I
S
0
——
.
Ufﬂy'b- pli
e ludiol L}Jw
Aroz Fuo Q Sginge el CSlas 39 ZMal sELEILS T
4Y/VY 15 los) i plol
(V) o yloss azr ids Ol el 55 s

g g Sladed pgle iyl g

228 il el

s L\ '"
$99.9 oy 9me )|

JB1 (3 yoio 4003) (5 5 500 393
1Ry I

() 01 s08 (qweigo 45 gosxe
(PF4.55) S

a283 10+ 8Bl s FO 1w olowi |
Q'}'|‘3_4 a)M P alaas .J:I._".!L:.al ...‘|3.o Q'_g..'_:

f’l} .1 'fl':l E'Lam Cmc’LM.} QIM:...‘-]- J._....La‘] ‘_.'..a.a..’l-v '».-""5.'"‘ d\.r-s.h:h.b '||
(42 piny oy ool oS Sesalivn - (lmnjlas Julo -

WY Il olowii
3413 o & g0d Cyg0 3T o
il gsd jlon wld (ouie 31 0ol

P

by e ol ol b 0l ol el o e UGl o 3 ko ool g T 515 1 g (o3 By 581 gy 40 e i Sl o

T o L R T 0 o T L o R T T O o R e 0 T o €O A P TR L R




il ploil Jono

¥ aseio 154F 1_|;4.ct...¢|.‘él'.| 990 ASaoes

Sop Pl oad S Oy o (e lade) S0 aluwg 4 Jo o0 allgal g0
3 g 1 i et gl U551 1S gt i 150 (5

fardlgo jode KN s 1 e & cly jl cod 5 4 (25

(E=1x10" oy yem” sty 31 41s5 5 gl )

cm
K Voo oo ()
Yoo YA Y (¥
10" 1 9 1 Bo .bo (T
YOO (F

Com
Loo

'-A
*

Jlodie o Cladsn Lt SO Cod Yomm s ls Jhad L il oS

kMN.m
m

CnoS 93 8310l el pg pie 154 33 AB Caound 595 30 pge Vo0
(G =AoxVo" Pa) feul plos
= i - [ . N - L *
A G €O iz gl O Ty s Tax e o pod 35 Lo
m

L-,L?_.HJ ™ «C»

y 100 K2

4 AN

7 [PV ¥ —x
C B A ©
| 5.5m {-fm 11['1“"_%
|

O=FINY Ty =FFXV0" ()
O=FVAY (Typay = F¥x10" (¥
O=FIAY Ty =Frxie’ (v

O=YVANY Typgy = FEXNVC (F

-1



o llone plow! oo

Y aseiio 154F 1_|;4.ct...¢|.‘él'.| 990 ASaoes

g S 0 45 o WS 35 po i 53Uyl aly) 93 31 oukid 00l Ll AEgesre
2200 e dagl ol 45 g9k 4 Wiloud et fRuSl a4 cibe S by
Cunlid ol 2 00508 oo JI AT (lary g8 i 503 b 5l g Consl LSS 90
S 21 g 53 38 33 e 3 3950 29 L A2 g0me Job 3 ol Laaly)
2Oy 5 Ty il ouead 2y 55 Ty 9 obp Jao G 5 05 i 5l 0

Pl oo IS by ol (gl Sl b JBliko o aegaro

L Ty

T, =amtr' T, 5 Py = —— ()
hj ¥ ,¢’y "G
LT

;::- T, :ﬁ'\"ﬂtrTTy 50 :__'.:f’ ¥
/] ) y G

J"““*————g T Yr

35 T =amr't, 5 ¢ LYy ot
ey = =
7 ¥ ¥y 3Ny r G
LT,

T, ='||TT[IT 4 = F

A Ty sy =T ¢

Rgldasoplo aySu J5bd (glopls aaio) 1 glad 4 Secuw! aluw SO
S S il i 5 38 o0 B P @I 51 S g ouls o3 S Gallae
75 amy alna 53 o Sl (5970 (59 25 (U (e 13T ad) b 1 alai

RO KU RN P RV-IRI ESY e

vr'
R"
iy ai b sli g A 31 4 GD al vl gllas Hbls a4y 0 OB 4o
S Jog B a1y G o9y Jlosl b JFl.cuil AE Lasl 55520 (Sow . Cuwl
fud aslys jods DG gas )90 g9
v AEA
fL
L
YAEA
\l
ol
YAEA
YL

