2008 18 LMo DYNAICS N CWILeNGINEERING
DR PGS MADARHID

4D6 Dynamics in Civil Engineering

7 2
@{L a) Her M= Zoo Ky/m EIl= 4xto Nw

(1
. - - _ IS
Mode | =) U, = ™o
L _a L L
Hg_%'; J “ U M:m\! %% = mbL Bos # i ’SGO!?A"
o
¢ L L ~2 d’.—. 2
€ = E da— d 1 U:,ﬁ A
ST T R
L
Key = 515_“& S s prat, e
PRI * 24 2
i 4 N
= txwxrD - |112742 w0 /-
SESRRTY
- 1 ]k 2., Hz
[= L[5 - 392
Hode 2 m=2 0= >
L .z _ml
T I R

S L
o = 5"‘@)&“ TR

-t

- ET o S %‘MﬂxdﬂL - BLIT <&
= “ .

D)

£

¢ _ 1% 08T P
(tyslo—’ ’K(‘ :Z)(ﬂDHSG P M/W\ - 'g 0% M

= st

Basg> D,, ‘/]
~ 5,923 H2— o7.
R A
2-5%5n Feg —_—

o



4D6 Dynamics in Civil Engineering

Q1b) Mode Shapes
" e
0.5 N
0 ' j T T
2 4 6 8 10 12
-0.5 1« —e—Mode 1
—s— Mode 2
-1
Length (m)
12
60 = S0 = O 3 Soi"-$t’\ﬂ> o ut«,v»ouk &W(Mk
Gy 2 S mn=0 BC'S ok stun SV
. 2~ -
Sronilon A - TR Gua max
O\ZU( - 0 ' dza) -0 Sax\S FA 8m
x> | r=0 Ax/x=t Jugrorts
Aopmate
Tae mode Shogus o mel 82 o P i W“”LQMJ

Vilnokians agm beam -

- - 3992 H
Q,c)(ws,ammz%‘m&%,—g >

X
H

Je2 6096 bv:fs = 7 Inxy

Fg N=0,

—_—

(= 204 ° 2 025 %l

7
_ i 626-291 |+j'g1 st - |. 26096

A

AT= 6.05 &

N

o

— £26:297 U, - 31315 U, - 0:52)14 0

~e

| o -
ooSwe = | misZ  TCs= Ug=0 Vg=0 U0=D
]

¥

L] — 1
1. 26096 Y, = -~ 1 D Uy=-6-T930> m/s

' Yoo ) T N —0'79?°)'>
Us + o;g_Z\:xCuarU.) < ot 0’;,"(

= _o0.0138262 m™/s
00138252

v 2.. L,
. t A
UO+UD°t+U°%+U'eL -
78305) 605 - -3.2p43T3 KD ™
o+ 0+ O+ (- 07 9305) < R



8o

Gt

Velocity (m/s) Accl (m/s2)

Disp (m)

4D6 Dynamics in Civil Engineering

.

o T
se.e% mZxEZz 2 /s

= Y, = ) ) |
T l"’ } Gze-297~ (-3:30G375KO "} _33f x (-0 08¢ 262)
lf 26096 & =7 %7 -0 gLtk x(-oﬂclzaf)
Uy = -0:60835T mis*
L =

L]

¢ — N4
= 6o (O

Ug =
— 0. 054686 ™/s

—

> . (;o-oﬁ?&ﬂ) ¥ °>%,“

-
pa—

. Y
o- omzcz]wf— (-0779305) =

-4 ‘v [-
- D-0O% *

o -~ BRI KIS+ . ¢o1357) 005"

+ Lo Doy

Uy
-3
/2'9~33'%% %o "M

TS A cd Wﬁ?“’tm“ '

p[&s ‘%v'\ c\,cc_elw-—h-w\ g Vf«(-‘“’;%_

£ Fo deforraakion
1 —e— Support Accl
—k— Acceleration

ol

20
16

o AMM
5
0 ‘ML
-5 T T -
4} 0.26 0.5 0.75 1
Time (s)
0.1
i /\ AN A
j
0.05 — ~ \?/.\;H
-0.1 T T -
0 0.25 0.5 0.75 1
Time (s)
0.05

—a— Displacement

0 g—a—a
Mr
-0.05 -
-0.1 T — T
0 0.25 0.5 Q.78 1
Time (s)

-

(o T3306—0c01)

helsa. -
degwk e Shonin [_4_0‘/»_‘



Paper 4D6

7 £
Qla) k= 9\"% = 6*3‘0 = 04375 % W
1000 kg 4L
™y - [ ™M) - 2000 (Ij)
by 4m 7
g, = 2rZEY = 24D o 379«10 Y/
2000 kg 17 Py -5
F) = — 1 [N A
™M, i
k' 4m My = (600 b:f

z;} Mode Shage | = _E] tuda Shopo 2 _
WAPC‘“‘A Gobawrn m/i; 0 R ?_

(onSdor (4 pnda : M%z 2600 * 09214- 1000 »i = 26‘?2'3’4

2 £ ay]?
L&Z: 0“}373’%/06 x 0:92 + I w0 v[l"‘o 92
6
= O'kl?(*'o ”/M.

o1 e ol ey = 3 JLe e 277 H2
&V\S;\,AL\ ZN’( wodo. !

