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AGAHTIKO KENTPO ANTIZQAIPIZHX
O.T. 1237, AHMOZXZ XAAANAPIOY NOMOY ATTIKHX

TEXNIKH HEPITPA®H

1. MHNEPITPA®H EPTOY

Avtikeipevo g mapovoag eival 1 OTATIKN UEAET TOV KTNPI®V Yo TV KOTOGKELT TOV
afAnTKov Kévtpov avtiopaipiong oto O.T. 1237 tov Afjpov Xaravdpiov 610 vOUO ATTIKNC.

H xotaokevn amoteleitar omd V0 povopopa KTPo, opHoy®VIKNG KATOWEMC HE GUVOMKES
Sdwotdoelg 6.25 x 22.50 m yo To arodvtipla kKou 5.00 x 22.50 m yio. To KVAIKELO.

To péyroto vVYoc Tov KTNPiov TV arodvuTnpiny eival 5.55 m evd Tov KTnNpiov Tov KVAKEIOL gival

5.15 m..

210 oYNUaTo ToL 0koAoVBoHV Tapovstalovtal o1 ELAGTLTTOL TV KTNPimV
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AGAHTIKO KENTPO ANTIZQAIPIZHX
O.T. 1237, AHMOZXZ XAAANAPIOY NOMOY ATTIKHX

KTHPIO KYAIKEIOY
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1
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2. OEPQN OPI'ANIZMOZX

O @Epmv 0pYOVIGHOG TOV KTIPIOL TPOKELTOL VO KATOOKEVAGTEL 0O OMAIGUEVO GKUPOJELN KOl O
E0MTEPIKOC opyavicpds TANpwong ond ontomAtvBodopn. To €pyo omotedel KOWN KATOOKELN
(mAdxkec emi dokdV - VWOSTLAMUATOV Kol Totyopdtov). Ot eopeic Tov optloviiov goptiov
(o€1010V) amoTELOVVTOL OO TOLYDUOTO GE OAY TNV TEPIUETPO TOV KTNPiOV

H Beperioon tov ktmpiov Ba yivel pe Bepeltodwpides.
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AGAHTIKO KENTPO ANTIZQAIPIZHX
O.T. 1237, AHMOZXZ XAAANAPIOY NOMOY ATTIKHX

3. HAPAAOXEX - ®OPTIA

I. 2OPTIA

1. KATAKOPY®A ®OPTIA

1.1 MONIMA
1510 Bépoc OTAIGUEVOD GKVPOSENNTOG : 25.00 kN/m’
1610 BAPOC KNTEVTIKOV YDOUATOG PVTEVOTG : 20.00 kN/m’
Emwcdivym dodpatog : 3.50 kN/m’
Enucddioyn khipdrov : 3.00 kN/m?
Apopkéc ontomAvBodopég : 2.10 kKN/m?
Mrotikég ontonAtvOodopEg : 3.60 kN/m’

1.2 KINHTA
Kwnto domédmv yevikdg, dSopdtmv : 2.00 kN/m’
Kwnté khapdxov, eEootodv :5.00 kN/m*

2. OPIZONTIA ®OPTIA

2.1 XEIZEMOZ
Zmv mapoboo UEAETN TOV KATOOKELADV &VOVTl GEICUOV TPOyUaToTomOnke
OTAOTONUEV QOCHOTIKT) HEDOSOG HE TPOGEYYIOTIKY Oe®pnorn povov e
OeleM®dO0VG 110HOPONG TOAAVTMONC Yl KAOe d1e00VVEN VIOAOYIGHOV.

TMa v KoTookeL TOV EAGUATOV £Y1vay AoV 01 aKOAoLOeg TopadoyEs

Z®VN GEICUIKNG ETKIVOLVOTNTOG :1(a=0.16)
YVVTEAECTHG OTOVANLOTITOG 122 (yI=1.00)
Ty mococtob Kpioung andoPeong 0% =5
Xuvteleotng Bepedimong :1.00
Komnyopia eddpovg :B
YVVTEAEOTNG CUUTEPLPOPAS q :1.50
ZUVTELECTNG GLVOVAGHOV OPACEDY 1 y2=0.30
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AGAHTIKO KENTPO ANTIZQAIPIZHX
O.T. 1237, AHMOZXZ XAAANAPIOY NOMOY ATTIKHX

II. XYNAYAEXMOI APAXEQN

o Oploxn KOTACTHOT 0oTOYI0S (YIo KOTAGTAGEL SL0PKEING 1 TAPOSIKES)
XyGjGk,j"+" ypP "+" yO, 10k, 1 "+" yQ,iw0,iQk,i
Jj=1 J>1
omov "+" onuaivel "emaAinAia pe"
Gk,j:  YOpaKINPIoTIKN TN EMKPOTESTEPNG HETOPANTAG OpAong
Qk,i:  YopaKTNPIOTIKN TN AOITOV peTafAntdv dpdoemv i
P: YOPOKTNPIOTIKN TN TPOEVTOONG
vG,j:  EMPUEPOVG GUVTEAECTEC OIGPAAELNG YL TN HOVIUT Opdion ]
vQ,i:  EMPEPOVG GUVTELECTEC OIGPAAELNG Yol TN LETOPANTA dpdion i
vp: EMUEPOVG CLUVTEAECTEG AGPAAELNG Y10l TIV TPOEVTUOT
v0,i:  ovvteAeoTéG GLUVOLOGHOD TV UETOPANTOV dpdoewv (CUUPOVO UE TO
Evponaikd tpoétumo EN 1990)
O1 TIéG TOV Y TOL TPOTEIVOVTAL Y10, TOVG EAEYYOVG EIval 01 KOAOVOEG:
vG,j= 1.35, omov givar dvopevic kot 1.00 émov givar uvoiky
vQ,1=1.50, 6mov &ivar dvopevig kot 0 dmov etvor VVOTKN

vQ,i=1.50, 6mov eivar dvcpevig kat 0 dTov givat evvoikm

o Oploxn KOTACTUOT 0oTOYI0G (Y0 KATAGTAGEL; GELGLLOD)
>Gk,j "+" P "+" AEd "+" Zy2,iQk,i
=i =i
omov "+" onuaivel "emaAAnAia pe"
Gk,j:  YOPOKTINPIGTIKH TN TOV LOVIL®V SPAGEDY
Qk,i:  YopaKINPIoTIKN T AOIT®OV HETAPANTOV dpdoemy i
P: YOPUKTNPIGTIKN TN TPOEVTAOTG
AED: 1y oxedlooiov g GEIGIKNG 0paoTg
Y2,i:  OLVTEAEOTEG GLUVOLOGHOD TV UETOPANTOV dpdoewv (CUUPOVO UE TO
Evponaikd tpoétumo EN 1990)
o Oploxn KOTACTUOT] AEITOVPYIKOTNTAS (YUPOKTPIOTIKOC GUVOVAGOG)
2Gk,j "+" P "+" Qk,1 "+" Xy0,iQk,i
Oa eréyyeton 0t Ed < Cd

omov Cd : 1 oploxn TR GYESIAGHOD TOL GLVAPOVS KPLTNPIOL AEITOVPYIKOTNTOG
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AGAHTIKO KENTPO ANTIZQAIPIZHX
O.T. 1237, AHMOZXZ XAAANAPIOY NOMOY ATTIKHX

Ed: 1 M tov oyedoopod TV OTOTEAECUATOV TOV OpACE®MY, Ol OMOIEG
kabopilovtar oto mAaiclo TOv KPUMPIOL AEITOLPYIKOTNTAG KOL 1) OToio

pocdlopiletal fACEL TOL GYETIKOD GLVIVOUGLOV.

111, YAIKA
ZKvpddepa . C25/30
XaroBog : B500C

1V. ANOEKTIKOTHTA

Koamnyopia éxbeomng : XC3
Méyiotoc AOYOG vEPOD TPOC TGYEVTO max N/T 2 0.55
ELdyiotn katnyopio avtoyng . C25/30
ELdyiotn mepiektikdtnto o€ TOUEVTO : 300 Kg/m3
Eléyiotn emucdioym Cmin : 35 mm

4. E®APMOZOMENOI KANONIZEMOI

"loydov Avticeiopukdc Kavoviouods" (EAK 2003) omwg tpomomombnke pe TIG amo@doelg
A17a/67/1/®N275/03 xou A170/11519/®N275/03.

Koavoviopog yio v Merém kor Kotoaokevn ‘Epyov and Zxvpddepo (EKQE 2000 OEK
1329B°/6-11-2000).

Kavoviouog Texvoroyiog Xxvpodépatog (KTZ 2016 DEK 1561B / 02-06-2016)

5. ME®OAOX YIIOAOTI'IEMOY

Onwg 1oN €xel avaeepbel, n vrd peAén Kataokev aroteleiton omd dVO LovdPoPo. KThpto. To
TPOYPOLULO OVOAVONG TOV YPNCILOTOONKE Y10 TNV TPOGOUOIWGT), TNV OVAAVGOT KOl YEVIKE T
peAétn g Kataokevng, eivor 1o SAP2000 tg CSI. 10 mpocopoiopa yxpnoipomodnkay
YPOUUIKG KOL ETLPAVEINKO TETEPOCUEVO GTOLYEID, EVD Ol OVAADGELG TOL TPAYHOTOTOMONKY,
NTaV EMAOTIKES TPAOTNG TAEEMG.

H eniivon tov popéa mpaypatomomdnke pe ypnon tov apoypdupoatoc SAP2000 version 19.1.0,
£va 01EBvdg avayvepiopévo eEEMYUEVO AOYIGUKO GTIV TEXVOAOYIO TNG TPIGOAGTATNG AVAAVONG
— 01060TACI0AOYNONG doKMV oTolxelmv. AwbBétel £va ebkoAo oTn YpNoN YPUEIKO TTEPIPAAAOV,
TPOCPEPOVTAS CUYYPOVOG TG TLO EEEAYLEVEG VTOAOYIOTIKES TEXVIKES e EEUPETIKEG SUVOTOTNTEG

INUIOVPYING TPOCOUOIMUATOV HEYAANG YKAUAG OOUNUATOV, CUUTEPIAAUPAVOUEVOY YEQLPAY,
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AGAHTIKO KENTPO ANTIZQAIPIZHX
O.T. 1237, AHMOZXZ XAAANAPIOY NOMOY ATTIKHX

ppoypdtov, deapevav Kot KTipimv. ‘Eva xapaktnpiotikd tov mpoypdupatog ivar 6t pmopel va

ypnotpomombet yio v emilvon eite HETOAMKOV KOTOOKELMV, EITE KOTAGKELMV OO OTAICUEVO

GKVLPOSEUQ.

[Mopaxdtm yivetor avopopd ce kKamolo PactKd TAEOVEKTAUOTO TOV TPOGPEPEL TO CUYKEKPIUEVO

AOYIGIKO avaAvoNG:

To SAP2000 divet tn duvaTdTNTO TAYXVTOTNG TOPUYDYNG TPOCOUOIOUATMV LE TN
ypnorn mpotdmev  (templates). H  onovpyio xor 1 Tpomomoinon TtV
TPOGOUOIMUATOV, 1 EKTEAECT] TNG OVAALONG, N OVAYVMOOT] TOV OTOTEAEGUATOV
Kot 1 PertioTonoinon g S100TacloAOYNoNG Eivar OAd aAANAévdeTa 6To 510
nmepPdAdov yprone.

Ot dvvaTOTNTEG OTATIKMV (QOPTICEMV EMITPEMOLY TNV  EQOPUOYT] QOPTI®MV
Bapvtntog, mieong (OHOOHOPPO KOUTOVEUNUEVOV (OPTIOV), BEPLOKPUCIUKMDY
QOpTiOV KOl QOPTI®V 0md TPOEVIACT], EVM EMIMAEOV UTOPOVLE VO EYOVUE
eMKOUPIEG QOpPTIoES UE TPOKAOOPIGUEVEG OUVAUELS 1 HETOKIVIGEL; OTOVG
KopPovg. Ot dvvapukég eopticelc pmopel va glvatl TG HOPENS QUCUOTIKNG
omdKplong woAAUTANG PAoems 1| TOAAATAG YPpOVIKG HETARBOAAOUEV®DV QOPTI®DV
Ko oeyépoelg Baong. To mpodypappa vrootnpilel avdivon pe 1O10H0PPEG Kot
avaivon Ritz, kaBmg Kot cuvdvacpd Wopopedv pe tig pedddovg SRSS, CQC 7
GMC. Emmiéov, eivon OSwbéopo petaforiiopeva  @optio oynudtov Yo
UELOVOUEVO, OYNUOTO, AOPIOEG POPTIONG KO POPTIO CLPUADV.