(¥

(N

(v

T e,

(f



bl plod! Joxo

F asio 154F 1_|;4.ct...¢|.‘él'.| 990 ASaoes

Ay o] 00l oSl cilizie i g0 31 IS0 o sale LG jgun alwe alaic e 4
R
5o atlals U ol juds “ﬁ“‘.'“‘ Comnd il g0 Gy =VGy a5 (5550
Y

(pdlae jlmo o (ool Ty ) il onds (2l gy jobo 0 e 5l i
oz (1) Ty = YT,
o (V) Ty =1,

VYo (O

No (Y

v (Y

ellae 4bgF gl 1o Pl cod Joudd 90 4t 9 Jodins plafle b i Sy Y
sy gV pgwly vy g BT colomipl Jaoe o8 .0 05 oo 51,3 S0
oS P b i 03T (il will o i ki g2 25 Semins ¥ oS’ pellicno

Tl

fod

\cooP
d, @ ———{foor1a(1+Vv)} 1
fFlooooP i} . ) )
Oy :L_— Wl e i g angd ko LB fey SI(Y
ta
NfOD\GGP ) N .
a“_—Ea B lSe il g e Ltoma 31 (T

N foooooP ) B o :
av—T B S50 yaadi g 009y Jlaidpe BB ey 1 (F



Slwilne plowt Jowo

O asio 154F 1_|;4.ct...¢|.‘él'.| 990 ASaoes

ko Uyge 4 90 g S Jlail aF 5jab @ oed sudS G 5jlads gakii S

TYVAY (Y
TIS RN LN Yhoo (Y
. L.'-:\ua cm FYVY Y (F
\ g.‘ \C'.'I"\ bAoo (F
\mm]
Irn Z
E‘?b (rpu
AS S cmz

retdi bt 775 7 E

Al WM‘WW‘@@WW‘“MGJUQW&;}&

A

- L P " s - 1
fogds plp pallialo g0 2 0y o4l B ol juds WA
Y

2 \
— (3
Ay ® v
E P L
Y'PL L v ¢
A
- _-f/_f,/_.f_..r"_f/.-"r" A e
ﬁé i ) R10) v (f
e '
: E
L
L L
I L — —

A lailgl fie g b 22 Cdo B ojlars ol o ould sols o L&d ISG 5o
9P e p B oyl g A wilgil ol ils jLAS (il pda S0 i
Clal ploS V ygunlgy o g
vP,
(\+v)
P
(\+v)
P
(=v)
VP,
(f
(\=v)

(

(v

(v

e



bl ploil Jono

F dxiao 154F 1_|;4.ct...¢|.‘él'.| 990 ASaoes

jfsa@ﬁﬁdjjﬁwwéﬁo& L].!lﬂ.nd&.&o)l.w PT)
T p1oS € STUE 10 g 20,5 0 JA o Ny g ) S S ki

P

P N

T _gf’“ 3 fh Py
YP

U-. .é_ Er.
o (2.E1) ek

) L 7 L

e P

3% 9 Sl L9l eldsl a5 50 plado 5 jg Cambee ilio JSB b )3 50
F ] juds (0N o> p DC gas
o ()

Yol (¥

oY

Vi (F

PRCE -—E— sladie sandl andilas o8 o ) ol jod,e,b b 5l plasaus 1
(il g0 LRIl 0l gac g sog0s ab gac) Toil 0

cos B ¢\

tg o (¥

e B

tg axtgf (f

F"b'ﬂ"- (]

-1

-1Y



bz plout fxo

Y daxio 154F 1_|;4.ct...¢|.‘él'.| 990 ASaoes

X - €
— St olST il IS aalbae pj e 3 Ry el oSe pil S ST
y

Tl oo jlaie a4

. v
A bt ,-.-:- by /H-_-r ? (
= 2 B £ cH
Tra —
r v
| Yt

- 4
‘ -+ I..L_ Eﬁ A
1 P

Y

O e mq)aﬂﬁ).ﬂwul.aﬁ.nL_;Lﬂaulf@@gjahg.&.:)b‘hd.&lgun
T S5 ki 5 ©ygeo a3 43lies

Mab
& E a . /: ped
(a:( ! ¥ e~ bJam
L rad. -
ool 0,005 ;"'d.d.
€1 a
L =1o0n £leT oy j Z,e1 Ab
Al ol
o C
— %o (Y Y& 0
va (F Yo (Y

Condo g [ adilae o2 Job aosliig cladailas olaai U g o iy pi 40
opld I Lgalfa G o5 M. 54 Jleas §1uib e El ies
E!L.L‘;.gl ol Fa 55 4o I.I}IJ"J R KWLy ¥ Mi+1 = (}.Mi(i = '3,\,....)

