166 aoxAuaTa / QUTOYPAPIES) Eival aPIEPWHUEVO OTOUG OVAPTIHPEG, TO
KAT' €E0XI OUVIOTWV OTOIXEIO TWV KOAWBIWTWY YEQUPWYV Kal To TTAéov guaioBnTo. O ouyypa@éag KaTabETel
oTnV €vOTNTA aUTA TNV TTOAU PEYAAN BewpnTIKA Kal KATOOKEUAOTIKA TOU €UTTEIPIQ, N oTroia €ival TTpodnAn
KUPIWG OTIG AETTTOUEPEIEG.

210 TPWTA KEPAAQIA, avaTITUOOETAI N TEXVOAOYia Twv avapThpwy (Yuuvd cuppatéoyoiva KAEIoTou TUTToU,
TTapdAANAa cUppaTta eviog cwAnva, TTapdAAnAa cupuatdoxoiva eviog cwArva). @iyovtal 6Aa Ta Béuarta TTou
a@opoUV TOV PNXAVIKO EQPAPUOYNAG, ATTO TNV TEXVOAOYIQ KAl TNV TTPOCTACIA PEXPI TIG TEXVIKEG EYKATACTAONG,
emOBewpnong kai ouvTtrpnong. Mapouaidfovral akoun Kal avaAuovtal yvwoTEG BAGBEG avapTAPWY YEQUPWV
(Kéhlbrand, Maracaibo, Mississippi).

‘Eva 181aiTepo KEQAAQIO aiepwveTal TN dIOCTACIOAOYNON TWV AVAPTAPWY Kal éva AAAO, YE TN GUVOPOUN TOU
oTreciaAioTa oTo €idog Apa Imre Kovacs, aTnv agpoduVvaIKr) CUPTIEPIPOPE TOUG KAl TA QAIVOUEVA EAACTIKNG

aoTabeIag.

To 40 pépog Tou BIBAiou (104 aehideg A4, 243 oxAuaTa / QuTOYPAPIES) ival aQiEpwEVO aTnV avaAucn Kal
dlaoTacIoAGYNnON.

O ouyypagéag Trpooeyyiel TNV €viaon Tou €pyou pECA aT1rd TTOAU ATTAG OTATIKA TTPOCOMOIWHATA KAl
avaAUoeig, €101 WOTE O XPrOTNG va UTTopEl va katavonoel ae Ba6og Tn oTaTikh / dUVAUIKR AEIToupyia Tou
POopEa XWPIG va XaOei OTIG AETTTOUEPEIEG.

Aidovtal atrAég avaAloeig yia Ta péviga Kal Ta KIivnTtd @opTia, Té00V yia TO KATAOTpwHA OCOV KAl TOUG
TTUPYOUG- ETTITTAEOV TTpoCEyYiCeTal n TTPOCBETN €viaan atrd TTapapop@waocls (Bewpia Il TGEEWG) Kal TO KpioIuo
QOPTIO AUYIOUOU TOU KATAOTPWHATOG WG BAIBOEVOU aToIXEIOU.

2 1I010iTEPO KEPAAQIO avaTTTUcoovTal Kal oxoAlddovTal ol deoTrolouceg dpdoelg, OnA. Ta POVIMA QopTia, N
TTPOEVTAON TWV AVOPTAPWY, N CUCTOAA fpavong Kai 0 EPTTUCHOG TOU OKUPOSEUATOG, TA AEITOUPYIKA KIVNTA
QopTia Kal n Beppokpaaia.

MeydAn éu@acon didetal oTn SUVAUIKA CUUTTEPIPOPA QUTWYV TWV YEQUPWV KOl CUYKEKPIPEVA TNV AEPOBUVANIKN
(e Tn ouvelopopd Kal TTdAI Tou Apa Imre Kovacs). MNMapouaidfovTal CUSTNUATIKA Ta TEXVIKG XAPOKTNPIOTIKA
TWV QVEUOTTIECEWYV Kal Ol €€ aQUTWV TTPOKaAoUUEvEG TaAavTwaoelg (TUTTou Von Karman) Kal agpoeAAOTIKES
aoTdBeieg (galloping, torsional galloping, flutter)- kataBdaAAeTal TTpooTrdBela dAa autd Ta oUVOeTa Qaivéueva,
Méow Kupiwg oxnudtwy / diaypappdtwy Kal TuttoAoyiwy, va atmAotroinBolv oTo pEyIoTo duvaTtd Kal va
yivouv Katavontd oTo JECo XpAoTN.

