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AeképBpiog 2010
Aoknon 5

H kaAuwn Biounxavikou Xwpou Yiveral anod PeTAMIKR KATAoKeurn We KUploug @opeic dioTuha nAdioiq,
TonoBeTnuéva ava 6,00m. Kabeta oTo eninedo Twv nAdioiov kal eni Twv (UywudTwy, diaTacoovTal
AUQPIEPEIOTEC Teyideg diaToung IPE140, oe anooTdoelg YeTa&l Toug ioeg e 1,65m.

ZnTeiTal 0 EAAOTIKOG £AEYXOC ENAPKEIAC TNG OIATOUNG TG Teyidac O£ oplakr KATAoTACN acToXiag Kal ot
oplakn kataoraon AsIToupylkoTnTac. EEeTdlovrar duo napalayec nAaioiov, pe opilovTio {Uywua
(oTéyaoTpo 1) kai pe Sippixto {Uywpa (oTéyaoTpo 2). H katown Twv OTEYAOTpwY KABWC KAl n TOUR TOU
kaBe evdg divovTal oTa NapakaTw oxnUATa.

EnionuaiveTal 0TI oTa oxruata ansikovifovral Jovo Ta PEAN nou agopolv OTnv aoknaon, v Td unoloina
HEAN (opildvTiol kal KaTakOpuPol oUvOsouol duoKAPWiac, JETWNIKOI OTUAOI, UNKIOEC) dev £xouv OXEDIAOTEI
yla Adyoug eukpiveiac.

AivovTar:

XdaAuBag 5235

Movipa gopTia g=0,20 kN/m? (oe opiZévTia npoBoAr] — nepihapBaver To idio Bapog TnG Teyidag kai To BApog
TV QUAAWV ENIKAAUYNG)

Xi6vi s=0,75kN/m?

Ynonigon avépou w=0,60kN/m? (kaBsTa aTnv npooBardpevn enPaveia)
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>xnua 1: Karown oteyaoTtpwv 1 kai 2
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Sxnua 3: ZTéyaoTpo 2

Ma Ta 6pia Twv BeAWV KAPWnG IoxUouv Ol NapakaTw TIPEG:

Wax W3
Mn BaTeg OTEYES L/200 L/250
MaT®PaTa Kal BaTeg OTEYEC L/250 L/300

onou
Wax TO HEYIOTO BENOG AOYW HOVIMWV Kal KIVATWY (POPTIwV Kal
W3 TO HEYIOTO BEAOC AOY® KIVITWV QOPTIWV



EONIKO METZOBIO MOAYTEXNEIO Aoknon 5
2IAHPEY KATAZKEYE? I

AYZH AZKHZHZz 5
YAika
MoidTnTa dopikoU xaAuPa S235 f,=235MPa=23,5kN/cm? f,=360MPa=36,0kN/cm?
E=210000MPa=21000kN/cm?
XapakTnpIoTIKG S1aTOUNG

IPE 140 I,=541cm* 1,=44,9cm* Wy =77,3cm? W, ,=12,30cm®
b=73mm t=6,9mm h=140mm ty=4,7mm
d=112,2mm  G=12,9kg/m=0,129kN/m
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AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A5-1
I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog



EONIKO METZOBIO MOAYTEXNEIO Aoknon 5
2IAHPEY KATAZKEYE? I

1.1. ®opria

Ta gopTia nou AayBavovTal unoyn eivat:
Movipa g = 0,20kN/m?
Xidvi s = 0,75kN/m?
Ynonieon avéuou w= -0,60kN/m?

To nAaTog TnG {wvng eNipPonc TnG Teyidag sivar 1,65m.
H katavopn Twv (opTiwv ava Teyida Ba eivai:

g = 0,20kN/m?*x1,65m = 0,33kN/m

s = 0,75kN/m?x1,65m = 1,24kN/m

w = -0,60kN/m?x1,65m = -0,99kN/m

KaTakopupa (opTia
HOVILA g, XIOVI S

IR
N A A

urnonieon aveuou w

5.00

L=20.00m

>xnua 3: ®opTia oTo oTeyaoTpo 1

1.2. Zuvduaopoi POPTICEWV OE OPIAKI) KATAOTAOT ACTOXIAC

E4=2VY6,iGk j+Yq,1Qk 1+2VYq,iWo,Qx,i

onou  yg;=1,35 (duopevng enippon) Yq,=1,50 (Buapevng enippor) Wo,=0,50 x16vi
=1,00 (gupevng enippon) =0,00 (gupevng enippon) =0,60 avepog

O1 dUo guvduaopoi Nou JopPwvovTal yid Ta dUo KIvnTd gopTia givai:

Eat =Ys g+ Yo1 S + Yq,.2 Wo2 W (KUPIO KIVNTO TO XIOVI)

Eq =VYs g + Yo1 W + Yo, Wo2 S (KUpIO KIVNTO 0 AVEUOC)

Auopeving ouvduaopoc PE PopTia NPOC TA KATW

(duopevng enippon yia GopTia NPOC Ta KATW, EUHEVAC ENIPPON YIa opTia NPoc Td NAvw)

Eaq =Ys 9+ Y1 S + Yo Wo2W=1,35xg+1,50xs+0,00x0,60xw
=1,35%0,33kN/m+1,50x1,24 kN/m =2,30kN/m

Auopevnc ouvduaouog e popTia Npoc T NAVW

(duopEVNG EMipPON Yia POPTIa NPOG T NAVW, EUKEVAC ENIPPOI YIa (OopPTia NPoC Ta KATW)

Eq =VYs9g + Yg1 W + Yg2 Wo2 S =1,00xg +1,50xw+0,00x0,50xs
=1,00%x0,33kN/m-1,50x0,99 kN/m= -1,16kN/m

Kpiolyog ival 0 NpwTo¢ GUVOUAOHOC (POPTIOEWV.

1.3. EvTaTika pey£on

To ynRkoc TnG Teyidag ival ioo ye L=6,00m.
To @opTio oxediaopou yia Tov €Aeyxo Tng Teyidag oe Opiakn Katdoraon Aotoxiac €ival éva opolopoppa
KATaveRNUEVO KATAKOPUPO POPTIO G€ OAO TO HUNAKOG TNG i00 PE q=Eq4;=2,30kN/m

YroAoyIoHOG ponwv KAPWEWG Teyidac:

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A5-2

I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog
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Meq,,=qL?/8=2,30kN/mx(6,00m)?/8=10,35kNm=1035,0kNcm

YnoAoyIoHOC TEPVOUCWV OUVAPEWY TEYIdAC:
Ved,=qL/2=2,30kN/mx6,00m/2=6,90kN

g=2,30kN/m
L[]
L=6.00m
! !
gL/2=6,90kN gL/2=6,90kN
6,90kN
6,90kN ‘

10,35kNm

My] [V:]
>xnua 4: EvraTika pey£dn Teyidag oteydoTpou 1

1.4. Kartnyopia diaTopng

E@oagov ol Teyideg eival kaunToOeva PEAN KaTa Tov KUPIO AEova y, NPOKEINEVOU va Yivel KaTaTa&n diaTounc,
e€eTaleTal o KOpUOC o Kabapr KAUWn kal To NEAPa os kabapry BAIyN.