To mwpdypoppa eival €podlocuévo pe OAOLG TOVG Atebvelg KavoviGHOvG,

ovpmepAapBovorévey tTav Eupokmoikov kol Tov APEPIKOVIKGOV KOVOVICU®OV.

‘Etol, mopéyer  oloxkAnpopévn  dvvotdtnra  Sl0GTAGIOAOYNONG 7OV

ocopuneplapPavel emloyég d106TAGIOAOYNONG Kot BEATIGTOTOINGNG YOAVBIVDV
Swropmv pe AISC-ASD, LRFD «xot EC3, dwotacioldynon HeADV omd
OTAIGHEVO GKVPOdEND Ue Apepikdvikovg kavoviopovg kot EC2, kabmg xot
SOTUCIOAOYNON EMPAVELLKDV GTOLXEI®V.

Ta emeoveokd otoryeio, OTMG elvar Ta TOLYOUATO 01 TAAKEG Kot 1 Oepedioon,
omoutovv €101k pebodoroyia yio TNV OTMGYT TOLG EVOVTL KAUYNG. X& kaOe
otolyeio diokov vmoAoyilovtol 8 evtatikd peyédn : ol kdBeteg dSuvAUES OTIG
mAevpég Tov ototyeiov N11 ko N22, 1 drotpunrikn dvvaun N12, o pomég kapyng
MI11 koar M22, 1 otpentikiy pon; M12 kot o1 €yKAPOIEG SATUNTIKEG SOUVALELG
V13 xon V23.
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AGAHTIKO KENTPO ANTIZQAIPIZHX
O.T. 1237, AHMOZXZ XAAANAPIOY NOMOY ATTIKHX

T'a tov oyedloopd Tov ototyeiov, viobeteitan T0 HOVTEAD «GAVTOLITS) OTTMG
TOPOVGLALETOL GTO GYN L TOV AKOAOVOEL.

To otoyeio Bewpeitar 6TL amotereiTol amd TPEIG GTPDOGELS: TNV AVE® GTPAOCT], TNV
KT oTpdon kol Tov wopnva. Oleg o1 pomég Kol o1 SLVALELS TOL GTOLKEIOV
UTopovv va avaivBodv oe pepPpavikéc duvapelg mov Ppickovtal otn HECT TOV

EMPAVELDV TNG AVE Kot KAT® GTPMOONG.

1
II ,'f‘ /— AN ETFOEH

FLL{top)

MYPHMAL
— [~
il L L 5" ol KATD ETPOIH
0 or M el )

FLll{both

F22{bat]

MOoVvTéLo «GAVTOVITSY - ECMTEPIKEG OUVAELS

To méyog Tov Kae GTPOUATOG TPOKVTTEL WG EENG:

e Ct xou Cb: eivor 10 €ldyloto mhyoc amd i) TO OWMAGGCIO NG EmMKAALYNG
HeTPNUEVNG amd TO KEVIPO TOV OMAMGHOV Kot ii) To SITAAG10 TG andoTasNG 0T
TO KEVTIPO TOV GTOLYEIOL MG TPOG TO KEVIPO TOV OTAIGHOV

e d:1oovton pe h-(Ct+Cb), 6mov h etvan to whyog Tov cTotyeiov

Ao ta evtatikd peyén mov £xovv VITOAOYIGTEL TPOKOTTOLV 01 UEUPPUVIKEG OUVAELS

F11,F22 xou F12:
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AGAHTIKO KENTPO ANTIZQAIPIZHX
O.T. 1237, AHMOZXZ XAAANAPIOY NOMOY ATTIKHX

Fl1(top) = (-M11+N11*db) / d, 6mov db=h/2-Cb
F22(top) = (-M22+N22*db) / d

F12(top) = (-M12+N12*db) / d

F11(bot) = (MI1+N11*dt) / d, émov dt=h/2-Ct
F22(bot) = (M22+N22*dt) / d

F12(bot) = (MI2+N12*dt) / d

Mo tov vroioyopd tev dvvauewv oyedoopod Nd,1 kor Nd,2 mwov mpémer vo avoldapel o

omMopdg oTig d1evbiveoelg 1 kat 2 avTicTot o ¥PNCIUOTOI0VVTOL Ol TOPUKAT® GYECELS :

In mepintwon: Av F11, F22> -|F12| tore,
Nd,1 =F11+F12]
Nd,2 = F22+F12]

H 6tk dvvapun tov oxvpodépatog divetor amd tov tomo FC = -2[N12|.

2n mepintwon: Av F11<-|F12|,161¢ dev amatteiton omhicpds katd m dievbvvon 1 (Nd,1=0)
Nd,2= F22- F1272/ F11

FC=F11+F1272/F11

INo va wydovv ot tapandve eEicnoelg tpémet Nd,2>0 dniadn F11- F22< F1272.

3n mepintwon: Av F22< -|F12|,10te dev anarteitor omMopog katd tn dievbuvvon 2 (Nd,2=0)
Nd,1=F11-F12"2/ F22
FC=F22+F12/2/ F22

INo va wyvovv ot tapandve e&ichoelg tpémet Nd,1>0 dniadn F11- F22< F1212.

4n mepintwon: Av F11, F22<0 ko F11- F22> F122 tote dev anatteitol otAGHOG Tpog Kopio ond
T1G devBouvoeig 1 ko 2.

FC=0,5-(F11 + F22) - 0,5V( F11- F22)"2 + 4 F12/2

Av og Kanow ond TL TapOTAvVe TEpmTOCEL; Tpokvyel Nd,i<0 16te TOo cuykekpuévo péyebog
Aoppaverat ico pe undév.
O1 1660€p1g TOPOTAVED TEPITTMOGELS cuvoyilovtal 6to mopakdtm ddypappo. Kdbe cuvdévacpog

F11, F22 xon F12 avtictoyel o éva onpeio Tov Saypappatog Kot ovaAoyo, LLE TO TETOPTNUOPLO
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AGAHTIKO KENTPO ANTIZQAIPIZHX
O.T. 1237, AHMOZXZ XAAANAPIOY NOMOY ATTIKHX

o010 omoio Ppioketor, ypnowomoleitar n aviictoyn oyéon and Tig mopandve. H daypdppion

VIOdEKVHEL TNV d1eHBVVON oTNV oMol aALTEITOL OTMGHOC.
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ALQypOLLULO TEPITTOGEDY SVVAUEDY GYEOLOGHOD

"o Tov VTOAOYIGUO TOV ATALTOVUEVOL KOTOVEUNUEVOL OTTAIGHOV (EUPOdOV avd povada TAGTOVG
TOV GTOL(ELOV), YPNOYLOTOLOVVTOL O1 TOPUKAT® GYECELS:

Ast,1=Nd, 1/fyd

Ast,2=Nd,2/fyd

Ta 1010 Papn vroroyiotnrov avTOHOTE 0O TO AOYIGUIKO TOV TPOYPALIATOS, EVO TO TpoOcheTal

UOVILLOL KOt TOL KIVITA GOPTio E16MYONCUV MG ETPOVELNKA.
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AGAHTIKO KENTPO ANTIZQAIPIZHX
O.T. 1237, AHMOZXZ XAAANAPIOY NOMOY ATTIKHX

6. ETATIKO MPOXOMOIQMA

O @opéng avaAiDeTAL GTO GUVOAD TOV LE YPOLUKE KOl ETPAVEINKA TEMEPACLUEVA GTOLXEID HECH
Tov Ttpoypapputog SAP2000. Ot TAGKEG TPOGOUOIDVOVTAL LLE EMPAVEINK( TEXEPACHUEVO GTOLYEL.
H odwoepaypoatiky Aettovpyioc Aappdvetor vmdyn péoo g MHEUPPOvVIKNG oKopyiog Tov
nemepacuEvey otolyeiov. Ot d0Kkol Kol TO VTOCGTLVADUOTE TPOCOHOLDOVOVIOL LE YPOUUKA
TMEMEPAGIEVE, GTOLYELD. TOTODETUEVE GTOVG KEVTPOPROPIKOVG GEOVEC T®MV OTOWEIOV &VD TO
TOYMUOTO,  TPOCOUOIOVOVTAL HE  EMQOVEWNKA memepaouéva  otoryeia. H  Begueiioon
TPOGOOUDVETAL UE EMPAVEIOKG TeEmePpacUEva ototyeio pe Bempnon mAdkag enl elaocTikoD
€0G(OVG LLE PNOT U1 YPOUUK®OV ELOTNPI®V.

[No to oeiopikd @optio ePapproleTon 160OVUAVY] OTOTIKY OvOAvoT avdAvon kot cov otdoun

GEIOUIKNG TAKT®oNG Bempeitar 1) Oeperioon.

7. EAEIr'XOX AXTOXIAX

H dwaotacioldynon te@v TAaK®V, S0KGOV, DTOGTUAMUATOV KOl TOYOUATOV EKTEAEITOL COUPOVOL
pe tig dwtdéelg tov ELK.Q.E. 2000 ko tov E.AK. 2003 pe PBdon Tic 0plokéc KATAGTAUCELS
a0TOYI0G Y10 TOVG OMAOTOMUEVOVG GUVOVAGHOVG dpdoemv cuVHOWV OIKOSOUIKOV Epymv (Z.6.1
kot X.6.2. oo EK.QZ. 2000 kou v oy. 4.1. tov E.AK. 2003). Ewwdtepa yo to
VTOCTUADUATO O EAEYXOG exTeAEiTOl Yoo dagovikn Kapym pe opBn dOvaun yio OGAOVG TOVG

GUVOLUGOVG OPACGEWV.

8. EAEIr'XOX AEITOYPIIKOTHTAX

Oocov agopd TOovV EAEYYO TOPALOPPOCEWY, Ol OSOOTAGES TOV TAOK®OV 1KOVOTOWOLV TIC
npoimobéoeg g map. 16.2 Tov Kavoviopod okvpodépotog mepi omoAAayng amd Tov EAEYY0
BeddV KApyemG: o8 OAEG TIG TEPMTMOGELG oYVt al/h<30.

Ocov agopd tov €heyyo ™G pnypdtoong yiveror amhomomtikd pécw tov map.15.3.1.1 ko
15.3.1.2 tov E.K.Q.X. 2000 pe v tpnon eite Tov peyictov Sopétpov pafdmv omlcpo gite

TOV EAOYICTOV OTOCTACEDV PAPOI®V OTAIGLOV.

AbMva Avyovetoc 2017
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1.1

1.2

1.3

1.4

[MTAPAAOXEX MEAETHZ

KATAZKEYEZ OMNAIXMENOY 2KYPOAEMATOX

POPTIA
MONIMA :

1810 Bapog oTTAIoPEVOU OKUPOBEUATOG

1510 Bapos KNTTEUTIKOU XWHATOS QUTEUONS

EmikaAuyn dwuatog
EmmkaAuyn KAIHaKwv

- Apopikeg oTrTOTTAIVEBOdOMEG

MTraTikeg oTrToTTAIVBod0opEG

KINHTA :

Kivnto dammedwy yevikwg, dSwuatwyv
KivnTto KAIpoKwv, e§waTwyv

YAIKA

2KUPOBEUA PEPOVTOG OPYAVIOHOU
2KUpodepPa TTAAKAG ETTI €5APOUG
ZKUPODEPA EGUYIQVTIKWY OTPWOEWV

- XaAuBag otrAiguou
- XaAuBag ouvdeTnpwyv

ANOEKTIKOTHTA

Karnyopia ekBeong

MeyioTog AOYOG VEPOU TTPOG TOILEVTO
EAaxioTn katnyopia avioxng
EAaxioTn TEPIEKTIKOTNTA OE TOIUEVTO
EAaxioTtn mmkaAuyn

YEIZMIKOTHTA

>eiopikn {wvn (a=0.16)
Karnyopia edagoug
>uvteAeoTng oTToudaioTnTag (X2)

SUVTEAEGTNG OEICUIKNG CUMTTEPIPOPAG
>uvTeAeoTng BepeAiwong

- Tiyn TTOOOOTOU KPIGIUNG OTTOORETNG

EAADOZ

Emrpemopevn Taon edagoug
AeikTng £dagpoug

KANONIZMOI

EAANVIKOG KQVOVIOUOG POPTICEWY BOMIKWY EPYWV
Kavoviopog TexvoAoylag Zkupodepatog (KTZ-2016) PEK 1561B / 02-06-2016

max N/T

C min

% :

EAAnvikog kavoviopog otrAiopevou akupodepatog (EKQX 2000) ®EK 1329 B'/06-11-2000
®EK 1153/B'/12-8-2003, Trap. 18.4.9 ®EK 447/B'/5-3-2004, EK 576/B'/28-4-2005

EAAnvikog avTiogiopikog kavoviopog (EAK 2000) ®EK 2184B'/20-12-1999
®EK 1154/B'/ 12-8-2003, PEK 781/B'/18-6-2006
Kavoviopog TTUpoTIpooTaciag Twy KTIpIwV

NPOBAEYH

Xwpis TTpoBAEYn

1 25.00 KN/m3

20.00 KN/m3
3.50 KN/m2
3.00 "
210 "
3.60 "

: 2.00 KN/m2
: 5.00 "

C2s5/30

C 16120
C12/15
B s00c
B s00c

XC3
0.55

C25/30
300 Kg/m3
35 mm

1.00
1.50
1.00

O £1m.=200 KN/m2
K =10000 KN/m3
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1. Model geometry
This section provides model geometry information, including items such as joint coordinates, joint restraints, and element connectivity.
Figure 1: Finite element model
Computers and Structures, Inc. Page 2 of 11
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2. Material properties

This section provides material property information for materials used in the model.

