EOGNIKO METZOBIO [TOAYTEXNEIO
2XOAH IOAITIKON MHXANIKON
EPTAXTHPIO Q.%.

Qmiacpévo Tkvpooepa I tov 7 €.
29-11-2019, PHTMATQXH!

Opuwkég kataotdoseigs Aertovpyikotntos, OKA, (Serviceability
Limit States, SLS)

H pnyndroon, 6rmg Kot 0 EAeyy06 TV BEADV KALWEMS, ATOTEAOVV
TOVG EAEYYOVG OPLOKAV KATAGTACEDV AELTOVPYIKOTNTAS (EVD Ol
Eleyyol KOUYEMS, SIOTUNGEMS, OTPEYEMG, OLOTPNOEMSG KAT glvat
EAEYYOL OPLUKAV KATAGTAGEMV AGTOYI0G).

3T OpPlOKEG  KOTAGTAGES AELTOLPYIKOTNTOG Ol EMUEPOVS
OLVTEAEOTEG aoPaAciog TV dpdcewv eival icot pe 1.00 (yg=
v0=1.00), oe avtiBeon TPoOg TIG OPLOKES KOTAOGTAGEL; O0TOYING
(OKA, ultimate limit states ULS) 6mov ot cvvieleotég eivar
v6=1.35 kot yo=1.50). Emuriéov, ot YopoKINpIoTIKEG TWEG TOV
Kivntov  eoptiov  moAloamAactdlovior emi Tovg (HEW®TIKOVG)
ouvteheotés Vi (<1.0) avdAoya pe to T eEAéyyetat.

Aoym TEPLOPLOPLOD TI|G PIYHATAGCENG:
avOeKTIKOTNTO TOV VAKOV oKupodepo (evavOpdkwon, yAwo-
pLovta) kat ydAvPa (dfpmon). H cvoyétion g dwfpdoemg
KOl TOV 0POVG TNG POYUNS vt dtaitepa EvIovr o€ PAATTIKA
dwPpatikd wepifdriovta, yioo TOAD gvaicbntovg ydAvPec, M
OTOAV TO €VPOG TNG POYUNG elvar peyaidtepo tov 0.4mm

= yuyoroyia Tov xpNoTn (GO LT SVCUPECKELNS Kot POBoV)

= otofepotnTa (ikpd PEAN kapyemg, Ot aicOnTég SOV OELS,
gVOYANoN G€ SEVLTEPEVOVTEG OPYUVIGLLOVG)

" edkég OmMOUTNOELS OVOAOYO LE TNV YPNOY TY: OTEYAVOTNTO
delapevmv, o' évav o1pd (=silo) ot paypéc eivan eotieg puknTov,
N MNYOUOVOTIKY] WKAVOTNTO HOG PNYLOTOUEVIG EMOAVELOG.
HLEUDVETOL GNLLOVTUKEL.

Ilepropropdg Tov Tdoewv

O meplopiopdg T@v thoemv vrd to, poptio Asitovpyiog oyetileton
L€ OTOITNOELS AELTOVPYIKOTNTOG KoL O)L e OmaLToElS ovToyns. Ot
OTOLTNOES AVTOYNG OV OXETILOVTOL HE TIC OPLOKES TAUCES TMV
VAK®V KOADTTOVTOL OO TIG OPLOKES KATAGTAGELS acToyiog (opOg
EVTAoEWS, SUTUNOEMS, OTPEYEMG KAT.), and Tig omoiec cuvifmg
TPocdlopilovial ot S1CTACELG TOV SUTOUDV KOl Ol TOGOTNTES TOL
amoTtoOEVOL OTAGLOV. A e€gTdoovpe E0IKOTEPQ TIG TACELS TOV
VAKOV GTIG OPLOKESG KOTAGTAGELS AELTOVPYIKOTNTOG:

