T T AT T

Department of Mechanical Engineering
Khordha, Bhubaneswar Odisha-752060

LECTURE NOTES

Name of the Subject: ﬁ-lnenaﬂq nk Meteacel

Semester: Badl Year: 2o0d

Name of the Faculty:_¥pxesn Kemaor Adho




jp vany (oo pajoa

N TRy Nw pavudie 9 ]
woffs |oLayrd LD O wapian (PP G @ L quan? ._.wma,e 12
.r.__vwr-__ﬂu ...u_rv_.u A...I.-_J :
g L _..cu_—nu.r .ﬁ;.u!q
Ao g V9 v

Iy 2 7] ﬁ_.ECDu
G pafiod @ pool C

L3060 o ﬁﬁoﬂ i Ra @.m..ﬁl.qmu T roupjuisay puieiu? Gl
29U 3D 23q

.__._L.__. (1 _H"ﬂ \

4 __ﬁ_..‘.uﬂ_ tv uLCU..c..m.w“_ . [ St 6% 2 ﬁ_ﬂ_ L AO E&.ﬂv
vi 400l |[fL2 DOo| Wi Lol Pun ,_m:ﬁaﬁ__ WGy wapb ™ ooy Ol
{2 ﬂmcﬁﬁr:_ WG juaE ﬂ__cn_n._. WGl o \o e {Dw Wy ¢ UDDWYCFEp

-.n.___.un._.ﬂ L uWEQHE 23

\EEC .m,__c..w__uozw ezl iag Sg.c_a FLIW Pwo
qmuw_"mtﬁ_.u o Podl yuigv wn_ wo d=n P2 (9P wﬁcﬂ o wbagm A=t

S aviE
@f;ﬂt_u N ﬂ_.__r:... .,_n_.m 1)

(ow dy 1C

L= ..._m...I..: _U_....u t

e U L
{0001 P AR ywsopun
o ppg@vIp WL

paor 2 g .

Jd TEITrTeT
vapdr V¥ g 9 RADQ

qd W_T_Eﬁ. 0
4 ._.u....n__Dm tu___,.u_...-r...u..ﬁ_rru...__ "l mu.....__.ﬁu,.. ___F....._:_u& i

_ru.:u.u._man_._u 19 4d ¢ _ur.,._c,:.,.:i.u p=o1 §9 L2 DD M LY LaCouy &

) _,u:_GE.cm_ucu,u_ O 5

1090 ﬂérﬁpﬂ s

_uu_u:_ Whi.ucsﬂ -

U.L,__E. H'.MF..;,..E.L_,. vo (Puoievg] L
o] A andwa) &
pooy O &

n_uE_..TE.ﬂ_—.u WLl b o {ar

" poo) Ewiéftﬁ =
joaoy  2ageRl &
220) wc,:u..tza; g0 vAN
ool PR &
O [pfINma G LD VPR (o
F_uo..._ 0 D f.;L.u
oy b [l o (902 [P wod ) O papib 24 Row o] Y
. pool 1o vadh), & poon

-+

o e

0\

o DNBONDRANNNRINNRRNNRNRNODH NN

F )

WP Ay oy
0] -




= _

v KNS P09

d e— x/W.I// : . W BQwaw QW vun_o__;% UL e |
.. Lp N;ﬁ:umﬂuﬁm GL -#avef ORQY P09 U
mmw UM DWYOIP o LEHIIWIDWD Wy 4
250 ..(ﬂulw_.,_ _;___G__.mm N:Jun__ v NGo 20ep QL 7

ERACIRE GE &Y |

|

au0)d  LoxDundRIp 0y E_Gu.uvcuaﬁn_ ) 2)vOp n..d_
i Loy smvevdwen 1 #|0va | GIOY %

auo|d wopowreip E_

monpuadied w wcl.um wpap G, ~Goad v

wugp payddo Wy aeH cwango > AIUVD DO

Pojiod v kGuwaw WG LD LoKKeLdwE?

vl Q2iGm weu  |DWuOL ),

TP Auevinnd (Q)

WP [Dweolb o |pao2

yup(d vodDwepp G Gt
lojmowmdiad _w;mum va @owpgp Gy wyod v

a0 uof ﬁ_:"n__&d g e Lt REILY) i.uc_r_u.—.
pa|joa 9 laguaw 1(p LO URVLIXI

Gunod aile v [QWrOL iGy,
-Jvapid afval, mﬂq«w
g

- un_F 7 i &F. fO LOHOUIGWOD
W v P2LIGWoY (o

ﬁFLEE,_.. (9 WEGEQ bad
Va3 bl __U..._E_u_r_h I

W0IG® (33 (or0wvdwod (@ LOIILIL ()
vy RIVIp VO h—&f,ﬁ. {3y

AR _wd ;N&WH |2

0022020022200 0202000MT0

Vbl

_?%.U ﬁ_ft_..tg‘ru Tu .n__ h_” E t - ...
i E.__zﬁIm..ﬁ = odWT ¥ / pIvep NLDIRY U e
o

n:l%l d

.}E_‘_tf J___._,EE_TT_ .rE.._..Hf ¥ *uucﬁ_enrr... vl L v
RO Pa(Dd Wi pap pioa led pidopaip  Toupaey Wy
SO PLNO

@

b 600000



WYL .m.:.n..r wy Uk W.CG vp - # W uon WE,E_. Wn_ t:‘.on____...n_ o
fn_n___..,__u W .nJﬂ#Wc_: uﬂaﬂw P___B mw.rﬂﬁm_m: o oW oYU 2 X3 WE.U.F..."U W_U._
DrurojGo wa WOV wand mEEE 0 ey  [ouwou W bajos w2 Dako
_ (o> o g o piril pooq
(q-By w UmoGe 43 K08
c.E.ELC Ak ___1 ﬂ:aw__aﬂ. —N:uaﬁut U
poe - 3O l|soF |0 vavpd ko L uoILa |2
log) woLiRd il ‘UpaR R EE@E o
[pa k0 d L Ce puo pool iCat
pLo wpLd Qi 1P m__ua.ﬁacm __u:_.&,a R
o ‘(h) Q@cj u.@n..om lo MO LOIV V3 |22
WG ke OF pagp @ E:Enmc;pm_
i G0 LYk

Gpuayoa v ¥ (WD
| DAL 22 ﬁhn_n__ew o0 C.._E,__uu% ok {234

o 2 EEQF i) W.L W Lmogd YW

- ﬁ:uE.HUmmm __W_..wﬂ.T wlu_.ml___“___v. %@Iﬂv Do Mooty
(o zu@uduop puo LML

len S 2 yholiag oW HEEfE ,Cuﬁ.ﬁmﬁ_a waﬁcﬁ_e Vo |y d____,_Er__E‘
._.._—n__n._utun__ _m.ﬂ_ twﬁarﬂﬁ w1 [OakajOus ._.wr-_m jo oML Low sya@pt agy
< GOHOIP2L GO - e

(VU2 UIDb |

b ( Leme M __S_.v

.r_r.-u.h_
dp

{fa

LgH R RIOLD Hfum,.uﬁ ¥2)

5
B Wy
.NH@LHE ?u __.._.n_u._..ﬂ_ur_.__p?__GE __..ﬂ_ 3 E_ﬂ__..._—m = F__,G._.,____.C —..url.....u_...ﬂ;
] et _—

.m| = -—— = |_nw 1 E@EE EC.WED ) et
——————— Te T ; A :

i i ¥ gboa w0 2Boow Rl gl
LRl Aoy

dwos 0 YD
anD2 kde 0

_.ua_w_ goi P EEEU o -pve) AU R
oulR A - 3204 (O 3A0A lelies v
U932 2<) WIOW TR T F T ATy E&c: Wy o pooy UV &r:.taﬂ_ el
_dcaou o Plafao vr WL
o) ;.cé,.:,.._..hﬂm kel LI PUY
:v:c:..w&sm L U0
M) MW:GW Lrom v dnfde | @
flowe QU 4

VVIvD uroud o
Wy pup jwod  uy [kl Gy

QPR IV E A &) F.m_r.,.m.._f_u o) Cauame W
ooy 2wl (B PO oreG Gy Gy Vel

WG Amvoew 0 s ko Ui pEua G
“rajrwovul g ...W.u ﬁm/.mc Gf  gawgr 1 jovudl |l 1200
voppweafr G 9 uo E_._ﬁ_% J0k0p LK UopDweRp .auwﬁﬁih.- a2
“ajavduog wimig ‘uour (V00 NErTeY m:ﬂ;f% wpLisr b RGA Lo paijdeho

W1 RdEa :__DE_ a0k S 12r ..___... ._u..w.:. ,.H:.u:__n_m_m“ a0 cE.&ﬁ.ﬁE 1L $0 a0
- _“..- i .__u. _M.nw....