Material Properties 02 - Basic Mechanical Properties

Material Properties 02 - Basic Mechanical Properties

Material UnitWeight UnitMass E1 G12 u12 A1
KN/m3 KN-s2/m4 KN/m2 KN/m2 1/C

C25/30 2.4993E+01 2.5485E+00 31000000. 12400000. 0.2 1.0000E-05
C25/30_light 0.0000E+00 0.0000E+00 31000000. 12400000. 0.2 1.0000E-05
Rebar 7.6973E+01 7.8490E+00  199947978.8 1.1700E-05

Material Properties 03b - Concrete Data

Material Properties 03b - Concrete Data

Material Fc eFc FinalSlope
KN/m2 KN/m2

C25/30 25000. 25000. -0.1

C25/30_light 25000. 25000. -0.1

Material Properties 03e - Rebar Data
Material Properties 03e - Rebar Data

Material Fy Fu FinalSlope
KN/m2 KN/m2
Rebar 500000. 500000. -0.1

Computers and Structures, Inc. Page 3 of 11
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This section provides section property information for objects used in the model.
3.1. Frames
Frame Section Properties 01 - General, Part 1 of 3
Frame Section Properties 01 - General, Part 1 of 3
SectionName Material Shape t3 t2 Area TorsConst 133 122 123 AS2 AS3
m m m2 m4 m4 m4 m4 m2 m2
BEAM-15X70 C25/30 Rectangular 0.7 0.15 0.105 0.000681 0.004288 0.000197 0. 0.0875 0.0875
Frame Section Properties 01 - General, Part 2 of 3
Frame Section Properties 01 - General, Part 2 of 3
SectionName S33 S22 Z33 Z22 R33 R22
m3 m3 m3 m3 m m
BEAM-15X70 0.01225 0.002625 0.018375 0.003938 0.202073 0.043301
Frame Section Properties 01 - General, Part 3 of 3
Frame Section Properties 01 - General, Part 3 of 3
SectionName AMod A2Mod A3Mod JMod 12Mod 13Mod MMod WMod
BEAM-15X70 1. 1. 1. 0.1 1. 1. 1.
Frame Section Properties 02 - Concrete Column, Part 1 of 2
Frame Section Properties 02 - Concrete Column, Part 1 of 2
SectionName RebarMatL RebarMatC ReinfConfig LatReinf Cover NumBars3D NumBars2D
ir ir
m
BEAM-15X70 Rebar Rebar Rectangular Ties 0.025 3 5
Computers and Structures, Inc. Page 4 of 11
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Frame Section Properties 02 - Concrete Column, Part 2 of 2
Frame Section Properties 02 - Concrete Column, Part 2 of 2
SectionName BarSizeL BarSizeC SpacingC NumCBars2 NumCBars3
m
BEAM-15X70 12d 8d 0.15 3 3
3.2. Areas
Area Section Properties, Part 1 of 2
Area Section Properties, Part 1 of 2
Section Material AreaType Type DrillDOF Thickness BendThick F11Mod F22Mod F12Mod M11Mod
m m
D20 C25/30 Shell Shell-Thin Yes 0.2 0.2 1 1 1. 1
D40-THEM C25/30_light Shell Shell-Thin Yes 0.4 0.4 1 1 1. 1
W25 C25/30 Shell Shell-Thin Yes 0.25 0.25 1 1 1. 1
W30 C25/30 Shell Shell-Thin Yes 0.3 0.3 1 1 1. 1
W55 C25/30 Shell Shell-Thin Yes 0.55 0.55 1 1 1. 1
Area Section Properties, Part 2 of 2
Area Section Properties, Part 2 of 2
Section M22Mod M12Mod V13Mod V23Mod MMod WMod
D20 1 1 1 1. 1 1
D40-THEM 1 1 1 1. 1 1
W25 1 1 1 1. 1 1
W30 1 1 1 1. 1 1
W55 1 1 1 1. 1 1
Computers and Structures, Inc. Page 5 of 11
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4. Load patterns

This section provides loading information as applied to the model.

4.1. Definitions

Load Pattern Definitions

Load Pattern Definitions

LoadPat DesignType SelfWtMult AutoLoad

DEAD Dead 1.
ADD-DEAD Super Dead 0.
LIVE Live 0.

EX-STAT Quake 0. USER COEFF

EY-STAT Quake 0. USER COEFF
DEAD_YPOG Dead 0.
ADD-DEAD_YPOG Super Dead 0.

4.2. Auto seismic loading

Auto Seismic - User Coefficient

Auto Seismic - User Coefficient

LoadPat Dir PercentEcc MaxZ MinZ (o3
m m

EX-STAT X 0.05 5.25 0. 0.267

EY-STAT Y 0.05 5.25 0. 0.267

Computers and Structures, Inc.

SAP2000 v19.1.0
August 2017
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5. Load cases

This section provides load case information.

5.1. Definitions

Load Case Definitions

Load Case Definitions

Case Type InitialCond ModalCase BaseCase MassSource  DesActOpt DesignAct
DEAD LinStatic Zero Prog Det
ADD-DEAD LinStatic Zero Prog Det
LIVE LinStatic Zero Prog Det
EX-STAT LinStatic Zero Prog Det
EY-STAT LinStatic Zero Prog Det
DEAD_YPOG LinStatic Zero Prog Det
ADD-DEAD_YPOG LinStatic Zero Prog Det
G+0.30Q LinStatic Zero Prog Det
1.35G+1.50Q NonStatic Zero Prog Det
E1 NonStatic Zero Prog Det
E2 NonStatic Zero Prog Det
E3 NonStatic Zero Prog Det
E4 NonStatic Zero Prog Det
E5 NonStatic Zero Prog Det
E6 NonStatic Zero Prog Det
E7 NonStatic Zero Prog Det
E8 NonStatic Zero Prog Det
G+Q NonStatic Zero Prog Det

Computers and Structures, Inc.

SAP2000 v19.1.0
August 2017
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5.2. Static case load assignments
Case - Static 1 - Load Assignments
Case - Static 1 - Load Assignments
Case LoadType LoadName LoadSF
DEAD Load pattern DEAD 1
ADD-DEAD Load pattern ADD-DEAD 1
LIVE Load pattern LIVE 1
EX-STAT Load pattern EX-STAT 1
EY-STAT Load pattern EY-STAT 1.
DEAD_YPOG Load pattern DEAD_YPOG 1.
ADD-DEAD_YPOG Load pattern ADD-DEAD_YPOG 1
G+0.30Q Load pattern DEAD 1
G+0.30Q Load pattern ADD-DEAD 1
G+0.30Q Load pattern DEAD_YPOG 1
G+0.30Q Load pattern ADD-DEAD_YPOG 1.
G+0.30Q Load pattern LIVE 0.3
1.35G+1.50Q Load pattern DEAD 1.35
1.35G+1.50Q Load pattern DEAD_YPOG 1.35
1.35G+1.50Q Load pattern ADD-DEAD 1.35
1.35G+1.50Q Load pattern ADD-DEAD_YPOG 1.35
1.35G+1.50Q Load pattern LIVE 15
E1 Load pattern DEAD 1.
E1 Load pattern DEAD_YPOG 1.
E1 Load pattern ADD-DEAD 1
E1 Load pattern ADD-DEAD_YPOG 1.
E1 Load pattern LIVE 0.3
E1 Load pattern EX-STAT 1.
E1 Load pattern EY-STAT 0.3
E2 Load pattern DEAD 1.
E2 Load pattern DEAD_YPOG 1.
E2 Load pattern ADD-DEAD 1.
E2 Load pattern ADD-DEAD_YPOG 1.
E2 Load pattern LIVE 0.3
E2 Load pattern EX-STAT 1.
E2 Load pattern EY-STAT -0.3
E3 Load pattern DEAD 1.
E3 Load pattern DEAD_YPOG 1.
Computers and Structures, Inc. Page 8 of 11
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Case - Static 1 - Load Assignments

Case LoadType LoadName LoadSF
E3 Load pattern ADD-DEAD 1.
E3 Load pattern ADD-DEAD_YPOG 1.
E3 Load pattern LIVE 0.3
E3 Load pattern EX-STAT -1.
E3 Load pattern EY-STAT 0.3
E4 Load pattern DEAD 1.
E4 Load pattern DEAD_YPOG 1.
E4 Load pattern ADD-DEAD 1.
E4 Load pattern ADD-DEAD_YPOG 1.
E4 Load pattern LIVE 0.3
E4 Load pattern EX-STAT -1.
E4 Load pattern EY-STAT -0.3
ES5 Load pattern DEAD 1.
E5 Load pattern DEAD_YPOG 1.
ES5 Load pattern ADD-DEAD 1.
E5 Load pattern ADD-DEAD_YPOG 1.
E5 Load pattern LIVE 0.3
E5 Load pattern EX-STAT 0.3
E5 Load pattern EY-STAT 1.
E6 Load pattern DEAD 1.
E6 Load pattern DEAD_YPOG 1.
E6 Load pattern ADD-DEAD 1.
E6 Load pattern ADD-DEAD_YPOG 1.
E6 Load pattern LIVE 0.3
E6 Load pattern EX-STAT -0.3
E6 Load pattern EY-STAT 1.
E7 Load pattern DEAD 1.
E7 Load pattern DEAD_YPOG 1.
E7 Load pattern ADD-DEAD 1.
E7 Load pattern ADD-DEAD_YPOG 1.
E7 Load pattern LIVE 0.3
E7 Load pattern EX-STAT 0.3
E7 Load pattern EY-STAT -1.
E8 Load pattern DEAD 1.
E8 Load pattern DEAD_YPOG 1.
E8 Load pattern ADD-DEAD 1.
E8 Load pattern ADD-DEAD_YPOG 1.
E8 Load pattern LIVE 0.3

Computers and Structures, Inc.

SAP2000 v19.1.0

August 2017
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Case - Static 1 - Load Assignments
Case LoadType LoadName LoadSF
E8 Load pattern EX-STAT -0.3
E8 Load pattern EY-STAT -1.
G+Q Load pattern DEAD 1.
G+Q Load pattern DEAD_YPOG 1.
G+Q Load pattern ADD-DEAD 1.
G+Q Load pattern ADD-DEAD_YPOG 1.
G+Q Load pattern LIVE 1.
6. Load combinations
This section provides load combination information.
Combination Definitions
Combination Definitions
ComboName ComboType CaseName ScaleFactor
STATIC Linear Add 1.35G+1.50Q 1.
SEISMIC Envelope E1 1.
SEISMIC E2 1.
SEISMIC E3 1.
SEISMIC E4 1.
SEISMIC E5 1.
SEISMIC E6 1.
SEISMIC E7 1.
SEISMIC E8 1.
ULS Envelope 1.35G+1.50Q 1.
uLs E1 1.
ULS E2 1.
uLs E3 1.
uLs E4 1.
ULS E5 1.
uLS E6 1.
uLs E7 1.
uLs E8 1.
Computers and Structures, Inc. Page 10 of 11
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7. Design preferences

SAP2000 v19.1.0
August 2017

This section provides the design preferences for each type of design, which typically include material reduction factors, framing type, stress ratio limit,

deflection limits, and other code specific items.