E@elkvoTikéc TaoEIS OKLPOOENATOG

INo to Ziwdnpomayés Xxvpddepo OSev  amorteital KovEVag
TEPLOPIGHOG TOV EPEAKVOTIKOV TAGEMV TOV GKLPOSELOTOG
otV @don Aettovpyiog (kat ov amatteito, owtdc Ba giye oKomd
TOV TEPLOPICUO TNG PNYHATAOCEMG, OAAGL YO TOV GKOTO LT
yivetal 1010itepog €Aeyxog OM®G O SOVUE GTNV GUVEXELL).
Avtifétog yio to Tlpogvietapévo ZkvpOSEUD O TEPIOPIOUOG
TOV EPEAKVOTIKOV TAcE®V &ival, Onmg Ba dodue oto 9°
g&apnvo, cuvnBwg o kaboplotikds ELeYYOG.

OMATIKEG TAGELS CKVPOIERATOS

O meplopopdg Tmv OMTTIKOV TAGEDY TOL GKVPOJEUNTOG OEV

yivetot yio. A0yovg avtoxng (Log Kot 1 ovToyn EAEYXETOL OTNV

oploKy Katdotaon actoyiag omd opbf évtacn) oAld yivetol

Kuplog yo:

= 7oV Teplopopd tov gpmucpod (18iwg oto I1X) (yo tdoelg
oKkvpodépotTog o.>0.4f dev 1oydel TOo  omAomoumpévo
TPOGOLOIMLLO, VTTOAOYIGHOD TOV EPTVGHOD)

= TOV MEPLOPIGUO TG SLOUIKOVG PNYULATDOCEDG

Taoeig ydropa
O kavoviopodg dev emPaiiel VOLOC KavEVAY TEPLOPIGUO TOV
EPEAKVOTIKOV TAGE®V TOL YAAVPo otV @don Asttovpyiog.
Eppéonc povov o meplopiopds tov tdoemv tov yéAvPa Oa eiye
GKOTIO TNV OTOPLYT AVEAUGTIKDV TOPALOPPDOCE®DY 01 0TToieg O
UTOPOVoaY VO, 03N YNCOVY G€ PEYAAES Kot LOVILEG POYUES.
O1 eplopiopol TV ToE®V KOADTTOVTOL GVVIOMG:
= amo tov Aeyyo actoyiag and opdn Eviaon
= 7o TNV ToToBETNON EAGYIGTOL OGOV
= Q7o TIG AEMTOUEPEIEG OTTAICEMG
= Q7O TOV MEPLOPICUO TNG OVOKATAVOUNG TNG EVIACEMS OTIC
0pLOKEG KOTOOTACELS 00TOYL0G
E71o1, dgv yiveTanr Kamorog 1010.itePog ELEYYOS Y1 TOV TEPLOPIONO
TOV TAGEMV TOV GKLPOOENATOS OALG 0VTE Ko Ydrvfa otnv
@daon rertovpyiag.

Pnyparoon pmopel va mopovciocBel gite oto vand ckupddepa
glte 610 GKANPVEEVO.

Awtiec pNYROTOGEMS 6TO GKANPLREVO cm)poﬁsua
= Aueceg opaoels: | m—— Y
0 Kau\vn, iy asd
EPEAKVONOC,
duyTunon,
oTpéYM, .
GLVAQELD, I_I_ 3
GLYKEVIPOUEVO POPTIO "
= EmParAOpeves TapapopO®OGELG:

0 dwopikéc kablnoelgs,

0 Oegpupokpacio (oe peydrov
pfikovg ototyeio, Beppukoi
otofpol, Kopvadeg)

= Adfpoorn omAopov: To Onut-
ovpyobpeva 0&eldia Tov GLdNpov
€youv peyoldtepo 6yko and Tov
¥6AvBa and tov omoio Tponibav
pe amotélecpo TV OvVATTLEN
E0MTEPIKAOV TACEWDV
= Xnukég dpaoelg
= [Tayetog (0mocdfpmon oKLupPOdETOC)

] TT .y .
DL —

OO0Oo0OO0Oo

Tpoémor avTIHETOTIONS TG PNYRATOOGNG O6TO GKANPULHEVO
OKVPOdENA: KATAAANAN OTALGT), KATAAANAT HOPO®GT TOL POpEn
(appoi d1a6ToAN G KAT.), KATAAANAT GUVOEST] GKUPOSELOTOG.