H katnyopia diaToung diveTalr and Toug Nivakeg Twv NpoTUunwv diaTodwv yia kabapr kKapwn n yia kabapn
BAipn avaloya pe Tnv noidTnTa Tou XaAuBa, aA\G pnopei va unoAoyioTel kal avaAuTikd, onwg napouaialeral
napakaTw.

Katnyopia koppoU
Me BAon Toug NiVaKeC PE TIC NPOTUNEC JIATOUEC TO EUBUYPANMO TURKA Tou KoppoU sival d=112,2mm

>UpQwva Pe Tov nivaka 1 1oxUel:
c/t=d/t,=112,2/4,7=23,87<72¢

onou € =,/235/f, =1

kai f, =235MPa, T0 OpIo Biappong Tou xaAupa.

Enopévwg 0 Kopuog avnkel oTnv katnyopia 1.

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A5-3

I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog



EONIKO METZOBIO MOAYTEXNEIO

Aoknon 5
2IAHPEZ KATAZKEYEZ 1
Mivakag 1: MéyioTol Adyol NAAToUG Npog Naxog yia BAIBOpEvVa TUAWaTa:
EowTepika BAIBOUEVA TUAUATA
e
Iil
Agovag Kapyng
KaTnyopia Tunua nou unokeITal g Kapwn
KaTavoun Tdoswv oTa
TUAMATA
(BAign BeTIKR) +
c
fy
1 c/t<72¢
2 c/t<83¢
Katavoun Taoswv oTta f,
THAMATa v
(BAiwn BeTIKN)
c
; cl2
P A—
fy
3 c/t<124¢
g=[235 /£, fy 235
€ 1,00
Katnyopia néApgarog
>UP@Wva Je Tov nivaka 2 IoxUEl:
c_ (b-t,)/2-r _ (73-4,7) mm /2 —7mm ~393 <0
t t¢ 6,9mm
onou €=1
Enopévag kal To NEAPA avikel oTnv katnyopia 1.
AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A5-4

I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog
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Mivakag 2: MéyioTol Adyol NAATOUG Npog Naxog yia BAIBOPEVA TUNUATA:
Mpoe&exovTa néAyara

C
]
t
KaTnyopia Tunua nou unokeiTal og BAIWN

(BAiwn BeTIKR) )

KaTavoun Tdoswv ota +
THAATa
}‘L—(

f
I
I
I
I
1

1 c/t<9%
2 c/t<10e
Kamvourﬁ' TAoEWV OTa
TUAMATA R

(BAiwn BeTIKN)

H:

i
|
|
|
|

3 c/t<14e

£=235/f, fy 12?6%

€

EpoOoov kal 0 Kopudg kal To NEAUA avnKel oTnv katnyopia 1, TOTE OAn n diaToun avnkel oTnv katnyopia 1.
Enopévag €xoupe dikaimpa eAAOTIKOU Kal MAQOTIKOU EAEYXOU.

EnionuaiveTal 0TI 0 EAAOTIKOG EAEYXOC anoTeAei T HOvn duvaToTNTa eAEYXOU yia dIATOPEG KATnyopiag 3, evw
yia OIaToPEG kaTnyopiac 1 1 2, anoTteAsi evaAhakTikr duvatdTnTa (ouvTnpnTikn), €POCOV EMITPENETAl VA
yiveral kar nAaoTikdG EAeyXOG,.

1.5. 'EA&yXoG O£ OpIaKN KaTaoTaon acroyxiag

1.5.1. EAQOTIKOG EAEYXOC QVTOXTIC OE LIOVOGEOVIKI] KGLIWI
ZUM@WVA e TOV EAACTIKO EAEYXO O HOVOAEOVIKN Kauwn Ba npénel va IoxUel:

Mi <1
Meird
onou
Mel,ra=Weif,/Ymo

"EAeyxoc kaTtd Tov Tonikd aova y:

Med,y _ Med,y _ 1035,0kNcm 057 <1
Merdy Weyfy /Ym0 77,3cm® x 23,5kN/cm?
1,00

Enopévag o EAeyXog TG Teyidag o€ Jovoa&ovikr KAPwn IkavorolgiTal.

1.5.2.  EAQOTIKOG EAYXOC O1aTLnNTIKWV TAOEWYV

>TnVv nepinTwon dIaTOPWV OXNAKATog dINAoU TAu, MOU KATanovouvTal and TeEPvouoa duvaun napdAAnAn pe
TOV KOpHO, YiveTal n napadoxn OTI n Téuvouaa OUvaun NapaAauBaveral anokAEIOTIKG and Tov KOPUO Kal
ENITPENETAI O EAEYXOG Va YIVETAI JE TN YEON TAGN TOU KOPHOU.

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A5-5

I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog
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To guBaddv Tou koppoU eivai:
A,=h,xt,=(14,0cm-2x0,69cm)x0,47cm=5,93cm?

SUP@®WVA Pe ToV EAACTIKO EAEYXO BIATUNTIKWV TAoswv Ba npénel va 1oxUE:
f

VEd y Ted
Teg = 2 < = <1
A, 3. Yo fy
ﬁ “Ymo
‘EAeyxoc diaTUNTIKWV TAOEWV KATA TOV TOMIKO G&ova z:
Veaz  6,90kN 5
T =—" = =1,16kN/cm
Ed;XZ AW 5193cm2
T 2
fe_ LIGN/EM™ _ ¢ o5 <1
fy 23,5kN/cm

V3yme /31,00

Enopévwe o E\eyxog dIaTUNTIKWV TACEWV TNG Teyidag IkavonolgiTal.

1.5.3. SuvBsroc EAcyyoc kara Von Mises - EAgyyoc alAnAsrnidpaons Adyw diatuntikwv T4o0Ewv

Oa npenel va yivel kal o oUVBeToC €AeyXoC kaTta Von Mises oUUQpWVA PE TOV OMoio O KABE anueio TNG
Teyidag Ba npénel va IKavoroIEiTal N NapakaTw ouvenkn:

Oym = \/Gi + 3Téd,xy + 3Téd,xz < f_y
Ymo
Ta kaTakopupa QopTia g, NPokaloUv opBEG TACEIG O, Kal dIATUNTIKEG TACEIG Ty,. Q0TOCO, N WEYIOTN 0poN
Taon avanTtUooETal OTO PEOOV TOU avoiyuaTog Tng Teyidag eneidr ekei avanTUOCETAl N MEYIOTN KAWMTIKA
ponn, evw n PEyIoTN diaTUNTIKA TAOon avanTuoosTal oTa Akpa Tng Teyidag, AOyw TNG MEYIOTNG TEUVOUOAC
duvaung oTa onueia auTtd. Enopévwe Ta péyioTa PeyEOn Twv opbwv Kal TV dIaTUNTIKWOV TACEWV Oev
ouVUNApXouV Kal yI' auto o €\eyxoc kata Von Mises dev sival anapaitnToc.