7.1. Concrete design

Preferences - Concrete Design - Eurocode 2-2004, Part 1 of 2

Preferences - Concrete Design - Eurocode 2-2004, Part 1 of 2

MinEccen PatLLF UFLimit Country CombosEq RelClass SOM

No 0.75 1. CEN Default Eq. 6.10 Class 2 None

Preferences - Concrete Design - Eurocode 2-2004, Part 2 of 2

Preferences - Concrete Design - Eurocode 2-2004, Part 2 of 2
Theta0 Gamma$S GammaC AlphaCC AlphaCT AlphalLCC AlphalLCT

0.005 1.15 1.5 1. 1. 0.85 0.85

Computers and Structures, Inc.
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EAEMXO% BEAOY> KAMWHZ

a=agx(1+9¢)
otTou : ap: TO BéAOG yIa xpovot=0
at:  TO BEAOG yIa xpovo t =t

@: 0 OCUVTEAEOTNG PTTUCUOU

Eupeon Tou © (2.5.4 - EKQX2000)

gl

Py L Py
L= 1000 mm
b= 200 mm
A.=Lxb = 200000 mm?
u=2xL = 2000 mMm
2A./u= 200 mm

ATI6 TOV Trivaka 2.3
yia tp= 28 NUEPES Kal yia ENPEC  OTUOOQPAIPIKEG OUVOAKEG TTPOKUTTTE! :

o= 244
a= 280 mm amd poéviya
apa a;= 9.64 mm

aTtro 1 KIvNTa 0.60 mm
10.24 mm

H péyiotn Tiun Tou BEAOUG KAPWNG OPICOVTIWY DOUIKWY OTOIXEIWY OIKOOOMIKWY £PYWV
OTO OKUPOOEUa aTTd ToV Trivaka 16.1 givail:

1= 625 cm

1/250 = 250 cm > 1.02 cm
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Bot Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Top Face (ULS - Max) KN, cm, C
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SHEAR DESIGN

c

by = 1.00m fy = 20 Mpa  C20/25 Wy
h = 020m fyw = 500 Mpa  B500c Asw /5_; T
dy = 0.04m Ned>0 compression . Ved
1 P Ned T/;:- h
d = 016m Ned= 0.0 Kn \ 1,
Med v d1
Asl = 500 cm? Ved=  50.0 kN Med\ As| be
. Design shear resistance without shear reinforcement
>
VRd.c = lCRd.c 'k'(1 00-p| ‘fck)m +k1 ‘O'cpJ'bw -d _ VRd.c = (Vmin + k1 'acp)’ bw -d
® Cryc=0.18/y, = 012 Ye = 1.50
* o1+ 200 _ 212 <20 — k= 200 (din mm) Ys = 1.15
d
e op=A /b -d)= 0.00313 £0.02 — p; = 0.00313
| sl w
® k;=0.15
* ooy =NegylAs = 0.00 NImm* < 0.2:f,= 267 Nmm*
> o= 0.00 N/mm?
* o, _0035.k%2.f V2_ 0443 Nimm’
min ’ ck
Vede = 70.73 kN > 70.84 kN — Ved e = 70.84 kN
\Y] = 70.84 kN > v = 50.00 kN
Rd, c Ed
minimum shear reinforcement is required
. Maximum shear force (compression struts crushing)
=a b -z-v -f ~(cot49+cota)/(1+cot29)
Rd, max cw w 1 cd
® 6lCW
Oep=Ngg /Ac = 0.00  N/mm?
- 1.00 - F o= 3.33
b+ o /de): 0< ch <0.25 fcd
- 1.25 - 3.33 =025-f,y<o <050-f = 667
cp cd
-25.\1-0_1f )= 250 - 667 =050-f,y<o <1.00-f = 1333
cp cd cp cd
Oy = 1.00

e v =v-= 0.6-|:1 ck } 0.552 f.. (Mpa)

° a= 90.00 °
° 6= 21.80 ° 1
= 365.44 kN

Rd, max

° 6= 45.00 °
= 529.92 kN

Rd, max

IA

cotd <25 — 21.8° < 0 < 45°

. Design shear force (yielding shear reinforcement)

Vs = % -z fywd- (coté +cota)-sina

a= 90.00 °

21.8° < 0 =< 45° 1 < cotb = 25

for 6= 21.80 ° 2.50

e max = 365.44 kN > vEd = 50.00 kN
Rds 50.00 kN reinforcement design shear force
Aﬂ _ 3.19 cm?/m required shear reinforcement
s
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SAP2000 19.1.0 Shear Force 3-3 Diagram (ULS) KN, m, C
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SAP2000 19.1.0 Moment 2-2 Diagram (ULS) KN, m, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Top Face (ULS - Max) KN, cm, C
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SHEAR DESIGN

° a= 90.00 °
° 6= 21.80 ° 1
- 479.64 kN

Rd, max

° 6= 45.00 °
= 695.52 kN

Rd, max

IA

. Design shear force (yielding shear reinforcement)

cotd = 2.

c

by = 1.00m fy = 20 Mpa  C20/25 Wy
h = 025m fyw = 500 Mpa  B500c Asw /5_; T
dy = 0.04m Ned>0 compression . Ved
1 P Ned T/;:- h
d = 021m Ned= 0.0 Kn \
Med v d1
Asl = 500 cm? Ved=  50.0 kN Med\ As| be
. Design shear resistance without shear reinforcement
VRd.c = lCRd.c 'k'(1 00-p| ‘fck)m +k1 ‘O'cpJ'bw -d VRd.c = (Vmin + k1 'acp)’ bw -d
® Cryc=0.18/y, = 012 Ye = 1.50
* o1+ 200 _ 198 <20 —» k= 1098 (din mm) Ys = 1.15
d
* = A |/(b -d) = 0.00238 <0.02 — pj = 0.00238
) w
® k;=0.15
* ooy =NegylAs = 0.00 NImm* < 0.2:f,= 267 Nmm*
> o= 0.00 N/mm?
* ., _0035.k%2.f V2_  0435Nmm’
min ’ ck
Vg o = 83.77 kN > 91.30 kN — Ved e = 91.30 kN
\Y] = 91.30 kN > v = 50.00 kN
Rd, c Ed
minimum shear reinforcement is required
. Maximum shear force (compression struts crushing)
=a b -z-v -f ~(cot49+cota)/(1+cot29)
Rd, max cw w 1 cd
® 6lCW
Oep=Ngg /Ac = 0.00  N/mm?
- 1.00 - F o= 3.33
h+ o /de): 0< ch <0.25 fcd
- 1.25 - 3.33 =025-f,y<o <050-f = 667
cp cd
-25.\1-0_1f )= 250 - 667 =050-f,y<o <1.00-f = 1333
cp cd cp cd
Oy = 1.00

e v =v-= 0.6-|:1 ck } 0.552 f.. (Mpa)

5 - 21.8° < 0 < 45°

Vs = % -z fywd- (coté +cota)-sina
a= 90.00 °
21.8° < 0 =< 45° 1 < cotb = 25
for 6= 21.80 ° 2.50
= 479.64 kN > v = 50.00 kN
Rd, max Ed
Rds 50.00 kN reinforcement design shear force
Aﬂ _ 2.43 cm?/m required shear reinforcement
s
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SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Top Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Bot Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Top Face (ULS - Max) KN, cm, C
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SHEAR DESIGN

° a= 90.00 °
° 6= 21.80 ° 1
- 479.64 kN

Rd, max

° 6= 45.00 °
= 695.52 kN

Rd, max

IA

. Design shear force (yielding shear reinforcement)

cotd = 2.

c

by = 1.00m fy = 20 Mpa  C20/25 Wy
h = 025m fyw = 500 Mpa  B500c Asw /5_; T
dy = 0.04m Ned>0 compression . Ved
1 P Ned T/;:- h
d = 021m Ned= 0.0 Kn \
Med v d1
Asl = 500 cm? Ved=  50.0 kN Med\ As| be
. Design shear resistance without shear reinforcement
VRd.c = lCRd.c 'k'(1 00-p| ‘fck)m +k1 ‘O'cpJ'bw -d VRd.c = (Vmin + k1 'acp)’ bw -d
® Cryc=0.18/y, = 012 Ye = 1.50
* o1+ 200 _ 198 <20 —» k= 1098 (din mm) Ys = 1.15
d
* = A |/(b -d) = 0.00238 <0.02 — pj = 0.00238
) w
® k;=0.15
* ooy =NegylAs = 0.00 NImm* < 0.2:f,= 267 Nmm*
> o= 0.00 N/mm?
* ., _0035.k%2.f V2_  0435Nmm’
min ’ ck
Vg o = 83.77 kN > 91.30 kN — Ved e = 91.30 kN
\Y] = 91.30 kN > v = 50.00 kN
Rd, c Ed
minimum shear reinforcement is required
. Maximum shear force (compression struts crushing)
=a b -z-v -f ~(cot49+cota)/(1+cot29)
Rd, max cw w 1 cd
® 6lCW
Oep=Ngg /Ac = 0.00  N/mm?
- 1.00 - F o= 3.33
h+ o /de): 0< ch <0.25 fcd
- 1.25 - 3.33 =025-f,y<o <050-f = 667
cp cd
-25.\1-0_1f )= 250 - 667 =050-f,y<o <1.00-f = 1333
cp cd cp cd
Oy = 1.00

e v =v-= 0.6-|:1 ck } 0.552 f.. (Mpa)

5 - 21.8° < 0 < 45°

Vs = % -z fywd- (coté +cota)-sina
a= 90.00 °
21.8° < 0 =< 45° 1 < cotb = 25
for 6= 21.80 ° 2.50
= 479.64 kN > v = 50.00 kN
Rd, max Ed
Rds 50.00 kN reinforcement design shear force
Aﬂ _ 2.43 cm?/m required shear reinforcement
s
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SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Top Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Top Face (ULS - Max) KN, cm, C
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SHEAR DESIGN

° a= 90.00 °
° 6= 21.80 ° 1
- 479.64 kN

Rd, max

° 6= 45.00 °
= 695.52 kN

Rd, max

IA

. Design shear force (yielding shear reinforcement)

cotd = 2.

c

by = 1.00m fy = 20 Mpa  C20/25 Wy
h = 025m fyw = 500 Mpa  B500c Asw /5_; T
dy = 0.04m Ned>0 compression . Ved
1 P Ned T/;:- h
d = 021m Ned= 0.0 Kn \
Med v d1
Asl = 500 cm? Ved=  50.0 kN Med\ As| be
. Design shear resistance without shear reinforcement
VRd.c = lCRd.c 'k'(1 00-p| ‘fck)m +k1 ‘O'cpJ'bw -d VRd.c = (Vmin + k1 'acp)’ bw -d
® Cryc=0.18/y, = 012 Ye = 1.50
* o1+ 200 _ 198 <20 —» k= 1098 (din mm) Ys = 1.15
d
* = A |/(b -d) = 0.00238 <0.02 — pj = 0.00238
) w
® k;=0.15
* ooy =NegylAs = 0.00 NImm* < 0.2:f,= 267 Nmm*
> o= 0.00 N/mm?
* ., _0035.k%2.f V2_  0435Nmm’
min ’ ck
Vg o = 83.77 kN > 91.30 kN — Ved e = 91.30 kN
\Y] = 91.30 kN > v = 50.00 kN
Rd, c Ed
minimum shear reinforcement is required
. Maximum shear force (compression struts crushing)
=a b -z-v -f ~(cot49+cota)/(1+cot29)
Rd, max cw w 1 cd
® 6lCW
Oep=Ngg /Ac = 0.00  N/mm?
- 1.00 - F o= 3.33
h+ o /de): 0< ch <0.25 fcd
- 1.25 - 3.33 =025-f,y<o <050-f = 667
cp cd
-25.\1-0_1f )= 250 - 667 =050-f,y<o <1.00-f = 1333
cp cd cp cd
Oy = 1.00

e v =v-= 0.6-|:1 ck } 0.552 f.. (Mpa)

5 - 21.8° < 0 < 45°

Vs = % -z fywd- (coté +cota)-sina
a= 90.00 °
21.8° < 0 =< 45° 1 < cotb = 25
for 6= 21.80 ° 2.50
= 479.64 kN > v = 50.00 kN
Rd, max Ed
Rds 50.00 kN reinforcement design shear force
Aﬂ _ 2.43 cm?/m required shear reinforcement
s
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Bot Face (ULS - Max) KN, cm, C
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SHEAR DESIGN

° a= 90.00 °
° 6= 21.80 ° 1
- 479.64 kN

Rd, max

° 6= 45.00 °
= 695.52 kN

Rd, max

IA

. Design shear force (yielding shear reinforcement)

cotd = 2.