=

2
<

o
M

(® WP TR GUONTY

——00 0
ﬂ—u;-_ooonaan—onnaooE-Q-Dﬂrl!?r}rrno-o-fr-rrJ



3 meﬂcrwu._.w& :

i .:u..cw..in_ ) .ﬁu%u_..m...u Qm_c: Eﬁ.@aﬁ_
WG 9o paoyip ¥ \L

;_.rﬂulm.fl.mwmﬂw. W.de%

qpo| W Lwovid

?c?;ﬁ__n___ o v Juwpj? 1@ ke _..Owﬁu_m,__ U gl * 49 | 115 D__d& vm_,....
(Brovy v VaRUS I pipoojos  f3 fran AR G w0 P (0 B
* R __Lq.qo__m,_ﬂ 0y W___._,:L_a_._r.,_ﬁ fr..n___..w e ) Lt En..“_ﬁ.._ﬁ.ﬂ. o) W a -wa PR

wa E@Ci. PE,_W.“E_ Wy () 32101 ? La e .ﬁu_uon_._fn B ew Hﬁ* EL &.n_
..wf_r.*ﬂ

oy atau o Ugpouikd O G fo oHOY

)
r%..:u?ﬁ loau@o A G| f Cawpedy Gl _m._Er,z Goager 12 viawe GL
(@) Wi v &

‘grlowygl Wil

5 c.__EE L ol G e ﬁm_ﬁ. _Gcaﬁum_accﬂﬁu
v WWuou) 1w uIgL
: =

10 it oeat|0 e

ol oY v o}

g U e .H_"._.,iun_. wlyl
(o) (wod PRI lece0T &

a2y o0 W (@lh _Mp.uaﬁw
JBow oGy W ey o) W O

a0k ly Lpbas! Gl puo Jugr)  Uurousa

iaow 1o WEE._T pafoo canEﬁcwﬂ TR L A

Capounjea 1G PUO _wr.,a:.omc ool pool (oAt (o yusod oGy V7 2
ﬂwﬂ Cuoie (@ a8 prih wadn
, ?Emmmnc_.ﬁ q Gy proY W uroppe WGy

puo a2 _GE_W..E up Gk Jurday
pisowen wi P01 G fr QK@ o dn
waue (0 1| 0M ﬂfi_“_:..,; W @I
Lem pwa o &

i guiy

< odovel Bavip U) vt GaGer of dn
wav (O :...__nr mw__,_,:_vfj 0"V ¥

(v Bpovospodord fo Pl O

ol 117 ﬁ_n__n,:w LT

vo viwod (ua jov wc.
P Wworp vepw w0 Pioo w :&Gtm

WGy Ppuo Wow

el

e



2 el |

oy

TR
’..Uﬂﬂ‘ﬂﬂ##“ﬂﬁ##HU#UU#’#’F_U'UV'W

“Wonehy % by '

Dehoviorm of maleial andeyy compaeneon® e @
An et v 0 chooee Of bc-mlmﬂ l‘flrfﬂ.'.:||:_v|1i1 b""ﬂ"’a‘i of inﬂq p
nprcfmm,im comprewnéon ted  ohoal  aprcimenn onr ened. o lt.:i
fvolves meanememenl 03 pmally eheage o length
o T cont of ekl einal  plawn  platia  eeave dollotan rxﬂrﬂnd Ao
path an W geonile  dedl  up to oand even p'h(f]h]lﬂ b’ﬁﬂm 21”'“ poi! -
fon loiger values OF (corvt divagy - 10 Bin eonr Bux el b 00
neek  foamakten.
1 Foa monl ballle maletdnls  wlbompde compresntye  plaean 0 comin esntes
én mich laiger than & deopdon. 1 ¢n beagunt of dlows  ond enccrs
patstl & baifle  mafeiicls  ehich  eseoxen thy enall en teandon bed
wil ol oaflect e rﬂﬂrngh 0 COMPtesnton:
Behoviowy o maltrce) eoder aepecled toadings:

whta a moladal i pubjecled 10 aevena) o oleess thal (g
dnoen Jtaptle 1o cOMpamnive and compaencre 10 feonele thee
in nid Ho be nlprﬂird loaded. Thin 11%110; o vtm;itha plaean adect
e n‘lﬂmaﬂ) o) matesral and s edfeel op ealled -}ahram

9 &hold Loaded ety

PUH"‘E nn{akhﬂ al
o poqh'wlm RPM. \ m

| factor 0f daldly- |
Ja neel pnntHf’a i & 0ol p{)nﬁihir e dEnf}]ﬁ A memhbel pnmﬂl\'nﬂ

i A o Hmjrﬂ '”mf; n‘mrln‘ﬂtq ool dedeel
-3 Relichilt i of mall. may oot 00y det \ A

= Loadn mﬁm bﬂ e :;\z-'.-r‘%lnﬁ e am:i olimaled  eada

- Oceonsonally  ccme membeyn Moy bt
> &ome fdeol condidéonn @t oanemt
claean 10 eobyieh nnﬂ
eleenale plaen ond
- ; fean 1O Lammg Minesn

" o) wtemale plren o
The aoto o S \

Hiten—a

av ylooded

d dmmha deayn.

mitmhey €0 durﬂmd ‘n
én colled hI}Mmq plaen,
en mhdt an

focton of nuit*ﬁ‘

™e volur of 'lﬁti't‘!_" o) opodelt

Slee) = 1B
cooonele- 3 ‘
Tember - hto b



v,

IJ« )

R&bt‘l ‘_m' lnﬂ Lﬁa‘fﬁh ma’lhlﬂ'\ﬂ'lf'{‘l'l‘."ﬂ 0ﬂndl'{'|'d ne‘f:ﬂa‘ t‘PH{M’Vﬂ- ‘.;
and condloded  thal, ) 3
* &laean €n dt‘nm‘ﬁﬂ propon onal Yo nlian coilhy i elaskie bimil- -
Tyn th mlled &y Hoonen 0w A
E; :el @11 m_m o a“ﬂ_ﬂ'\ﬂ—I . S
Hiwoee oo :Ee 23
Here, € e connlonl ol propon Mo nr:e'l-l-!j ond oS¢
K00wn an modelen 0f :lm#r.ﬂ%- o '-]ouna*ﬂ mc:-dulnn?- &
nots, Staesn (o) = T/a e
Sacwn (@)= AL/, t 9
&a:-c-mdma to Hooke'n law v 2
ey B * o- = -.f‘-f—ﬁ.. T Ft L A |
L S A TTH A Al

3 lavs £ el
A hel &5
iy ' in nehyeeled L

e d ol diemelen 20me and st 1007 : -
A ccaculay aod © dosaky dn aiee) may be =9

tc G fennile 10rce ﬁ&‘ﬂ - e modelen O d'l Aron Gl Ihe o

ioxen a»  B0CA feory. Fend plaesn, ofaasn and €IeN] ~ 2
ldese to appleed load: .3

™
& Givin dale, e 3
{gad{l'-'} !#SH £ h;{}m ,.n_f q‘: 1} ![;uf - 5‘.[.‘.15'5. ml'l‘lu ¥ J
Orometw (@) » domm o Acea > T4 = T ¢ 3
O VIIEOR PRl Y . geox0trles " 3

) s goONA] M ¢

younq's madeden (€ | &

L fya s 00 Tip3au el ¥
-y alnesn (o) * lq GIH-I-S‘T - 1
L
e oy, FiL | usooxs0 ooa5e ™| ‘o

1onqaHon(At) ¢ —— & — s e )
= €100 nE 4159 # .
. c l

at . 0:358 ,10.000%16]|®

o Haan (67 7 T gap C 9
3 .
: A



Eﬂb‘!':‘ﬂm;ﬂ‘na dale aeder o 0 mild plee) Opeovmen told o |

!anﬂﬂ.

a Diomeles 0} My pprarme ¢ ag MM

ﬂlhﬂﬂ) ol ﬁ;- -nprcmmm . A0 MM

o (x1" unde O loac] o] Isxel® 0. 04Smm

|= Load ol yred ponl » 127 S e

o Moumem  (ood « RO 6O R

- Lengqih Of ppteimen  ofl€ failese ¢ 3%Cmn

= e (Tel g lAR j‘ﬁ}ifﬁn - .‘{ el 0 < fﬂ
o oqr r{iﬁw lem o) "'"Ild’ n*ﬂtm (ﬂ U'H'ﬂ\ﬂ“l nean

O U GUuu p




®

probl em- . =
A hoflowo  nleel tube n 10 he oot 0 coy an owial compren ive

lood Ol Va0 Rt . Y a"ﬂd Aaesn 0  pleel ¢ SO MAIms A 1oolon o)
podeHy OF L¥ o baed i D dexgn . Thye '!GHIJMM:'] thyeee claan e
of Whes 0 ertena) diomely (01-6 mm o ovailable.

