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MepiAnyn

To avTikeipevo TG TTapoucag SITTAWMGTIKAG epyaaciag xwpiletal oe dU0 evoTnNTEG: ()
T0 oOxedloouo Kal Tn dlacTaTioAdynon Tou HecoBdBpou Kal TnG Bepediwong pe
TTA00GAOUG pIag 0dIKAG, METAAAIKAG, TOEWTNG YEQUPAG BUO AU@IEPEICTWYV AVOIYHATWY
ME OUMMIKTO KaTaoTpwpa kal (B) Tn digpelivnan TNG KATatrévnong Twv PEAWV Kal TNG
euaioBbnaiag TToU TTapPoUCIAdel OTAV AvATITUOOOVTOI PEYAAEG TTOPOAUOPPUICEIS OTN
BepeAiwon Tou peocoBABpoU, OTTWG AUTEG TTOU dNUIoUPYoUVTal aTTO T PEUCTOTTOINCN
Tou £ddpoug.

H ummé peAétn yépupa éxel pnkog 42 m kal TAGTOG Karaotpwpatog 15 m. O
oXeDIOONOG TOU Qopéa €xel AdN UAoTTOINOEi o€ TTponyouuevn dITTAWMATIKA, yI' autd n
TTapouca  OITTAWMOTIKA  €pyacia  €TTIKEVIPWVETAI  OTn  OIACTACIOAOYNOn  TOU
pMeooBdBpou Kal TNG BepeANiwong Tou, T000 Ot emiTTEdO TTPOPEAETNG OO0 Kal o€
eTTEdO OPIOTIKAG MEAETNG. TiveTal Opwg dlepelivnon Tou evOEDEIYHEVOU TPOTTOU
TIPOCONO0IWONG TOU GUMMIKTOU KATAOTPWHATOG. ETTiong, yivetal dlacTtacioAdynon Twv
EPESPAVWV KAl TWV APHWV.

210 0eUTepo MEPOG TNG epyaciag vyivetalr Olgpelivnon, MECW  HN-YPOHMIKWV
AVOAUCEWY, TWV ETTITITWOEWY OTNV OTATIKA ETTAPKEIN TNG AVWOOWUNG ThG €KdRAWONG
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MEYAAWY HETAKIVOEWY KOl OTPOQWYV 0Tn BepeAiwon Tou YecoBaBpou. Ze auTég TIG
avaAuoeig, Ta akpoBabpa TTpocouolddovTal e 1I000UVAUA PETAPOPIKA KOl OTPOQPIKA
eAatrpia Kal apeAouvtal oI TTACCaAOl Tou WeECOPRABpou, apoU Ol QOPTIOEIS TTOU
e€etadlovTal apopouv o€ ETTIBAAAOUEVEG UETAKIVIOEIG TOU KEQAAODETOU.

Ta atmmoteAéopata deixvouv OTI N CUYKEKPIYEVN YEQUPA WTTOPEI va avaAdpel Xwpig
onuavTikd TTPORAAUATa  PEYAAEG WUETOPOPIKEG HETATOTTioElC oTn  Pdon  Tou
pMeECOBABpoU, aAAG  eival apkeTd e€udAwTn o€  eMPBAAAOPEVEG OTPOPEG  TOU
KEQPAAGBETHOU, 1IBIaiTEPA YUPW aTTO TO SlAPNKN GEova TNG YEPUPAG.

AMnAemtidpaon AvwdouAg-BaBpwv-OepeAiwong-Eddpoug oe ToEwTr OdikA MeTaAAikr ME@upa pe Z0ppikTo KatdoTpwua



NATIONAL TECHNICAL UNIVERSITY OF ATHENS
SCHOOL OF CIVIL ENGINEERING

DIVISION OF STRUCTURAL ENGINEERING
INSTITUTE OF STEEL STRUCTURES

Diploma Thesis

Superstructure-Piers-Foundation-Soil Interaction of an Arch
Road Steel Bridge with Composite Deck

Antonia Psychari
Supervisor: Dr. Charis Gantes, Professor NTUA

July 2013

Abstract

The present diploma thesis consists of two parts: (a) the seismic design of the
midpier and its pile foundation of a steel, arch road bridge consisting of two simply
supported spans and composite deck; and (b) the investigation of the forces induced
to the structural members and their sensitivity to large displacements/rotations
developed at the foundation of the pier, like the ones caused due to liquefaction of
the sub-soil.

The length of the bridge under consideration is 42,00 m and the deck’s width is 15,00
m. The design of the deck has already been completed in a previous diploma thesis.
For this reason, the present thesis focuses on the design of the pier and its
foundation, first at the level of pre-design and then at the level of final design.
However, an investigation on the most appropriate method of modeling the
composite deck is also performed. Furthermore, the design of the bearings and the
joints is performed.

In the second part of the thesis, the effect of large displacements and rotations
induced at the level of the foundation of the pier on the structural efficiency of the
superstructure is investigated through non-linear analyses. In these analyses, the
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abutments are simulated with equivalent displacement and rotation springs and the
piles of the midpier are neglected, since the displacements are applied directly on the
pile cap.

The results show that the bridge under consideration can sustain large
displacements at the base of the pier without significant damage. However, the
superstructure is quite vulnerable to imposed rotations of the pile cap, especially
around the longitudinal axis of the bridge.
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