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HNepiknyn

Ot kotaokevég Pe HePPpaves Kol KOADIO TPOGEAKDOLY TOLG HNYOVIKOUS AOY® NG oucONTIKNG
KOl TOL €OPOVE TOV HOPEOV TOLG KOL TV OTATIKAOV TOVG TAEOVEKTNUATOV. Eivol epeikvdleveg
KOTOOKEVEG, He Hikpd Pdapog, kot Pdom yo tov oyedloold tovg omoteAel m depedvnorn Kot
EKUETAAAEVON TNG EQPEAKVGTIKNG TOVG GUUTEPLPOPAS,.

Ta Kepdhowor 1 kot 2 givar swoayoyikd Kot cupmepthapdfdvoov ta €idn Tov epehkvdlevov
KOTAOKELOV KOOMG Kol To KUPLOTEPO YUPOKTNPLOTIKG Tovg. Tleptypdpovtal 1 dopn, Ta LAIKE Kot 0
TPOTOG TOPUOKEVTG TOCO TMV KAAMII®MY 060 Kot TV UEUPPpavaV.

Y10 emdpeva Téooepa KePdAalo mapovotdletal n avaivon HeUPpavadv, mov meptlapfavel tpia
oTAd UEAETNG: TNV €0PECT OYNHUATOG, TNV GTATIKN OVAALGT, KOl TNV TOPAYOYN TOV OXEOIWV KOTNG.
[T ovykexpipéva, oto Kepdiaio 3 mapatifetar to Bewpntixd vadfabpo tng ebpeonc oynoTog Kot
NG OTATIKNG avAAvoTg e Ao Aettovpyioc. Mia HelPpdvn Umopei va mpocopoiwbel gite puoika gite
apOpnTkd. Kopleg HéEBodol apBnTikng mpocsopoimong omotedobv 1 Un YPAMHIKy avaivon e
gmovaAnmTikn dladikacia, 1 PEO0dOG duVaUIKNG YaAdpmong Kot 1 HEBodog mukvoTnTag dOVOUNG. XT0
Ke@dAao 4 Tapovcialetar 1 S10d1KACT0 TOPAYMYNG TOV GYESIMV KOTNG Kol SiVOVTOl KATOLES TEXVIKES
AETTOHUEPEIEG TTOV APOPOVV GTNV LAOTOINGT| H10/G KATACKEVNG e HePPpavn.

Ta kepdroo 5 kol 6 TepiEyovy d00 epappoyés Hedétng 600 HepPpavdv Tng 1diog Katoyng, Tov M
pio Sopoppdvetar He oyfa céAAag (0TOTE TPOCOHUOLDVETOL e Kavovikd diKTvo KaA®MSinV) Kat 1
GAAN He kolovpokavikod oyfia (0mdTe TPOGOUOIMVETAL HE 0KTIVIKO dikTvo KoA®dimv). Ot avaidoelg
yivovtal Je yprion tov tpoypdpatoc EASY.

To vrélowma KepdAoio TG £pyaciag a@opodVv 6To KAAMOLD, Kol EWOKOTEPA, GTO TPOPANUA TNg
KOmwoNg TV kKoAwdiov. To KepAlowo 7 ovOQEPETOL YEVIKO GTO (QOIVOUEVO TNG KOTMONG Kol
aoyoAeitar He  OHata OT®MG Ol YOPUKTNPIOTIKEC Hoppég aotoyiog Tov KoAwmdimv, Ta &idn g
KOTOOTG, KOl Ol TAPAYOVTEC TTOL ENNPEGLOVY TNV avVTOYN TOV KOA®SI®V ot kémwon. Xto Kepdhato 8
aVaPEPOVTAL Ol KOVOVIGTIKEG SL0TAEELG KOTMGEWDGS, OTMG ALTEG Tapovcldlovtal 6tovg Evpmkddweg 1
wat 3. Emiong yiveton diaitepn pvela oto TIpocopoidate Tov eopticeny AdY®m KOT®mong, Kabmg Kot
OTIG TPOGOUOIMGELS TOV EOIKOV OYNUATOV Yo 001KEG YEQLPES. 10 Kepdiato 9 yivetar Adyog yia
v ddpketa {ong ToV KOA®IIOV 68 KOTMON Kal Yo TO MG avTh vIoloyiletal, kabdg emiong Kot yio
0pIoléVeS SOKIUEG KOO G 6 GLUUPATIKA YaAdPdve oTotyEla.

Télog, 10 Kepdiao 10 meptlapfdvel dVo €paployég eA&yyov o€ KOTMOoN TV KaAmdiwv 600
moapopolwv Hoviélmv koot vépupac. Ilapovoidleton PApa mpog PApa M avdivon g
GUUTEPIPOPAS TOV KOA®OIOV KaO®DG S10popeTikod TOTOV OYNLOTO KIVOOVTOL L TOV KATAGTPMROTOC.
Tig epapHoyEG GUVOSELOVY TO GYETIKA CLUTEPAGHATA KAt Ol TapoTnpNoels. [a v avdivon yiveton
¥PNoM TOL TPOYPApHoToc SAP.
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Abstract

Many designers are attracted to membrane and cable structures because of the wide range of forms
that can be created and of their structural advantages. They are light-weight tensile structures and the
basis for their design is to explore and exploit their tensile behavior.

Chapters 1 and 2 are introducory and present the different kinds of tensile structures as well as
their main characteristics. They describe the structure, the materials, and the production process of
both cables and membranes.

The next four chapters present the design of a membrane structure, which includes three stages:
form finding, structural analysis and creation of cutting patterns. More specifically, chapter 3 includes
the theoretical background of form finding and of the structural analysis under service loads. The
modeling of a membrane shape can be achieved by physical or computer simulation. The most
common computer modeling techniques are the non-linear stiffness analysis method, the dynamic
relaxation method and the force density method. In chapter 4, the process of cutting pattern generation
is presented and technical details of membrane construction are given.

Chapters 5 and 6 include analysis examples of two membranes with the same plan-section, the
first one being a saddle form (using a regular net) and the second a cone-like form (using a radial net).
The analysis is performed with the analysis program ‘EASY”.

The next chapters deal with cables and, more specifically, with the issue of cable fatigue. Chapter
7 provides a general description of the cable fatigue phenomenon and deals with issues like typical
cable failure cases, types of failure and parameters influencing resistance of cables subjected to
fatigue. Chapter 8 presents fatigue-related norms as referred to in EC 1 and 3. Special mention is made
of fatigue-related loading models, as well as models of typical vehicles for road bridges. Chapter 9
refers to life span of cables subjected to fatigue and the way to calculate it as well as some fatigue tests
for conventional steel elements.

Eventually, Chapter 10 comprises two examples of fatigue testing in two similar models of cable-
stayed bridges. A step-by-step analysis of the cable behavior as different types of vehicles move along
the bridge deck is presented. The examples are accompanied by the relevant notes and conclusions.
The analysis is done using the analysis program SAP.