Awtiec pNYROTAOCEMS 6TO VOTO GKVPOSENQ

= YvotoAn Enpavoewd,

= Qgppokpacio (TNEN GKLVPOSEUATOC GE OYKMOELS KATOOTKEVES)

= Eviovn omoyoyn vypacicg (ckvpodétmorn vwmd  vynmiég
Beppoxpacies, peydin toydmra avépov KAT.)

Tpomor avTIPETOMIONG TNS PNYRATMONG 6TO VOTO CKLPOSEN.:
KATGAMAN oOvBeon okvpodEUaTog, KATAAANAN GuvThpnon
(pétpa mpootaciog, oepmoviiveg WoEng, OwPpoyn KAm.),
KATOAMAN okvpodétnon (oppol StaKomng OKLPOSETNONG,
avapoln okvpodémong, Yyo&n adpavoy KAT.).

- 1To nopdv couminpdvel Ty Tapdypaeo 12.6 tov Bifriov «QITAIZMENO TKYPOAEMAX» tov 6% €£..

K. T. TpéCog, Pnypatowon, 29/11/2019
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To péyloTo avektd €VPOS POYUNG, Wmax, €COpPTATOL OO TNV
Aertovpylo Kol TN @OON NG KOTAOKELNG, TS oLvONKeg
epIParlovtog Kot amd v evaucOnoio tov yoAvpov (xorapol 1
npoevtetapévol onAopol) (BA. Ilivaka 7.1N tov EC2).

Hivakag 7.1N ZuvicTOUEVEG TIES TOV Wmax (mm) katd EC2

Mivoxag 7.3N  Méyiom andotoon papdav yio meploptopd g
nypdreong

Enueioon 1: T 115 kKonyopieg mepParloviikadv cuvinkdv X0,
IXC1, to g0upog ¢ poyung dev emnpedlet v avOekTikOTNTO, KO
0 GYETIKO Op1o TibeTal yio TNV e£AGOAAMGT) ATOSEKTNG 0GONTIKT
enpavions. Epdcov dev tifevtal amarmoelg aiodntikng, to 6pio
0wt pmopet va avénOet.

Enueioon 2: T awtég TI¢ Katnyopieg TEPIBOAAOVIIKOY GUVONK®V,
MPEMEL, EMTAEOV, VO ELEYYETOL ] AtOOAYT VIO TOV O1OVEL-UOVILLO
cLVOVAGUO dploEwY.

H supavion poyuadv ywpic tpoonabeio wepiopiouod tov ebpovs Tovg
UTOPEL VO, EMTPETETOL, VIO THY TPoDrobeon Ot dev Tapeumooilovy
TNV OUALT LEITOVPYIO. THS KOTATKEDHG.

AnolhoxTikég OloTAEEIS:

I. Ot mhdkeg pe méyog péxpt 20cm kot €pOCOV TNPOvVTAL Ol
KOTOOKELAOTIKEG dlotdlerg g map. 9.3 tov EC2 Sev
YPEWILETOL VO ELEYYOVTOL EVOVTL PYULOTOCEDG,.

2. Amhomomrtikd o €leyyog pmopel vo yivel e ToV TEPLOPIGUO
(oralevktiid):
= gite NG SPETPOV TOV OTAMOUGDV, GOUP@VA. e Tov TTivaka

7.2N,
= gite TOV 0mooTAcE®V PETAED TV PAPOOV TOV OTAGLOV,
ovppwva pe tov [ivaka 7.3N,

GUVOPTICEL TOV TACEMY TOV OTAIGLOD KOl TOL XOPOKTNPIOTIKOD

g0povg poypNg.

