Avatpnon: E@eapuoyn

Tnv empérara g epappoyc sixe n I'ovn KoraitComroviov

Yrnootorloua otactdoewv 0.50*0.50m BepeArdvetal e TAAKO YEVIKNC KOITOGTPOONG TAYOVS
h=0.70m. H tAdka eivor omAicuévn pe ommAn eoydpa ®20/20 ntdve kot kdtom .To vrostOA®UO
KOTOmOVELTAL omtd aCoviKT) ovvaun

(a) amd povipa eoptia N = 1000kN

(b) a6 kivntd poptia Ny = 1500kN

O1 1doe1g ToV €0GPOVE Y10, TOV GLVOLAGLO AGTOYIOG KAT® amd TNV TAdKa BempovvTal oTabepEc
Ko ioeg ue 120kPa .

Zmreital va Bpebel o amapaitntoc omAoUOg O1dTpN oG,

Ta deoouéva e epapuoync eivan : oxvpddeua C20/25, yarvpag B5S00, emtkdAvyn c=5cm
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1. Boaow) mepineTpog eAEY0OV

To otatiko Hyog g TAAKaG WovTan pe : dog= (d,+d,)/2

onov d, kot d, ivar Ta Hym mov opifovtat and TG 6TAOLES TOV OTAGUOV GE
2 kéBeTeC O1eVOVVOELS

d, =h-6 xard, =h-8

Emopévog dg= (d,+d,)/2 = d 4= (h-6+h-8)/2 =h-0.07=0.7-0.07 = 0.63m
Booikn wepipetpoc eAéyyov opiletar o€ amodotaon 2d and tnv TepieTpo Tov
VTTOGTUAMUOTOG :

u, = 2b+2h+2nr = 2*0.50+2*0.50+2*n*2*d 4 = 4*0.5+4*1*0.63 = 9.92m
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log "'Eleyyog : XtnVv mepieTpo TOL DITOGTUAMUOTOS OV EXTPETETAL 1] VITEPPAGT TNC

HEYLOTNG AVTOYNG GE OLATPTON VR4 max -
Apa eléyyovpe €0V 1GY0EL N AVIGOON Vig < VR4 max

H téuvovca 014 tpnone EMTPENETAL VO LELOVETAL AOY® TN EVVOIKTC EMLPPONS TOV EOUPIKDV

TIEGEWV

To guPaod mov opiletarl amd TV TEPLPEPELN TOV VTOGTLAMUATOC Eival 160 UE :
A, =0.52=0.25m?

Viq=1.35 Ng + 1.5 Ng — Aoqg5. = 1.35%1000 + 1.5*1500 — 0.25*120 = 3570kN
Ved = Ved (Uodery)

Onov

V4 Op0ca T€puvovca oe N

U, UNKOG TEPLPEPELAS TOV VITOGTLAMUOTOG GE MM

d.¢ LECO OTOTIKO VYOG G€ MM

Viq = Ved/(u,d.e) = (3570%1000)/(4*0.50*1000%0.63*1000)=2.83 MPa

VRd,maX =0.5 .V.fcd

Omnov
f =1,/1.5=20/1.5=13.33MPa

v=0.6(1-1,/250) = 0.6(1-20/250) = 0.552

VRgmax — 0-3vf 4= 0.5%0.552*13.33 = 3.68 MPa

ALOTGTOVOVUE OTL Viy = 2.83 < vpy . = 3.68 emopévag gipoote OK

Beton 8ou, Aoknon diatpnong, 6/5/17 o€eA3
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20¢ ELegyyog otmv Paocw| mepipetpo eAEyyov u,: u; = 9.92 m, d=0.63m
Emtpéneton n peimon g 0pmoos TEUVOLCOS KOTA TIG £00PIKES TEGELS TOV PpioKovTal 6TO
e0MTEPTKO TNC Pacikng mepueTpov eAEYYov. To euPaddv avtd sivon

A =0.5+4%0.50*%1.26+3.14*1.26°= 7.75 m?.

Vgg=1.35Ng+ L5 N, —A,q; = 1.35%1000 + 1.5*1500 — 7.75*120 = 26 70kN

Viq = Ved/(ud.e) = (2670%1000)/(9.92*%1000*0.63*1000) = 0.43MPa

VRde — CRdck(looplfck)l/3 +k160p = (V T kl(jcp)

Omnov

Crgc=0.18/y.,=0.18/1.5=0.12

k = 1+(200/d)"2 = 1+(200/630)'2 = 1.56

210 TOGOGTO TOV EPEAKVOUEVOV OTTAIGLOV Aaufdvovial 01 OTMGHOT 6TO TAATOC TAAKOS 160 E
b+6-d+= 0.5+ 6:0.63 =4.28m

E@pocov o1 pafoor tov orhicuov torobetovvtal avd 0.20m oto tunua tov 2.39m vrdpyovv 21
pafoot

A, =21%3.14 = 65.94 cm?