c

by = 1.00m fy = 20 Mpa  C20/25 Wy
h = 025m fyw = 500 Mpa  B500c Asw /5_; T
dy = 0.04m Ned>0 compression . Ved
1 P Ned T/;:- h
d = 021m Ned= 0.0 Kn \
Med v d1
Asl = 500 cm? Ved=  50.0 kN Med\ As| be
. Design shear resistance without shear reinforcement
VRd.c = lCRd.c 'k'(1 00-p| ‘fck)m +k1 ‘O'cpJ'bw -d VRd.c = (Vmin + k1 'acp)’ bw -d
® Cryc=0.18/y, = 012 Ye = 1.50
* o1+ 200 _ 198 <20 —» k= 1098 (din mm) Ys = 1.15
d
* = A |/(b -d) = 0.00238 <0.02 — pj = 0.00238
) w
® k;=0.15
* ooy =NegylAs = 0.00 NImm* < 0.2:f,= 267 Nmm*
> o= 0.00 N/mm?
* ., _0035.k%2.f V2_  0435Nmm’
min ’ ck
Vg o = 83.77 kN > 91.30 kN — Ved e = 91.30 kN
\Y] = 91.30 kN > v = 50.00 kN
Rd, c Ed
minimum shear reinforcement is required
. Maximum shear force (compression struts crushing)
=a b -z-v -f ~(cot49+cota)/(1+cot29)
Rd, max cw w 1 cd
® 6lCW
Oep=Ngg /Ac = 0.00  N/mm?
- 1.00 - F o= 3.33
h+ o /de): 0< ch <0.25 fcd
- 1.25 - 3.33 =025-f,y<o <050-f = 667
cp cd
-25.\1-0_1f )= 250 - 667 =050-f,y<o <1.00-f = 1333
cp cd cp cd
Oy = 1.00

e v =v-= 0.6-|:1 ck } 0.552 f.. (Mpa)

5 - 21.8° < 0 < 45°

Vs = % -z fywd- (coté +cota)-sina
a= 90.00 °
21.8° < 0 =< 45° 1 < cotb = 25
for 6= 21.80 ° 2.50
= 479.64 kN > v = 50.00 kN
Rd, max Ed
Rds 50.00 kN reinforcement design shear force
Aﬂ _ 2.43 cm?/m required shear reinforcement
s
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SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Top Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Resultant V23 Diagram (ULS - Max) KN, m, C
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SHEAR DESIGN

° a= 90.00 °
° 6= 21.80 ° 1
- 479.64 kN

Rd, max

° 6= 45.00 °
= 695.52 kN

Rd, max

IA

. Design shear force (yielding shear reinforcement)

cotd = 2.

c

by = 1.00m fy = 20 Mpa  C20/25 Wy
h = 025m fyw = 500 Mpa  B500c Asw /5_; T
dy = 0.04m Ned>0 compression . Ved
1 P Ned T/;:- h
d = 021m Ned= 0.0 Kn \
Med v d1
Asl = 500 cm? Ved=  50.0 kN Med\ As| be
. Design shear resistance without shear reinforcement
VRd.c = lCRd.c 'k'(1 00-p| ‘fck)m +k1 ‘O'cpJ'bw -d VRd.c = (Vmin + k1 'acp)’ bw -d
® Cryc=0.18/y, = 012 Ye = 1.50
* o1+ 200 _ 198 <20 —» k= 1098 (din mm) Ys = 1.15
d
* = A |/(b -d) = 0.00238 <0.02 — pj = 0.00238
) w
® k;=0.15
* ooy =NegylAs = 0.00 NImm* < 0.2:f,= 267 Nmm*
> o= 0.00 N/mm?
* ., _0035.k%2.f V2_  0435Nmm’
min ’ ck
Vg o = 83.77 kN > 91.30 kN — Ved e = 91.30 kN
\Y] = 91.30 kN > v = 50.00 kN
Rd, c Ed
minimum shear reinforcement is required
. Maximum shear force (compression struts crushing)
=a b -z-v -f ~(cot49+cota)/(1+cot29)
Rd, max cw w 1 cd
® 6lCW
Oep=Ngg /Ac = 0.00  N/mm?
- 1.00 - F o= 3.33
h+ o /de): 0< ch <0.25 fcd
- 1.25 - 3.33 =025-f,y<o <050-f = 667
cp cd
-25.\1-0_1f )= 250 - 667 =050-f,y<o <1.00-f = 1333
cp cd cp cd
Oy = 1.00

e v =v-= 0.6-|:1 ck } 0.552 f.. (Mpa)

5 - 21.8° < 0 < 45°

Vs = % -z fywd- (coté +cota)-sina
a= 90.00 °
21.8° < 0 =< 45° 1 < cotb = 25
for 6= 21.80 ° 2.50
= 479.64 kN > v = 50.00 kN
Rd, max Ed
Rds 50.00 kN reinforcement design shear force
Aﬂ _ 2.43 cm?/m required shear reinforcement
s
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SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Bot Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Top Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Bot Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Top Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Resultant V13 Diagram (ULS - Min) KN, m, C
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SAP2000 19.1.0 Resultant V23 Diagram (ULS - Max) KN, m, C
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SAP2000 19.1.0 Resultant V23 Diagram (ULS - Min) KN, m, C
108




SHEAR DESIGN

° a= 90.00 °
° 6= 21.80 ° 1
- 479.64 kN

Rd, max

° 6= 45.00 °
= 695.52 kN

Rd, max

IA

. Design shear force (yielding shear reinforcement)

cotd = 2.

c

by = 1.00m fy = 20 Mpa  C20/25 Wy
h = 025m fyw = 500 Mpa  B500c Asw /5_; T
dy = 0.04m Ned>0 compression . Ved
1 P Ned T/;:- h
d = 021m Ned= 0.0 Kn \
Med v d1
Asl = 500 cm? Ved=  50.0 kN Med\ As| be
. Design shear resistance without shear reinforcement
VRd.c = lCRd.c 'k'(1 00-p| ‘fck)m +k1 ‘O'cpJ'bw -d VRd.c = (Vmin + k1 'acp)’ bw -d
® Cryc=0.18/y, = 012 Ye = 1.50
* o1+ 200 _ 198 <20 —» k= 1098 (din mm) Ys = 1.15
d
* = A |/(b -d) = 0.00238 <0.02 — pj = 0.00238
) w
® k;=0.15
* ooy =NegylAs = 0.00 NImm* < 0.2:f,= 267 Nmm*
> o= 0.00 N/mm?
* ., _0035.k%2.f V2_  0435Nmm’
min ’ ck
Vg o = 83.77 kN > 91.30 kN — Ved e = 91.30 kN
\Y] = 91.30 kN > v = 50.00 kN
Rd, c Ed
minimum shear reinforcement is required
. Maximum shear force (compression struts crushing)
=a b -z-v -f ~(cot49+cota)/(1+cot29)
Rd, max cw w 1 cd
® 6lCW
Oep=Ngg /Ac = 0.00  N/mm?
- 1.00 - F o= 3.33
h+ o /de): 0< ch <0.25 fcd
- 1.25 - 3.33 =025-f,y<o <050-f = 667
cp cd
-25.\1-0_1f )= 250 - 667 =050-f,y<o <1.00-f = 1333
cp cd cp cd
Oy = 1.00

e v =v-= 0.6-|:1 ck } 0.552 f.. (Mpa)

5 - 21.8° < 0 < 45°

Vs = % -z fywd- (coté +cota)-sina
a= 90.00 °
21.8° < 0 =< 45° 1 < cotb = 25
for 6= 21.80 ° 2.50
= 479.64 kN > v = 50.00 kN
Rd, max Ed
Rds 50.00 kN reinforcement design shear force
Aﬂ _ 2.43 cm?/m required shear reinforcement
s
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SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Bot Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Bot Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Top Face (ULS - Max) KN, cm, C
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SHEAR DESIGN

° a= 90.00 °
° 6= 21.80 ° 1
= 822.25 kN

Rd, max

. 6= 45.00 °
= 1192.32 kN

Rd, max

IA

cotd = 2.

. Design shear force (yielding shear reinforcement)

V. =—SW.z.f . (cotd+cota)- sina
Rd,s s ywd
a= 90.00 °

21.8° < 6 =< 45°
for 6= 21.80 °
= 822.25 kN > v =

Rd, max Ed
- 5000 kN re
Rd, s
Asw _ 142 cm’m
S

c

by = 1.00m fy = 20 Mpa  C20/25 Wy
h = 040m fyw = 500 Mpa  B500c Asw /5_; T
dy = 0.04m Ned>0 compression . Ved
1 P Ned T/;:- h
d = 036m Ned= 0.0 Kn \ 1,
Med v d1
Asl = 750 cm? Ved=  50.0 kN Med\ As| be
. Design shear resistance without shear reinforcement
VRd.c = lCRd.c 'k'(1 00-p| ‘fck)m +k1 ‘O'cpJ'bw -d VRd.c = (Vmin + k1 'acp)’ bw -d
® Cryc=0.18/y, = 012 Ye = 1.50
* o1+ 200 _ 175 <20 - k= 175 (din mm) Ys = 1.15
d
* = Asll(bw -d) = 0.00208 <0.02 — pj = 0.00208
® k;=0.15
* ooy =NegylAs = 0.00 NImm* < 0.2:f,= 267 Nmm*
> o= 0.00 N/mm?
* ., _0035.k%2.f V2_ 0381 Nmm’
min ’ ck
Vg o = 121.33 kN > 129.93 kN — Ved e = 129.93 kN
\Y] = 129.93 kN > v = 50.00 kN
Rd, c Ed
minimum shear reinforcement is required
. Maximum shear force (compression struts crushing)
=a b -z-v -f ~(cot49+cota)/(1+cot29)
Rd, max cw w 1 cd
® 6lCW
Oep=Ngg /Ac = 0.00  N/mm?
- 1.00 - F o= 3.33
h+ o /de): 0< ch <0.25 fcd
- 1.25 - 3.33 =025-f,y<o <050-f = 667
cp cd
-2.5.(1—0 /f ): 2.50 - 667 =0.50-fy<o <1.00-f = 1333
cp cd cp cd
Oy = 1.00

e v =v-= 0.6-|:1 ck } 0.552 f.. (Mpa)

5 - 21.8° < 0 < 45°

1

In

cotd < 2.5
2.50
50.00 kN

inforcement design shear force

required shear reinforcement
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SAP2000 v19.1.0

August 2017
1. Model geometry
This section provides model geometry information, including items such as joint coordinates, joint restraints, and element connectivity.
Figure 1: Finite element model
Computers and Structures, Inc. Page 2 of 12
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August 2017
1. Material properties
This section provides material property information for materials used in the model.
Material Properties 02 - Basic Mechanical Properties
Material Properties 02 - Basic Mechanical Properties
Material UnitWeight UnitMass E1 G12 u12 A1
KN/m3 KN-s2/m4 KN/m2 KN/m2 1/C
C25/30 2.4993E+01 2.5485E+00 31000000. 12400000. 0.2 1.0000E-05
C25/30_light 0.0000E+00 0.0000E+00 31000000. 12400000. 0.2 1.0000E-05
Rebar 7.6973E+01 7.8490E+00  199947978.8 1.1700E-05
Material Properties 03b - Concrete Data
Material Properties 03b - Concrete Data
Material Fc eFc FinalSlope
KN/m2 KN/m2
C25/30 25000. 25000. -0.1
C25/30_light 25000. 25000. -0.1
Material Properties 03e - Rebar Data
Material Properties 03e - Rebar Data
Material Fy Fu FinalSlope
KN/m2 KN/m2
Rebar 500000. 500000. -0.1
Page 3 of 12

Computers and Structures, Inc.
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3. Section properties
This section provides section property information for objects used in the model.
3.1. Frames
Frame Section Properties 01 - General, Part 1 of 3
Frame Section Properties 01 - General, Part 1 of 3
SectionName Material Shape t3 t2 Area TorsConst 133 122 123 AS2 AS3
m m m2 m4 m4 m4 m4 m2 m2
BEAM-15X70 C25/30 Rectangular 0.7 0.15 0.105  0.000681 0.004288  0.000197 0. 0.0875 0.0875
K30X30 C25/30 Rectangular 0.3 0.3 0.09  0.001141 0.000675  0.000675 0. 0.075 0.075
Frame Section Properties 01 - General, Part 2 of 3
Frame Section Properties 01 - General, Part 2 of 3
SectionName S33 S22 233 222 R33 R22
m3 m3 m3 m3 m m
BEAM-15X70 0.01225  0.002625  0.018375  0.003938  0.202073  0.043301
K30X30 0.0045 0.0045 0.00675 0.00675  0.086603  0.086603
Frame Section Properties 01 - General, Part 3 of 3
Frame Section Properties 01 - General, Part 3 of 3
SectionName AMod A2Mod A3Mod JMod 12Mod I3Mod MMod WMod
BEAM-15X70 1. 1. 1. 0.1 1. 1. 1. 1.
K30X30 1. 1. 1. 0.1 1. 1. 1. 1.
Computers and Structures, Inc. Page 4 of 12
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Frame Section Properties 02 - Concrete Column, Part 1 of 2

Frame Section Properties 02 - Concrete Column, Part 1 of 2

SectionName RebarMatL RebarMatC ReinfConfig LatReinf Cover NumBars3D NumBars2D
ir ir

m
K30X30 Rebar Rebar Rectangular Ties 0.03 3 3

Frame Section Properties 02 - Concrete Column, Part 2 of 2

Frame Section Properties 02 - Concrete Column, Part 2 of 2
SectionName BarSizeL BarSizeC SpacingC NumCBars2 NumCBars3
m
K30X30 20d 8d 0.1 3 3

Frame Section Properties 03 - Concrete Beam, Part 1 of 2

Frame Section Properties 03 - Concrete Beam, Part 1 of 2

SectionName RebarMatL RebarMatC TopCover BotCover
m m
BEAM-15X70 Rebar Rebar 0.04 0.04

Frame Section Properties 03 - Concrete Beam, Part 2 of 2

Frame Section Properties 03 - Concrete Beam, Part 2 of 2
SectionName TopLeftArea TopRghtArea BotLeftArea  BotRghtArea
m2 m2 m2 m2

BEAM-15X70 0. 0. 0. 0.