I!-ah't e 2. 6smm  Medium : G.OSmm H,nyn . L. BEmm A oKnen)
abhich pection clo wee nepo mmend 9
éﬁl "-jl'ﬁd plaesn (@ y) = acn Al

Foclea 0O} nﬂm'ﬂ . 'K

&0 aminpthle Inenn = 3
, pamencible POy 25

Laad (F) + WO R = 140 x10° ™

20 Ji#g * Ju1. 857 Mea”

jwonio’
&aena () = Flg 9 10281 ° "T
° i
-_.? q = |||Dﬁﬂ - qmmw
147854
we  KOOW y De: Ovl® diomely
oree 0} pled) be = %/ Cho - Di ) = 980 Di = Ton ey Adomely

oy ¥y 0018 - d] - aso

9 d' +907y-184 9 A- 45.262 m™

meexn oo () 2 9_;;1 . nm-a;qs.m ST

Heaee , upe o4 lrﬂ;.l necHion tn necommen ded

Boan wilh. Youping  caomnneetion
A b mf.“) paopn. neckonn wa&m

ouig) lood o ® anptsny N h*a- Lel |

oy peoken b A1, Ay ah, aespechrely ' be My gouog'n MO

A P oo W awal load epplied.

R qr.tﬂibm‘tsm wyx  loed udtna o 0 oo the tnw

wol tood. mwmwmﬂ%wwm

& ntepn and nuyecteo {0
My leagihn be 01, oty aodh the

0l

Atdun da.ond

00004 L UYL eLILitltueoeoooe



— o Roxeh KXo e " _

fa’ 5‘ lf—ﬂ' !,"‘z,‘ T 0 000000

[ FE |
v U

"
v

s r.‘punc‘j'n moduelen (€)

tel un dévede ﬂ";r_ neakton m 4o theee potts e Lood ﬂrkna =
each Fﬂl" en ‘P {\ﬂTﬂ an phoen N ifa-

How
Cagon peckcn .'!11'11‘ Qin__ﬂh ‘[_‘lcf_'_baﬂlf'tn
] —_— . ¥ Al

= 7:' —3 E)* _t_. —4 Al 'ﬂ

! ME

? — G*:.‘,E ————!Et:{!‘if '_",ﬂtl-'fh
5-———"6\4'% — EJ:ﬂ_IJ_ “—3&']'&3
X by AL €

| 10
Hew Af, A% 2 AL aye Iy clﬂl‘ﬂﬂlrﬂfh i ponall mend

Total Elanaek'm (ALY = A 1 AL 1AL

' Eﬂ ALY Ffi ( h Ly
AVE #r;'iE Ak _..t_ ’_"!;5 _
Enﬂhh_m?- 5 : tood of 40 K. en
'Tbr boy o nhoean f) -Hﬂ (1] nt-h']rﬁrc'l 18 @

I . - 3 frﬂm'v
(o = m {ennt ¢ E= NoaxIo'H
/ Fmd e o macle jolel chﬂch'm o 0315 M-
1 iﬂ i
®y Fnd Iy :10‘- Uﬂ.

&
Gevn daia : = L A_SN"
F- bhoRA - qauloaeri E1 o I{heq[ IM J'J" :

r'f,c_m ".*‘f"'h:,l B 4 }

- 2107 10° rlme

el
e Ay - FU - yox10’x 160

—

mE *'r;.,{m'umxm*

]
DL S (il 4 ;° oilus
ME  my dae 210010

Bty : Ebs . Exm‘utbﬁ - 0-0062
AE 08 x 210010°

il . L + 0.0062 1 O-MUS 70 0062
ton (AL) = At tALA4L G _
Tola) Exdenpren (AL) e



by Edennton of portion@ » L L0 #10% 4160
e :ﬁ‘rlis‘:f
1
gxleapiao o poaton @ - rla | yox10*x 240
Mk "u’q#in""‘ €
fla . LOxI0>x 160
ol akon@® « 222 ¢
RASOSA FO LT A, % TN
yoxlo? b 1ee 240 mn"
on e o A, —_—
Tolol Externt - ; » |52 L] | %
0336 = HOXOP. Y
£ L]
S AT )
5y E: yoxi0xh XM =|1;9154-51H1M]
ons e X
ohlem -

' 5 difesen! motle
A n.hpprd bog @ ohown M }eﬂ ¢n mode wop 0 llalal

' . L enodelun + ax 105 dlmat
fye mall © b gowogs mad e
| io 1 %105 eilem . Fd 1D exeapion of 1 B
| i poth M poeket oae  2¢ men IDieROn

, pabytle wal of mall &
pell of 15%M

|
ﬁ fr 40%20 : 500 Mo
i‘,rm:msaﬂﬂm«-"

won @
gateanion ™ pon i
£, 28xi0%e 500 i

— H T
e I g U

Extennton m porten @
Fla 15010%% HP . 5.3)3 me

ME T poxinI0f w
Tolo) Exlennion ob b = 0.0181 + 0:31% =1n‘sqnan'-r]

Eﬂb_t"-“' fen K000 oM and dromel ) DM r'm'mnllﬂ bcaey o

i o‘;f I;E? dt-t‘-- bl.lﬂﬂ 10 me - tade e lood xkn, o Mo
oshpion & odtsewn, Fendl 1 madulun o) elmialy @D
20"

#Lenﬂlb ol unhoted MG (Ld =
100 N0 £ BOOM

r."z‘;"';- i !

» 7

(/11
1

L"ﬂ"’ ol boned Odealli): hooma '

| i

e
000 S |

-

h—_—.___ »

L'&Ui-'bb'i ¢ 0O O OO {;b{rir——i:r;-

.
v U v

fi.n
¥

A
“

)
b

-

B

N



Ay T ‘_'
W T)‘Jg;o? ¢ NSW

)t F_&l ; | --




@

_[;_Hrr’\.}lu-‘i _L'-j o jfiﬂﬂr"'ﬁﬂ _R_QF."