Ta diaypapuaTa Twv opbwv Kal dIaTUNTIKWV TACEWV OTn B€0n TNG WEYIOTNG KAUNTIKAG POMNG KAl HEYIOTNG
TéPvouaag dUvaung avTioTolxd, NapIoTavovTal oTo NApakaTw oxrud.

>xNua 5: OpBEG kal dIATUNTIKEG TACEIC Teyidag oTeyaoTpou 1 Adyw (opTiou g,
a) ox Aoyw maxM, oTo péoov Tng Teyidag B) T, Aoyw maxV, oTa akpa Tng Teyidag

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A5-6

I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog



EONIKO METZOBIO MOAYTEXNEIO Aoknon 5
2IAHPEY KATAZKEYE? I

1.6. ZuvduaopOi POPTICEWV OE OPIAKI) KATAOTAOT AEITOUPYIKOTNTAG

E4=2Y6iGkj+Yq,1Qk1+2ZYq,Wo,Qki
onou  yg;=1,00 (duopevng emippon) Yq,=1,00 (Bucpevng enippor) Wo,=0,50 X16vI
=1,00 (gupevnc enippon) =0,00 (gupevnc enmippon) =0,60 avepog

AuopEevVEIG CUVBUAOHOI HE HOVIHA Kal KIVITA POopTia

O1 dUo ouvduaopoi Nou YoppwvovTal yid Ta dUo KIvnTa gopTia gival:
Eq1 =Ys 9+ Yo1 S + Yq,.2 Wo2 W (KUPIO KIVNTO POPTIO TO XIOVI)
Eq =VYs 9 + Yo1 W + Yo2 Wo2 S (KUPIO KIVNTO POPTIO O AVEHOG)

Auopevic ouvduaouog Pe QpopTia Npoc Ta KATW

(duopevnc eNippor) yia GopTia NPOG Ta KATW, EUHEVNAC ENIPPON YId PopTia NPoc Td NAvw)

Eq =Y g+ Yq1 S + Yo Wo W=1,00xg+1,00xs+0,00x0,60xw
=1,00x0,33kN/m+1,00x1,24 kN/m =1,57kN/m

Auopevinc ouvduaopog PE PopTia NPOC Ta NAVW

(dUOPEVNG EMIPPON YIa (POPTIA MNPOG TA NAVW, EUPEVAC ENIPPOI YIa POoPTia NPOC Ta KATW)

Eqa =VYc9 + Yg1 W + Yg2 Wo2 S =1,00xg +1,00xw+0,00%0,50xs
=1,00x0,33kN/m-1,00x0,99 kN/m= -0,66kN/m

Kpioipog o npwTog ouvduaopog PopTIOEWY.

Auopeveic ouvduaopoi HE KIVNTa QopTia
Eqs =Yq1 S + Yo2 Yo2 W (KUpIO KIVNTO (OPTiO TO XIOVI)
Egq = Y1 W + Yq,2 Yo,2 S (KUPIO KIVNTO (OPTIO O AVEHOG)

Auopeving ouvduaopoc PE PoPTIa NPOC TA KATW
(duopevnc enippon yia GopTia NPO¢ Ta KATW, EUHEVAC ENIPPON YIa opTia Npoc Td NAvw)
Egs = Yqo1S * Yq,.2 Wo,2 w=1,00xs+0,00x0,60xw= (1,00x1,24 kN/m)=1,24kN/m

Auopeving ouvduaopoc PE popTia NPoC Ta NAvw

(duopevnc enippon) yia GopTia NPo¢ Ta NAvw, EUHPEVAC EMPPON YIa QopTia Npog Ta KATw)
Eds = Yq1 W + Yo, Wo,2 S =1,00xw+0,00x0,50xs=- 1,00x1,00 kN/m = -1,00kN/m
Kpioiyog €ival o npwTog cuvVOUAGHOC

1.7. 'EA€yXOG O£ OpIGKI) KATAOTAON AEITOUPYIKOTNTAG

ZuvOuaopoG yia HOvIHa Kal KIvhTa
5qL*
384EI
4 4
=29k _ 5x0,015/kNjemx (600cm)” _ 5 33 1 vy ~600/200=3,00cm
384EI, 384 x21000kN/cm? x 541cm*

onou g=E4;=1,57kN/m=0,0157kN/cm

MéeyioTo BEAOG AUPIEPEIOTNG DOKOU: W=

Zuv3duaopog povo yia npooBeTa PpopTia (KIviTd) yia unoAoyiopo Tou BEAoUG SiIakUPAavong
4 4
_ 5qL _ 5x 0,0124kN/cm x (600cm) _1,84cm <w;=600/250=2,40cm
384EI, 384 x 21000kN/cm? x 541cm*
onou q=Eg3=1,24kN/m=0,0124kN/cm
Enopévag o éAeyxog Behwv TnG Teyidag ikavonoleitat.

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A5-7

I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog
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2IAHPE> KATA>KEYE> I

2. ZTErAzTPO 2

Teyida IPE140 {ovn enippong B 4§|

—~—

€UpPOg
{avng
EMIPPONG
1.65

—

| 60.00 -l

KATOWH ZTErAZTPOY 2
0] 0) 5

1.65 1.65 1.65 1.65 1.65 1.65

AENTOMEPEIA 2

L=20.00m

TOMH B-B

>xNua 6: MrewpeTpia oTeyaoTpou 2

2.1. lewpeTpia
H ywvia ¢ 6a cival ¢=arctan(1,30/10,00)=7,407°

sin(7,407)=0,129 cos(7,407)=0,992
2.2. ®opria

Ta gopTia nou AayBavovTal unoyn eivat:

Moviua (o€ opilovTia npoBoAr) g = 0,20kN/m?
Xi6v1 (o€ opiovTia npoBoAr) s = 0,75kN/m?

Ynonieon avépou (kaBeTa oTo £ninedo TnNG OTEYNC) w= -0,60kN/m?

H kaTavoun Twv QopTiwv ava Teyida Ba eivai:

g = 0,20kN/m?x1,65m = 0,33kN/m

s = 0,75kN/m?x1,65m = 1,24kN/m

w = -0,60kN/m?x1,65m/cos¢p = -0,60kN/m*x1,65m/0,992 = -1,00kN/m
H unonigon avépou epapuoleTal kabeTa oTo eninedo TNG OTEYNC.