piy =A/(4.28%0.63*10000)=65.94/(4.28*0.63*10000)=0.00250

Py =P, — P1=(py Pi)"*=0.00250 <0.02 dpa OK

v = 0.035k32f, 12 =0.035%1.562%2012 =0.294

Vrae = Crack(100pf ) +k o, = 0.12*1.56*(100*0.00250*20)'> =0.320 MPa> v, ..
Vrge =0.320MPa< v, =0.43MPa emopévamg anarteiton OTTAMGUOC O1ATPNONG

Beton 8ou, Aoknon d&idtpnong,
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3. AmorToONEVOS OTTMG OGS
Ymoloyilm TOV amotToOUEVO OTAIGLO OATPNOTG Yo OPMGH LU TUNTIKY) TAGN
= 0.43MPa oy Pacikn tepipetpo eAEYYOL U; GOUP®VA LE TN GYEO :

VRdes = 0-75VRg T 1.5(d/s ) Aty e(1/(0yd))sina ()

Omnov

s, €tval n aEoviKT| andGTUoT TOV TEPUETPOV TOV OTAIGLOD OtdTpnong (mm)
N aTOCTOOT OVTY 0LV EMTPENETOL VO EEMEPAGEL TO S, —0.75d,~0.473m

fowaer =250+ 0.25d<f,,4 omov d oe mm ko {4 o€ MPa

d péco otatikd LYOC

o 1 YoOVia Tov oYNUoTiCel 0 OTAIGUOC O1ATPNONG LE TNV TAdK

2V oyéon (a) avtikabioto ta akdAovda:

Vepge = 0.320
u; =992 m
d.y =0.63m

fowaer =250+0.25d =250+ 0.25-630 =407.5 MPa < 500/1.15 = 435 MPa

y
o = 90°
S = =0.75d.4=0.473m

r rmax

Kot mpokontet :
VRdes = 0-75Veg + 1.5(d/s Ay o(1/(1d))sina <>
o 43 =0.75-0.320 + 1.5-(1.33)-A,,-407-(1/(9.92-0.63-106)) <>
A gl 0.43,5.0,75:0.320 )* (9.92:0.63-106)/( 1.5-1.33-407) =1462mm” = 14.6¢m2 ..

(et



4. KoTtooKeLUOoTIKEG AEMTOUEPELES
O omMouoc owdtpnong Ba tomobetnOel oe opOKEVTPEC TEPIUETPOLS O1 OTTOlEC Bl amEyouv
uetaéy toug 0.47m, og kGbe té€To10 TEPIUETPO 0 GLVOMKOC omAondg Oa eivor 14.6cm?. H
televTaio otd VTEG TIC TEPIUETPOVS O ameyel amdotaon 1.5d amd tnv eEdTatn eKEiv
TEPIUETPO V1oL TNV OTOlaL OEV amatteiTon OTAGUOS O1ATPNONG:

Uy uiof = VEd ! (Vrae'd) =(2670-1000)/(0.320 -0.63-1000) = 13244mm = 13.24m

Uoutef — 2b T 2b T 2n(routef) 2:0.5+2:0.5+2m Loutef < Toutef — 1.79m

H Baocum nspluerpog eAEyyov U, = 9.92m amEyeL 0o TNV TOPELRL TOV VTOCTLAMUATOG
r,=2d.=1.26m

~ -
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4. KoTtooKeVLUOTIKEG AEMTOUEPELES

H npotn oepd onMoumv dev entTpERETOL VO, OEYEL omooTaot Uikpotepn tov 0.30d = 0.19m
oo TNV TEPIUETPO TOL LIOGTLVAMUOTOS. Evid 1 tedevtaia celpd OMMOUDV OV TPETEL VO, OTTEYEL
arootacn peyorvtepn tov 1.5d = 0.95m and v e&dtatn nepipetpo u,,, - Apa ot orhicpol Oa
exteivovtal oo 0.19m €wmg 0tov o mepipetpog Ppebel oe amdGTOOT LEYOADTEPT] OO
1.79-0.95=0.84m amd TV mopeld TOL VTOGTVAMUATOS, Apa Oa TomoBeTnBovV oE TPELC
TEPETPOLS OV OBal ameyovv amd v mapeld 0.19m 0.66m kot 1.13m.

Otav n mepipetpog omAopov Ppiocketor eoMTEPA TNG PAGIKNG

TEPLUETPOL EAEYYOVL U, TOTE 1] LEYIGT OTOGTOCT LETASD TMV

oKeEAMV Ogv emtpEnetal va, Eemepva 1o 1.5d=0.95m. Evo otav n

TEPILETPOG OTAMGLLOV PpiokeTal LETAED TNG U, Kl TNG EEMTATNG

| TEPUETPOL U, TOTE T UEYIOTN OTOCTACT] LETAEY TMOV CKEADV

/ 0gv Cemepva 1o 2d=2-0.63=1.26m. E6® Oreg o1 mepipeTpot
Bpiokovial 610 E6MTEPIKO TNG U, APA GE OAESG TIC TEPLUETPOVG O1
OTAIGLLOL 0EV TTPETEL VOL OTTEYOLVV, ETTL TNG TEPLUETPOV, ATOGTOCT S,

16014 ueyoAvtepn and 1.5d (=0.94m).