IMivexag 7.2N Méyioteg Siduetpor paPdmv O yio meplopiopud g
nyuétoong®

Téon yéaoBa® Méyiot Siduerpoc péBdwv [mm]
[MPa] wi=0,4mm wi=0,3mm | w=0,2mm
160 40 32 25
200 32 25 16
240 20 16 12
280 16 12 8
320 12 10 6
360 10 8 5
400 8 4
450 6 5 -

TNo képym (0tov évar Tufpo TovAdyotov g dtatopng Ppicketan
V76 OAIYN) Kot v 1) TOLOTNTO TOV GKLPOJENTOG Efvat dLdpopn TG
C30/37 (fere=2.9MPa) 1) ko d#0.9h, ot Tég Tapandve Tov Tivaka
dropBavovtar pe v oyéon (PA. kar oyxéon 7.6N tov Evpokddika
OOV TEPLYPAPETAL OKPLPESTEPA O EAEYYOC):

O = O (fererr /2.9)[(0.1h)/(h-d)]

201 SratdEelg anTég apopovv: TOV EAGIOTO OTMGHO, TIG UEYIGTEG
AmoGTAGEL pAPdV, TNV TOTOOETNON dEVLTEPEHOVTOG OTAIGLOV KAT
K. T. TpéCog, Pnyparmon, 29/11/2019

Katnyopia OnMopéva Kot [poevtetapéva Téon yéopa® Méyiom amdotacn pdfdmv [mm]

mePPOALOVTIKOY MPOEVTETOUEVOL GTOLYELD [LE TEVOVTEG [MPa] wi=0,4mm | w=0,3mm | w,=0,2mm

cLVONKOV cTovyeln e TEVOVTEG  |Le GLUVAPELD 160 300 300 200
wpic cuvaQelD 200 300 250 150
OlOVS’l- HOVIHOG GUY- ZDXVOS GLVOLAGHOG 240 750 200 100

dvacpdg dpdoswv (y2)|  dpdoewv (Y1)
IXC2, XC3, XC4 0,22 320 150 100 -
XD1, XD2, XSI1 0,3 . 360 100 50 -
’ ’ ’ Amoo
XS2, XS3 i Inpeawwoeig vékov 7.2N kot 7.3N

@, "Eyovv AnoBei vmoym: c=25mm, fae=2.9MPa,  he=0.5h, d=0.9h,
(1=0.8, k2=0.5, k=0.4, k =1.0, k=0.4 xo1 ks=1.0 (yuo v onpoocia Tov
ouvteleotav k BA. oxéon 7.11 oto T€A0G TOL TOPOVTOG)

®). T'1o tov cuvdvacpd Spaoemv yio Tov omoio eAéyxeTal To £HPOg payuic

AW001KOGi0 CYNRATIGHOD POYRAV (0md TO dvorypo g 1™
POYUAG HEYPL TNV YEVIKEVUEVT] PNYHATOGT).

Ag efetaoovpe TV mepintoon &vég eikvotipe amé Q..
(pGaPdoc vITd KeVTPIKO EPEAKVGO):

Y10 emouevo oynfuo mopovotdletal papoog amd ckvpddEUL pE
omMopd, As, 6T0 KEVIPO TG OlTOUNG, A, 1 OToioL EQEAKVETAL
KevTpikd pe duvaun Fi. MoAg ) 1domn og kdmota dtatopn Eenepdoet
TNV  EPEAKVOTIKT) OVTOYY TOV OKULPOOEUNTOS TO GKLPOSEU
pnypatdvetal. Etol ot 8éom g poyung, ot papoo onAicpon

avantocoetor o dSvovapn Fg = Fo yio v anokotdotoon g

F.
= g
As

woppomiog. Exel o ybdAvPog amokpivetar pe tdon: oy
avtioToyn HiKLvon &~oy/ Es.

Apéomg petd to yelAog TG pOYUNG Kot o OUPOTEPES TIG TAEVLPES
™G pOYUNG, 1 TOTKN 0AlcONoN petald ydAvPa Kot cKupodEUATOG
gvepyomnotel T cuvaeeta.