20.00

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg

I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog

A5-8
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KaTakopupa PopTia
MOVIla g, XIOVI S

1.30

uronieon avégou w

5.00

L=20.00m

Sxnua 7: dopTia 0TO OTEYACTPO 2

Emionuaiveral 0TI Ta gopTia dev nNpoaTiBevTtal apiBunTIkG, aA\a diavuopaTika. Enopévwe, Ba npénel npwTa
va avaAuBouv og dU0 ouVIOTWOEC GUPPWVA PE TO TOMIKO cUoTNUa agovwy Tng Teyidac. 'ETol Ta katakopupa
PopTia TWV POVIHWV POPTIWV Kal Tou PopTiou XiovioU Ba npénel va avaAuBouv oe BUO GUVIOTWOES Gy Kal g,
onw¢ diveTal 0To NAPAKATW OXNHd, EV® TO POPTIO UMOMIECNC TOU AvEUOU ACKEITAl NapdAAnAa pe Tov Tonikod
agova z.

q, =gsing

q|\a. =acose

>xnua 8: Tonikoi Aoveg kal avaluan KaTakopupwy (opTinv Teyidag oTeydoTpou 2
2.3. Zuvduaopoi PopPTICEWV OE OPIaKi KaTAoTACH ACoTOoXiaGg

E4=2V¥6,iGk j+Yq,1Qk 1+2VYq,iWo,Qx,i

onou  yg;=1,35 (duopevng emippon) Yo,=1,50 (duopevig enippor)) Wo,=0,50 X16vI
=1,00 (gupevnc enippor) =0,00 (gupevnc enipporn) =0,60 avepog
O1 dUo ouvduacooi NoU PopPpwvovTal yia Ta dUo KIvNTa (opTia ival:
Eqq =Ys g+ Yo1 S + Yo, Wo2 W (KUPIO KIVNTO TO XIOVI)
Eq =VYs g + Yo1 W + Yo Wo,2 S (KUPIO KIVNTO O AVEHOG)
AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A5-9
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Auopeving ouvduaopoc PE POPTIa NPOC TA KATW

(dUoPEVNG EMIPPON YIa POPTIa NPOG Ta KATW, EUMEVIC ENIPPOT YIa POopTia NPoC Ta NAvVw)
Eq1 =Y 9+ Yg,1 S + Yq,2 Wo2 W=1,35Xg+1,50xs+0,00x0,60xw

Es. = (1,35%0,33kN/m+1,50x1,24 kN/m)xcosp=2,30x0,992=2,28kN/m

Eay = (1,35%0,33kN/m+1,50%1,24 kN/m)xsing=2,30x0,129=0,30kN/m

Auopevnc ouvduaouog e popTia Npoc Ta NAVW

(duopEVNG eNipPON Yia POPTIa NPOG Ta NAVW, EUPEVAC ENIPPOI YIa (opPTia NPoC Ta KATW)
Eq =VYs9g + Yg1 W + Yg2 Wo2 S =1,00xg +1,50xw+0,00x0,50xs

Ew. =1,00xgxcosg - 1,50w= (1,00x0,33kN/m)x0,992 - 1,50x1,00 kN/m = -1,17kN/m
Ewpy  =1,00xgxsing=1,00%0,33 kN/mx0,129=0,04kN/m

Kpioipog gival o npmTo¢ ouvduaouog QopTioEwV.

2.4. EvTaTika PeyEOdn

AOyw Twv QopTiwv g, nou eival napdAAnAa pe Tov Tonikd G€ova z Tng Teyidacg, avanTuooovTal KAUMNTIKEG
ponég M, kal TEPvouaeg dUVAPEIG V,, evid AOYw Twv POpPTIwV gy, Mou gival napaMnAa pe Tov Tomikd agova y
TNG Teyidag, avanTuooovTal avTioToIXa KapNTIKEG ponEG M, Kal TEPVOUDEG dUVALEIG Vy.

YroAoyIoHOG ponwv KAPWEWG Teyidac:

Meq,,=0,L?/8=2,28kN/mx(6,00m)*/8=10,26kNm=1026,0kNcm
Meq,,=q,L%/8=0,30N/mx(6,00m)?*/8=1,35kNm=135,0kNcm

YroAoyIoHOG SUVANEWY TEIVOUCWY TEYIOAC:
Vea ,=q,L/2=2,28kN/mx6,00m/2=6,84kN
Veq,y=0,L/2=0,30N/mx6,00m/2=0,90kN

Ta diaypduuaTa TV KAUNTIK®V pOon®V Kal TEJVOUo®V SUVAUEWY divovTdl 0To Napakdtw oxnua.

q,=2,28kN/m
| | | 6,84kN
1=6.00m 6,84kN
T T 10,26kNm
M, ] [v.]
R.=q, L/2=6,84kN R ,=q, L/2=6,84kN Y
a)
q,=0,30kN/m
| | | 0,90kN
1=6.00m 0,90kN
T T 1,35kNm
M, ] [v,1
R, =q, L/2=0,90kN R, =q, L/2=0,90kN :
B)
>xnua 9: EvraTika peyedn Teyidag oTeyaoTpou 2 yia:
a) gopTia KaTa Tov TOMIKO agova z, B) PpopTia KaTda Tov Tonikd agova y
2.5. 'EAgyXoG O£ 0opIakKn KaTaoraon acroyxiag
2.5.1. EAaorikog EAeyyog avroyric o€ diakovikrj kauwn
2UP@WVa Ke Tov eAaaTIKO EAeyxo ae diagovikn kKauyn 8a npéner va ioxUel:
AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A5-10
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IVIEd,y n IVIEd,z

<1
Meirdy Meirdz
ornou:
Mel,rd,y=Wei,yf,/Ymo kai Mel,rd,z=We,2fy/Ymo
"EAeyxoc o€ dIagovikn Kapwn
Med,y . Meaz _ Megy Meay
IVIeI,Rd,y MeI,Rd,z WeI,yfy /VMO Wel,zfz /YMO
1026,0kNcm 135,0kNcm
= 3 >+ 3 > = 1,03>1
77,3cm” x 23,5kN / cm 12,3cm” x 23,5kN / cm
1,00 1,00

H diaToun dev enapkei.
©a npénel va akoAoubrjooupe Yia and TIG NnapakaTw AUCEIC:
e AUEnon diaToung
o [pooBnkn vTilac yia va JEIWOOUKE TNV KAPWn kata Tov aobevry aova