Coonicley o iﬂpl."‘ﬂa b hmmﬂ pmolly  diomel » 'd,_'.i:.raaﬂ ciomel o

S Ir T Yr—er—

Ty tr 1 T

Pl Al [oan g Pome Vi o Tomiie L |

-

=

e

i
9

3

2

Id].l and “ﬂah‘r a0 phoe) N !-t‘(a- Ib.*}tn M eadnn necleon  voaled Eﬂ'ﬂkmﬁtﬂa
on elemenlal g oo coonidaed and geoeral  expe ernien fun !k'ﬂﬂﬂ*'b‘!
04 ™ elemenial lmah derived. Tyea ﬂmt,‘m exprencn (n idradﬂ’ld

hed oern baunckua coadilecan ol ""ﬂ"’} mﬂﬂ It erlenpcn

Snam (') = F_‘: e W —
E ER Cdy=x1)

b

TLS

Bt S i @)

Exdeonion oy My elemenial lma’ﬂ'; av -
s _AF

Conntdn an elementnl 1-:-.315':4-.3 o ——
o) e boy al a distance ot , .__HT
1/
dom  the lmaq end. £ |4 /. ) -%\dhrp
d' - Diomeer ol e ehoenen o
| paoonaeokien - a, .(ﬂ.-ﬂh.), i -
| L gL ;‘_] .
|l Rote of d')t’nﬂc o} die "’@J |‘;___ = _
| . di-dh L
L Hee % - ﬂr;fh
| et di-dh 4 L
|
\ -1dya
e A2 )= .
Caonn neettonal oifte (A4'): 'l,!,f[d‘j' <%, Cd K1)
Ifﬂfﬂﬂﬂ'ﬂ ol olawn L'y - .£. g F :..Hi-—-s.
' w ‘;{1 fdl“'ﬁ}‘ % Coly-Rx)

e dn s dlaun % ‘"’\3“‘)

o 'd"

ET Coym™

EXN

Toto) 'Elltnl’f&ﬂ G’fﬂﬂa e hnﬂh“‘)! Al s

=

opr

L
R AR e - 4f L L
..'f'ﬁmn""‘f (& 'J(dr“i En [:d:'&'l -R}

1
sl [ﬁ:—-'f"}a :

o R
‘\'l.-
"j L

-]

[ah—-i' EFT-]

- ITonpl
S ___,__._..E e ?tf‘;:f:nﬂ
s gé ;21_ ,.E’a] 4 y L



| @

Ped we xwew thal We d‘Ld‘

&0 Al: .f'F_L_L---l—]'hF'L ‘ :
RE () | &, - (d A\ d

L 4
Ay
-y
J -
RER | "+ o "_J i
-y
. bl [ * ,_L] & =
1Et‘dl"d:.} Gﬂ ’ d;* dL d] = ;'
I.H:L [J—- -_I_] . I.|FL [MJ ;,
zeCd-0) [ A xE CGr-oh) hds. 4
-
AL = HFL —
TEd, O, \
— =
__Pk_}‘f!. mt! !."r dl = dtt d “'l

| when e «od in o r_-mhmﬁ dio

L=

. APL FL
0 /o N B Py [ [ 3
i ¥E d” AE

-

E dnnaulm aod!~

comnidey A omall elemenial orea da’
| al a diplonce x  daem bral encl

et § batedh = Di-0
R_D"I 0! E\"}ﬂfﬁt o —T—

Batadih et disleace "K@ : _EE __(b._;ga "

‘l'

-

Yl ol _lf._l P ol

|
Y

o/

i « %"'i“. [[:b_];!:,x] -
L i
Mea ol Mol crom oeeken 1) - (b,-kx)! -3
-3
jaean ot A': F |
ik @) b=t -
1 s nﬂ“‘ = £ -;.:
alaos™ cl A te') —E" (_hq*"."')if yle
Fdx 5
Am'ﬂ anx 1eogh o
Elﬂl'laﬂt::; i tdaﬂ Ch-wXNE &
| ra e lax  [wmbew ) o
1 < o -l
Tola ﬂﬂﬂ?ﬂ"'ﬂﬂ J aY o C_—Tu.-t‘ e —i - S bRt I -

2
< P .
L RN

J&“J?ﬁ.":_]ﬂ ‘.';




w9959 0 4 Ww IO

00 %x0f *k %0 T 01T »(0h)# ...”_._l.

-__.. — —
ot * 00910 © 000l %0l X091 *
ApHpL3 2l
ah ¥ g -
") cmﬁxua& wr..:vn_ﬁ jv LOIU W EXT
b
() Lanped wwepiea LO LoaUII A
—garr Fooar )
Y — s owwe 3 (1010L
—
siasd (/N :ﬂ e Swh oivt s w(khooT <3
bort i MOl A *d 5B

wibhoor <3 LAl pMO9 O ooy (WU a0’ LD &f tuEwFac LIy
oy wtt fO ruxﬁwca__m Gy dwie g .@um W Unle o ews OL QF

soalosw ﬂ:.__u;..u..uc_w l[a|jaw P Yi? WSO 1AL W PO wl fol

lWiwoh Woup ¥
L WpepIon mcr.ur kg (9449 __.wcn___ sV

- Wwolh fo _.aT._ 1o |||11
ﬂm@c | O »Ok | e -fiﬁﬂﬁq
wq-1q ) 2t i
ﬁfwgn D2 (R)ke 3
e

J_m.._._.
o1~ 1oBor | T

M ME?L -?x ﬂ%m‘ .&wﬁ-.;..mwm )
ﬁfc&.-.ﬂuwﬁé T.i,._ :.,_.umn; ,.:_ Wit

Tl mmm————— = gioo |

._nnh. ,..“ﬂ

m*..mﬁﬁ -1q WE \wm_:. ,._mh
MTELS a-] - [ ays-1a)/boi-] f],_h__.u

s Y o T o S S s S S S S S S T

n e

m s e

ir

i

e

e

e

i

e

e




r 5

vugyvod onpipw  fo Gud G Wsﬂucﬁ (o[
j? O: "d + 05 + 59~ Obd=
o 0:"d+Td+de'd

E_..._,En_u._irw W W___uo.ﬂ G 20019
4

__f._..n.mm |._._nﬂ— ‘ ﬂ..-.f_ﬂuﬁu u-ﬁm

v O - ¥d

3 v

(4] J
sk =
g h [t

- W puid
W. VWDt @.ﬁ Loadi {2 (ot 1O : ,
S wll w00 - dd Cww 00b < 9d EEQQm: MC{
: ¥f o
ca wwot Ul G ot xwwos <04 EEMJ AL, o
Qi) _v
o Gf YepY ooy C.q.ﬁ,._.__n___.._c.m |
_m% Wi Lesoye @@ (R VLY g

w

LLoWUIRE (0L

b g G © upvod no o c.ﬂ”,_am_ccﬁﬂ (o LOXNIPPD
_ AUIUULXI wpuodvapuoy G PUY
Ca 3abaep) WoFodiGEoa e § . |
Qo”u g Row Lonwod (o2 Ui Bupoo puo| w2 ﬁ._uavc Lp -LOX IV
waf ¢ 2 ; |

.t VUOUD *CUfum.uﬂu 1o Q_GHE_ *Cu.u_ﬁﬂu 4 Tuw*u@hﬂaﬁ. q T ...._____d.m_

J..aﬂ@._mrﬂ Wi..w.mu}d._. _ﬁ.u—..uujhﬂuuc 1’ 0le]]
voiefow (waly il Yurovw
idournd vy

L]

..._:a.u

joryne L 7 AUV 1) g (0 6k oL Ul
[47a"'d o0

g juolany WG vy f0] %4 jo (whI <

\d —Yy  jo a3+ 'd O T 3, Evm.wmf g

+ mﬂ_Eme e

[ ._“wmmﬂ.nm

-vkodsv ﬁwixn.q k00| Gooa NQ P2 U0 geffe O Wwnd (g WO 2oV
WG W w__c_ug Quwo vpool fo 1Y O 0 josffa G T0GL wjow (L
4 ruu._ul.u.z_v C mm__.umhl +1_D| ﬁﬁ__..u_,.:_rJ_z

®

4




C .h..E....-t&EWUV 3 :hﬂ_.nt_u___k
v = & = == N
HYOCK = : VX OEON -
byl _ o I
Crewyy " L. =i
S 001 0 s nd +Q5C- 00% + 00I-
((asz- s Look) 0: hgb¥gstd vid
| pawool
Ea.ﬁuﬁ@_mﬂr@ WEE. ﬁ...ucc__uu.ﬁ
&
nulﬂnl\qTJi
: lutot < 'P
‘4
e e
: s

wwnoo- Cﬂx%wcﬂm oo} Gy Lbe(ged
W..; by Loy wy lequaw o fO c..u_aUGE Fmﬂan_m Wy |no Poy

‘N EBGE

nyh Hy e av ¢ Lawuaid R

h

wwS0IT]r che 0¥ STVO Ay @

50l ¥ ¢ ¥ QT ¥O¥ 3%
W EIRIOT oex 013k T T : iy
(2pu), pySs J A Y

.,_.._.ﬁ...nt_n X D_mﬂhu_ﬂ .w.-.T
00b A 0XTE ° WTg : Yy
A0y, MY 38 D 0Q 9

50128 X Q:xn#’ Sy

ww stl-0

W h( O : -
003 X 01¥0b  ° nuly < W
(dpvual Y
G 3
,.\Ulraéra
St
(rpowal ) (8wl )
2 a 4 )
( 0s-34) (59-0b)
(Sfonsn + 59)
- (@9 -3£) b

oue paey Wy d WEEQEf

h N
3= o7

: —

220

#

2 7

EESEEEEEEEERNEDEE N



»

s D AN ON A RN

il

g

T
»