[SlaiTepa Ke@AAaia TOU PEPOUG QUTOU OQIEPWVOVTAI OTN CEIOUIKA €vTaon, TNV TTPOOKPOUGHN TTACIwV OTa
BaBpa kal Ta YETpa TTpoaTaciag Toug (Ao@aArng xwpoBEtnon BaBpwyv, TeXVNTES vnaideg TTpoaTaciag, odnyoi,
dolphins, i1oxupoTtToinon Badpwv).

TéNOG, 0 ouyypagéag Oivel XAPAKTNPIOTIKA TrapadeiyyaTa OTTANG TTPOdIACTACIOAOYNONG KOAWDIWTWY
YEQUPWYV (KATAOTPWHA aTrd OKUPOdeUa, KaTtdoTpwua amd xAAuBa, yéQupa He TTAEUPIKA avoiypaTa
edpafdueva oe BABpa, yépupa pe TTapAAAnAn didragn avaptripwy, yéeupa Je TTUAWVA TUTTOU A, YEQUPO WE

AETTTO KATAOTPWHA).



To 50 pépog Tou BIBAiou (36 oeAideg A4, 109 @wToypagieg) KAAUTITEI TOV TOUEA TNG KOTOOKEUNG.
Mapoucidfovtal avaAuTIKA oI TPOTTOlI KOTAOKEUAG Twv TTUPYWV Kal TOU KATOAOTPWHATOS KAAWSIWTWY
YEQUPWY, yia OAa Ta UAIKG (OKUpOOEua, XAAUBES, CUPMIKTA) TOOOV OTO YEVIKO PEPOG TOUG OCOV Kal OTIG
AETTTOEPEIEG, HECQ ATTO TTAPAdEiyUATA.

210 KaTOOTpWHATA ATTO OKUPOGdeua TTapouaidlovTal OAEG OI PEXPI ORUEPQ €@apPooBeioeg TEXVIKES (€TTi
TOTTOU OKUPOOENO ME XPrion auToPePOPEVOU @opeiou A uttofonBolpevou atrd TTPoocwPIVO | MOVIHO
avapTApa, TTPOKATOOKEUACUEVOI GTTOVOUAOI aVAPTWHEVOI UE YEPAVOUG, TTpowdnon £@doov n pop@oAoyia
Tou €dd@oug To emTPETTEN)- €EeTAlOVTAl OKOUN Kal €EEIOIKEUMEVEG TEXVIKEG, OTTWG TI.X. N KATAOKEUR TOU
KOTAOTPWHMATOG ETTI IKPIWUATWY ETT TNG 6XONG TTOTAPOU Kal N TTEPICTPOPN TOU TTEPI KATAKOPUPO Atova n n
KOATAoKEUr TTapatrAeUpwg TNG TEAIKAG B€0NG Kal N eyKAPOIA PETAPOPA TOU TTANPOUS KATACTPWHUATOG.
AvAaAoyeg TEXVIKEG avaTITUOOOVTAI KAl YIA TIG XAAUBBIVEG Kal CUUMIKTEG YEQUPEG.

MNa O6Aeg TIG peBAdoug, TTEPAV TNG AVAAUTIKAG TTEPIYPOPNG CUUTTANPOUPEVNG aTTO AKPWS BIAPWTIOTIKEG
QWTOYPOYIeS, UTTAPYXOUV OXOAIO KAl KPITIKA.

e ave€ApTnNTOo KEQAAAIO O CUYYPAPEQG AvaTITUOCEl TNV TEXVIKA (engineering) TNG KOATAOKEUNG Kal TOV
OXeOIAOHO TWV ETTIPEPOUG PATEWV, TIG OTTOIEG BeWpPEl WG €EITOU ONUAVTIKEG TTPOG TOV OXEDIOTNO TOU TEAIKOU

£pyou.

To 60 pépog Tou BIBAiou (100 oehideg A4, 344 @wTOoYPAPIES) Eival aPIEPWHEVO OE 8 ETTWVUUESG YEQUPEG, Ol

OTT0iEG TTAPOUCIAdOVTal TOOO TN YEVIKI) TOUG JOP@r) GO0V KAl OTIG AETITOPEPEIEG.