Computers and Structures, Inc.

SAP2000 v19.1.0
August 2017

Page 5 of 12
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3.2. Areas
Area Section Properties, Part 1 of 2
Area Section Properties, Part 1 of 2
Section Material AreaType Type DrillDOF Thickness BendThick F11Mod F22Mod F12Mod M11Mod
m m
D20 C25/30 Shell Shell-Thin Yes 0.2 0.2 1 1 1. 1
D40-THEM C25/30_light Shell Shell-Thin Yes 0.4 0.4 1 1 1. 1
w25 C25/30 Shell Shell-Thin Yes 0.25 0.25 1 1 1. 1
W55 C25/30 Shell Shell-Thin Yes 0.55 0.55 1 1 1. 1
W30 C25/30 Shell Shell-Thin Yes 0.30 0.30 1 1 1. 1
Area Section Properties, Part 2 of 2
Area Section Properties, Part 2 of 2
Section M22Mod M12Mod V13Mod V23Mod MMod WMod
D20 1 1 1 1. 1 1
D40-THEM 1 1 1 1. 1 1
w25 1 1 1 1. 1 1
W55 1 1 1 1. 1 1
W30 1 1 1 1. 1 1
Computers and Structures, Inc. Page 6 of 12
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4. Load patterns

This section provides loading information as applied to the model.

4.1. Definitions

Load Pattern Definitions

Load Pattern Definitions

LoadPat DesignType  SelfWtMult AutoLoad

DEAD Dead 1.
ADD-DEAD Super Dead 0.
LIVE Live 0.

EX-STAT Quake 0. USER COEFF

EY-STAT Quake 0. USER COEFF
DEAD_YPOG Dead 0.
ADD-DEAD_YPOG Super Dead 0.

4.2. Auto seismic loading

Auto Seismic - User Coefficient

Auto Seismic - User Coefficient

LoadPat Dir PercentEcc MaxZ MinZ (o3
m m

EX-STAT X 0.05 5.25 0. 0.267

EY-STAT Y 0.05 5.25 0. 0.267

Computers and Structures, Inc.

SAP2000 v19.1.0
August 2017

Page 7 of 12
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5. Load cases
This section provides load case information.
5.1. Definitions
Load Case Definitions
Load Case Definitions
Case Type InitialCond ModalCase BaseCase MassSource  DesActOpt DesignAct
DEAD LinStatic Zero Prog Det
ADD-DEAD LinStatic Zero Prog Det
LIVE LinStatic Zero Prog Det
EX-STAT LinStatic Zero Prog Det
EY-STAT LinStatic Zero Prog Det
DEAD_YPOG LinStatic Zero Prog Det
ADD-DEAD_YPOG LinStatic Zero Prog Det
G+0.30Q LinStatic Zero Prog Det
1.35G+1.50Q NonStatic Zero Prog Det
E1 NonStatic Zero Prog Det
E2 NonStatic Zero Prog Det
E3 NonStatic Zero Prog Det
E4 NonStatic Zero Prog Det
E5 NonStatic Zero Prog Det
E6 NonStatic Zero Prog Det
E7 NonStatic Zero Prog Det
E8 NonStatic Zero Prog Det
G+Q NonStatic Zero Prog Det
Computers and Structures, Inc. Page 8 of 12
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5.2. Static case load assignments

Case - Static 1 - Load Assignments

Case - Static 1 - Load Assignments

Case LoadType LoadName LoadSF
DEAD Load pattern DEAD 1.
ADD-DEAD Load pattern ADD-DEAD 1.
LIVE Load pattern LIVE 1.
EX-STAT Load pattern EX-STAT 1.
EY-STAT Load pattern EY-STAT 1.
DEAD_YPOG Load pattern DEAD_YPOG 1.
ADD-DEAD_YPOG Load pattern ADD-DEAD_YPOG 1.
G+0.30Q Load pattern DEAD 1.
G+0.30Q Load pattern ADD-DEAD 1.
G+0.30Q Load pattern DEAD_YPOG 1.
G+0.30Q Load pattern ADD-DEAD_YPOG 1.
G+0.30Q Load pattern LIVE 0.3
1.35G+1.50Q Load pattern DEAD 1.35
1.35G+1.50Q Load pattern DEAD_YPOG 1.35
1.35G+1.50Q Load pattern ADD-DEAD 1.35
1.35G+1.50Q Load pattern ADD-DEAD_YPOG 1.35
1.35G+1.50Q Load pattern LIVE 1.5
E1 Load pattern DEAD 1.
E1 Load pattern DEAD_YPOG 1.
E1 Load pattern ADD-DEAD 1.
E1 Load pattern ADD-DEAD_YPOG 1.
E1 Load pattern LIVE 0.3
E1 Load pattern EX-STAT 1.
E1 Load pattern EY-STAT 0.3
E2 Load pattern DEAD 1.
E2 Load pattern DEAD_YPOG 1.
E2 Load pattern ADD-DEAD 1.
E2 Load pattern ADD-DEAD_YPOG 1.
E2 Load pattern LIVE 0.3
E2 Load pattern EX-STAT 1.
E2 Load pattern EY-STAT -0.3
E3 Load pattern DEAD 1.
E3 Load pattern DEAD_YPOG 1.

Computers and Structures, Inc.

SAP2000 v19.1.0

August 2017

Page 9 of 12
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Case - Static 1 - Load Assignments

Case LoadType LoadName LoadSF
E3 Load pattern ADD-DEAD 1.
E3 Load pattern ADD-DEAD_YPOG 1.
E3 Load pattern LIVE 0.3
E3 Load pattern EX-STAT -1.
E3 Load pattern EY-STAT 0.3
E4 Load pattern DEAD 1.
E4 Load pattern DEAD_YPOG 1.
E4 Load pattern ADD-DEAD 1.
E4 Load pattern =~ ADD-DEAD_YPOG 1.
E4 Load pattern LIVE 0.3
E4 Load pattern EX-STAT -1.
E4 Load pattern EY-STAT -0.3
E5 Load pattern DEAD 1.
E5 Load pattern DEAD_YPOG 1.
E5 Load pattern ADD-DEAD 1.
E5 Load pattern ADD-DEAD_YPOG 1.
E5 Load pattern LIVE 0.3
E5 Load pattern EX-STAT 0.3
E5 Load pattern EY-STAT 1.
E6 Load pattern DEAD 1.
E6 Load pattern DEAD_YPOG 1.
E6 Load pattern ADD-DEAD 1.
E6 Load pattern ADD-DEAD_YPOG 1.
E6 Load pattern LIVE 0.3
E6 Load pattern EX-STAT -0.3
E6 Load pattern EY-STAT 1.
E7 Load pattern DEAD 1.
E7 Load pattern DEAD_YPOG 1.
E7 Load pattern ADD-DEAD 1.
E7 Load pattern ADD-DEAD_YPOG 1.
E7 Load pattern LIVE 0.3
E7 Load pattern EX-STAT 0.3
E7 Load pattern EY-STAT -1.
E8 Load pattern DEAD 1.
E8 Load pattern DEAD_YPOG 1.
E8 Load pattern ADD-DEAD 1.
E8 Load pattern ~ ADD-DEAD_YPOG 1.
E8 Load pattern LIVE 0.3

Computers and Structures, Inc.

SAP2000 v19.1.0

August 2017
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Case - Static 1 - Load Assignments
Case LoadType LoadName LoadSF
E8 Load pattern EX-STAT -0.3
E8 Load pattern EY-STAT -1.
G+Q Load pattern DEAD 1.
G+Q Load pattern DEAD_YPOG 1.
G+Q Load pattern ADD-DEAD 1.
G+Q Load pattern ADD-DEAD_YPOG 1.
G+Q Load pattern EY-STAT 1.
6. Load combinations
This section provides load combination information.
Combination Definitions
Combination Definitions
ComboName ComboType CaseName ScaleFactor
STATIC Linear Add 1.35G+1.50Q 1.
SEISMIC Envelope E1 1.
SEISMIC E2 1.
SEISMIC E3 1.
SEISMIC E4 1.
SEISMIC E5 1.
SEISMIC E6 1.
SEISMIC E7 1.
SEISMIC E8 1.
ULS Envelope 1.35G+1.50Q 1.
uLs E1 1.
ULS E2 1.
uLs E3 1.
uLs E4 1.
ULS E5 1.
uLs E6 1.
uLs E7 1.
uLs E8 1.
Computers and Structures, Inc. Page 11 of 12
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7. Design preferences

SAP2000 v19.1.0
August 2017

This section provides the design preferences for each type of design, which typically include material reduction factors, framing type, stress ratio limit,

deflection limits, and other code specific items.

7.1. Concrete design

Preferences - Concrete Design - Eurocode 2-2004, Part 1 of 2

Preferences - Concrete Design - Eurocode 2-2004, Part 1 of 2

MinEccen PatLLF UFLimit Country CombosEq RelClass SOM

No 0.75 1. CEN Default Eq. 6.10 Class 2 None

Preferences - Concrete Design - Eurocode 2-2004, Part 2 of 2

Preferences - Concrete Design - Eurocode 2-2004, Part 2 of 2
Thetal Gamma$S GammaC AlphaCC AlphaCT AlphaLCC AlphalLCT

0.005 1.15 1.5 1. 1. 0.85 0.85

Computers and Structures, Inc.

Page 12 of 12
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SAP2000 19.1.0 3-D View KN, m, C
144




3D-KYLIK.dxf 22-Aug-17

SAP2000 19.1.0 3-D View KN, m, C
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SAP2000 19.1.0 Area Uniform (ADD-DEAD) (Local - Gravity) KN, m, C
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SAP2000 19.1.0 Area Uniform (LIVE) (Local - Gravity) KN, m, C
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SAP2000 19.1.0 Deformed Shape (DEAD) - Contours for Uz KN, cm, C
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SAP2000 19.1.0 Deformed Shape (ADD-DEAD) - Contours for Uz KN, cm, C
152




3D-KYLIK_DEFORM.sdb 22-Aug-17

(N2 0 o8 176 e 132 1t0 88 66 44 NN

SAP2000 19.1.0 Deformed Shape (LIVE) - Contours for Uz KN, cm, C
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a=agx(1+9¢)
otTou : ap: TO BéAOG yIa xpovot=0
at:  TO BEAOG yIa xpovo t =t

@: 0 OCUVTEAEOTNG PTTUCUOU

Eupeon Tou © (2.5.4 - EKQX2000)

gl

Py L Py
L= 1000 mm
b= 200 mm
A.=Lxb = 200000 mm?
u=2xL = 2000 mMm
2A./u= 200 mm

ATI6 TOV Trivaka 2.3
yia tp= 28 NUEPES Kal yia ENPEC  OTUOOQPAIPIKEG OUVOAKEG TTPOKUTTTE! :

o= 244
a= 130 mm amd poéviya
apa a;= 448 mm

aTtro 1 KIvNTa 0.30 mm
478 mm

H péyiotn Tiun Tou BEAOUG KAPWNG OPICOVTIWY DOUIKWY OTOIXEIWY OIKOOOMIKWY £PYWV
OTO OKUPOOEUa aTTd ToV Trivaka 16.1 givail:

1= 500 cm

1/250 = 2.00 cm > 0.48 cm
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SAP2000 19.1.0 Deformed Shape (EX-STAT) - Contours for Ux KN, cm, C
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SAP2000 19.1.0