T A &

- r 'r'r

¢ ¢

¥

i
4

-

'r

Lar L@ra._:_.u_ T __;..._;__.___: oly) __L_,.E..___ .&T@@ﬂ-u ﬁ/,_ﬁ,r

M2l & 1S w3e0d

o] ]

_—_.n___ x Q0T * ?h,._u\ﬂut “_H‘F
340 (5h-d) b @31%( Sh+d) b 5iT#d
0 = ,t*3 (0104
L01%00Tx ( sorhy, e

MEx(30-d) * qrg 92 oI
ﬂ@—xﬂﬁ_..n ﬁ?ﬂ.ﬂ.r.r‘._\w. m.:q
i shed) ™ 1779 < 998 o 4

. h
Olx00E X, Six'le 3y
; Mﬁﬂ e J.|:m T
[*) E%

@+ 77 = .UJM_Q &

a @ __._u.w,&. “m:+ﬁ_ulfn.- 0%

. & lep o)
IR ERGEL ﬁ. 05

.:ﬁﬁ.&ﬁ_ oDa e .fm.w:u*

w% W omoGu W Yiev
WE,__ ww ooy [0 KOG W

gry o PGl A < Gagad
_.._.GJ-U.-
wofn W EIRORI] e 3 7 g9 onp- £
: 3 3 2 h
i = he-19hth ¥ 99 WSIR T gkhgle ¢
Hys ve v = (V) Loivngg {0k
3 wuwﬂh#YJhK m_—.-ﬂ
o == y —— 21
he wahch Qs %, 0lx Q3 1% W
ad 1o 1*3
7

(Apouil)

Jd

a

() 9990518 °

ﬂfﬂﬂcﬂ%ﬁg TIC L L

eI a pm— s X __.n_._q
Q0T ¥, 01X 00T *1%d e

* _Wn.ul _...rl\..l__..v—x u

a) |




e

“love lemo) Wwoup X WUIHIP D |0 xtw UOMHIW 0 lejoaouod 0N

W_.axa_u [0 vajapon * 3
= (B aes ._...L_...Eam A

-

d.f. fx laGwilw FO Qova1 = 7

/ o ows Vaddw  vjE Woup
liJVV ..w:.ﬂc,.b lagwi (90100 O \2 jpaouod

e = — S5 0Q BOOF (WO R FE S
f..wi_mﬂ G0 T oF P Wq fo

m..
s

_u.u__,. {0 Cﬁiﬂmcﬂm 1oL

o
o
=
L——, “
q'h'p-u
e
o
-l'h'—'-_. 'r—"l

TRICIET Qﬁ,_x e < ¥p 10 barioBuvI3

wx wovp bov G 10 P £mcu_ (pjuawale VO l20vL0)
& vy ()
AX ._...| s £3 i poeq ¢ LoK2eY ol 2 ULt @ ..

AXTEY F

Bua woany =
cibaaea pppady = ‘bu: o) fO

; o
WO Ul L Wovp XX LoH2Y © lajpivuod 0N

== mv_...u;.siu o V|apdw = 3

] ?3 de < A
el o * ki ..fﬂ.._._. _HDW:_ Cte= _HS
i %lw : u%* wq 2 QB <4
logq 42 20 =P 11
E ‘pLe hkddm
TR wpr Woup Buwboog v g o @piwod

e ——

n_..w:E (ma dpi Gk inp WG D 0 LDUUIR<]

gad Qe WC,EEE.:
wod Gosz O vwpdwpd 7 uwan QL puyd #*

w590 < d| &
Sulol = 9008 4

0= 54890 ~d 34T + Q59 +d QS| & d stk

1
:w 0pQq PV 0 ﬁmﬁﬁ

Y

n

n

pplnnDPAPHOADDALADEAEPDLPAND PN PDANANDNADN



T r»
s &

A A A A A B A N " H B PP AP AP T P BN
>

g T iqid e
g ¢ v

Swod . unguiw G Qg o Lo kU
EIVRRER ] =) W.:..n_..:_n&EE ﬂn C10k

diid <d|

Hphiy
ey ! .
J _c.ﬁp vtagoaw o wmg oy w:ﬁc LAy PLoY
_ r_._uui...__.fd.,.“.w MO B Wf.ﬁcbnnﬁ aly) .
9 \—G mn._;xui;u LTI AP ﬁ_qE @ puo )
Jow wo  wPwd| _m.:_:cn.ru a} P
|_|_-.| ]J viﬂ__wt__o 23 LOf K 421 voiejow
F — pob Gt lagunlu O lapiduod

. B |

.
popfie 4o Ewcﬂ_ Yy pATky raE
lagwxe (G [0 ¢edleiow LR L
RIVQE  |OmO O

e

i punodwos o piioe ko  Vigead u

Ul e G W lagaw) O §L
quﬂ..r.E HD—
f..f;n__.___r. (Do spos wo  O0H 2 ks ,_.,u_,.u_ ﬁ,..f. ..._.._JJ
=
uﬁ L 34 ’ 3T
L " 38 3IT o
U5 SRUHE SR T -
S
-— w.m : -
.-.—.t.-\yx \____ ...__-‘&H F _.un__rr.,.:..._f-_ .ﬁ.._-.r o rh.ﬂ.au_"..ﬂc.w*k.u
g R
&r\_ N — WY ()

& __.I_..-.__ﬁ...._cx'..r - tﬁﬂ.— . F.uu_-_v.u_.r_—_ —ﬂuﬁnﬁ. .—d f.rur.c.._ﬁ.u

lvﬁ : Fw_}ru-.m_... .m_b._... ¢
PEnmdy x o0 [0 jon < qo4q POV G |0 ..:.m.:z

e

,..._.._L

i

A




w0

JOl% T » Q5§

ST 7 Bl = a..-...*q
QO3 % O\ 50§ s () « (Ba) =G

_i_
—  dep e P 0N

. b Dl w RF = Bd
N Of xOT * d
M O] x5 : *ds5'e oo Gl
=l .u i 134
OlxT> Ot 501%L ¥ 05 £00
(el = Pd i
i3y g Iy
i 8 g < PV F.:.E 1odwoo »ogy

0 was + Hd kg

(V4 [ e puol *

jwaly o peo) s(d4) POl J__Ecv f20

e golxt + B3

(Y 401 wl =13

G 03¢ 3 O3 ¥ 31 < By

“Eﬁ 000| = 0IXOT =+ PV

T..E:Du._ pyas = d
Wwwons = ﬁ

b

ww|N gOIXT  puv

2 daan o
_ﬂ._ INHI 2
F.....u_ e:_..._ﬁ_.ut LN a%0L og

twn.__ﬁ.-?.-_u Juavi LI e s

) panol .m:...._.mqwt
g # Aprm (aitad Q5

(PaywaG

gy pLe Ct.....FE..:.ﬂ.m
(D) \OW Goog L?
oo v log G fE R
dopw 0 puo woaly wwd
o Woq poaodwoy y
awdqoud

R L s0lx| YO
)Gy o vorw|td e pov
‘Wwos g0 booy 0 e P10
So2Cy Ww SI K i WG (Y (O :
wwiwaly $0 AP 0 0 WK W 005 Gl

-

AN NP P

S m—

-

BB RN RN NN

T 'y SIS | SRS Iy S Y i

s A 4

»

.@ .

AL ARNAANANL



¥ oon ' P 1

- — Lhohob - 00h
1 & 0 . g — D0kxO5G ¢ (3g) 1pawoV0Y jo oy
w ..U #t__..._l a

; [l 0 03 .