MapouoidfovTal CUYKEKPIPEVA:

e n vépupa Pasco-Kennewick otov motaud Columbia, H.IMT.A., cuvoAikoU prikoug 762.61 m, péyioTou
avoiypatog 299.01 m (ueAetnTig A. Grant + LAP, 1973-78). H yépupa TTapouciadeTal wg TTapddeyua
KATOOTPWHATOG UE TTPOKATOOKEUAOUEVEG OOKOUG aTTd OKUPODEUQ.

e n vépupa East Huntington oTtov Trotapd Ohio, H.MN.A., guvoAikoU prikoug 607.5 m, péyioTou avoiypatog
274.3 m (peAetnmig A. Grant + LAP). H yépupa mrapoucialetal wg Tapddelyua KATAOTPWHATOS ME
TTPOKOTAOKEUAONEVEG HOKOUG aTTO OKUPOdENA.

e n vépupa Helgenland oTig akTég TNG B. NopBnyiag, TTOAU KovTd oTov apKTIKO KUKAO, GUVOAIKOU PAKOUG
1064.73 m, péyioTou avoiyyatog 425.0 m (uehetnmig Aas Jakobsen + E. Jordet + LAP). H yépupa
TTAPOUCIAZeTAl WG TTAPADEIYUA KATAOTPWHUATOG OTTO ETT TOTTOU XUTEUOPEVO OKUPOdEUA.

e n yéopupa Strelasund otn BaATikr, petagl TG NTTEIPWTIKAG OKTAG TNG Meppaviag kal Tou vnolou Rigen,
OUVOAIKOU pAKkoug 2830 m, péyioTou avoiypatog 198.0 m (ueAetntAg SPI Schissler Plan). H yépupa
TTAPOUCIAleTal wg TTApAdEIyua XAAUBSIVOU KATACOTPWHATOG.

e n yépupa Baytown otn diwpuya Houston Tou Texas, HIMA, guvoAikoU prikoug 674.8 m (To KaAwdIwTo
TUAMA TNG), pEyioTou avoiypatog 381.0 m (ueAetntrig Greiner Inc. + LAP). H yépupa Tapouaidletal wg
TTAPAdEIYUA CUPPIKTOU KATAOTPWHATOG a1rd XaAURS0OOKOUG, TTPOKATACKEUAOTHEVES TTAAKEG KUKAOPOPIag
KalI Jia ETTIQAVEIOKA OTPWON OKUPOSEUATOG XUTEUOUEVO ETTI TOTTOU.

e n yéoupa TnG Normandie oTig eKBOAEG Tou Enkoudva, MaAAia, cuvoAikou pAkoug 2141.25 m, péyioTou
avoiypartog 856.0 m (ueAetnmg M. Virlogeux, 1994). H yépupa trapouaiddetal wg mapadelypa uBpidikou
KOTAOTPWHATOG: TO MPECQIO TUAMO TOU KEVTPIKOU avoiypatog MAKoug 624 m kKataokeudoOnke atrd
XGAUBa, evw Ta avoiyuata Twv TTPOCRACEWY KAl Ta aKPAia TUAMATA TOU KEVTPIKOU aTTd TPIKUWEAIKN

dlaToun atrd oKUpPOdEUQ.



n vépupa Millau otnv kolAGda Tou TTotapou Tarn, kovid atnv TTOAN Millau otn N. T'aAAia, cuvoAikou
prKoug 2460 m, TTOAAQTTAWYV avolyudtwy 6 x 342.0 + 2 x 204 m (kUpiog peAeTnTAG M. Virlogeux, 2004).
H vépupa KaTéxel TO TTAYKOOUIO PEKOP aTTd TTAEUPAg UWOUG KATaoTPWHATog (270 m atmd 1o £€5a¢0og).
Mapouoidletal WG €va  QVTITIPOOWTTEUTIKO TTapddelyya ouvexoUG KOAAWDIWTAG YEQUPAG TTOAAWY
avolypdtwy. H yépupa €yive didonun Kal yia TOV EKTTANKTIKA PIKPO XPOVO KATAOKEURG TNG (38 PAVEQ),
TTApA TIG NEYAAEG KATAOKEUAOTIKEG BUOXEPEIEG AOYW TOUG UWOUG TWV TTUAWVWV.