3. ENAAAAKTIKH AYZH 1: AY=HZH ATATOMHZ

XapakTnpioTiKA S1aTOUNC

IPE 160 I,=869,3cm*  1,=68,31cm* W, =108,7cm? W, ,=16,66cm®
b=82mm t=7,4mm h=160mm ty=5,0mm
d=127,2mm  G=15,8kg/m=0,158kN/m

b=82
<«
I\-L
It N
[q\]
o
N ©
Y - N
4| €
t =5.0
N
v
z

ZxNua 10: FewpeTpIka XapakTnpIoTIka diatoung IPE160

3.1. MNpooBeTa dopTia Kal EVTATIKa PHEYEON

To npooBeTo PopTio ano To idlo BAPOC TNG Teyidac Aoyw alaync diaToung eivail igo pe:
Ag=0,158kN/m-0,129kN/m=0,029kN/m

TO 0OMoio NPOCAUENHEVO UE TOUG POPTIKOUC CUVTEAEDTEC Oivel OUVIOTWOEC KATd Tov Agova z kai y avTtioToixa:
1,35xAgxcosp=1,35x0,029kN/mx0,992=0,039kN/m

1,35xAgxsingp=1,35%0,029kN/mx0,129=0,005kN/m

O1 NpdoBETEC ponEC KAPWNC Adyw auTou ToU (POPTIoU Egivai:
AM,=0,039kN/mx(6,00m)*/8=0,176kNm=17,6kNcm

AM,=0,005kN/mx(6,00m)*/8=0,023kNm=2,3kNcm

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A5-11
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2UVOAIKEG PONEG KAUWNG Teyidag yia Tov JUCHEVESTEPO GUVOUAOHO:
Meq,,=1026,0kNcm+17,55kNcm=1043,6kNcm
Meq ,=135,0kNcm+2,25kNecm=137,3kNcm

O1 NpOOBETEC TEPVOUTEC DUVALEIG OTA AKPa TNG Teyidag AOyw Tou NpOaBETOU POopPTIOU Eivai:

AV,=0,039kN/mx6,00m/2=0,18kN
AV,=0,005kN/mx6,00m/2=0,02kN

YNoAOYIOUOC DUVAUEWY TEPVOUOW®V Teyidac:
Veq,,=6,84kN+0,18kN=7,02kN
Veay=0,90kN+0,02kN=0,92kN

3.2. 'EAeyX0G O€ OpIaKK KaraoTaon aocToxiag

3.2.1. EAaoTikog EAeyyog avroxric o€ diaéovikrj kauwn
2UM@WVa Ke Tov eAaaTIKO EAeyxo ae diagovikn kKauyn 8a npéner va ioxUel:

M M
Ed,y " Ed,z <1

IVIeI,Rd,y IVIeI,Rd,z
'EAeyxoc:
IVIEd,y n IVIEd,z _ |VIEd,y IVIEd,y
IVIeI,Rd,y IVIeI,Rd,z WeI,yfy /YMO Wel,zfz /YMO
_ 1043,6,0kNcm N 137,3kNcm
108,7cm® x 23,5kN/cm?  16,66cm? x 23,5kN/ cm?
1,00 1,00
Enopévwe o é\eyxog o€ dIagovIKN KAPwn IKavomnolsiTal.

=0,76 >1

3.2.2. EAGoTiKO¢ EAsyxo¢ OIaTunTIKWV TAOEWV

'EAEYXO0G SIaTHNTIK®OV TACEWV KATA TOV TONIKO a&ova z
To gupaddv Tou kopuou eivar:
A,=h,xt,=(16,0cm-2x0,74cm)x0,5cm=7,26¢cm?

Veq,  7,02kN

Tedwy = = =0,97kN/cm?
Ed,xz Aw 7,26CIT12 /
e _ 0,97kN/cm? _0.07 <1
fy 23,5kN/cm?

\/§’YMO \/5'1,00

'EAEYX0G S1aTHNTIK®V TACEWV KATA TOV TONIKO a&ova y

O €Aeyxoc Ba npénel va yivel ue TNV JEYIOTN TAON OTO PECOV KABE NEAPATOC, N onoia €ival ion pe 1,50 ni T

JEON TAON.
To epBaddv Tou kGO nNEAUATOG eivai:
A=bxt=8,2cmx0,74cm=6,07cm?

V
Tegyy = 1,50 x £ ~ 1,50 x % ~ 0,11kN/cm?
f x6,07cm
TEd,xy _ 0,11kN/cm2 ~0.008 <1
fy 235kN/cm?

V3 Yo V31,00

Enopévag o EAeyXog dIaTUNTIKWV TACEWV TNG TEYIOAC IKAVOroIEiTal.

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg

I. MaA\ig — =. Aiyvog — 1. BagihonoUAou — A. ZnnAidnouAog
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3.2.3. ZuvBetocg EAsyxoq kard Von Mises - EAsyyoq aAAnAeniopaong Adyw diatuntikwv Tdoswv

©a npénel va yivel kal o oUvOeTOG éAeyxoc Katd Von Mises oUPQpWvA PE TOV OMoi0 O KABE ONUEI0 TNG
Teyidag Oa npénel va IoxUel:

Oym = \/Ci +3Téd,xy +3T%d,xz < f_y
MO
Ta @optia g, npokaloUv opBeG TACEIG Oy Kal BIATUNTIKEG TACEIG Ty, (BA. ZxApa 5), v Ta gopTia qy
npokahouv opBéc Tacelig o, (BA. Zxnua 11). O1 peyioTeg opBEC TAOEIC avanTUooovTdl OTO HECOV TOU
avoiyuarog Tng Teyidac, eneidr] ekei avanTloOCoVTal Ol JEYIOTEC KAMMTIKEG POMEG, EVA Ol YEYIOTEC dIATHUNTIKEG
TAoEIC avanTuooovTal 0Ta AKpa TG Teyidag, AOyw TwV HEYIOTWY TEUVOUCWV dUVAUEWY Nou avantuooovTal
oTa onueia autd. Enopévwe, €pOcov oI PEYIOTEC TAOEIC OEV OUVUMAPXOUV, O €AEYXOC auTOG dev eival
anapaitnToc.

a) B)
Zxnua 11: OpBeg kal DIATPNTIKEG TACEIG Teyidag aTeyaoTpou 1 AOyw popTiou g
a) oy, Aoyw maxM, To JEGOV TOU avoiyuaTog B) Ty, AOyw maxVy, OTIG akpaieg oTnpigelg

3.3. Zuvduaopoi PoPTICEWV OE OPIaKI KATACTAON AEITOUPYIKOTNTAG

Ea=2V6,iGrj+Yq,1Qk 1+ZYq,iWo,iQx,i
onou  yg;=1,00 (duopevng mppon) Yo,i=1,00 (duopevig enippor)) Wo,=0,50 x10vi
=1,00 (gupevnc enippor) =0,00 (gupevic enippon) =0,60 avepog