My = 2w x [-0-¥4] Tetome T2 15832 ke
Cop = o-‘]%?fch [ Of«] + - kid [l- (-o- sa))
Y
- 9.0668&nI® o

oL (g oo
ok pads vofindd o peys 2,\\(%— [2-11 H2

e

—

[30\/
A fxed  Ken k, =2xEZ ;)
29) 8§ o e 2 Pl 2
ks ISR N/
= Hws o2
MO&LM\ = 07\} e
Mey = 260 « 0 oW1 = 20082 M

(%



P
3-7§Moc’ [0-’”14- a~o-7l)J

2.2.057Y xeo® W/

o mede adtanll PRy :,zl_ﬂf%%; 5.275 #a
|
Mo do W 2 = —o-7l}

2 2
. HuL: 'LNU»QO"“) T (S0 »1 = 20082 6»
2 T
lceg = 3-7:7»\:0‘[ oy + (- M"’D?j

6
TR TS

- 12-73 Hz .
\'),V‘-J\Mdg_'f\m&ﬂ W‘AL\‘J— ! 3 nz

behow an foxed tan 1M o de
e 2 wwde nelor ol

KQ:L z

-

g) ta Columns  loases
noiﬁ";& ng aoanly doubles. However

W‘j MemoanS oimoﬂ"wo( § [30 /:[

o bihue o peansd okl base , i fore—

",LCD Colman
. ‘(j, yw\t—-o\B alen\re .
Wuods 5 Heg = 20928 Uy J,= 2772
LQZ = 0-417S x 10° H[m T, = %L - 036 e

D o' ll- . . “

: - oy -
. - 1ey -
Stadnc G‘Qd“‘*t""‘ Ssb Fag m
MVJ’ Dﬁ'F e(&‘—s, 'bd_-.'_ 025 Me ‘rl: O-%!A(C

joom Dakuels JE% z 9'—_7-:&3;‘ ~ 07 DAF:= I
e «7-29
.. Smou)( A N SMM : kX 2?.7 = Shlp wm
St =

(—&-)



(on Sdin Mods 2
I‘“\.mL'- Iy83%.2 ly
ky = ‘?-Iu,xz\lo(‘ ® fan

&z: J2:1 Kz
Tz_: 0‘082{ Ate

Fag © F oo +#B30x056 = —le2lkn

ba= 028 ke Tz;o-oxz(),u

B 2027y %
T
_
- DpF ~ |- &8
( @A’hw
"‘ié'z—Xlléx !~g21\f: —3.225 Wavy

o Sdan = B2 g
o Jj q.1668 wh®
(owliuad Ropgonb® " ik aw@(gbw
-+ o (
Doa Lk %\»@»\@w’\lw ‘% (127 ¢ 3205 Co. LY mm
N Cpy

SQSS Mﬂu\“{ = ‘, (\').?_714-&322)’)7‘ -~ ég—:A \MM

(4~ ampda octmds N

Ny
n estiin valtaed | UL G WL LN L
@V&qu biglotmot . T Codidion § 1527057

(-8D



2a) Sel lopeladk
—LV”"& o, Octan s hon (o0, 5.1
%ml& one. bnbgeclad T Gpellc e J&mm "
UA .
ed Mode & tie SAl fundats Cmuse B 5! (sagens
(S [:'Sv\i‘- WW ok on~ Tun CGune (CJ"LC'W“;WJ
Tre hose Sendy Aal St , Y duyy , LU ;ul}fu vdlumdles €
Saf oLon- oz 4 (otiaatid  snls, T ol (e
fe ar & e #\m M&\f»(,j;,kt gcum. Tuis

(o by bopptsn
Mol

SBLL LLM
qetluaent oed
A T Helly L
b
) i M oo &%'Ykiw;ha-(:mk: M-,loot)ollj
2om 41“= L3 He W = u\;: 27-0) W/i

bo,,:\]T,i; = a7:0]
p =

/ 2701 % M

S S (add K= y
~ 97:0] K 10000
- 6
MN\-\NJ\L““&&U&'TM&&IQ '_quolX'o 'J/M
we - kb a wtlete
load, ok tie THp o] o ComTlaver 7 “ g

_F-



FM o (”4,1; ‘MTU\ g; ‘&J_l:% K-' W - 37
. 3E1 s T T
ET - KL £
EE e 7amnelxse

3

. 6569 x10 N

SWPRRSWI SRS IR Loy

~

30 Lok woddie (t'»\kui {n = 2% H2 .
oz 2707 17-69 hed/s

i = J/Lé-\ N N = Gn M )
K 7.299 x'DG <
™= o = T = 235“12'0) Lg
" 17-59%
Hess 9 odi = M-tooto = (3892 Uy
b, 000 L&

Densty 9 el = (00D lg/wﬁ |m°=
. Vbh*{%waﬁk . Wk = 13532 Lhs

?>a\> E—j-j Ut wespak "L swd = S kNS .
At gmlnp’u« Gy = IS%% = 4—5’/('(& )