n véeupa Piou — AvTippiou atnv €icodo Tou KopivBiakou KOATTOU, GUVOAIKOU PRKOUG (UE TIG TIPOCRACEIS)
2920 m. To KevTpIKO TUAMO TNG ATTOTEAEITAI ATTO Wi CUVEXN YEQUPA TTOANQTTAWY aVOIYHATWY 2 X 260 + 3
x 560 m (ueAeTnTAg Vinci Construction Grands Projects, Ingerop, AOMH A.E.). H yépupa éyive didonun
ylQ TIG TTPWTOTTOPEIAKEG BEPENIWTEIG TNG TTAVW OTOV PAAAKS BuBO (EvioXUpévo pe CwWANVWTA evBéuaTa)
o€ BAa0og -60 m, Tnv uwnAR avtioeiIopik TG Bwpdkion (TTepiAapBavopévng Kai TNG UWnARG TeEXVoAoyiag
OEIOMIKAG MOVWONG), TNV UWNA TnG €kBeon o€ avéPoug Kal TIG ETTIREPANUEVEG OEICUOTEKTOVIKEG
METOKIVAOEIG TwV BABpwv. Mapouoidletal wg Eva avTITIPOOWTTEUTIKO TTAPABEIYUA TUVEXOUG KOAWBIWTAG

YEQUPOG TTOAAWY QVOIYUATWV.

Kai oTig 8 TTapatdvw TTPWTOTTOPEIOKEG YEPUPEG, O GUYYPAPENSG KATOPBWVEI KUPIWG PE QVTITIPOCWTTEUTIKES

QWTOYPAQIEG KAl OXEDIA KAl PE Hia AITA TTEPIYPAPR VA BWOEI OTOV AVAYVWOTN TNV TTEPUTITOUCIA TOU £pyou.

MoTevw 61 10 BIBAIO yia peydAo didoTnua Ba TTapaueivel OTOV XWPO w¢ Gnueio avagopdg kal Ba eival

TTOAUTIUO epyaAgio o€ epeuvnTEG, NEAETNTEG KA DIAXEIPIOTEG KAOAWDIWTWV YEQUPWV.

ABrva, loUAiog 2012
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«Cable-Stayed Bridges» - 40 Years of Experience Worldwide - Holger Svensson

Book Presentation: S. Stathopoulos

The development of cable-stayed bridges actually started after the Second World War in Germany; German
engineers, headed by Prof. F. Leonhardt, specialized deeply in this area, the rapid evolution of which is
certified by both the number of bridges and the maximum span; while in 1986 there were approximately 150
cable-stayed bridges, their number in 2012 exceeds 1000. In 1975 the maximum span was 404 m (St.
Nazaire pont), in 1995 reached 856 m (Pont de Normandie) and in 2012, 1104 m (Russki Bridge). The
technological development and industrialization of stays, materials, erection and analysis methods, imposed
the cable-stayed bridge as the sole bridge type between cantilever and classical suspension bridges; the
boundary between the latter and the cable-stayed ones shifts continuously upward.

Prof. H. Svensson belongs to the generation of the very talented German engineers, who re-built their
country within a few years after the complete destruction due to the Second World War and made also use
of their exceptional knowledge and extensive experience in pioneer projects abroad. Following the German
tradition, he combined theory and practice; he studied near the Grand Master Engineer Prof. F. Leonhardt
and matured in the office LAP, where he reached the position of Executive Director and Chairman of the
Board, from which he retired in 2009. He specialized in cable-stayed bridges, in which field he is considered
a pioneer, having designed and supervised a large number of major projects.

After his retirement, he was asked to offer his expertise at the University of Dresden, where he teaches the
cable-stayed bridges as a Professor. He has over 100 publications and 180 presentations in this field; he has
won major awards and has been a member of many organizations.

In his book “Cable-Stayed Bridges” he deposits today his more than 40 years international experience in this
field.

The book, now in its English version, contains 6 parts which mention with great thoroughness all the matters
that would interest a theoretical scientist, a skilled designer and a student; the absolute knowledge of the
subject allows Prof. H. Svensson to present the substance of the issues with great simplicity and
completeness. The widespread use of general and detailed photographs and drawings illuminates the text
and facilitates greatly its understanding.

Another important innovation of the book is the presentation with photos and some brief biographical
material of all the great engineers who contributed to the development of cable-stayed bridges.

The 1st part of the book (30 A4 pages, 134 figures / photos) is an introduction. It is dedicated to two units,
i.e. the basis of the design and the bridge aesthetics, in which the author, influenced by Leonhardt faculty,
attaches great importance.

The usual cable stays arrangements, the prevailing forms of pylons, the types of deck (steel, concrete,
composite, hybrid) and the types of stays (full-locked coil ropes, parallel wires in protection sheaths, parallel
strands in protection sheaths) are presented.