To pnkog g Ing meppérpov wovton pe u=2b,+2b +2n(r,)=2-0.5+2-0.5+2n(0.19) = 3.19m

To pnkog g 2ng mEPUETPOL 16ovTON pE U,=2b,+2b +27(r,)=2-0.5+2-0.5+27(0.66) = 6.15m

To pnkog g 3ng mePPETPOL 16ovToN pE Us=2b,+2b +2n(r;)=2-0.5+2-0.5+2xn(1.13) = 9.13m

Beton 8ou, Aoknon didTpnong, 6/5/17 OeAT7 l&“}}é‘




1n wepipeTpog omhopov: Torobetm 12014 ava 0.26m <0.945m

A, =12%1.54 = 18.48cm?

Ekéyx(o g8V 1 OLATOUN TOV GKEAOVG IKAVOTOLEL TO EAAYIGTO EMTPENTO OP1O:
(1.5-sina + cosa)/(s, s,) = 0.08-(f, )2/,

SW min-

Omnov

f, = 500MPa, f, =20MPa

s, €tvarlm andotoomn pHeTadhd TV TEPUETPOV OTAGHOV Kot tlovTon pe 0.47m

s, €lvolm omOoTacT LETAED TOV GKEADV GE U0 TEPIUETPO OTAIGHODV Kol loovTton pe 0.26m
o €lval 1 KAION TOV OTAIGU®OV O TPOC TO EMIMEDO TNG TAAKOC Kol 16ovTal ue 90°
(1.5-sino. + cosa)/(s,'s,) = 0.08-(f, ) 2/f,; <>

A gymin'(1.5-1 +0)/(47-26) > 0.08-(20)""%/500 <>

A -0.001227 > 0.00071554

SW, min

SW min

A >0.58cm? < D14 = 1.54 cm?

SwW, min—

Bet pﬁu,i&;mcn di4tpnong, 6/5/17 o€eN8 Im:ﬂ El



21 mepipeTpog omriiopnov: Av torofetiom kot A 12014 ava s;= 6.15/12=0.51m
<0.945m

A, =12*%1.54 = 18.48cm?

Ekévyco g0V 1 0l0TOUN TOV OKEAOLC IKOWVOTOLEL TO EAAY1OTO EMTPETTO OP10 :
(1.5-sino. + cosa)/(s,s,) > 0.08-(f, ) /1,

SW min-

Omnov

fi = S00MPa, f; = 20MPa, s, =0.47m, A =1.54 cm?

o €ivor 1 KAIoN TOV OTAGU®OV O TPOG TO EMIMENO TNC TAAKOS Ko 16oVTHL pe 90°
(1.5-sino. + cosa)/(s,'s,) = 0.08-(f, ) */f,; <>

Aswmm(l 5-1 +0)/(47-51) > 0.08-(20)12/500 «>

A wmin 0:000628> 0.00071554

A >1.13cm?’< @14 = 1.54 cm?

ASW min

Beton 8agpApknon didtpnong, 6/5/17 oeA9 [gfﬂ@]



3n mepipeTpog omhiopov: Torobet®d 1614 ava s.=9.13/16=0.57m <0.945m
A =16*1.54 = 24.64cm? '

Ek_éw(o €0V 1 O10ITOUN TOV GKEAOVG IKOWVOTOLEL TO EAAYIGTO EMTPENTO OPLO :
(1.5-sina + cosa)/(s,:s,) > 0.08-(f  )2/f |

SW min-

Omov
= 500MPa, f, = 20MPa, s =0.47m, A, =1.54 cm?
givon n KAion TV onkwua)v MC TPOC TO EMIMESO TNC TAGKOC Kot 1600Ton te 900
(1.5-sina + cosa)/(s,-s,) > 0.08-(f )*/f | «
(1.5-1 + 0)/(47:57) > 0.08-(20)!2/500 <>
0.000559> 0.00071554
>1.28cm*< ®14 = 1.54 cm?

yk—

SW,mMin min

—Sw.min min

>D>

—SW,I’IllIl

A

—Sw,min

Ynueioon: Av 0éhape va otatnpnoovue otadepd 1o mAN00g
TV pAPomVv ce kKaOe mepinetpo (12 pafoovg), OT®C Kol 6TIS
TPONYOVLEVEG TEPLUETPOVE, TOTE 1| LEV amdoTaoT D0
wkavoroovtay (s=9.13/12=0.761<0.945m) aArd 1 drotoun
TOV £VOG 6KELOVG Do Empene va efvon Ay, .. >1.70cm? dniadn
Oa Enpemne 1 O1AUETPOC Va. eival 16mm, Ntot: 12D 16

. .
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