isipaper.or

g

312E

Lael

Joxa

JS a5

@\
Y

of

K

.FL']
f olgils 8l

&

&4

&

2

AR

&

R

R o 0] R 0 R

&

&

AR Paact
WWaEnY/F

(1) o Lot o 2

4

\,

Gl ol g mpir

wagkd g ol gl oyl

ST el i el

.3 g oo il S Lo g il a1 ST

V‘ fay) ot alal

[ Y

[ IFAY Jlom (55 poindond) (55559 8599 (59939 (39037 ]

-

(YPPY 55) alh oloo o m L g g i

ot

EFPCLR DR ppL < S PR Fo o g olusi
l—
o i gl g Sliamd o locial Slaw ylaar
Bjleii G | dgladt 5t | Jigas alass iliel olge iy
P it Slnail g peanR g g AE pidma
L) 1 Fa P 0 SR PR W Y T P |
oot il

TS | £ W DV S PR P Y -

Dl e b pad ygal ol

| s fo ol e i g 3l Tl e e o) A gy e ol i gt T A 0 o SFAEIN y  y il

S E E E B LS S B R ER E E B A

X

&

%

4

4

4

o

%

&

R 0| B o] B 0 R

508801 8% K% K% R R R R | | | 8 % K K R R

VA



https://isipaper.org

isipaper.org

Y amino 312E (55 yoionsd) (g 5350 899 (59339 3343

ol g0yl A 15 Lo jpuds poc Ao bd Jgas Sl jads jo Lasl g laslo ;0 pus sl ) ellogls

O T N 0 T B || oo L P elloals 5 lat b g
!
2 5l s i B(X)=1 *SEaA G5 byad oS 5 f usglite b =)
& detiat ] Bl S i = ] o 2 AT =
S 388 5 ) Ya<x a<ai Jped Oy 1] 1 3 =3 &~

sl ,.m ol ol Sl

nmx Ta nmx

—+ —sin— O
NI i
n=\
nmtx Ya ., nmx
Z[ - # —+—sm—] r
nm a
a {m—'l.]nx
£ s c
T R {Tn—'l} a
a ~ Ta nwx
= —C08— (¥
¥ nr'n_' d

fouhls dales Jlug J5S p) Aol Slgs O 1 palic dcgemme plas Nl Y
Uy — Uy, Fol+u=c o<X<), >0
u(e,t)=u(l,t)=o Vi>o
ui{x,e)="f(x) U (X,e)=g(x); e <x<)

[-¥h+7 L hv+x ] o

[—w{\ﬂ't1r ; T\/W:ﬂ] x
(—.F+¥n") (*

(=0, Y+¥r") (F

3 A 3 oty ol Ly =.',ﬁ.1aé_rahmu{x,y}=w(x,y)e‘“’"ﬂﬂ

e e e |
Wl 0 j0 Sjge0 plas .Uy +auy, +huy +eu=o

, —(bx+ay),,, _ —(bx+ay) . =

Wy +(c—ab)e XX lw=o (¥ e (“a}wx}.+{c—ab}w—cﬁ

Wy +(c—ab)w=- (f Wiy +(c+abyw== (v


https://isipaper.org

isipaper.org

¥ axie 312E (35 yokednni) (s 258 5195 (689,8 (134!

Y
Uy — Uy =2 ﬁ-f-‘.x-r-‘:?, t>-

n T - 3 :
Bl ,nI.J.J'ku{; ; ?] Cybe bols qu(x,e)=sinx , u;(x,o)=cosx Al sl clp ¥

T
Lllx(ﬂ.,,t;l=0 L) u{?,t}==

Y
% (F Y o Jr +y o Jr oo

L
.x:? abe g t=1 gloj o u les el oadioals il b Sl Aol L=7 Job 4 clale ;0 -8

P sl plas

g =yy
IJ(D,[']= H(L,t}=u

u(x,=)= s«in{'%It x)

_ G &, :
C'I('F Tﬁfﬂ” TEII'[T E‘T(‘I

Thax"y+apny oy #Bx+Byy 3 pb b S f(Z) paloge  -F

el Re[f(z)]=u(x.¥)=ax
Pl plas’ A5 Cll> 50 By 3 Ol pd o Bally) g0 o0l 50
By ol padii g jho Ol 3 O (F olgsels By By 0 = —Y0ep O ==Y, (
slysdds BeaP s iele o (F algls Gl 3y 5 o Oy 5 Oy (F
=V+i \
I =T bl o a8 Balis dovis ) bl i e -V
Yz—"1 ¥
Tl p|-ﬁ'.{.&.’!-|g£1.r.ﬁgiq.‘u e de 0310) € dis gt 595 23 JI 5 ol A