In the aesthetics chapter the (10 according to the author) principles of bridge aesthetics are presented and
extensively analyzed (including the integration into the environment, coloring and lighting). The presentation

is accompanied by many photographs of stunning bridges, which facilitate the understanding of the text.



The 2nd part of the book (94 A4 pages, 228 figures / photos) and especially the first chapter focuses on the
evolution of the cable-stayed bridges, starting in the 17th century (drawings by the Croatian engineer
Faustus Varantius for a suspension / cable-stayed bridge, 1617) up to 2012. The author lists all the efforts of
cable-stayed bridges construction in the 18th, 19th and the first half of the 20th century, including bridges
which have failed or collapsed. Through this recording he monitors the evolution of this technique up to the
Second World War after which the modern era of cable-stayed bridges begins mainly under the inspiration
and guidance of F. Leonhardt. He attaches particular importance to the publication of F. Dischinger in
Bauingenieur magazine, 1949, entitled “Suspension bridges for very heavy loads”, which he regards as the
basis for the subsequent development of this technique.

In the second chapter of the 2nd part the steel and hybrid cable-stayed bridges are presented, starting from
the Rhine bridges up to Normandie bridge (856 m / 1995), Tatara bridge (890 m / 1999), Stonecutters bridge
(1018 m / 2009), Sutong bridge (1088 m / 2008) and Russki bridge (1104 m / 2012). For almost all bridges,
the author cites design elements, figures, photos and he displays the chief engineer of the project.

In the third chapter, bridges with concrete deck are presented starting from the first bridge at Donziére in
France, with cables of high-resistant self-tensioned steel bars (A. Caquot, 78 m, 1952) up to the 2nd bridge
on the Panama Canal with box deck cross section and a central suspension plane. The author gives
characteristic examples of the different deck types and, having an in-depth knowledge of the described
bridge, he describes with few words, images and shapes what is needed by the modern reader of the book;
the basic principles of design are mentioned in some bridges.

Especially bridges with cables of prestressed concrete and bridges with a very thin solid slab as a deck are
mentioned, among which Euripus bridge (for which he points out that it is still the world’s thinnest deck).

A subsequent chapter is devoted to bridges with composite deck with great application in this type of bridges
due to the low dead weight and the ease of construction. All types of prefabricated deck are presented and
discussed through implemented examples, accompanied by characteristic details. Finally, the last (fifth)
chapter of the second part is devoted to multi-span bridge (among them Rion — Antirion bridge), starting from
the pioneer bridge Maracaibo to the most recent ones (Millau bridge, 6 x 342 m, 2004 / 2nd Orinoco bridge,
2 x 300 m, 2006).

The third part of the book (46 A4 pages, 166 figures / photos) is dedicated to the cables, the most crucial
element of the cable-stayed bridges and the most sensitive one. The author in this section submits his great
theoretical and engineering experience, which is mainly shown in the details.

The first chapters develop the technology of cables (full-locked coil ropes, parallel wires in protection
sheaths, parallel strands in protection sheaths). All issues relating to engineering, from the technology and
protection up to the inspection and maintenance are mentioned. Furthermore, known damages of bridge
cables are presented and analyzed (Kéhlbrand, Maracaibo, Mississippi).

A special chapter is devoted to the dimensioning of the cables and another one, with the assistance of the

specialist Dr. Imre Kovacs, to their aerodynamic behavior and the elastic instability phenomena.

The 4th part of the book (104 A4 pages, 243 figures / photos) is dedicated to the analysis and the

dimensioning.



The author approaches the stress of the structure through very simple analytical models and static analysis,
so the reader can understand in depth the static / dynamic function of the deck without being lost into the
detail.

Simple analysis is given for permanent and live loads for both the deck as well as the towers; in addition he
approaches the deformations (theory class Il) and the critical buckling load of the deck as a compression
element.

In a separate chapter the predominant actions are developed and discussed, i.e. the permanent loads, the
prestress of the stays, the shrinkage and creep of the concrete, the service live loads and the temperature.
Great emphasis is placed on the dynamic behavior of these bridges and especially the aerodynamics (with
the contribution once again of Dr. Imre Kovacs). The technical characteristics of wind pressures and
vibrations (type Von Karman) caused by them as well as the aeroelastic instabilities (galloping, torsional
galloping, flutter) are systematically presented; an attempt is made that all these complex phenomena,
mainly through shapes / diagrams and typologies, are simplified to the maximum possible and understood by
the normal reader.