4. o {0 {0}

0 O * g s (Ty) (2N P

= J*L LR '
1\
4991 =33 (53 OHU® WWPOW 0y 210N . PLO 2259

RO L0 I e B vowebdw PO LD o

bL ,w..vm W e w0 e |2wolp ww gl O Yiog
3[210000  paovojunRY ]

e} Tu:.n"&_;wn vaund b
TJEHHBC Uil Lwgov Sy

e [e  Lwie|od
[e2je @ w0y Wwud ool ¥ wwiTe e § ! G
ool 19
TRTT ik el o e . WD WMANE
WV..M»E_TI..M_._UC_. - ﬂﬂ__vx_w.m.m_.n_.m o ﬂ-ﬁ.u#dﬂ_ﬂ_.ﬂu
Lool 1y

Mcﬂr__rh%__ﬂ_ > mﬁmwﬂi_.mm - ﬁ nﬁﬁﬁuﬂ.yufﬂ ue ....—r__.ur*nmv

En Es2-0lh -00| * u.ﬂ_..

MﬂﬂJ- ..mﬂ|ﬂ. S i &= ol o e el 'd 8- = 09l : u&..rmﬁ“__.ﬂu%

- Tl 561 >4
ﬁEﬂ_\f T ¥00] T g ds

AN %L 5T shes h00| 73 W 73 iy

q A 1% T5g &=
@ ,..ﬂ__. = "...-q
Lo 210090 Bis1aq +ockocs W4
d+%d < d
wanqumle dxo 0y
h
W LSBle (I8 0R) £ s (3y) agry Inckdod fO DIV
Wwwot = 38 + 08 <Gy kddod fo LB{pWoIR  ([pugxg
W w00l = 08« Ty <5y

e

e~

AW SOUREL 593 ¢ W s01xE s 1) £

“lBakejow 0oH L t.gc_?it vatvad G paag Yool R oo 0 g

ejvilgav v log ORI _W.; W Vol vu Wl ULy POY  Guw

OB B PWOIR (U (0 agel ddoo © otu  paps RipRn wwos ¥
dWtup o (s o oy Wwpdwid 0 [0 YWiuwed g  Punodwoy

46| Qoud

| ' g ] n hn H A 2 M aH MNP
B B ) S S S S S I Ay A A B N r;—u—-r-rrrr-rzﬂrv—fr?

. D




vy
%.— g e ¢ E-u—
.rt:..._.....ﬂ_ .3 T i .u__nm ﬁ. ;ﬁ.v ...:._...__.. E

%:ﬂ.& o awasg K I

: s
|.3. hdﬁ— E
pYPL i

£ __..ﬁ h._.. —..—.fgﬂ o
(4% 008 9% wNae < Td b 7)€ 50

b@ﬁkﬂ k_% ..WQ_—.lllrnlllln _n\u ﬂ 3 d..__l.ﬁ.lﬁl
v v
LOHIPYN Bir2q0dwed

zfﬁﬂﬁ_ P m_.nw + 2dB Au
3 i& .—_Hn bﬂﬁ— =

008 Ty A m@..tx
~ wooE o M0 Y
<pvoy ¥ _...,mm.
Ll Ul
wwp 59 W vauveLd NC}_EE §? e
0 I EE—T— ._n..ﬂh.w._. = uw W.’.U.rr

G g vl
.....EE—.TnFM_ ﬁ o . }TE——L Mﬂ.—ﬁﬁ 5 um TUC.U A

e U9 U 2HIPkY WG oyed Goor W pe-

wid (oo o P puw wwoml J

_dopasp wd G o "l w o wog o Etﬂxﬁwﬂ—

bogid wanwwep Govs jo 20 L o g e ¢ i ool

v..m._tc wodding (29 0 200 Lo Lawn(o {0 0% VAR
- wajgoxrd
IzL-5b0lb %
E__L.m.mm._ e 5 ﬂ.ﬂ___. ¥3Q .._wﬂm = M_.In. ﬁn‘uu __._..N_ECQU o r__.‘__.w:.rq
btihob T

>EE:¢m__m,_E;. Oix sg-cp . 7§ \#o Lo Wang _
5 WIIH |

T.._..__mw_ma.m s | |

(2 Ebxbg-§ = Tabes < 7°d 3B _ M mw.mwhlﬁ&# pY009 ST S 454
MY 009 = 2d+ig |
£39I % bkk-h0b

E‘E W ywspolp T €

1 41991 ¥ bibhob 1 x\tL°560lb 137 13 4

- =

S | _ -
mz.s. ,1; 5 % 1% g s
1y 2y oW
WAl s d 00N am

AR NY

P 2n H D HH N »

n N r

@ I

vl AN ANANANN PR NDDR




nnNneoon

r—-

nn

T

nnnnaono

n mn

2 N

)

'}__,"l‘

v d-0-00

WSO = Ay < v Y
LaHPrlf2P 1IN

.__Qh.:_.___ﬂﬂc a0t Q _WQ.Cg.fm,ir.w.tﬂ G i Pipuigke Fog Gy vy
— MWW3TOS § K.s.... Gatrd "oav Lo f20
e - d, < mr;um 205 K bo]

|
L =54 & 04#d +7d
Jnmxlu\ A (mwavdwn) lnddod oo BLtoo 2004 = g
(0wl ) o o Bupo #2004 <% 9

.

w50l T -2

“HhOP 13 a0l Ll W WL (0 Gopd ptqek buo #0d U bsaRpLe
Wrm__.__dmzm._ ot ﬁu@nﬁ Limp O fo E_EJLT wm_ ﬂuﬁ:#ﬁ@ﬁr&&ﬁ ¢a [Ru A
Rigueovo Ay (o Dyt Em,; ol - ww0as s Bquid® aoGg@ G §0
_h.__wt_ WGl - WWOT pjewoip LW Puo WWOE WREWOIP [Pulky 10 AGT
laddoo © Iwaova w"_o:ﬁ& wuwd  lepwolp wwg| fo HOQ RAY b
sGajqovd

(X ZHO) = 00€ -gpos < (d) pooj [PLOHEPY

a ot (10T *
i - (i (w7
m }.r._ GQD..EH; ._..._n___umnmfnﬁ =

4L g «Boodoo Bubwwd - pool 19190
woo9'ch = oD oLl ¥3E°0 = Td L0 = () wribawalg v poot
g #10 T () Y Lo pod
ww [ o3l < () (Y [0 YOUE LD

u0op oLt = DR {ohi

?fﬂ.mm_ - got- 99186 ¢ (d) POl PLaHIPPY

% ;N 999186

00039 PR AL AR I
54 + %4e : N_h.,ucaou WC..WEEL, poo) {2H0L,

= %o - L9
WICTEE ¢ GomE T Ty ¢ (W) (o o Pt

NODOSY 000L ¥59 ¢ Ty PO < ﬂ,___& WAawwaly Lo 0001
w39 7 (M0) WAy O NeTe

4 d, poo] PLRNPRY L

e 004
S k35t . =
E| i Olxnoet  F Vig =(ho) [

®




mﬁ
L0 _ws vl od ol W.ﬂ.c.ﬁcz 0
o uroddne o wdojpp 9008
c._n_.Ecq._......u G- By e LG
1 Ba pawaspwe G alafavduny UG
ru_;. w yaKkw @ g 0 hpouvw
ausauy 2l pagod 1o oI
/ [AGE ue) QWi Wy W Paonpovi?

- o avav G Bionpad puv Buog

moly o d gy (voddw o IR
Ol _N::aEB t:c:;& 03

wMely | oce Loavuoche G corlbop
ousyxa of vy @ Pea Gl L -

_ wopmnclze  savk Ky I

._ E:.:;ﬂtn_ Ul
10320 QLN wp U U ﬂm_cﬁﬁu_
WG

= uiy @ anp .:ﬁw.n_ buajre L g
ampandup U3 aw0aww @t P lagquiaw .nﬁ_

“ La adojratp WAV ol Bizavg ..Eﬁisj
¢uw§:u 1G4 §I

o  awmpeedwar oF 9P

4

Impevdwa P

{o ch: pln Ve umc.uo..._ va il Ui {3
pue Goaduodne (oWl 0 o9 + P W Ger

w1 ® v

qw) .,__wc.uru .___irb_fﬁ ouje

d m.....EEE i o_.,—wc: e ,mcn&.w WG ok nfiwunrtq._.