Auopeveic ouvduaopoi HE HOVIHA Kal KIVITA PopTia

O1 dUo ouvduacoi Nou poppwvovTal yia Ta dUo KIvnTa (opTid ival:
| = Y6 (9+Ag)+ Yq,1 S + Yq,2 Wo,2 W (KUPIO KIVNTO TO XIOVI)

Ee  =Yc(9+AQ) + Vo1 W + Yo, Wo2 S (KUPIO KIVATO O GVEHOG)

Auopevic ouvduaopog PE POPTIa NPOC TA KATW
(dUOPEVNG EMIPPON YIa POPTIa NPOG Ta KATW, EUPEVIC ENIPPOT YIa (POopPTia NPOC Ta NAVW)
Ea = Ys (9+Ag)+ Yq,1 S + Yq,2 Wo,2 W=1,00%(g+Ag)+1,00xs+0,00x0,60xw

Ea, = (1,00%(0,33kN/m+0,029kN/m)+1,00x1,24 kN/m)xcosp=1,60x0,992=1,59kN/m
Esy = (1,00%(0,33kN/m+0,029kN/m)+1,00x1,24 kN/m)xsing=1,60x0,129=0,21kN/m
Auopevnc ouvduaouoc e popTia Npoc Ta NAVW

(dUOPEVNG EMIpPON YIa POPTIA NPOG TaA NAVW, EUPEVAC ENIPPOI YIa (opPTia NPog Ta KATW)

Ea = Ys (g+Ag) + Yg1 W + Yg,2 Wo2 S =1,00x(g+Ag) +1,00xw+0,00%0,50xs
Ed2,z =Ye (g+Ag) XCOSQP + Yq,1 W + Yq,2 Yo 2 S X COSP =
AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A5-13
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=1,00%(0,33kN/m+0,029kN/m)x0,992 - 1,00x1,00 kN/m = -0,64kN/m

Ewy = Yo (9+AQ) XSIN® + Yo Wo2 S Xsing=
=1,00xgxsin@=1,00%(0,33kN/m+0,029kN/m)x0,129=0,05kN/m
Kpioipog gival o npmTo¢ ouvouaouoc

AuopevVEiG oUVBUAOHOI HE KIVNTA QopTia
Egs =Yq1 S + Yo2 Wo,2 W (KUpPIO KIVNTO TO XIOVI)
Ega = Yq1 W + Yq,2 Wo,2 S (KUpIO KIVNTO O GVEHOG)

Auopeviic ouvduaouog Pe QpopTia Npoc Ta KATwW

(duopevnc enippor) yia GopTia NPoG Ta KATW, EUHEVNAC ENIPPON YId PopTia NPoc Td NAvw)
Egs = Yo1S + Yo2 Wo, W=1,00xs+0,00x0,60xwW

Es, = (1,00%1,24 kN/m)xcosp=1,24x0,992=1,23kN/m

Essy = (1,00%1,24 kN/m)xsing=1,24x0,129=0,16kN/m

Auopeving ouvduaopog Pe PpopTia NPoC Ta NAvw

(duopevnc enippon yia GopTia NPo¢ Ta NAvw, EUHPEVAC EMPPON YIa PopTia Npog Ta KATw)
Eqq =Yo1 W +Yq2Wo2S =1,00xw+0,00%x0,50xs

Ess, =-1,00x1,00 kN/m = -1,00kN/m

Egay = OKN/m

Kpioipoc gival o npmTo¢ ouvouaouoc

3.4. 'EAeyX0G O€ OpIaKK) KaTAoTaon ASITOUPYIKOTNTAG

To péyioTo BENOG TNG Teyidag napoucialeTal oTo PECOV TOU avoiypaTog TnG, AOyw TwvV QOpTiwv KATd z Kal
KaTd y. Kai kata Toug dUo GEOoVEC N Teyida CUUNEPIPEPETAI WC AUPIEPEICTN.

ZuvOuaopoG yia HOVIHA Kal KIvhTa

5qL*

384E1

_ 5q,L* _ 5x0,0159kN/cm x (600cm)*
384EI, 384 x 21000kN/cm? x 869,3cm*

e 5q,L"  5x0,0021kN/cm x (600cm)*
" 384EI, 384 x 21000kN/cm? x 68,31cm”

onou  g,= Eg,=1,59kN/m=0,0159kN/cm
ay= Ea1,,=0,21kN/m=0,0021kN/cm

MéeyioTo BEAOC AUPIEPEIOTNG DOKOU: W=

=1,47cm

z

=2,47cm

SUVOAIKO BENOG OTO PETOV TOU avoiypaTog TG Teyidac:

w= w2 +w? =(1,47em)? + (2,47cm)? = 2,87cm <Wine=600/200=3,0cm

Zuvduaopog HOVo yia NpoodsTa popTia (KIvnTa) yia unoAoyiopo Tou BEAoug diakupavong
_ 5g,L* 5x 0,0123kN/cm x (600cm)*

W,= = 5 7 =1,14cm
384EI, 384 x 21000kN/cm* x 869,3cm

= 5qyL* _ 5x0,0016kN/cm x (600cm)*
384EI, 384 x 21000kN/cm? x 68,31cm*

onou  q,= Eg3,=1,23kN/m=0,0123kN/cm kai g,= Eg3,=0,16kN/m=0,0016kN/cm

SUVOAIKO BENOG OTO PETOV TOU avoiypaTog TNG Teyidag:

w= w2 w? = J(t,14cm)? + (1,88cm)? = 2,20cm <ws=600/250=2,4cm

Enopévwe o é\eyxoc BeAwv TN Teyidag IkavonolgiTal.

=1,88cm

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A5-14
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4. ENAAAAKTIKH AYZH 2: MPOZOHKH EAKYZTHPA (NTIZAZ)

>Tnv NepiNTwaon nou yiveral npoadnkn vTilag, n diaTourn Nou Xpnaoluonolsital yia Tny Teyida eival IPE140. To
NPOONTIKO TOU OTEYAOTPOU WE TIC VTICEC NapouaialeTal oTo NapakdTw oxnua.

>xnua 12: 31éyaoTpo 2 Pe npoabnkn vTiag

4.1. EvTaTika HeYEON

Kata Tov 1oxup0 a€ova Tng Teyidag ioxUouv Ta diaypdupaTa Tou oxnuatog 9a. Kata Tov aoBevry agova, Aoyw
NG NPooBnknc Tng vTidag, n Teyida JIAUOPPWVETAI MAEOV WC OUVEXNC OOKOC dUO aVOIYHATWY HRAKOUG
L=3,00m.