= : i
I—écﬂe{z}ﬂlm{z tdz

Tl pldF (008 0 o |

i (v T
SO
S == 1%
Y Y
d - ’
ol 15 @ T 18 e ol bl ke g 0 [Z[=TF 50 C B A
£ s5InZ
YT (v O
i mi
== (¥ —= Y
¥ Y
) \ ,
il plas (2 =0 dadi o f(z) = + bl ab saile jlade Ve
sin'(z) 1—cos(z)
\ 1
A - (¥ - (¥ i ()

¥ ¥


https://isipaper.org

isipaper.org

(15 yododoni) g 255 2505 53338 (y303!

Filmid Cali yladl cilisis blEi 40 faad 15 e wile il sole 5 Lid S0 el big ! yladl @lud o

1 /s

ol ) 4l ..wbu.o Sl el uu; dju.fu_,l.mir sl odud | LSLS LS g3 "glu; PIrE] l;,[.dl W3l opgeile
Jols 45 5l gt 251 53,5 05055 (6,14 comt e Sy 53l 0 4 830 IS gk (o 45

n

1A

A

Y

LTIV [ECPARU- PR g X B O 9

O
A (¥
Ve (T
Y (F

b A FM:&..L..'EnaIJ GLUJS..:;“.‘.'JL:UH'I n..,JJ,.nEJ..aerL_..n “Jr.l’:‘fjh): Jn}L‘anL_I

14 -
ol
W \f
Y 1y
v A
"
’[ ¥ &
X
' ¥
[
A
y

A
R, =-vq , R}.:—;q 0
__%q9 =
RRA—T » Ry=——q ("
aq q
R,=—— , R, =-—¢
* v : ¥
LI -
{x——;q s Ry ==Yq (¥

-1

L

-\


https://isipaper.org

isipaper.org

b amio J12E (35 yokednni) (s 258 5195 (689,8 (134!

Pl plas w3 IS 50 audd adla oL o3l JULSGL
v4 4P

q
Illlllllll|13
X
AE ] M

|
1= [ (e 2E1y(x) + qy(x) dx — py(h - My (1)

EVRRTEEURAR R LAY

|

[1= jﬁ (AEy'(x)" +qy(x)) dx + py(1) - My (1) ¢v
|

1= [ (B1Y"(x) - ay(x)) dx = py() + My () @

|
1= | < (ELY()' () +ay(x)) dx —py() + My'() (¢

il oo 5 Syt S ud oty Uy ple sl 50 alalac
ﬂﬁi{- Fij o _

dx’ dx’
L sle ) 95 laglell jf @sd dsles o (sl aF ol )18 ool Sl s eyl A g lise poiia © o )3 oF
&y 2gume glil by (2l Fen el e 00T coliiwl dgame gliml gy p0 lalessia 5D Ay
Tl plaf place i b ylee (510 sl alosacs

b5 ped a2 elalessis (V JelS e glalezaca (3

o ol az o laberais (F ol pa a0 glabesocs (Y
T

Lo ey ey W ece] U(Y) =, Ulz)=0, 0 <X <Y ,;,T_,.H.T 2—:=axr S| gl dlilas = 51w
x

ol plas @y 3 By oSl u=cydy +ordy 2500
b =x(1—x). 0 =x"(1=x) (1

$, =x(1=x). ¢, :x?{j—x} [\

& =0-%), b =x(1—X) v

h=x,¢ =x" (¥

Pl piien S e e dolme 38 g o 1500 gllaz il sal LS o el jba ! Gladl plad o

= L O]

ol ool gue gli2l by 30 (6 o F 1550 4 o Ll o geas y0 2y 5F plus
s e Aalf ) Sloslsa ae (7 ms e mali b agle el ()
b5 e ikl | Sgazea gliz] | Sy D83 o laen (F waled o a8L3] _aily il 2ge (T

¥

-1

-\#

-1

1A


https://isipaper.org

isipaper.org

6 aod 312E (35 pockodinnd) (6 55 6395 5399 (330!