13»\ Beairg rsourd du s towl (Fold 4 welin)
T o 23%ALE® T Bt
L
9“1'7(4.( [Lfn.. .

s Totd Oy = CRAGETZS
- — sre 6 oo LY

WS;Q'AMM.; V- 03 Pepe oT,'((:%_h)

KD:\-L . Q;}:o.hzﬁ/' \0': gﬁ-qkf*((%‘_‘-”’)
Ve = 36qg k(o\

%



a . (oo [3-¢]°

= 621 Ml
zo; anr Pad dabian G om
Usiny Wt} Q‘e*\m,ulﬂ— (e=o; arpod

] N r‘uaka
= G I-"-S 373@ 4 0-27
Kkjk [ "
)—L’rc\w ?,lg 2w /b
b'rz_wx
Kny = G2 [0)> AN
(0D r}o /J
- 2-¥$79 Ko R frr
B _/—-—’_—____..:'_':——-*"”
>e) * ! mowsed™ { wodia J= [$0000 by~
Koo l- , 3 (_QACL: \/-—g_‘;
“r Qoddvj M,\J»«j b ~
[ 2 ¥ %
- 1|§0000

L ppa= 126 \wL/ <
Yo % He I
btk
K mple didell s del ol o cillk R4

be
m%&t&hwwmww "
T2 hre K\ - Y\/\.\j .03 awk‘. 1 (’d
ky L 1, = MW:\MU; 4&{?,‘0.5’”“&“!“
H Ky = Rotihmd Hffren ower
“ Tp = Mo o - 4 - Jonck e Mgu&_



f?fffid@ f Fiok e }”&.f”wwwwwwmwmwmmww%mwmm

eqlote v w/lmIl
o Pyt \Jm 07(Aw ve/lowt« - ,ﬂ 6p Wl U\ S
W ovlwﬁo Ay So G W?\t:_ufu[,:ﬂl‘

______ Sﬂc»o( Qrm = NMQJ ’V‘a/){) jy\m\ taedhe ’(Z, @((JJ(/QITRB o

ST Y T

_,_,____WA.‘__;,._WA)QIL@J& 5. j»nm—t o«W i ems W pind Mé \Menw
be Cosre wrvilds  added ppss <& fmws_c% EC@cfwe.

/ ./Lo/t \{cwt “ {\qo(fvu&./ww\/u@ \ .
€ J / 7

F(+)

R

2
J{ Yy C’D D l/LMAW
Z7

e Pl = Fafln o
U(o) = U+ NN

Ffln = 2 6D (W2 Ut u)
- g Const. flack . socll flud |
SR ‘%(vmz G apsme 0¥ .S’maﬂ % U % an o w (EM o

~ - R L ‘
M% ‘ME = //1,/0 (p. D U .(un«'\a( w Aude e /)bu;‘c?@&-

— 7{‘((/')’3' (/pcnbol)\& = lrreazed zq,y\

A“uu"' - M"vd/xdﬁe aLo - o.rk\Md&v“u/c\ WLU(_ 2 &c_ S

w Se _sunificat and aflechs flons
p,"..n - et vald Y \Cmdw}ﬂsl c‘ o Lo u{ﬁwaa‘ 44‘

e hgper i kil T b qu,.MAa:t;ms/wtu}k o strkie - cs. «»%la;cgmb:h_
} b\ \\ deodumsmic ahmitime 5 o st cfl aeal_reduchion

| /;acv Jm/vmj ok o A fuck ok gusk - ndnced fm Pluckuatos
S S V2.7 I 3 [ _otan waf o (’D\Jug 1o tanad aM 1‘2 Some.

%/(cv\k e Gem Aot W\Ni UJJ(” \ /J( Hm« eu%;wwl&

ev»e\lwm/j N‘N’Jf, &Uﬂiom ﬁ) m} ww/ A DL‘W}C

47wam~c odnidtase dperds on A




m@*ﬁ—mlﬂ‘*‘” b

QLM Aﬂh L.mk’“’* shrw doal Mod'a mw”ﬁ}'{S' "

Moﬂfg( .L }\

e ap— \l ~




B - S Sy R St Ay
L CWMQMJT =€r\(3</\ ced _on b"'ﬁ?ﬁ (4/;@ pond 0f\#07ﬁw -

‘ B __# L [L(Z(O@[W/EL wjﬁ/&u% (G~ (AMA_G./U’H IZL a/&\‘vév«i—/ed,

b oo i o A Shonchue W%& |
/;/{;{ROL q@oognfw» Ak g(/wp corndss Cam furb"(ﬁ M or gﬁﬂ-,-,__ﬂm
IMM te wf foee. . Tl ﬂwtwk;

(’/\/Z/tmﬁavmw\/qwaﬂol&‘oﬂ(%c}i&w\m‘

S L L —

o . | -
Ag,“ff;,/grﬁw bz 1S / Ue=o

%Mw*@mdmw 5

/N»I\UJ* (mhb‘" ?malf'o#‘bﬂf(n}low -
( Also need B Conwicler Sﬂd'\on, &i{,) . -2