H F.ﬂf.u,Itc.n._.ﬂr _ﬂ, n_ _
e UpOU{0) jpuD YL OdR? ainpous Kiend @l AEHEMOLI v
= AGLCE ufimﬁg,r
bb9Ths 3y
[ RTST: T N Pa e =
Hmm R B
190 103 Ty
s (bhlp-tOl| < “rotiolg a8 "0
(e kBTG E (s
50 - ﬂ_a:a._ *bb9-tbE  0IvG X 199 10¥
o __ pasxd &
[ m."_u..___., 3% s 3] My ._.,.u.:q
iU 1" _w_E- AT
03 1y v’ W
i bbg bR (L0t-,00) Yy () wddoo [0 Doy
m_....u| | Wiy 190 "|0L s :m: v_....u... ..T_q.y |224¢ R Wy

biv e ww_..._n_fu o NP |oala powd
|

puo lguwaw 9 Q@cwﬂ WG

neonnonn

— -

n 2H NN 2NN D NDNDDN

2 N 1

) 2 2



O ——

BlGEer————— W ibrwnly
— 210 0VBQ ‘uwdug]

Bl
u.__.TEx.E
4] .01 % B
e pgace
W ERd ——=——— 1 [V

= = |]L|I|-|ll|-|L
cooundya  (ewhiy 0 ,.Cu.ﬂ.iﬂuﬂu |21 340N

(2340 UL

-
e ~ 42 73 [UA G.r_.ﬂ_ruc_ﬁumﬂ EE&..

;.wﬂw.- ,_
Ty h e
ﬂmw R MJM.E hwf

(o) C.n__.n.w; W Lo W
) |$ F / uﬂ_isn_ r:_:.._.:cn__ W hquwiw G FL _
R —— [
__.J..su_ ko W ~$_.<auﬁrbou u ot pugp
._E_
_ _ — I_W W Jintadwa} G 9 ho ey
{ilmbdi 2 S

[wa F0 4 ywape * Y4 &
b

(Ve T Rg b

R L
WuH




=t s :
m‘.wu* |n o 4 L b 73 by Q

\.\-.m_
EEE_M =17 _n..._.n.% 1" " ,u._aﬁ.ﬁ_um_ « T

. = . w
U %],01xC1< "0 L wibsig ¢ 73 “ Mnb3y s ¥ ML u.ﬂ 9
. i “ Fﬂ
LRI :a?_.aEE_ C.DE dppgclde WGy 10 VUgH I Y o1} .WFMMEH_*FH,MQ ____:"
LewoQe 0 Q@3 Y vpvodday Gy [ P N_._m_qm.é ur boq 2} ‘%

[wwiEe]- l-5h =94 p-sh <kl &

x SOl x 1 - : 3
&5 * Sooixsivse ¢ @57 0 & po5®* I

&= 5 BNRivO = TN
dob oGy 91 @ PUO ww[wST T winwst o1 padopaap WIE G B E
! 0ol X 5l
_ . v I

rcsﬁﬂ : SOIVTESE T 245 T g G wwsE T

Wws8 s €-Fhe g-110 W
(wwi-9) prpmord op dob wwt (L <

D001 ¥ 5 4 b oy

AR STy grsh © 3450 7 g & Lwsh < ok
Wt m.: v a-}
b Sk O3 P 2] RV Lowoodwe bk papnovd @ (ol Laicvodxd DU FI Y

(e OLX LG 7 WIHHO(X I8« woRRSE -5 -

000l x 51 #(0C-0h) *,0lx35| = |
R ¢ oo G O uvowuodws  Bap QL &
....#QQ_
u._u.___ ..___..G— KRl = 0 fu__{dﬁ ?E_ET_ .u_urt 42« 3 w/ﬂﬁ_._..
h.c_____ci_
*(y Wtle (Fl QGW a0y v yolues AW NE Wl Tuwn.run..,}u—u vauw iy bI &
E.#P:H.“C v T%HE:Q Ul ﬂ_ﬁﬂ WWE 0 FI Q) _
Popmord oz ol LowLodRa oW Ly |

2 M L W3 Tn&rjn}ut URUNO  |owRG G MY &

dopABp (U 0P “eGny ek YOG

0U ffo) ¥ @ YpPOv oo Unoag dob wawawiw G ADWHYI
0,0k w1 Podrr  aIvdwip  wewndw G
.l o .__...__“_..X._E._ U U po| v Qoo mrﬁ_ WSl 0 oL (330
L wagoud

"

n AN AADNDNDNDDND AN

n

N

n

nnnoin o,

r

o opon

n

G o

r



i »|

L

]

¥ il - - - " " LR

'L

- T
!.'F—'!s—'tf——-—rf—'f—-.r

iy

L

.R*

fa

-
>

== s’ Tl

¥

ook % 1)
-llll.llllllullll.lll.u.l.law nn__ & '

dn_x__.nxam_g on v x¥ ¥l

.__..u_i.m mﬂaxomgw.h %
. - ...ll...lllll.ll.lll!. Z T
919 = 90N #d %0 3an < WV

Cu.uccan__sw e w_.:ih.:_.e__.__.uc W padopaild wuep Ky W ol

M — ols  oohx OF «, D=5l {=

,.1 WRYED = Wi 92 u. q-

e oeat gl 1qve W <1V
Al

kwof - P b &g g G O upuodxr 33

kL

v

&

U.L..__L‘_._uh K...m_. < p - .._.._r.____.'...:.,h

i xi=C

13 aNo} b 30K w_m__ caoron  ampackurr p2 oG Gy pronpua v

IR TUR.C MNECU A A alad wekway WOO M {0 oddne ﬂ_m..ﬁt_v.%ﬂua ot L0329

G ﬁu_u G ooy a2 iglzwoap W W;Hia._r W_Eﬂﬂmca wg PN Y

4G IhOL

LO1x55F ¥d = beiel

Ao | b0l % 3LT 713 Mﬂo_xﬁagc& 3 A_Ek#uEJL Mt

i [ 4401 W3k 2 g 9004
}{L___If.wﬂ_kuh.,u ._.W_HT .—w._.-ﬂ
Wpbst < 73 d * w14

Sy G Logjowrn puddou W d gL
Wi gl = 17 ..n:.vc_r:ﬁn_ C) O WY
et hElel =
g0 + hig0 =
DOOLA LTx 40K S1 k 000 # 4T ¥ Olxtl =
Mg ToL P10 =
LIy PAEy  pPIom voavuodea  2vp Gl

.r.___.-'ﬂu E..-.__t_..u.E_..;{

SR

_ o dwox3




Ly 0V .__n: r..O.r__.d .__._.;un— I jaw D30 Wk OF Wn_ :Eu n.»ﬁﬂ‘ﬁ_
(S S FRVER TG0} FEWE o0 Lo Boo) w 54 ﬂ__..ﬁ,x._ﬁ. woq Gk Xl

boo g G bpwop ouRLE W T PuUo (jpuaied) I {aw0iP w09
BlaWDID Wwog VoG O loa v

[0 agat \1Y O W Prodpue o3
-{R|qoud
("aty+13
(ppuur) ) b (o= ey = E_u .y
1 23 = Va2 (o) T 0q W vaeng

(dwod) Iq_hﬁb;__ﬁum Y1)
T3ty

!
_qb_ (1) 1 log w I

—

o gy WS .

o 1'iaW p%g e
1 (1t v 3ly)

];.m.r__._m_ g ¥ 1 (v (te- \ ) :d &

<3713ty _

11w (o V) ﬁ.jf:m v | d &
3% 13y

a2 A
117 o= 1) -Ee-l_n_ &

1w'e - 1iv0 = "y + Ty

P TR T AT O U
4 ) u3Wl.. WG wOuy
l\\V -
.._].Hv__ = |l 1 ___.m.&llll.\ dsYl 3 lef E..u._“.w_-n_._.._._.__au._ﬂ_w Vo4
{.ﬂh_- - & 1-0q qo CopaIp (P? Dugp
;
3 \\\ sk 2P0 r-wq W dopaip
| el duxo
ﬁTJ- |~ ._.:3 UV el VR 2 9 0N
. | -~
\\._. ]
ﬁﬂﬂ.ﬂ% Flwwd Uv'e 00 Tl o oy
) 1w e =1 wq {0 cc..cccn_.nu 1
1170 = WG P Lowuodka vy
b a1