210 €ENG, Ol TAPALOPPDCELS € (KO O1 AVTIOTOLXES TAGELS Gs) TOV
yéAvPo  pEOVOVIOL EVED OTO GKUPOOEUD ELGAYOVIOL OF
OVTICTOOLIOLO TOPALOPPDCELS & (KOl AVTIOTOLYES TACELS Oc).
Metd éva optopévo pnkog elsoy@yng ls, (UKog aykvupdoemg) to
omoio amalteital Yoo TNV TANPT €vEPYOTOINGN TOV TAGE®V
GLVOQEING, 01 UNKOVGELS TV 600 VMKOV ££1I6DVOVTOL, ONA. & = &.
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Amd to onpeio avtd Kot puéypt TV ovamTuEn véag poyung, Letaly
tov 1, pundevilovtor ot téoelg cuvaeeiag agod dev VTAPYEL
petaforn evidoewmg Kot emopéveg kot petald  yoAvPa Kot
okvpodépatog. H diatoun Aettovpyel oty mEPLOyn oUTH ©G

ogh. 2



opoYEVIG, He o = FY/A; , omov: A; = (A, — Ay) +§AS gtvo m

100t SloTopN|, KoL Ogg = O i—i

Av 10 e£@TEPKO PopTio vENOel Ba eppavicTodV Kot GAAES pOYUES.
Oa ebBdoel Opwg Khmow oTiypn 6mov ot poyrés Ba eivar 1660
TUKVEC, (GTE 1 TACN TOL OKLPOJERNTOS, avapecsa oe Vo
dwdoykés paoypés, dev Ba “mpolofaiver” va @Bdost v
EPEAKVOTIKY AVTOYN, KoL £TG1 SV Oa avoiyovv TAEOV AALEG pOYLLEC.
Amldg Ba dtevphivovtar ot vdpyovses. H katdotaon avti Aéyetal
KOTAOTOG YEVIKEDUEVIS PIYLATAOCENG.

ra 1. Puypn 2

P !—_;—;_‘*-;—-—__'_;J*_-_%—_L_::E ap W
J it N Ac

oM7) a-a

Ag dovpe avTIoTOYMG TNV AEPITTOON OGS KOUTTONEVNG
papoov amwd Q.X.: And 10 enduevo oynuo PAETOvE OTL 6CO 1|
pomn, M, elvor opketd pKpn odote vo unv EemepviEtar 1
EPEAKVGTIKT] OVTOYT TOL CKUPOSERATOG, ONA. OGO :

1 =< f ct

omov J; n ponf adpaveiag g deatg Statopng Ai), 1 dwoToun
Aertovpyel ©C OHOYEVG KOL Ol TAGELS OTOLG OMAMGUOVG TOL
Bplokovtat g andotoom ys and Tov KevipoPapikd dova Egovv v
T @ g = = a%ys, omov a = E—z

[MowoTikn KoTavoun TV TUGEMV Ocs KL Gs KATO UAKOG TG S0KOV
QoiveTon 610 P.

I T cvykekplévn EOPTION TOL POPEN TAPATNPOVUE OTL LETAED
TOV OTNPLYUATOV KoL TOV GNUEIOV EQUPLOYNG TOV dV0 optinv, N,
N tépvovca Eyel otobepn Tiun (PA. o).

H mapovcio ¢ téuvovoag dM/dx, sivar 1 artio avartoéemg
avtioToy®v Tdoe®v cuvapeiog pHeTad ydAvPo Kol GKUPOSENNTOG
otV meployn Heta&d otnpiypatog Kot @optiov N, a@od 1 Kotd
Ey/E. moAomAdoio Tdon Tov gival avayKaopuévog vo TapaAdfet o
y¥éAvPag amd TV TACT TOL GKLPOJEUNTOG OV TOV TEPPAALEL,
ouveymg petofairetor. H avamtuén avt) tdoewv cuvageiog oto
yéAvPa kot oto mEPPAAlov oKLPOIEUN KATA UNKOG TOV (OpEn
egaptdvtal amd TV TéUvouca dUVaUN Kol eKONADVETOL gite Y
EVTOOT PO TNG PNYUOTOGE®MS TNG doKoV (PA. ¥), ite yu opTIon
petd ) pnypdtoon, yo ™ HETOED TV poyuodv mepoyny (PA. €,
aplLoTEPA). e MEPLOYEG UNOEVIKNG TEUVOVOAG OEV AVOTTOGCOVTOL
Taoelg ovvapeiog peta&d Yoo kot oxvpodépatog (PA. v kot &,
0e€18) ekTOG 0o TIC TEPLOYES YOP® AT TG POYIES.