Deformed Shape (EY-STAT) - Contours for Uy KN, cm, C
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[GOREN7 is 154 192 231 269 308 346 385 423  4clNGONNNN

SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Bot Face (ULS - Max) KN, cm, C
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[GOREN7 is 154 192 231 269 308 346 385 423  4clNGONNNN

SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Bot Face (ULS - Max) KN, cm, C
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[GOREN7 is 154 192 231 269 308 346 385 423  4clNGONNNN

SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Top Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Top Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Resultant V13 Diagram (ULS - Max) KN, m, C
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SAP2000 19.1.0 Resultant V23 Diagram (ULS - Max) KN, m, C
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SHEAR DESIGN

c

by = 1.00m fy = 20 Mpa  C20/25 Wy
h = 020m fyw = 500 Mpa  B500c Asw /s T
dy = 0.04m Ned>0 compression . Ved
1 P Ned T/;:- h
d = 016m Ned= 0.0 Kn \ 1,
Med v d1
Asl = 750 cm? Ved=  50.0 kN Med\ As| be
. Design shear resistance without shear reinforcement
>
VRd.c = lCRd.c 'k'(1 00-p| ‘fck)m +k1 ‘O'cpJ'bw -d _ VRd.c = (Vmin + k1 'acp)’ bw -d
® Cryc=0.18/y, = 012 Ye = 1.50
* o1+ 200 _ 212 <20 — k= 200 (din mm) Ys = 1.15
d
* = A |/(b -d) = 0.00469 <0.02 — pj = 0.00469
) w
* k=015
* ooy =NegylAs = 0.00 NImm* < 0.2:f,= 267 Nmm*
> o= 0.00 N/mm?
* o, _0035.k%2.f V2_ 0443 Nimm’
min ’ ck
Vg o = 80.97 kN > 70.84 kN — Ved e = 80.97 kN
\Y] = 80.97 kN > v = 50.00 kN
Rd, c Ed
minimum shear reinforcement is required
. Maximum shear force (compression struts crushing)
=a b -z-v -f ~(cot49+cota)/(1+cot29)
Rd, max cw w 1 cd
® 6lCW
Oep=Ngg /Ac = 0.00  N/mm?
- 1.00 - F o= 3.33
h+ o /de): 0< ch <0.25 fcd
- 1.25 - 3.33 =025-f,y<o <050-f = 667
cp cd
-25.\1-0_1f )= 250 - 667 =050-f,y<o <1.00-f = 1333
cp cd cp cd
Oy = 1.00

e v =v-= 0.6-|:1 ck } 0.552 f.. (Mpa)

° a= 90.00 °
° 6= 21.80 ° 1
= 365.44 kN

Rd, max

° 6= 45.00 °
= 529.92 kN

Rd, max

IA

cotd <25 — 21.8° < 0 < 45°

. Design shear force (yielding shear reinforcement)

Vs = % -z fywd- (coté +cota)-sina

a= 90.00 °

21.8° < 0 =< 45° 1 < cotb = 25

for 6= 21.80 ° 2.50

e max = 365.44 kN > vEd = 50.00 kN
Rds 50.00 kN reinforcement design shear force
Aﬂ _ 3.19 cm?/m required shear reinforcement
s
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SAP2000 19.1.0 Shear Force 2-2 Diagram (ULS) KN, m, C
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3D-KYLIK.sdb

KN, m, C

Shear Force 3-3 Diagram (ULS)

SAP2000 19.1.0
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3D-KYLIK.sdb

KN, m, C

171

Moment 2-2 Diagram (ULS)

SAP2000 19.1.0
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SAP2000 19.1.0

Longitudinal Reinforcing Area (Eurocode 2-2004)

KN, cm, C
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SAP2000 19.1.0 Shear Reinforcing Area Per Unit Length (Eurocode 2-2004) KN, cm, C
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SAP2000 19.1.0 Axial Force Diagram (ULS) KN, m, C
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SAP2000 19.1.0 Shear Force 2-2 Diagram (ULS) KN, m, C
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SAP2000 19.1.0 Shear Force 3-3 Diagram (ULS) KN, m, C
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3D-KYLIK.sdb

KN, m, C
179

Moment 2-2 Diagram (ULS)

SAP2000 19.1.0
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KN, m, C
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Moment 3-3 Diagram (ULS)

SAP2000 19.1.0
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SAP2000 19.1.0 Longitudinal Reinforcing Area (Eurocode 2-2004) KN, cm, C
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SAP2000 19.1.0 Shear Reinforcing Area Per Unit Length (Eurocode 2-2004) KN, cm, C
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[GOREN7 is 154 192 231 269 308 346 385 423  4clNGONNNN

SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Bot Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Top Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Bot Face (ULS - Max) KN, cm, C

186



3D-KYLIK.sdb 22-Aug-17

[GOREN7 is 154 192 231 269 308 346 385 423  4clNGONNNN

SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Top Face (ULS - Max) KN, cm, C
187




3D-KYLIK.sdb 22-Aug-17
L 100 85 60 5 -38 23 8 8 23 38 54 eo a5
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SHEAR DESIGN

° a= 90.00 °
° 6= 21.80 ° 1
- 479.64 kN

Rd, max

° 6= 45.00 °
= 695.52 kN

Rd, max

IA

. Design shear force (yielding shear reinforcement)

cotd = 2.

c

by = 1.00m fy = 20 Mpa  C20/25 Wy
h = 025m fyw = 500 Mpa  B500c Asw /5_; T
dy = 0.04m Ned>0 compression . Ved
1 P Ned T/;:- h
d = 021m Ned= 0.0 Kn \
Med v d1
Asl = 750 cm? Ved=  50.0 kN Med\ As| be
. Design shear resistance without shear reinforcement
VRd.c = lCRd.c 'k'(1 00-p| ‘fck)m +k1 ‘O'cpJ'bw -d VRd.c = (Vmin + k1 'acp)’ bw -d
® Cryc=0.18/y, = 012 Ye = 1.50
* o1+ 200 _ 198 <20 —» k= 1098 (din mm) Ys = 1.15
d
* = A |/(b -d) = 0.00357 <0.02 — pj = 0.00357
) w
® k;=0.15
* ooy =NegylAs = 0.00 NImm* < 0.2:f,= 267 Nmm*
> o= 0.00 N/mm?
* ., _0035.k%2.f V2_  0435Nmm’
min ’ ck
Vg o = 95.89 kN > 91.30 kN — Ved e = 95.89 kN
\Y] = 95.89 kN > v = 50.00 kN
Rd, c Ed
minimum shear reinforcement is required
. Maximum shear force (compression struts crushing)
=a b -z-v -f ~(cot49+cota)/(1+cot29)
Rd, max cw w 1 cd
® 6lCW
Oep=Ngg /Ac = 0.00  N/mm?
- 1.00 - F o= 3.33
h+ o /de): 0< ch <0.25 fcd
- 1.25 - 3.33 =025-f,y<o <050-f = 667
cp cd
-25.\1-0_1f )= 250 - 667 =050-f,y<o <1.00-f = 1333
cp cd cp cd
Oy = 1.00

e v =v-= 0.6-|:1 ck } 0.552 f.. (Mpa)

5 - 21.8° < 0 < 45°

Vs = % -z fywd- (coté +cota)-sina
a= 90.00 °
21.8° < 0 =< 45° 1 < cotb = 25
for 6= 21.80 ° 2.50
= 479.64 kN > v = 50.00 kN
Rd, max Ed
Rds 50.00 kN reinforcement design shear force
Aﬂ _ 2.43 cm?/m required shear reinforcement
s
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SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Bot Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Top Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Bot Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Top Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Resultant V13 Diagram (ULS - Max) KN, m, C
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SAP2000 19.1.0 Resultant V13 Diagram (ULS - Min) KN, m, C
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SAP2000 19.1.0 Resultant V23 Diagram (ULS - Max) KN, m, C
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SHEAR DESIGN

° a= 90.00 °
° 6= 21.80 ° 1
- 479.64 kN

Rd, max

° 6= 45.00 °
= 695.52 kN

Rd, max

IA

. Design shear force (yielding shear reinforcement)

cotd = 2.

c

by = 1.00m fy = 20 Mpa  C20/25 Wy
h = 025m fyw = 500 Mpa  B500c Asw /5_; T
dy = 0.04m Ned>0 compression . Ved
1 P Ned T/;:- h
d = 021m Ned= 0.0 Kn \
Med v d1
Asl = 750 cm? Ved=  50.0 kN Med\ As| be
. Design shear resistance without shear reinforcement
VRd.c = lCRd.c 'k'(1 00-p| ‘fck)m +k1 ‘O'cpJ'bw -d VRd.c = (Vmin + k1 'acp)’ bw -d
® Cryc=0.18/y, = 012 Ye = 1.50
* o1+ 200 _ 198 <20 —» k= 1098 (din mm) Ys = 1.15
d
* = A |/(b -d) = 0.00357 <0.02 — pj = 0.00357
) w
® k;=0.15
* ooy =NegylAs = 0.00 NImm* < 0.2:f,= 267 Nmm*
> o= 0.00 N/mm?
* ., _0035.k%2.f V2_  0435Nmm’
min ’ ck
Vg o = 95.89 kN > 91.30 kN — Ved e = 95.89 kN
\Y] = 95.89 kN > v = 50.00 kN
Rd, c Ed
minimum shear reinforcement is required
. Maximum shear force (compression struts crushing)
=a b -z-v -f ~(cot49+cota)/(1+cot29)
Rd, max cw w 1 cd
® 6lCW
Oep=Ngg /Ac = 0.00  N/mm?
- 1.00 - F o= 3.33
h+ o /de): 0< ch <0.25 fcd
- 1.25 - 3.33 =025-f,y<o <050-f = 667
cp cd
-25.\1-0_1f )= 250 - 667 =050-f,y<o <1.00-f = 1333
cp cd cp cd
Oy = 1.00

e v =v-= 0.6-|:1 ck } 0.552 f.. (Mpa)

5 - 21.8° < 0 < 45°

Vs = % -z fywd- (coté +cota)-sina
a= 90.00 °
21.8° < 0 =< 45° 1 < cotb = 25
for 6= 21.80 ° 2.50
= 479.64 kN > v = 50.00 kN
Rd, max Ed
Rds 50.00 kN reinforcement design shear force
Aﬂ _ 2.43 cm?/m required shear reinforcement
s
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SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Bot Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Top Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Bot Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Top Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Resultant V13 Diagram (ULS - Max) KN, m, C
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SAP2000 19.1.0 Resultant V13 Diagram (ULS - Min) KN, m, C
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SHEAR DESIGN

° a= 90.00 °
° 6= 21.80 ° 1
- 479.64 kN

Rd, max

° 6= 45.00 °
= 695.52 kN

Rd, max

IA

. Design shear force (yielding shear reinforcement)

cotd = 2.

c

by = 1.00m fy = 20 Mpa  C20/25 Wy
h = 025m fyw = 500 Mpa  B500c Asw /5_; T
dy = 0.04m Ned>0 compression . Ved
1 P Ned T/;:- h
d = 021m Ned= 0.0 Kn \
Med v d1
Asl = 750 cm? Ved=  50.0 kN Med\ As| be
. Design shear resistance without shear reinforcement
VRd.c = lCRd.c 'k'(1 00-p| ‘fck)m +k1 ‘O'cpJ'bw -d VRd.c = (Vmin + k1 'acp)’ bw -d
® Cryc=0.18/y, = 012 Ye = 1.50
* o1+ 200 _ 198 <20 —» k= 1098 (din mm) Ys = 1.15
d
* = A |/(b -d) = 0.00357 <0.02 — pj = 0.00357
) w
® k;=0.15
* ooy =NegylAs = 0.00 NImm* < 0.2:f,= 267 Nmm*
> o= 0.00 N/mm?
* ., _0035.k%2.f V2_  0435Nmm’
min ’ ck
Vg o = 95.89 kN > 91.30 kN — Ved e = 95.89 kN
\Y] = 95.89 kN > v = 50.00 kN
Rd, c Ed
minimum shear reinforcement is required
. Maximum shear force (compression struts crushing)
=a b -z-v -f ~(cot49+cota)/(1+cot29)
Rd, max cw w 1 cd
® 6lCW
Oep=Ngg /Ac = 0.00  N/mm?
- 1.00 - F o= 3.33
h+ o /de): 0< ch <0.25 fcd
- 1.25 - 3.33 =025-f,y<o <050-f = 667
cp cd
-25.\1-0_1f )= 250 - 667 =050-f,y<o <1.00-f = 1333
cp cd cp cd
Oy = 1.00

e v =v-= 0.6-|:1 ck } 0.552 f.. (Mpa)