O1 avTIdpAoEIC OTIG OTNPIEEIC gival ioeC PE:
R,=3q,L/8=3x0,30kN/mx3,0m/8=0,34kN (oTnv akpaia aTnpi&n)
Reqy=10q,L/8=10x0,30kN/mx3,0m/8=1,12kN (oTn peoaia aTnpi&n)

YNoAOYIOHOC pon®v KAPWEWC Teyidac:
Mgq,,=0,07q,L*=0,07x0,30kN/mx(3,0m)?=0,19kNm (oTa avoiypara)
Meq ,=q,L*/8=0,30kN/mx(3,0m)?*/8=0,34kNm (oTn oTnpIi&n Tng vTilag)

YNoAoOYIOUOC TEUVOUSWY JUVAPEWY Teyidac:
Ved,y=30,L/8=3x%0,30kN/mx3,0m/8=0,34kN (oTnv akpaia aTnpi&n)
Veq,y=50,L/8=5x0,30kN/mx3,0m/8=0,56kN (oTn pecaia atnpi&n)

Ta diaypauPaTa KQUNTIKWY POMNWV Kal TEYVOUOWY JUVAHEWY OivovTal oTo NapakdTw oxrua.

g,=0,30kN/m 0,34kNm 0,56kN
/\ ™~
N
L=3.00m L=3.00m 0,19kNm 0,19kNm 0,34kN
0,34kN  1,12kN 0,34kN M.] [vy]

>xnua 13: EvraTika heyedn Teyidag oTeydoTpou 2 e npoaBikn vTidag katd Tov acBevn agova

Emonuaiveral 6T n péyioTn Téuvouoa duvaun Katd z napatnpeital oTa dkpa Tng Teyidag, evw n HEYIOTN
Téuvouaa duvaun katd y otn B€on Tng vTidag 6rnou avanTuooovTal Kal Ol YEYIOTEG KAUNTIKEC PONEC KaTd y
Kal z.

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A5-15
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4.2. EAAOTIKOG EAEYXOG OE OPIAKN KATAOTAON aoToxiag

4.2.1. ElaoTikog EAeyyoc avroxric o€ diakovikri kauwn

M M
Ed,y " Ed,z <1

IVIeI,Rd,y IVIeI,Rd,z
‘EAeyxoc:
Meay . Meaz Mgy Meay
IVIeI,Rd,y IVIeI,Rd,z WeI,yfy /YMO Wel,zfz /YMO
_ 1026kNcm N 34kNcm

77,3cm® x23,5kN/cm?  12,3cm? x 23,5kN / cm?

1,00 1,00

Enopévag o EAeyXog TnG Teyidag og dia&ovikn KaPwn IkavonoleiTal.

-0,68<1

4.2.2. EAQoTIKOG EAyXOC O1aTLUNTIKWV TAOEWYV

‘EAEYX0G S1aTUNTIK@OV TACEWV KATA ToV Toniko aSova z
To gupaddv Tou kopuou eivar:

A,=5,93cm?
Vea,  6,84kN 5
T =—r = =1,15kN/cm
Ed,xz Aw 5[93cm2 /
T 2
Ed,xz _ 1/15kN/Cm - — 0,085 < 1
f, 23,5kN/cm

V3 Vo V31,00

"EAEYXO0G SIaTHNTIK@OV TACEWV KATA TOV TonIKO agova y

O £Aeyxoc Ba npénel va yivel Ye TNV PEYIOTN TAON OTO PEoOV kABe néApartoc, n onoia €ival ion pe 1,50 eni Tn
JEQN TAON.

To epBaddv Tou kGO nNEAUATOG €ivai:

As=bxt=7,3cmx0,69cm=>5,04cm?

v,
Tedyy = 1,50 x —2 —1,50x— KN _ g qokn /em?
s 2A; 2 x5,04cm?
T 2
ey QOHNTEm” _ 5 96 <4
fy 23,5kN / cm?

V3.vme 431,00

Enopévag o EAeyXog dIaTUNTIKWV TAOEWV TNG TEyidAC IKAVOMOIEITAl.

4.2.3. SuvBeroc Elcyyoc kard Von Mises - EAgyxoc alAnAeniopaons Adyw diatuntikwVv Taoewv
>Uppwva Pe Tov olvBeTo £Agyxo kaTda Von Mises Ba npenel va 10XVl o€ kaBe onueio TnG Teyidac:

f
2 2 2 y
Oym = \/Ux +3TEd,xy +3TEd,xz <
Ymo

AidaokovTeg: 1. Bayiag — I, Iwavvidng — X. MavTeg A5-16
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a) B)
>xnua 14: OpBEC Kal dIATUNTIKEC TACEIC Teyidag oTeyAoTpou 2 AOYw PopTiou d,
a) o, Aoyw maxM, aTo pégov Tng Teyidag B) Ty Adyw maxV, oTa akpa Tng Teyidag

a) B)
Zxrua 15: OpB<g kal dIaTPNTIKEG TACEIG Teyidag aTEYaaTpou 2 AOyw POPTIou g
a) oy, Aoyw maxM, aTn 8€on Tng vTilag B) Ty, AOyw maxV, aTn 8£on Tng vTidag

E€eTaleTal n diatour oTo Péoov Tng Teyidag, dnAadr oTtn B€on Tng vTidac, 6rnou napouacialovTal ol PEYIOTEC
ponEG kapyng M, kar M, kabwg kai n péyioTn TePvouaa duvapn Vy. =Tn B€on auTr n Tegvouoa duvapn V,
gival ion Je Pndév.

Znueio 1
270 onpeio 1 Exoupe oy Aoyw M, kai M,:
_Medy  Meg, _1026,0kNcm  34,0kNem
Wy, W, 773cm®  12,3cm’
Enopévag n 100dUvapn Taon Von Mises 6a civar:

=13,27 + 2,76 = 16,04kN / cm?
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EONIKO METZOBIO MOAYTEXNEIO Aoknon 5
2IAHPEY KATAZKEYE? I

f
Ouu = 02 +372, =4/16,04% +3x0,02 =16,04kN/cm? < Y—V — 23,5kN/ cm?
MO

Znueio 2
2TO ONpEio 2 EXOUPE Oy AOYw My, Kal Ty, AOyw V.
~ Meggy  1026kNcm
T Wy, 77,3cm’
Enopévag n 100dUvapn Taon Von Mises 6a civar:

=13,27kN / cm?

f
Oun = /02 +372, =13,27% +3-0,092 =13,27kN/cm? = Oy < Y—V = 23,5kN/cm?
MO

Enopévwg o oUvBeTOG EAgyX0G TNC Teyidag kaTd Von Mises ikavonolsital.
4.3. Zuv3udaoMoi (POPTICEWV OE OPIAKI) KATACTAON AEITOUPYIKOTNTAG

Ea=2V6,iGij+Yq1Qk 1+ZYq,iWo,Qx,i
onou  yg;=1,00 (duopevng enippon) Yq,=1,00 (Buapevng enippor) Wo,=0,50 x16vi
=1,00 (gupevnc enippon) =0,00 (gupevng enippon) =0,60 avepog