O, = —
cl ]y

(24P

3 Zyetiij: og Tpog 10 TEPBEALoV ckupddepa dnhadh M Stapopd TG
TOPAROPPOCEDS TOL YGALPa pelov v mopoudpe®on Tov
K. T. TpéCog, Pnyparmon, 29/11/2019

= Tagn gxupobipates
%es 070 UYog TWY STALOpEY

LM
Jes =%

- ES
O = Glg » G2 5>

”’T

o: Staypapparta pontwv (M) kal tepvouowy (V)

B: Slaypappota e€eAifew TWV TACEWY GTOUG OMALOUOUG
(os) kaL oTo okupOdepa 0TO UYPOC TWV OTTALOUWY (O¢,s)
yla £VTaon Tpo TNG pPRYUATWOEWCS TG SokoU

y: Sldypoappa Tdoswv cuvadelag yla €vtacn mpo NG
PNYHATWOEWG TG SokoU

6: SlLaypAUUATA Ocs KAL Os VLA EVTAOTN HETA TNV AVATITUEN
TPLWV PWYHWV

g: Slaypappa Taoswv cuvadeiag T yla Evtoon HETA TNV
QVATTTUEN TPLWV PWYHWY

A0YOTIKOG £AEYYO0G PNYNOTAOGEMC.

To mBavd péco vPog pmYUNG IOOVTAL e TNV HECT] AMOCTAGT TMV
POYUADV S entl TNV péon oyetiks}’ TapALdOPP®GT TOV YGAVBA Egm,
dMradn

Wm™= Srm €srm,

Emedn ta peyébn mapovsidlovv peydin draomopd (tng téEemg tov
40%) vV avtd VToAoYiLoVILE TO YOPOKTNPIOTIKO VP0G POYLNG (LE
mBavomTa 95%) dnradn

wi=(1+1.64*0.40)wm=1.7wn.

Yroloyiopog g péECNG UMOGTAGEMS TOV POYRAV Srm

370 PHEGOV TOV TUNHATOG, LETOED TV 600 POYUADV, 1) KOTOVOT TOV
EPEAKVOTIKMV TAGEWDV EVOL TPLYOVIKT, PE PEYIOTN TIUN: 0<Cco<fy,
£€0TO Gc=0.5f:.

Apa gpeivuotikn dHvapun okupodERatos: 0.5A¢¢i0c0=0.25 Ac effer.
Ioopponia tpameliov ABI'A: 0.25A¢ effe=AsACs.

okvpodépatog (610tt AYTH 1 dwpopd givar mov mpokaiel Tig

POYUEG).
ol 3
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Apa 1 petaforn g tdoemg tov yxdivPa sivar: Acs=0.25fc/pr
Omov: pr=Ay/Acer

—T {12.3)

Amd Vv 1opponia Tov cidepov AA Eyovpe OtL:

2
Stm - .25f
ASAO'S=TIZ(D rmr| G |:O 50t:|—rm7z(1)srm
2 4 P 2
, 1fy @
N S =5 -4—
8 Tm or

Ievikevovtag: sy, = kokyg 2
:

Omov 1 Ty Tov Adyov ki=f/tm maipvet Tig Tipég (PA Ko emdpevo
oYNHa):

ki=0.4 y10 vevpoydrvPeg Kot

ki=0.8 y1a Aeiovg ydhvPec.
k=1/8 yia tpryovikn katavoun tdoemv (kapym) N k.=1/4 ya
opBoymvik Katavoun Taoemv (EPEAKVOUOG).