5 - 21.8° < 0 < 45°

Vs = % -z fywd- (coté +cota)-sina
a= 90.00 °
21.8° < 0 =< 45° 1 < cotb = 25
for 6= 21.80 ° 2.50
= 479.64 kN > v = 50.00 kN
Rd, max Ed
Rds 50.00 kN reinforcement design shear force
Aﬂ _ 2.43 cm?/m required shear reinforcement
s
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SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Bot Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Top Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Bot Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Top Face (ULS - Max) KN, cm, C
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° a= 90.00 °
° 6= 21.80 °

Rd, max

° 6= 45.00 °

Rd, max

593.85

861.12

SHEAR DESIGN

c

by = 1.00m fiae 20 Mpa  C20/25 Wy
h = 030m gy 500 Mpa  B500c Asw / 5 T
dy = 0.04m Ned>0 compression . Ved
1 P Ned T/;:- h
d = 026m Ned= 0.0 Kn \ 1,
Med v d1
Asl = 750 cm? Ved=  250.0 kN Med\ As| be
. Design shear resistance without shear reinforcement
>
VRd.c = lCRd.c 'k'(1 00-p| ‘fck)m +k1 ‘O'cpJ'bw -d _ VRd.c = (Vmin + k1 'acp)’ bw -d
® Cgryc =0.18/7, 0.12 Ye = 1.50
* o1+ 200 _ 188 <20 —» k= 1.88 (din mm) Ys = 1.15
d
* = Asll(bw -d) = 0.00288 <0.02 — pj = 0.00288
* k=015
* ooy =NegylAs = 0.00 NImm* < 0.2:f,= 267 Nmm*
> o= 0.00 N/mm?
* ., _0035.k%2.f V2_  0.403 Nmm’
min ’ k
Vede = 105.04 > 104.66 kN — Ved e = 105.04 kN
= 105.04 kN > v = 250.00 kN
Rd, c Ed
shear reinforcement is required
. Maximum shear force (compression struts crushing)
=a b -z-v -f ~(cot49+cota)/(1+cot29)
Rd, max cw w 1 cd
® 6lCW
Oep=Ngg /A; = 0.00  N/mm?
- 1.00 - F o= 3.33
b+ o /de) 0< ch <0.25 fcd
- 1.25 - 3.33 =025-f,y<o <050-f = 667
c cp cd
-2.5.(1—0 /f ): 2.50 - 667 =0.50-fy<o <1.00-f = 1333
cp cd cp cd
Oy = 1.00
. z=09-d= 0.234 m
f
e v, =v=06 17% = 0.552 fa (Mpa)

1
kN

IA

cotd <25 — 21.8° < 0 < 45°

kN

. Design shear force (yielding shear reinforcement)

=——-z-f -(cot¢9+cota)-sina
ywd

v swW
Rd,s s
a= 90.00 °

21.8° < 6 =< 45°
for 6= 21.80 °

593.85

250.00

9.83

1 < cotb < 25
2.50
kN > v = 250.00 kN
Ed
kN reinforcement design shear force
cm?/m required shear reinforcement
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SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Bot Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Top Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Bot Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Top Face (ULS - Max) KN, cm, C
227




3D-KYLIK.sdb 22-Aug-17
[ }HHHHH\}}H \ L
| e
] o "4 -
juas }\ H ﬁ\
| T
C iy
[ oo 560 54 3 23 8 8 B % 54 eo a5
SAP2000 19.1.0 Resultant V13 Diagram (ULS - Max) KN, m, C
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SAP2000 19.1.0 Resultant V13 Diagram (ULS - Min) KN, m, C
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SAP2000 19.1.0 Resultant V23 Diagram (ULS - Max) KN, m, C
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SAP2000 19.1.0 Resultant V23 Diagram (ULS - Min) KN, m, C
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SHEAR DESIGN

° a= 90.00 °
° 6= 21.80 ° 1
- 479.64 kN

Rd, max

° 6= 45.00 °
= 695.52 kN

Rd, max

IA

. Design shear force (yielding shear reinforcement)

cotd = 2.

c

by = 1.00m fy = 20 Mpa  C20/25 Wy
h = 025m fyw = 500 Mpa  B500c Asw /5_; T
dy = 0.04m Ned>0 compression . Ved
1 P Ned T/;:- h
d = 021m Ned= 0.0 Kn \
Med v d1
Asl = 750 cm? Ved= 750 kN Med\ As| be
. Design shear resistance without shear reinforcement
VRd.c = lCRd.c 'k'(1 00-p| ‘fck)m +k1 ‘O'cpJ'bw -d VRd.c = (Vmin + k1 'acp)’ bw -d
® Cryc=0.18/y, = 012 Ye = 1.50
* o1+ 200 _ 198 <20 —» k= 1098 (din mm) Ys = 1.15
d
* = A |/(b -d) = 0.00357 <0.02 — pj = 0.00357
) w
® k;=0.15
* ooy =NegylAs = 0.00 NImm* < 0.2:f,= 267 Nmm*
> o= 0.00 N/mm?
* ., _0035.k%2.f V2_  0435Nmm’
min ’ ck
Vg o = 95.89 kN > 91.30 kN — Ved e = 95.89 kN
\Y] = 95.89 kN > v = 75.00 kN
Rd, c Ed
minimum shear reinforcement is required
. Maximum shear force (compression struts crushing)
=a b -z-v -f ~(cot49+cota)/(1+cot29)
Rd, max cw w 1 cd
® 6lCW
Oep=Ngg /Ac = 0.00  N/mm?
- 1.00 - F o= 3.33
h+ o /de): 0< ch <0.25 fcd
- 1.25 - 3.33 =025-f,y<o <050-f = 667
cp cd
-2.5.(1—0 /f ): 2.50 - 667 =0.50-fy<o <1.00-f = 1333
cp cd cp cd
Oy = 1.00

e v =v-= 0.6-|:1 ck } 0.552 f.. (Mpa)

5 - 21.8° < 0 < 45°

Vs = % -z fywd- (coté +cota)-sina
a= 90.00 °
21.8° < 0 =< 45° 1 < cotb = 25
for 6= 21.80 ° 2.50
= 479.64 kN > v = 75.00 kN
Rd, max Ed
Rds 75.00 kN reinforcement design shear force
Aﬂ _ 3.65 cm?/m required shear reinforcement
s
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SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Top Face (ULS - Max) KN, cm, C
235




3D-KYLIK.sdb 22-Aug-17

]ﬂ | I T11

[GOREN7 is 154 192 231 269 308 346 385 423  4clNGONNNN

SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Bot Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Top Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Resultant V13 Diagram (ULS - Max) KN, m, C
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SAP2000 19.1.0 Resultant V13 Diagram (ULS - Min) KN, m, C
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SAP2000 19.1.0 Resultant V23 Diagram (ULS - Max) KN, m, C
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SAP2000 19.1.0 Resultant V23 Diagram (ULS - Min) KN, m, C
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SHEAR DESIGN

° a= 90.00 °
° 6= 21.80 ° 1
- 479.64 kN

Rd, max

° 6= 45.00 °
= 695.52 kN

Rd, max

IA

. Design shear force (yielding shear reinforcement)

cotd = 2.

c

by = 1.00m fy = 20 Mpa  C20/25 Wy
h = 025m fyw = 500 Mpa  B500c Asw /5_; T
dy = 0.04m Ned>0 compression . Ved
1 P Ned T/;:- h
d = 021m Ned= 0.0 Kn \
Med v d1
Asl = 750 cm? Ved= 750 kN Med\ As| be
. Design shear resistance without shear reinforcement
VRd.c = lCRd.c 'k'(1 00-p| ‘fck)m +k1 ‘O'cpJ'bw -d VRd.c = (Vmin + k1 'acp)’ bw -d
® Cryc=0.18/y, = 012 Ye = 1.50
* o1+ 200 _ 198 <20 —» k= 1098 (din mm) Ys = 1.15
d
* = A |/(b -d) = 0.00357 <0.02 — pj = 0.00357
) w
® k;=0.15
* ooy =NegylAs = 0.00 NImm* < 0.2:f,= 267 Nmm*
> o= 0.00 N/mm?
* ., _0035.k%2.f V2_  0435Nmm’
min ’ ck
Vg o = 95.89 kN > 91.30 kN — Ved e = 95.89 kN
\Y] = 95.89 kN > v = 75.00 kN
Rd, c Ed
minimum shear reinforcement is required
. Maximum shear force (compression struts crushing)
=a b -z-v -f ~(cot49+cota)/(1+cot29)
Rd, max cw w 1 cd
® 6lCW
Oep=Ngg /Ac = 0.00  N/mm?
- 1.00 - F o= 3.33
h+ o /de): 0< ch <0.25 fcd
- 1.25 - 3.33 =025-f,y<o <050-f = 667
cp cd
-2.5.(1—0 /f ): 2.50 - 667 =0.50-fy<o <1.00-f = 1333
cp cd cp cd
Oy = 1.00

e v =v-= 0.6-|:1 ck } 0.552 f.. (Mpa)

5 - 21.8° < 0 < 45°

Vs = % -z fywd- (coté +cota)-sina
a= 90.00 °
21.8° < 0 =< 45° 1 < cotb = 25
for 6= 21.80 ° 2.50
= 479.64 kN > v = 75.00 kN
Rd, max Ed
Rds 75.00 kN reinforcement design shear force
Aﬂ _ 3.65 cm?/m required shear reinforcement
s
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[GORCENNN s 73 231 288 346 404 462 519 577 65 ool

SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Bot Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Bot Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt1 Diagram - Top Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Reinforcement Intensity ASt2 Diagram - Top Face (ULS - Max) KN, cm, C
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SAP2000 19.1.0 Resultant V13 Diagram (ULS - Max) KN, m, C
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SAP2000 19.1.0 Resultant V13 Diagram (ULS - Min) KN, m, C
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SAP2000 19.1.0 Resultant V23 Diagram (ULS - Max) KN, m, C
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SAP2000 19.1.0 Resultant V23 Diagram (ULS - Min) KN, m, C
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SHEAR DESIGN

° a= 90.00 °
° 6= 21.80 ° 1
= 822.25 kN

Rd, max

. 6= 45.00 °
= 1192.32 kN

Rd, max

IA

cotd = 2.

. Design shear force (yielding shear reinforcement)

V. =—SW.z.f . (cotd+cota)- sina
Rd,s s ywd
a= 90.00 °

21.8° < 6 =< 45°
for 6= 21.80 °
= 822.25 kN > v =

Rd, max Ed
- 10000 kN re
Rd, s
Asw _ 284 cm’m
S

c

by = 1.00m fy = 20 Mpa  C20/25 Wy
h = 040m fyw = 500 Mpa  B500c Asw /5_; T
dy = 0.04m Ned>0 compression . Ved
1 P Ned T/;:- h
d = 036m Ned= 0.0 Kn \ 1,
Med v d1
Asl = 750 cm? Ved=  100.0 kN Med\ As| be
. Design shear resistance without shear reinforcement
VRd.c = lCRd.c 'k'(1 00-p| ‘fck)m +k1 ‘O'cpJ'bw -d VRd.c = (Vmin + k1 'acp)’ bw -d
® Cryc=0.18/y, = 012 Ye = 1.50
* o1+ 200 _ 175 <20 - k= 175 (din mm) Ys = 1.15
d
* p= Asll(bw .d) = 0.00208 £0.02 — pj = 0.00208
® k;=0.15
* ooy =NegylAs = 0.00 NImm* < 0.2:f,= 267 Nmm*
> o= 0.00 N/mm?
* ., _0035.k%2.f V2_ 0381 Nmm’
min ’ ck
Vg o = 121.33 kN > 129.93 kN — Ved e = 129.93 kN
\Y] = 129.93 kN > v = 100.00 kN
Rd, c Ed
minimum shear reinforcement is required
. Maximum shear force (compression struts crushing)
=a b -z-v -f ~(cot49+cota)/(1+cot29)
Rd, max cw w 1 cd
® 6lCW
Oep=Ngg /A; = 0.00  N/mm?
- 1.00 - F o= 3.33
b+ o /de): 0< ch <0.25 fcd
- 1.25 - 3.33 =025-f,y<o <050-f = 667
cp cd
-2.5.(1—0 /f ): 2.50 - 667 =0.50-fy<o <1.00-f = 1333
cp cd cp cd
Oy = 1.00

e v =v-= 0.6-|:1 ck } 0.552 f.. (Mpa)

5 - 21.8° < 0 < 45°

1

In

cotd < 2.5
2.50
100.00 kN

inforcement design shear force

required shear reinforcement
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