(0= Y =¥ ) Sl o ko a3 (B, )
M, ¢
" El
M, Mt
_f“ # El
5 .
e ]

-..--L‘H
- i
"

L
-
Q-'!
=
[

by

e

-4

-\$



wlwlons ploul oeo

A dxio 154F 1_|;4.ct...¢|.‘él'.| 990 ASaoes

Sl S Y. 51 catd S 41,5 ML, 35 paio 1550 51 Coni o3 510,05 s 53 35
Ol g 35 @IS (¥-X) Jlodo widly JSob @ollas o Lol (6,10

M,
o _{h_a]“
A~ e & :
4 € D €l ¢ - M.
4 Py 9 —I:I (b—a) (v
e L SR
—(b—-a) v
d+b =4 vi o )

=M.
— Z(b+-a) (f
Tf( 2) (

S Jogmbo g alS ;0 1.V 0 ojluil 4 ABS ilBgh ;U Jsb 45 yge0 50
S Dl ) € AR I (5 gt 1S oy ERIIAY 0 031l a4 il
bloo h g5 alado gl

v 5

ol et s B o Condo ol 29 o £ Jgb 4 0ol 5
el Judaie S5l 4y 5 ahaiio g V=10,Y0 yaulgs o ps (GA S

7 Cpmindd il ol SR g (55 9 il 0 00 a5 ki (65 5

! i gL 1 h Tl juds

i AT

A | Li]] 5 o Yo (
ar ¥ (Y

b 7 ! CFRT AN
oV (¥

:l.yl.‘.:-un1_g1_,.3B alfass D awdﬂﬁ'w&m&

&y

A B C D It Yo (¥
A A R AN AN A Vo (¥
E Yo (f

-1y

1A

-1

_To



il ploil Jono

8 aseio 154F 1_|;4.ct...¢|.‘él'.| 990 ASaoes

L (slo3pd 5103k il conr a5 i y9m 50 (S Gy Sl0 glaals

Pl ) s Sl aisls g e pglad plo) b Saige )l Gloj ez )b

e 1§50 ilS B 1381 b 8 S 51,8 iy s o5 o il

il oo 381 O

e Sl (T

S e oy 20l580 QS acaly goldl L lads g oS ped s (V

35 g oy ali8l pslas ey SulE L Lkl 5w e s (F

3 St 53 o0 0010 (L (Slg s (0310 (gl asler lime &5 (g 5o
- VY a

Sy bl Old dmlxe b il dawlxe B d =%§r‘$ alal,

g Apay =078 s 38l Ol b b gl glp oleals Gle Ay

T3gr walgs o iz Vg = /0 P> Ca

sec

3

7
E-B.-..-io'ih
C= 6 k?ﬂ\/h

‘%_df’: 0.5

SWe =0-4

&se= 0.4
AL \
& L3 -_’l‘_,. = - f | M 1
‘:)-ud" té /-5,,‘__
sAFo (Y ETAA R
- Yo (F VARG