4 To @owvopevo ovtd t0 Aépe «EQPEAKVOTIKY) GUUBOAT| oTnV
dvokapyio» (tension stiffening effect)
K. T. TpéCog, Pnyparmon, 29/11/2019

—— Aokic vikpopuypic
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H nopandve oyéon copminpdvetot (NIUEUTEPIKAS) Y10 TAAKES:
() S

Sym = Kok —+2|c+—

m 2™ o ( 10)
OTOV C 1 EXWAAVYT) TOV OTMG UMV KOl § 1] 0TOCTOOT TOV OTAGUADV.
To cvuminpopa avtd propel va aviikadictotol aTAOTOmTIKA Kot
amd v Tiun S0mm.
Ymohoyiopog TG pESNS GYETIKNG TAPAROPPDGENDS TOV YdAvfa

Esrm.
i
24 Gn
Js
43 M- A;z = 265
e,
4 5;_'/__ snax //As ,
~N N
. DT e
ML A, —
" : ; —t— st
|
S 2 s

H péon mapapdpemon tov ydhofo eivol: gm=esn-Ags.

Kévoovpe v mopadoyn 6Tt N avakovelon amd TV epelkvotikh
ovuPolij tov orvpodéuaroc* Asgs eivon avtioTPOEOS AVAAOYN NG
TéoEmG:

_ Ost &y _ Osr -
Agg = Agg may apa. Esm = €52 — (552r —&s1r ) n
Os Os
€ () (¢
_ _©82r Ysr Sr .z
8sm - 8s2 1 +8slr n
852 Gs Gs

2
gsm=Cent(1-0) €51 6mov: ¢ =1— (&J

Os

H oyetikn mopapdpewon tov ydAvfo (0¢ Tpog 0 oKLUPOSELL)
gival 0 TPMTOG P0G TOL TOPATEV® AOPOIGUATOG:

och. 4



2
, o
Esm=CEs2 N Esrm = 52 {1 - (ij ]
Os

O 06pog avtdg dophmvetor yoo va Anedel voyn 1o €ldog g
oLVAQELNG Kat TO 100G TNG POPTIONS:

2
Esrm = 52 [1 - B [%J ]>0.4852

S

omov:Bi=1.0 ywa péPdovg pe vevpmoews ko Bi=0.5 ywo Aeieg
papoovg Kot

B>=1.0 yo. pepovopévn kot Bpayvypdvia eoption kat B,=0.5 yu
EMOVOAQUPBAVOLEV 1] LAKPOXPOVIO POPTICT).

Apa TEMKOG:

wWi=1.7Wm=1.7SmEstm,

OTOV Gy 1] TAOT TOL YAAVPO TV GTLYLN THG PIYLOTOCEWMG,
€9=0s/Es 1o

05 1 Tao™ TOL YaAvPa vId Ta Poptia Agttovpyiog

Yrov EC2 divovtol Aiyo S1popeTikég EKOPAGELS, GUYKEKPLULEVL:
Wk = Srmax (5sm - Scm)

os — Ky fm’imf(l T UePpeff )
Ppeff >0.6 Os
Es Eg
INo v amdoToon TOV pOYUOVY 16YHOLY TO EENG:
g MEPMTAOCELS TOV O OTMAIGHOG e cLVAPELN ival TomToBeTHEVOG
0 EVAOYMG WKPEG OMOGTACELS €vTOG NG epeikvopevns Lovng
(amdotaon papdowv <5(c+d/2), N péylotn TEMKN OmTOGTUOT TOV
POYU®V uTopel vo vroloyiotel amod ) Xyéon (7.11)
Sr,max = k3C + klk2k4q)/pp,eff
omov:
o= 1) Téomn Tov YoAvPa yio tov e£eTalOpEVO GUVOVAGIO AEITOVPYING
(pnynotopévn dwitoprn)
fererretvar ) péom T TG EPEAKLGTIKNG AVTOYNG TOL GKVPOSELOTOG
OV 1OoYVEL TN OTIYUN OV OVOUEVETOL VO dnpiovpynbovv ot
POYLES Yo TPAOTN QOPAL: fererr =ferm 1 KO YaUNAOTEPT, (ferm(t)),
av 1 pnypdtoon avapévetat va copPet Tpv tig 28 nuépeg)
o gtva 0 Adyog E¢/Ecm
Pp.cit=As/Accff OV OgV VAPYEL TPOEVTAOT
Acerr €lvar 1 evepydg EMOAVELD TOV EPEAKVOLEVOL GKLPOJEUATOS
1oV TEPPEALEL TOV OTAMGLO 1] TOVG TEVOVTES TPOEVTAGTG, VWYOUG
heer, 6mOV he e=min[2.5(h-d), (h-x)/3, h/2] (BA. Zynua 7.1).