Special chapters of this part are devoted to the seismic behavior, the ship collision on piers and their
protection measures (safe arrangement of piers, artificial protection islands, guides, dolphins, piers
dimensioning). Finally, the author gives examples of simple pre-dimensioning of cable-stayed bridges
(concrete deck, steel deck with side spans seated on piers, bridge with parallel stays, bridge with pylons type
A, bridge with thin deck).

The 5th part of the book (36 A4 pages, 109 photographs) covers the construction sector. The methods of
construction of towers and deck of cable-stayed bridges are analytically presented for all materials (concrete,
steel and composite) both in general and in detail through examples.

Concrete decks are presented with all the out-to-date implemented techniques (in situ concrete using a
gantry with or without a temporary / permanent cable, prefabricated segments hanged on cranes, launching
if the terrain allows so); even specialized techniques are considered, such as the construction of the deck on
scaffoldings on the river bank and its rotation around the vertical axis or the construction at the side of the
final position and the transversal sliding of the complete deck.

Similar techniques are developed for steel and composite bridges.

For all methods, apart the detailed description supplemented by highly enlightening photos, comments and
criticisms exist.

In an independent chapter the author develops the engineering of construction and the design of the

individual phases, which are considered as equally important to the design of the final project.

The 6th part of the book (100 A4 pages, 344 photos) is dedicated to 8 famous bridges, which are presented

in general as well as in detail.

Especially the following bridges are presented:

o Pasco-Kennewick bridge on Columbia river, U.S.A., total length 762.61 m, maximum span 299.01 m
(designer A. Grant + LAP, 1973-78). The bridge is presented as an example of deck with concrete
prefabricated beams.

e East Huntington bridge on Ohio river, U.S.A., total length 607.5 m, maximum span 274.3 m (designer A.

Grant + LAP). The bridge is presented as an example of deck with concrete prefabricated beams.



e Helgenland bridge at the coast of North Norway, very close to the arctic cycle, total length 1064.73 m,
maximum span 425.0 m (designer Aas Jakobsen + E. Jordet + LAP). The bridge is presented as an
example of deck with cast in situ concrete.

e Strelasund bridge in the Baltic, between the mainland coast of Germany and the Rugen island, total
length 2830 m, maximum span 198.0 m (designer SPI Schussler Plan). The bridge is presented as an
example of steel deck.

e Baytown bridge at the canal Houston of Texas, USA, total length 674.8 m (its cable-stayed part),
maximum span 381.0 m (designer Greiner Inc. + LAP). The bridge is presented as an example of
composite deck of steel beams, prefabricated roadway slabs and a superficial cast-in-situ concrete layer.

o Normandie bridge at the mouth of Seine, France, total length 2141.25 m, maximum span 856.0 m
(designer M. Virlogeux, 1994). The bridge is presented as an example of hybrid deck; the middle part of
the central span of length 624 m has been constructed of steel, while the spans of the approach bridges
and the edge parts of the central one of three-cell concrete section.

e Millau bridge in the valley of Tarn river, near the city Millau in South France, total length 2460 m, multi-
span bridge 6 x 342.0 + 2 x 204 m (main designer M. Virlogeux, 2004). The bridge holds the world
record in terms of deck height (270 m above the ground). It is presented as a representative example of
a continuous cable-stayed multi-span. The bridge became famous for its exceptionallly short time of
construction (38 months), despite the great difficulties in construction due to the height of the pylons.

e Rion — Antirion bridge at the entrance of the Corinthian Gulf, total length (with the approach viaducts)
2920 m. Its central part consists of a continuous multi-span 2 x 260 + 3 x 560 m (designer Vinci
Construction Grands Projects, Ingerop, DOMI S.A.). The bridge became famous for the pioneer
foundation on the soft bottom (soil improvement with steel inclusions) at a depth of -60m, its high
earthquake proofing (including the high technology of seismic isolation), its high exposure to winds and
the imposed seismotectonic displacements of piers. It is presented as a representative example of a
continuous cable-stayed multi-span.

In all 8 aforementioned pioneer bridges, the author succeeds mainly through representative photographs and

drawings and a simple description to give to the reader the essence of the project.

I think that the book will remain long in place as a reference and will be a valuable tool to researchers,

designers and administrators of cable-stayed bridges.

Athens, July 2012

S. Stathopoulos
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