25 sl (CRR) (],50lg) 4 (S Cungliio 2 PT (g yod gy il 56

ol 23 7 ds bl (FC > 180 ) ailsge,y hd o 51 hws sllo &5

S as s oSl oSl Sl o kb FC> 780 ailsy, o) slacss ()
sl Pl=-

cely PI> Ve polie gl J5 20w CRR ; g,80 PI<yo yolie ol 5 (Y
098 0 CRR zals

el PI>Ve Lolie oly Js o)l CRR 5 ,;5;._.-L| Pl<ie polie ol (Y
s o CRR 23l

PI 13 s coi [ Slg; al i mem 0 FC =100 ails 5, l)ls slosSls (F
ISP R U g W 1S

-

-y

=YY



Slawlne pll oo

Vo asio 154F 1_|;4.ct...¢|.‘él'.| 990 ASaoes

sl g 5 (Calil) Juanily oF 09l o0 casly adgl (Silonl oy i 0929 -YF
by, ot e Sy 50 gl gl dule
Al oo iels ()
b e il (Y
L slaSls gl g RIET00 5l ey (o aiedlo b oSS (6l (F
Wb o malS A0 ] el e s
Loslesls gy g al paliiios jl i edadb b sl 6l p (F
el Gl T80l a8 e atiuls
Ol &3l (a2 0 g 029 ELA I (L Jlgo Sy SIS A5 jge 0 YO

AU
O 33 A4S 30,5 B8 g bl Iy =— ejlail 4 gdiio o jLid o180
g,

(=]

o Oy & S gladild g gidie ol WIS gdodedi jlade s 4 43

- F : , ¥ .. o s
eome Y=1g (*F"'h_} wley ) asgly gl adaaly plad ok lod 5 > (plgi) 5
¥

bl 5l Gl 4 a5 g9 @il g (Sl gloadlye coi i 4 Fy g By foaud

adladydy . Gﬁ] bl o g k“. 3 kll i Aoy goeo

— o=t Tkp e Ysat Kh
y=ig - (v W=1g (A
"I"("_ru}“"'kv) '\/(.‘_FL[}“_kV]
w=tg L Vst kp F oyt Yd Kn o

YO+ )O=kp) Y =)0 —ky)
slg—d Sy (595 p I3 51 AU S5 LA g (Sold O HLLd dsloo gl -YF
S LS & Gl 2 Blys S plaS () S5 Gillas) (b Bl
o Pydyn 9 Fae ol ol sl jlgs Sy 515 (g pndy 398 Taigd
Slad Al i Ky coiinn O jLid g T (LGS 1 iU glag i i 5
Ll a5y

AV
3 7/

Pwéyn

P
)

R

i\ Y
Pb,:?kae.ﬂ,rsﬂ,.hr+v><‘l—rkh~gwhr 0\

\ v
]:p_=jr-km:,vm.]1Y +:}-khywh7 (Y
\

’ , ki i1
P_=—Kiey h" +¥x—Kkpywh'
15 v ae"l’ \y th t:

et

V., A\ ¥
P s=kgeyh +—kpywh (F
g ae 7w (



Sl plowit oo

2% (M (b GG IT ) jo as il 4y (s sy pudd ailiwl (i S
Pl g pos il Jiul38l b oS5

Al oo iels ()

b oo Rl 81T

e GRS K8 (S 8 g Gl S 5l Sy 8 (T

2 PT ol s 56 s (F

S i S gLy sy LSS 0 (M oy gl 105 5L 5o
:(evelie Degradation)

gl go slawl El sgaz 3l 5VL L gle 08 exgdma o ()

g o sl va T dgaz 5l gl D sle A S anslisme o (Y

Wi a6 maw b LSl g wisd o8l @l clasST> o lads (Y

Kgd oo Sl B 55 zalan aes o (F

o P8 31 oy 4 sy S 98533 (63939 5 Sy Ll Aol

D95 g0 f Siw 153y 3 &y gy AN Ehas Bl o po T el ()

D95 g0 e S (53) 1 &y sty Y o 2 0055 (g o eSSl (F

5O MY g md panlS g g peladSls o agald e Galdl cel (F
Sedi e el slass

b o ss oo, e ol o g, Y WAl cy b 656 (F

Sl ok edid aols Lad jlass SR O e ol e Ol il

g i o Cadey S 5 5lgp0 s S il

o ¥ g ()
oXag (Y
N HARE R\
—o obg (F
C =0
¥=290
R&=o.1§
20,1540 -?S_.K.ﬂ

=Ty

-YA

Y4



. . . _CRR . s
S50 g R B = o Goge 4 2Rl plsebl cups aily

2 Apay = Ve Jolan fpe ) gl WS Tos QLS g Vi 5,0 L ady)
S LT wsb CRR =o,Y lyls S5 () J5& j0) A ahais glp a5 5 g0
Bl g e Sl jade ol F jlade g o9l o0 21 )Rily) jlars adais pul 5o

s S AT A TR |

o 3 oy

|

|
Z
= KN 3
R R )Y
j;

