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2uvOeTikn A.l.

Epwtnua 1.1.

Ma 110 k, peyaAuTtepn pala =2 pikpoTepo w
Txapa 1.p > Tay = (1.526-0.416)/2 = 0.555 sec,
wda1 = 11.32 rad/sec
Yxnua 1.y (ouvtoviopog + mkpo ) 2 w2 = 5.07rad/sec
Apa: Ixnua 1.p 2> adeia defapevn &
2xnua 1.y 2 yepatn defapevn
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" Epwrnua 1.2. (Ixnua 1.p)
Ta1 = 0.555 sec, wg1 = 11.32 rad/sec
£, = In(0.139/0.074)/(2 27) -
In(0.139/0.03%9)/(4- 2n) = 0.05 = 5%
(mpayuat mikpn amoaPeon).
wy = 11.32/(1-0.05%)"% = 11.34 rad/sec,
Ty = 0.554 sec
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" H efiowon amoopeopévne cAcUBepnc TaAQvTwonc yid uo

= 0, eivar:
u(t) = exp(-Ewt)- (u'o/wa)" sin(wa 1)
Ano peTpnoeic wpoadiopilovupe TNV APXIKN TaxuTnTd uo
TT.x. u(0.416) =
exp(-0.05-11.34:-0.416)  (u'0/11.32)
-sin(11.32-0.416) =0.79-(u's/11.32)-(-1) = 0.139m
- Uy = - 2m/sec.
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Epwtnua 1.3. (Zxnua 1.y)

Amo mponyouvpevwg w: = 5.07 rad/sec, T, = 1.24 sec
EkTipynon £, pye 2 Tpomoug:
(a) ZuvTtoviopog =2 Ry max (Y1a w/w, =1) = 1/28, = 22.3

N M M

(B) Elpog Twvng nunoxvog > Ram/2Y? = 15.77
avtioToixei (Ixnua 1.y) oe wa ~ 4.95 rad/sec kar wp ~

5.18 rad/sec, omoTe
£ ~(5.18 - 4.95) /(2-5.07) = 0.023.

TToAU pikpo & —=> o1 amooPeopeveg TIHEG T4 2, Wd 2,

TPAKTIKA CUUTIMTTOUV UE TIC avamooPedTEC.
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Epwtnua 1.4.

Adecia defapevh >  wy = (k/mq)Y% = 11,34 rad/sec
Feparng deapevn = w2 = (k/m2)Y? = 5.07 rad/sec
AiaipwvTag Kata pPEAN Kai uywvovTag €1€ TO TETPAYWVO

m2/my = (11.35/5.07)° = 5.
AAa m; = my + 527.78 tn >
m; = 527.78/4 = 131.95 tn, m. = 659.73 tn.
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2 uvTeAEdTEC amoaPeong:

c1=(2-11.34-131.95)-0.05 = 149.6 kN sec/m,
c2=(2-5.07-659.73)-0.022 = 147.2 kN - sec/m.

(H amooPpeon mpakTika wapapevel apetapAntn ~ 150
kN - sec/m).
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\ Epwtnua 1.5.

H Suokapyia Tou @opéa k = mi-wi® = m2-wy* ~ 16959
kN/m

k = 3EI/h® = 3-3*107-1/20° = 16959 kN/m >
Aiatopn daktvAiov > I = (n/64) - (D*-d*) =
(n/64)-(2.5°-d*) = 1507 >d=1.7m = 25-2-s >

Migo papog otuAou Wce/2= 25-(20- 2.64)/2 = 660 kN
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2 uvoAiko Ppapocg adeiag defapevng
Wi=mig+ Wec/2 =131.95-10 + 660 = 1979.5 kN
OpOn Taon orn diatoun A Aoyw idiov papoug
o1w = 1979.5/2.64 = 749.8 kN/m°.
2uvoAiko papocg yepatng defapevng
W2 =m2-g + We/2 = 659.73 -10 + 660 = 7257.3 kN

OpOn taon orn diatoun A Aoyw idiov Papoug
02w = 7257.3/2.64 = 2749 kN/m*®.

KKKKKKKKK
AAAAAAAAA

AYNAMIKH TQN KATAZKEYQN - TMHMA NOAITIKQON MHXANIKQN



Epwtnua 1.6.

u(®) = u(t) + up(t).
Na ouxvoTnrta diEyepong wy, =2 TaAxXUTNTA AMOKPIONG
u'(t) = u(P) + up(?) =
[-8w-u(t) + exp(-Ewt) -{-Awg-sin(wg ) + Bwa- cos(wqd
1t} + Si-wg-cos(wgt) - Sa-wg - sin(wgt)]
Apxikég ouvOnkeg 2 u(0) = u(0) + u(0) = A + Sz Kai
u(0) = u'(0) + Uup(0) = [-E€w-A + Bwg] + S1-wy
Na &’ apxng amwaiheiyn Tng u(t) mpénwer A = B = 0. >
u(0) = Sz kat U'(0) = S;-wy
(Aapépouv Ta S; & Sz ormic mepimTwoeigc adeiag /
veparne defapuevnge —> dI1AWEPOUV Ol ATMAPAITNTES APXIKES
ouvOnKecg)
e
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(a) Adeia defauevn