535 Goyyons 1y slazyd 42 U 5i5las glelen sz Jlogai 1) e Ik B s (5 JISSH i,
Tt Lod o denlins

Yn—\ (f (Y n ¢ = bl

2o iy ojle Galhe AT g0 0 dgume gl gl eolitul b oojle o Sudliwl Julad 5o
Faigal oo dighar ol Jd ojlu Shu g b ploalr

oo wyi 85 (F i Sy (T ot YL e AP
Tl nalin J5ls 26 1o Jgigt = gl Juo pi Jondilpis 0 alolane Jo (ol

Toaz ol foapn (F ¥ oaz a5l g3l O

Fazyejl poern (F Faz ol el 8y (F

; [

*
\ Y Y

N, =EU:—C‘) 1 N =(=-5)(+0)f¥; N, =q++i") 0

L

Ny =SS N g0 N =SS

¥
N‘l = g(\;g} : N-r :{I"_glill'il-{:}:wr - gui_i} ¥
Nl,:'ﬁ_nf‘ll:q} A NP:[IF_G)("-I_Q}J!?;N?:@ ¢

Pl pose  Lon g 55T slaplall 0590 50 Oyl plas

s e e slaplell g cod o VL e a5l g5 LEY lap Ll ()

it )13y5% 1 Fnapp lagladl &) o (§ 50T | Sisgey 4z | 3SY glagledl (Y

At SLSy | Sos a3 ]l (e pn g g FLSY slapledt (7

s Aslita B Ll g3 g3 S 4z o (F

o (gl Jue o SO Al pladl G g slamie Gl o 90 gle S T plall g0l eolanal b RS o5l
Powl ume &l plof JS0 4 amgi b o

2pga ool Fun plall 9o cho a aloe L can ()
g gl Jlae! dlais S i 1 g0l abia Lall (Y
e 3 o plowil gy fe (7

Al yhn 'LmH-JI.L ol o (F

1

.

-n

=Ty

-TF


https://isipaper.org

isipaper.org

¥ oamas

JI12E

(15 yododoni) g 255 2505 53338 (y303!

0055 Bl fga) 5 oliples 2l 0,8 8 gl (W, 0) golil am )0 90 b gl g0 5o plall S5 ol YO

N, ==Lx(x=1)
Ny=-Lx"(x-1)
Ny = p=rx" 4 rx"

Ny =x' (F=rx)

] Bodns 21 (et ud
L, Wh

‘E!,I BT

Wy Wy

& g >X
\ Y

Pl prass & jlae plaf S jgee ol o
wix)=N.w, +NB +Nw, + N.B, )
wix)=Nw, + N.O, + Now, + N0, (v
wi(x)=Nw, + N.w, +N.6 + N.B, (v

w(x) =N, + N,ow, + N0, + N0, ¢

I.'.}T Y aad aola ubi..i ;;,.lﬁ.e "glhgﬁi Fi) dmS, e ,;;,L.L.'l Iy Ln.a..;ls.h Jb S el eobw s Jae 23 P -
A3y oMM 1) cogiaogll Jb ol Cualiid i JU (53 0 i (Uo7 90 il pieny (ghog i @ly 50

sl g 5l oIS JU (! 29 el p2l o (gl o

| 8 F, = 3T0KN
y HHH‘“'*—-....
T L
E-:‘; e Fz_m(i; o 3,5 ealanl l_ﬁ;‘,:a_ri Sbedl 3l led e L3 (0

] @il slamio 20,5 glaglall j1 solizu (¥
il milady glazmino 2 glaoladl lealacll (7
] J'Lu 5yae tg'd.':-:.ﬁ.n u:..sz [ .51-1:-:&..9 o ..Lg;,.'a_-i J’Lh{_,LJ' U\.S-_l,..a }' ookt (F

o giledae lp canl) Coo A 5T 0408 gy (SlSw) )18 () o Cam JS Al 0

P e

Tl S8 2 lauly, §l Suplas SelSonw (5500 Bl s (o)1 (gl 99 U4 bl

v Uy = Vg, Vy =—U¢, 0, =6 O

L5y
\
T

S

i uIE:\.r??vlﬁ:u?,Ea:ET{,Y
ﬁm:hag 4 i P U=l ,V,=¥,0,=0; (¥
l’ % Ir Uy =—Uy o Vy =V, 0, =0y (F
' 1 ] 3
.h.vS
ggfiht--w