- Fiat™ 2\ F&..,g_

T D 7
J’ i d=loW/sed

oy oo V00 8RS AE g dgh 00 Nls, S B =240 ()

ey N O ke g 0a 8 0 SUly, S B = gAY (Y

e yege INBE a4y Ty g 080 e Kl SF =100 (Y

Spd e eml e BB Iy g 0sd e Kily, SEFL =yrA (F

L calaid § 51,3 S5 595 p W= kN 59 4 0¥ idle (g Sy

3 V\oeooao

JUR[PRE { B EYRPPIET JOV L IUET IS T SPE PP SPCTRIUS 3¢

. . R L kN .s
4 aold Jondi' (gl 45 T y900 30 D9l g0 B8 TFO o Jolae oilpme
. ) i . Ly B o )
9 Py i (| (2 gead 30 AL )18 =e alyl) o0 O e
L+

(39 p )b B =V (a5 i) Sl gramao ) Adp3F plaS 538

SCBT
el =10V g (underdamped) | s o5 aimes (V
28 i | 8 e e g (Overdamped) | e o pies (Y
ol O=F YA 5] e s s (F

sl 5:"."..-"\“ [l I)‘.‘.“"Y“S"I'“"""""‘a_ - [f

-

-y



Sl plot oo

Sl ot (it o) 521k Sy Jglaio kulyy (6 5 )G 3590 50 Soplus
Tl sy el

igyeed S ape b e e a0 o IS0 Calis g b ces ul e (0
253l YL o S gleaY o sslie 51 3 5 gl el 4 s (Y
@l 4l boir pd glaSls 0 (COYBNy) @)l codb o alex (T
e 5).3;,L_| Jade 15 eand ol

G35 LS Ly B ge oo s sk & a2 bl Gas Lalya (F
g ol (0] g0 iy €0 3550l g

ploul S5 aiged p 53990 dw iule)l W SKis S5 K Conclid pedts sl
._.u_,_..a Voa d.....u...........l}“ Jg-u E Jf] Jaign Cid g ,_.;Law'.a-.'..e g .‘.\5.&‘543
Sl sty d\.:q‘jf |a|d.5- ;Jﬂi‘lh Ui"‘“b‘!-

-

1t Syl
,u# E[.ip"/ﬁ/
ﬁﬁ/ o

Cllako e

ad o g0 po ioles] ksl eolinuliie )l S alnznY! Jade s (3
E =E,XEy =l
E\XEy =GXK :pu)ls Salejl mls pubal 5 (Y

E ; :
K =E, = (1—vv) 291 oy [ (K) goze S ol 0 ilojl ) a0 1 (F
E
G=E,= D i L (G) (g 5 Jpdo g o ptala] ¥ -0 (F
Y( V)

ol G ST s o JLE D Fos 50 1y il plesslu SO 5l 08 S o
Lyl 1D Ges jo S adgl A azilinr g wSLP L plp 0 g pless Lo
P=1D Ll )0 ploasle cundi 5)g0 53 Sy oS o oy S5 50 YD
Fial Sy

a3l ad Gl et @555z ()

o L3 ol 0 s, 9 o eSS T (V

SB35 ca Fy 5l p0sT Do & g U 0eSo0 Denndd g ol Sei¥l s (Y
el g0 pagd 3 8L p e Jade b ply clesle cass 28las (F

A Y Wjse 4 00l sdussT wewlie T} cwiiiw 3515 1y i 0500 0
ol Gy SIS oS (o0 Ly (Wt gy b Y

wals o 3l U b ce Sl s s ()

W0 3 G o Gl ¢ gsdigs gl g S (Y

Wl nLaoes s S Canid ey S5 gladl alad (V

e S s o S S g ol o SV et (F

Y

-Y¥

=Y

-Y§



wilwlow plout Joo

VF Ao 154F 1_|;4.ct...¢|.‘él'.| 990 ASaoes

FIERSTIIE ST PUSICNNC I CRU-WE R TP O R |
“"‘—"Sir" i ;rh"* e & (Qmax) ’.,.iﬂ..u- i U (qmjn} Jﬁlda-
Tadl azgei 330 (2 (b 4o Wb Soplus