(m;=131.95 tn, w; = 11.34 rad/sec, & = 5%)
ZEI1oIKO WopTio perf(t) = -131.95-0.24-10-sin(151) =
-316.67 - sin(15%1)

~-316.67/16959 = -18.7-103 m,
wy/w = 15/ 11.34 = 1,323

S;= -18.7-1073-(1-1.3233)/[(1-1.3233%)2 +
(2-0.05-1.323)%] =24.1-103m

S = -18.7-1073-(-2-0.05-1.323)/[(1-1.323%)% +
(2-0.05-1.323)°] = 4.26-10°m

Ust =

= 0.362 m/sec
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MéyioTn anokpion (amdAutn TIpR)

Vb = K umex =16959-24.5-107° = 415.5 kN,
M, = Vp-h =415.5-20 = 8310 kNm
Pomn avTioTtaong dakTuAiou
W=2I/D=2-1.507/2.5 =1.206 m’

OpBn Taon Aoyw pomng = 01w = 8310/1.206 =
6890.5 kN/m?
TuvoAIkn Taogn a1 = 749.8 + 6890.5 = 7640.3 kN/m?
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(p) M'eparn defauevn
(m, = 659.73tn, w, = 5.07rad/sec, &, =2,2%)
I EI10MKO opTio pese(t) = -659.73 -0.24- 10 sin(151) =
-1583. 35 sin(15t1)

uy = -1583.35/16959 = -93.4-107° m,
wo/w = 15/5.07 = 2.96
S; = -93.4-10° -(1-2.963%)/
[(1-2.96%)? + (2-0.022-2.96)%] = 12-10> m
S = -93.4-102 -(-2-0.022-2.96)/

[(1-2.96%)2 + (2-0.022-2.96)?] = 2-10“* m

Ondre, wW(0) = 2-10* m kai

u(0) = (12-103-15 = 0.18 m/sec
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Méyiotn amokpion (amOAUTR TIHA) Umax =Upmax = (S1°+
5,22 =12-10°m
Vi = K- Une =16959-12-107° = 204.2 kN,

M, = Vp-h =204.2-20 = 4084 kNm
OpOn Taon Aoyw pomng =

02w = 4084/1.206 = 3386.4 kN/m?
TuvoAikn Taon 0z = 2749 + 3386.4 = 6135.4 kN/m?
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Epwrtnua 1.7.

(a) OpBoywviko KpoudTiko wopTio - Adeia defapevn
(wy = 11.34 rad/sec, T1 = 0.554 sec)

EUpog popTiou p, = -131.95-0.24-10 = -316.67 kN
> ug = 316.67/16959 = 18.7-107°m.

t,/Ty = 0.5/0.554 = 0.903 > 1/2 >

HEYIOTN amoKpion otnv $aon I, ion pe
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\ (B) KpouaTiko wopTio pigou nuitovou - [eparn ds€apevn
(w, = 5.07 rad/sec, T> = 1.24 sec)

EUpog wopTiou p, = -659.73 -0.24-10 = -1583. 35kN

/T, =05/1.24 =0.40 < 1/2 -

HEYI0TN amokpion otnv $aon II.
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(a’ Tpomog umoAoyigpou)
$aon I > u(t) = u(t) + uy(t)
fMaf =0->
u (t) = A-cos(w,t) + B sin(w,t) + S;- sin(wgt)
Mau(0)=0>A=0>>
u (1) = B:sin(wet) + S1- sin(wgt)
NMau(@0)=02>2Bw,+ S1rwyg=0-2
B=-51"w/w, =-5:1p
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Apa
u(t) = Si-{sin(wgt) - p- sin(w,t)}
W(H) = Si-w, {cos(wgt) - cos(w,t)}
Edw, wy = 2n/T4 = 2n/(2t,) = 2n =2
p=2n/5.07 = 1.239,
(mpogoxn 1o S; exel mpoanpo, oc avTiBeon ye 1o D)
u(t=0.5) = -12,3:10°m, u'(t=0.5) = -19,6-107°m /s
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Paon II (AvamooPeorn - €AcuOepn)

u(t) = {-12,3 cos(wet) + (19,6/5,07)- sin(w,t)}- 1072

(p' Tpomog umoAoyiouou)
Avvapikog mapayovrag Ry =
[2.5-cos(n-0.4)] / [(2.5/2)* -1] =
(2.5-0.309)] / 0.5625 = 1.373 >
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