Y5


https://isipaper.org

isipaper.org

A dxio 312E (55 yoionsd) (g 5350 899 (59339 3343

ol By pke 5 SO & (Adry) g pl 25 @b YA

ﬁf BT C.T ¥
x Bxy Cxy Dy

¢= 7 Y Y 2
12 5 eoliiwl o j9me 95 bl p 5 b 4 dmdio Jo plgie o @l ol 3l GlgF oo cajge 4 0
i B=C=- (\
B=D=- (r
F ¥ Viv v C=D=s (v
> : B=A=D=o (¢

> Ls

el 3 allae iy Alie o (sl ol i ol @t pll s EY cglunie ulie alaia b glides (ol

Gp JF Ya Ya a
=—(X=/T¥y——NxX+ YTy ——)x+—
== (x=Vry -+ y =D +2)
Pl e 350 plaf Lol iz Focub [ aF
y at =o T, =o ()

\\ ﬂl}f:O;T?}i:ﬁ(T

a
\ at X==—1, =o (r
>X Y

et Jad B e ali ol Al (R

Tl prasme D jlas plad

Joled Jaly; eads gl Jbul (Jobo sz S Sz gla o S Ol deilze gl U5 S 0 OO
Il B ) s s alia) ¥ g S

G Al oy gllS Cod Jale st S e adaie S5 g0 dp Glpr dsle 50 lapg agg (T
il ok

a4 dly (25 ca Jomd LDy A0 Ll a4 sped ) STiU jlas abelie sl (gile JUal Jas (7
et 6105 L

ol o il 93 L e p Ol oS3l e ablie sl gl Bl Jus o (F

¥4


https://isipaper.org

isipaper.org

A o 312E (35 pockodinnd) (6 55 6395 5399 (330!

oy gl sy BaulsS Cu gl Lol ol nﬂ" lraiug alod coles mad sala 4L b 2bis o
J,l u.lml 195 dugly il J.?'}u [FYR H.I’.ﬂ.i 3 u.ul.: Ay Jaiis U:"’“" g8 A8 I;ﬁt I.J’)" ] el B aals

A F A . Coml dz j0 iz X jeoue b pdaw 0 g0 jalidd
" o

Yo (¥

i

s (¥

5 el . Srpyiia ; :
3 (A0S o fa abli plaS gl =N Al sy 1B T o cod pj S e ahis )
5

Faglel; Uas o iy

Al g fe Ll 05 ()

B las op 5 2 o A las 505 (Y

A Clls fnpin B llas 505 (7
Clls ypim Dl 55 (F

-

il e Syl plos” Y'Y

o (POSIION) coiige al Sl Lols o2 Bileanli asls 43 (Y
gl oy, d.u;yw n}JL'-f ‘_g”d' sl JJLlu hl!) dl.u.ﬁ e ln.llrﬁ Ay
. FLEST

amaiat _T ﬁ‘)‘-"r._f‘:".)'-' e :J.ﬁ.,.__rn_‘n.i'l G" 4 'Ul l__’l.qnl ﬁhﬁ ﬁjlu.t.u.n uLnJII,ETJLu‘-'l LT ff


https://isipaper.org

isipaper.org

Vi achi 312E (55 yoionsd) (g 5350 899 (59339 3343

womnl 5 s gllae K Culd s ks s 00 sale oS g bl b o s 0 e gl TF

kn'E  t
(Oer = ———()") sl 30 o gl g0 JS3 3390 33 43435 plas
w(-v') b R
E 2 . X al
(L [~
; K o
N
a4l
L
v
2
0

3yls e s Su oylpen X gl o (3
210 z3a pd S0 o len ¥ sl o AleS aga JSG (T
Sad i 2ol LEERIT B A A Jb- b Lad miu L ol SRaar
gl B Rl L ol (S 055 i 52 (D) 5)5 202 ST