29h e 7aS Bl (Qmin ) G5 Jla= (O

Sedh ghio dilgt o o B B Do a Bs (Y

il e 5l cud il ol e sl laSs pled o (Qgx ) i AT (F
bl gl ol mley Wl S pled o o 5 S Ly (F
33 S oS o0 Julmi | 0 ykin oy 59 4387 318 lojlw s ST
Tl S g l.kug.:.m ‘51.5 Jt..d.'l'l &5.1 Syg0

Rey00 50 A oy glaS 0 st Jlail g glails S5 0 ls 5 Jlad! (
2yl 3ake glay o oS fane ST pue Wders a4 Sov cun 28 (Y
Sedi oo B8 late Jlailisils lapgin 5 5 oS Jlaily 8 slaggin o (¥
DS 8 hake | g sl oo i ks gl g Sl 0g SeS L 4 (F
Sl 1y pleis o ol 51 ol pin(iben Tpd! loid b S jloxe o
7= o 3lme e paadi 030 30 SaplaS (S o)y o solime 4o (5510 095
Pl (dlis) Cuwys 5 1o maes Jl

Fobe Wb = lazals BB 6 o5 2SSl ()

b Yoo = ladsle 884 o8 e o 25 las (Y

Fele Vg Y8 dady 4 = plazsle 8l o6 55 o5 2S5 Tas (T
et il e s VO i = leisle E8l L G006 S s S5 las (F
3,13 5,5k s wlylas 1 Soplas’ b S Gl il jo (A3 (e puadd
S Te S e Sl b all las oYLl iy Glais el 2 L (Y

W A5 5 e Sl g0 gl wndl Jeo cols o B8 elalS L0 ST(Y
s (B oz S 3 I e Sl 5 sl T (F

W5 g S e Sl B aadl i jlas YL e b (F
Tl cod LA ol am ;0 055 &5 (g luull
Sl e ()

2l 4 g, sl Lot (Y
)
35 (Goe) )10 N A8 Febaf F

o8l e alidl Sl as o o (F

-rv

=YA

¥4

—F»

-F



Sluwlxo ploutl Joxo

ol Gyl LS &l 59y T (il HLES 20397 3590 )3 Syplas

—-—.—.—W ]
/! X 777
J', \\
/ \
r )
Fa LY
4 N
R,

W-: ., T .
,_.J/f);&&:n s )«w"’ Sla, 5> (ol

e Lo e g3ld s (1 ()

oot b3 Glhaisis 3l e (il
stie s S Ll o g e 0 (Y

Sty S (IS e | s (i

e sosimz S 5 (losby iy Sl (0 (Y

Sl ails Sl s iy e (il
Glaiijed fgle 8 B8 elacS 5L eald Jlae o (i (F

)y e 2 igloy J Il o 53 Iy (i
E 2l polie gogdse 5155k yie Vo Jgb g o) sl 4y ST gadd
Tt ot L T 93 g )l (6 305 4T pailiis 005 o0 ol Tgi (530l 9 510
B Coils Y BEM ogus 50 05lg b e g abild o ael S8 el ol
F il Gy S plas
wl 00% ey BolS 3o 2 STgi (g L ()
el 0l g o5 5ol & sl 6L (Y
oy JalS g 52 58 jla g Ssd gl (7
o g SLlS pluSn Jom 5 Sai s b (F
s S0nlS el poin akuadd wolul o 03,8 > 1,b 390 53 Syplas
| it y &
25 e b S edd s az gl b el e ()
B R LI L PR Y.L I P LY L P 4
Wl o (K glrgad gl S )l Cudil 5T 4 gl (T
Py Ol eslil il LS (0028 ) pediyp sk Sed b ST (F

FUSTWES JPRY 7

-fY

-FY

-FF



Sl plow! S

VF asio 154F 1_|;4.ct...¢|.‘él'.| 990 ASaoes

S 5 b (nailing)  oe-Sie g (Anchor) cunls’ S jlie Joo Sy
St 33 (ST Jad Joirs § Fo gl Jono o Jobo )90 )0 Suplas

el

(AB) &4 JsblAC) Jlus o Joke ()
(AD) 2w Jab (AE) e Jos Jobo (¥
(AC) & Jsbs {AD) Lo Joo Jsb (7
(AC) zn Jgb (AE) Jleo Joo Jobo (F

-¥fb