AUOHEVEIG CUVBUACHOI HE HOVIHA Kal KIVITA PopTia

O1 dUo ouvduacoi NoU HopPpwvovTal yia Ta dUo KIvNTa (opTia ival:
Eq1 =Ys g+ Yg1 S + Yo, Wo2 W (KUPIO KIVNTO TO XIOVI)

Eq =VYs g + Yo1 W + Yo Wo,2 S (KUPIO KIVNTO O AVEHOG)

Augopevnc ouvduaouog Pe popTia Npoc Ta KATwW

(duopEeVNG eNippoN yia PopTia NPOG Ta KATW, EUMEVIC ENIPPOT YIa (PopTia NPog Ta NAvVw)
Eq1 =Y g+ Yq1 S + Yg2 Wo2W=1,00xg+1,00xs+0,00%0,60xw

Eq1,; = (1,00%x0,33kN/m+1,00x1,24 kN/m)xcos¢p=1,57%0,992=1,56kN/m

Es,y = (1,00x0,33kN/m+1,00x1,24 kN/m)xsing=1,57%0,129=0,20kN/m

Auopeviic ouvduaouog e popTia NPoc Ta NAVW
(duopevnc enippor) yia GopTia NPoG Ta NAvw, EUYEVNAC ENIPPON YIa PopTia Npoc Td KATw)
Ex =VYc 9 + Yg1 W + Yoo W, s =1,00xg +1,00xw+0,00x0,50xs
Enz: =VYeQg XCOSQ + Yq1 W =
=1,00x0,33kN/mx0,992 - 1,00x1,00 kN/m = -0,67kN/m
Eny =VYeg Xxsing =
=1,00xgxsin@=1,00%x0,33 kN/mx0,129=0,04kN/m
Kpioipog gival o npmTog ouvouaouoc

Auopeveic ouv3uaopoi HE KIVNTa QopTia

O OuoPevEDTEPOC OUVOUAOMOG ME KIVATA opTia €ival o idI0G YE AQUTOV MOU MNPOEKUYE OTNV MPWTN
€vaA\akTIkr) AUan, dnAadn:

Ed3= Vo1 S + Yq2 Wo2 W (KUPIO KIVATO TO XIOVI)

Egs.= 1,23kN/m

Egs,y= 0,16kN/m

4.4. 'EAeyX0G O£ OpIAKI) KATAOTAON AEITOUPYIKOTNTAG

To péyioTo BENOG TNG Teyidag atnv deuTepn evaAAakTIKn AUon napouadialeTal 0To PJECOV TOU avoiyhaTog TnG,
ANOYW TwV QopTiwv katd z. H Teyida CUMPNEPIPEPETAl WG APPIEPEIOTN OOKOC kaTd Tov Ioxupd dagova z.
Mapoucia TnG vTilag, w¢ npo¢ Tov acBevr] Gfova, n Teyida OCUPNEPIPEPETAl WG OUVEXNC OOKOC dUO
avolypaTtwv kai dev napouoialel BENog otn B€on TN vTidac.
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EONIKO METZOBIO MOAYTEXNEIO Aoknon 5
2IAHPEY KATAZKEYE? I

Zuv3uaopog yia HOVIPa Kal KIvnTa
5qL*
384EI
_ 5q,L* _ 5x0,0156kN/cm x (600cm)*
384EI, 384 x 21000kN/cm? x 541cm*
onou Q= Egy,=1,56kN/m=0,0156kN/cm
Zuvduaopog Hovo yia NpoodeTa popTia (KIvnTa) yia unoAoyiopo Tou BEAoug diakupavong
_ 5q,L* _ 5x0,0123kN/cm x (600cm)*
384EI, 384 x 21000kN/cm? x 541cm*
onou qg= Eg3,=1,23kN/m=0,0123kN/cm
Enopévwe o g\eyxoc Behwv TN Teyidag IkavonoigiTal.

MéeyioTo BEAOC AUPIEPEIOTNG DOKOU: W=

= 2,32Ccm <Wna=600/200=3,00cm

z

=1,83cm <ws=600/250=2,40cm

z

4.5. AilaoTtacioAdynon eAkuoTtipa (vTidag)

H avTidpaon oTo pEgov TN Teyidag kata Tov acBevr agova yia TiG 5 evOIAUETEC TeyideC eivar:
Veqy=1,12kN
£VO YIa TNV akpaia Teyida, yia Tnv onoia To eUpog TN {wvng enippon eival ico pe 1,65m/2, n avTidpaon
KaTd Tov aoBevr) agova eivai ion pe:
Veq,y=0,56kN
H péyioTn ouvoAikry dUvaun nou KAaTanovei To euBUypauuo TUNHA ToV EAKUCTNPA €ival ion Je:
FEd,AB=1112kN X 4 + 0,56kN x 1= 5,04kN
£VW) N OUVOAIKN dUvaun oTo onyeio d1IakAGdwanG Tov EAKUCTNPA €ival ion We:
F=1,12kN x 5 + 0,56kN x 1 = 6,16kN
H ywvia otn 8€on diakAadwaong eivar:

¢ = arctan 165 = 28,81
6,00/2

Kal n EPeAKUCTIKN dUvaun Tou Aoou eAkuaTHpa givar:
6,16kN

Fear = Fedea = 7% sin(8 .81 =6,33kN

nAaioio Teyida vTida

Al

/

a) )
>x€0I0 16: a) MpoonTiko, B) Katown vTidag

Eneidn) 10xU€l Feg gr>Feq a8, N OUVaPN oxediaopoU yia Tov EAkuaTnpa Ba €ival n Feqpr=6,33kN

Ma Tov e\kuoTnpa, emAéyoupe diatoury ®12 noidtnTag S220 pe eupadodv diaTOUNG OTO OMEipWHa 00 HE
A=0,843cm?

H avToxn Tov eAkuaTrpa o epeAkuopd diveral anod Tov TUNo:
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EONIKO METZOBIO MOAYTEXNEIO Aoknon 5
2IAHPEY KATAZKEYE? I

0,90 xf, xAg  0,90x22kN/cm? x 0,843cm?
Yo 1,25
Enopévwce n diaTopr) nou nIAEXONKE eNapkei.

Ft,Rd = = 13,35kN > 6,33kN = FEd,BI'

5. ZYIKPIZH TQN AYO ENAAAAKTIKQN AYZEQN

3TNV NpwTN EVAAAKTIKR AUon pe TV aAAayr] Tng diaTounc, enapkei n diatoun al\a au&aveTal To Bapog TnG
Teyidag, e ouvenela auénon Tou idlou Bapouc TNG Teyidac aAAd Kal TOU KOOTOUG TNG KATACKEUNG, EVW UE TNV
NpooBnKn TNG vTidac eNITuyXaveTal n endpkeia TnG dIATouNG Ye apeAnTea al&non BApoug kali KOOTOUC,.
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