€sm ~ &cm =

(7.9)

(7.11)

a) Aokog: A- otafun tov K.B. tov othicpot
B- evepydg spekvouevn {ovn, Acesr

b) ITAdka: B - evepydg eperodpevn Lovn, Acefr

f 7777777777777777777777777777777777777777777777777777777 52=0
od <
4/:77777_/_/_/_/_/_/_/_/'/'/'7'7'7'77
° ° . ° Q/o . o
“ 5 )
cef E

K. T. TpéCog, Pnyparmon, 29/11/2019
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¢) Xtoryeio vé EPEAKVONO:
B- evepyog epedkvopevn {dvn Yo TV Gve ETQAVELD, A esr
C- evepyodg epedkuopevn {dvn yio TNV KATO ETQAVELD, Acb.eff

.d
A

hife

L]

Yyqpo 7.1: Evepyog epelkvopevn {ovn (Tomikég
TMEPIMTMOOCELS)

ke etvon évog ocvvteleotig mov e&aptdtanr amd TN SldpKeE NG
QopTIoNG:

k¢ = 0,6 yio Bpayvypdvio option

k¢ = 0,4 yio paxpoypdvio poption
omov:
@ eivor 1 dudpetpog g pafdov. Otav ypnoiponoleiton ToKiAio
SwpETpOV, TPEMEL VO ECAYETOL OTN OYECT WO 1GOSUVOUT
dbipetpog, Peq. 00 i Staropn pe ny paPdovg drapérpov @ ko no
pafdovg drapétpov @,, ypnoytomoteitol n akdAOLON Gyéon:
_ n1¢12 + n2¢§
B I’l1@1 + I’lz@z

®eq
¢ gtvo 1 emkdAvyn Tov SOUKOVG OTAGHOV
ki etvon évog ouvteleotc vy va AneBodv vmdyn ot WoTNTES
GUVAQELNG TOV OTAMGLLOV LLE GUVAPELL:
= 0,8 ywo pafdovg VYMANS cLVAPELOG
= 1,6 ywo papdovg pe mpoktik®dg Acior emedavea (m.y.
TEVOVTEG TTPOEVTOGTC)
ks etvan évag ocvvteleothg Yo voo AneOel vrdoyn N Kotavoun Tov
TOPALOPPDCEDV:
= 0,5 7o Ky
= 1,0 ywo koBapd epeAKLGLO
g MEPMTOCELS EKKEVIPOV EPEAKVGHOV 1M Y10 TUNLOTO LLOG
dtatopng, ypnoyomoovvior gvoldpeces Tpég tov ko mov
pmopet va vroloyloTovv amod T Xyfon:
ko = (g1 + €)/(2¢1)
Omov &; elvar 1 peyaddtepn Kot € 1) PUKPOTEPT] EPEAKVOTIKN
TOPAPOPPOGN 670, Gkpo TG Bewpoduevng dlaTopns, mov
vroloyilovtat pe TNV Tapadoyn pPYHOTOUEVNS SLOTOUNS
ks=3.4 xon
k4=0.425

‘Omov M amdOTACT TOL OTAMGHOD LE GUVAQPELN LITEPPAivEL TNV TIUN
5(c+®/2) | 6mov dev VWAPYEL OTAGUOG e GUVAQELD EVTOG TNG
gpervopevng Lovng, £va avo 0pto yio To e0POG PWYUNG UITOPEL va
Bpebel vobétovtag v akdlovdn péyiot andotaon:

Srmax = 1.3(h - X)

oeh. 5