W o 30 T gy (eined (A0 ol 00 o3 T glads &y ailgind Jgo d ol 4y gl lo alaio b goY 38 paw YO
(r=efiAm:E=YeaGPa yd="fmm) ‘el MPa
fo ()
Foo (T
Aoo (T
\$oa (F

il s adls lad AT a5 dauwy 3 e vcad REETD: &0 AaliesE s s Lzl syl AB 5 Y5
L sl o Jolo 5510055 s Saay alaii 30 1y i glicnil oF Windbogo Jlacl g yale Lysil 99 30 P il slog i
Ol i Gl 3590 P (g9 jladie it o i

El

—
YRL

i 5 El
o N < RLt"
Et'L
FR
v =
RL
Yol s O gles slad Y'Y

r

v

iy

sl ol yor WATPING L (55,00 alae b pgs ailgiad o ()

it fis o 10 gV g E ssle csls an i s StV Silean (Fan slge 13 (Y

el e a2ls ol Warping 5. a5 st.venant warping Function ;| eslaat b Torsion aliee |= o (F
295 pad asle o5l Warping 5. . prandtl stress function ;! ssleeo! L Torsion alews > 45 (F


https://isipaper.org

isipaper.org

T J2E (35 yociodoni) (6 3558 6395 (533,39 (330]!

g ComlanS adaiio ol 33 o0 GGG 10 e 3 o0 410 (Al o G S8 o alallo b g —YA
y fn] g lbadl3e dx ok

5350 8 sl 39 53 Ty ailha )

/ \ Sz 8 a8 gl g0 ) Ty ailge (¥
# X

o Aed gl g2 2Ty o Ty adlia g0 (T

K__// Sz b sl 9o 2T,y g Ty adlfa go s (F

fasl o a3 plaf il s 530D g B S0 A S pj pdaio b (S50 ez i 0 T4
e A alaii (Twist center) e 5,2 ()

v el D alaiii (Twist center) _fses 35, (Y

w] et elads e BN 5 i el (T
H B ¢ 1‘; el o il B olSEE (F

+E

Ib : Y ¥
Tl e — s p (V) gl Bl o g b g oSl 5111{::; 31*05{123 el Cagdi wd s -Fe
in

e 10" l 10" I 10" ‘ 10" Yo Y

AG Alange F o Ve (Y
i Be (v

g ,

4 i (1) :fstl[femr Vo (f
Vi Web (3)

A = — - 1

71 30 ok
/ 1 1000 1b
AH LY flange E C ’

1000 b,

gV gl glagu iy 1 diladd coal Sl s S0 51 glaladi )0 g Ojged mwpd S s T
8 jloski w8 )T a5 g jladia cails LIS |y By = o 0008 g By =0 0c)f (g =o ooof poliec i
Filew! guiie ald o Ll F
a,oa ) ()
apoa ¥ (Y
—o, malY (¥

—ay oool (f


https://isipaper.org

isipaper.org

W Ak 312E (55 yoionsd) (g 5350 899 (59339 3343

] tﬂﬂﬂn=ﬂl,uﬂ'ﬂf' § 8o BD o sl e el 20l Jlosl ) i 1B Al o F=YaN Jb Sy FY
foguiige yacghe wix B dbdi ;5 5 1835 il 90 3 o] jlade g eads Jaie D iladi 4 )b Joe 51 1>

el ()
F=Ta N :
5 TooMm Dln'F' (v
E v C
A A D VAR
] B Lo Y ¥ (f

TYoemm
il 4 BC 5 sles Bl oud faze O Gl blail wa LBC s aK coiicu s LAB 23 —FY
Eal plaS B il e anii il 131 T
E, A

) ELARAREARLANAARA

il 25 pllas G il o o (5log pd (3o glamdio A5 gam g0 Al o 0 -FF
O, = Ax' 4+ I]yT
Tyy = Cxy
oy = v —)
ol J 30 C 9B LA gl pe o slall) a2
B=C ;A== ()
C=—B ;A=B
A=B ;A=YC (v
C=A ,C=B ¢
Pl pne Sl plas ¥
ol phaie s 35 10 (55 el S5 T paite Sy 53 p S ()
WS gpat pdain el 38 e 5l Lz (Neutral AXis) s b peiios (slo s s 5o (¥
(57 STl § e (gjpm Lol plas il oo o Rayleigh-Ritz 5y, s o5 sy o6 (7
a8 Ls

My
sy 59 jama pooges bl i alade b i SO e tes 3 36 A Llod el O 1 alaf, (¥

ol adlil LB i cla b 5 S


https://isipaper.org