Gy o 3713 PW uawudis (DWR(y (ol

WIIPoUs 2VD|?
Loup aume QL1 EWS_ P g

for JoM P Wy "o ‘e e \§ W2 :.v__:..nr:u
_w 2 :

fCJG&Eub 0 @ pavuog Vv (o #EE.QQ_}E.@ qQ hue ,._E:.__CE_

0r (aGey uopuod LOWWDY HAD( |pe VDI DWW BOH .,E.Wc.»_%&»c_

o T»_C»rﬁt& o —_“Lﬁ.___.wt.cxu__ wowwods 2auf juenaffap »anEL-&.__i

W punodwar o jo  crakjow oo (g vviw dmjauduny Vo
JUng  jpGnodwol G @uauRy aimjavda )

=

@

*nﬂnnnnnnn;‘lfb"nﬂ.ﬂ’rﬂﬂﬂinnnnnnnnnnnm]



s

- -, Lad M = ™ - e
. 4

-~
4

A &~ o 0 & 8 B B O 22
I!T,"p"r -~

bt |

"

PR A B
1y

7

r :
VAL
TRITE T [ “ hid

29 3¢10% e T

Wil HGROP (0 0 G v PRV WY

voowy 0ot 10 Al e |2 boale @ wd Gy bGe  RWe

= . Sblz :
m:e:c_ﬂ._i_ TR ﬂ.mm c (o) |18 W ORKQ

— —

Lm,.,wo.._m ay
| el 59| - a5 © ag <o) owsa W U

_.._ﬂ:uw.___ * 0051
inn&u tam.%ﬂ&; D td L

32850 ¢ [ Oixlen 4 %IE.LQEIQ ¢

ool* SbIT  L0I%00T % 5:90L

S W £ 1 : g g
3 a1y G99y

Tqrﬁ.:;.m_u;ﬁ:om = SR

Ue-%e) 11w = 1T - 1% + Ty & v &

Fuy & 11v'e: 1w - 1 WS
0N

= u_.n— = ﬂ_ﬁ—

w5 bt S (,00-,09) % Uy, =3y
W 590t = :ﬁmﬁu J\.F Yy

208 = S5t-,3t = 1V

~w [V OI¥00) %3
~w (N L 0Ix 00T <73

L}
F. TR w051 swid = 1 a0
1Y
9 L_. |J_
e
k|
P IoF, - l.r.. 1 R — T
._._.h.n _._ = 1Y ...,J.,_ 0N . f”.zf.. .._........ . NN, 4
_\.\Q _t. = 1 - e 4 . T ey |...... Y A . ¥ L .r..\.. :
_r.,_| = .nﬁ|l.u?.— - .
v == .....I.J_l.lln = s — - i
- -m_ _. ../_., Y zf_ f_ .,..,. j_rz _r... \ ...... 3 ..._I.
el 4
) !

1 ¥
....3.._;__ L r_:.:m_r”_ LT R T8 _ﬁh___r. Ll pay oy
..-_.M._._ru___-.* _..-:.__u.-..n.... lu.-R._._..n__._..R..u. Il -_,.q:._ JEE_WLJ..LL-_._..._ ..r.-z..r__._.T_.r‘_ .._.“,;u_dr __u r__.._....__.
JoFh O 9,50 WOVE v ;....I:..,.r:: VKR a0 P e




[1e e Sic < 24 <7

b bahtol =°d _?
mrc_:m o 4 ?E:Tﬂ”__ W

_ubn._.ﬁ;.__.h 2
Olx 1 #2590| olx| x0987]
04 ,___u_.i.ﬂ.-__,.é B ik e x.Ta s
3 153
v (Fe-3)z \ wax b Pl ¢
mu_wf ..__m.uﬁ_
ﬁ.i,n..qm_ En”_ Jd_q.ﬂmbluﬁﬁw_ : .“um.ﬂ+ 17 =,
3%k 3%

._.qqnqﬁlf&m SCTRATEN

g0 = IV b Ny k=

1w o = 1t
Fav el e = YV = 1
= ¥ 70
(aaGr 7\ ¢ o | wddoa omt ¥¥ 1 T g W W{
.::.cﬁemﬁau

.ipddoa Lo @O |pe?  IVeE i
ud___:ﬂqz_ﬁ:ﬁa# Caiu%& Ecx.n__.fqﬁ usd Gk

puo |#29 Vo k
sawml oot ﬂ%uw,é wo aroid 49 sy d TV 08 0K 70 oy

ww0ge & AN 234 w0501 - SI¥0k <3y |
2uf 4. 01% L2200 B[ pl¥l = ¥a

E.F..—.nl_.nupcﬂ_n.—i |

‘Irop LAY |

-

e o 8

(5O ST € w50l T 259 ¢ Wu 00T -

5,0, DIxkL %" Df oLl F30 *ww(hg0lx L 273 ¢ NWIN0IXT 33 ¥voL
If@.c: L .ﬂw_cﬂ_fn U (o Yove LI ULy .._,.....E__;i_h_ + 2, B ﬂ_ﬂ
slvdung G fp W Tl VR papvdwe)  (oWpoL {0
m..___u._m._: Pijnb 0 WY
Wl W st puo
0dd Y
<Gaaod

prooy 3
bog, i O :_,a:.,_ g P Woe ye
i@ PUO Apae Wwwish o {0 wold wddo GRatled O

D103 WOk o|0id (i ViU D 0 pow W QP

e —

_@_ — ..||

»
o e

»

4

s R A DD OADDDND D AL MR



> Sqy = "IV |
. | 12|y woIdu {3 laddos w2 Lo 4
..u pwoLl =4t +'d

> mefl Qoo oF

& , ’d s E..W vo| W Buoyo [oapwe AL 10g

- .vc.noﬂﬁam o o Aoy __....L:,,w.c 10
. e —
JH..E |2 poo| A0k m_r.n_ WM £H)
wwoDb = W0 -1
| (u50Lx |
?E_.—...- L0l % 00\ = ?E—Tw.ﬂ.ﬂ__. 20

| _ o [N 50T =
.rr.._:!__._u 20T “mm

_
_? _r __ ?_.Iﬁ 4 Tﬁ: K.ﬂﬁ;ﬁ = ;
R e ;o y A.wﬂ.uﬂ Cu?wumm.m
LILOP (any ha Pameda 3 O
J W TI_Q_mﬁ ool uHud ey oA H.._B.,.u..uﬁc,.i Wy 2 Prote  olm
2 u-ﬁ“v_u... 2 =90 . uu‘\ SO - S
A .?E ETWGG.. nu..w }E_ng um..u
— — Y, |
¢ Mo
+ i L IIW pldaid (o booy () Gonw 104 ﬁ_n_
. L = o 1% buo pou Yooa Wﬂ oo ooy "k
. 3 _M. A m w HR= R R 308 vy e JE ndup
. Wu \(uh L .u_”,:. _:“. 4 rwn..._h“ﬁh e ﬂ....uun.u.—_._ .__.u.__n.:u. .ﬁn_._ Eﬁ.
= — O dfoola U3 paw el W .W#

R TN N0 00 Yy Ry R

] T g e A A EETRY
uopd wwosh pun G Ual b0 §O LRI POV

wr weaolad vo Lopa

. :
{00 3 b h 22y L.___r_ .f..hi...__: i WAL W._..___,_f.m._uﬂu o _D_.W_:.. _.G._r_mm.._.....uﬁ.."|__ql1 :
€ 5 w3 aovd
o [wwshstl= 3500 & hbt <
2 <X w050) Saty
¢ ™ 0l ﬁmm.ﬂf:rn. L0031 a__uu.m_.,-.__ .G_Hﬂ? . .‘ﬂn—- b .___..ﬂ__.."_.vu 4
4 . } )
> Sy 1w s g ___.VCJQ._EE fo ﬁ.:ﬁur._:. 3 ”.ﬁ\..:,rfu
¢ >
: (s 9l Ty
€ h:rt NEWOL|s = =
P L .!-H_ 8 ChhIL 4 < (%0) pou \RE W KIKG
(N .
- - 09% .y
sl Ti:& m.u.f|ﬂ.l4. B .uu|..:. Bl : m.nﬂ ¢ (o) pov taddog  wa AT

i
R Xeti¥



-

Wiy dung O 9P Wi¥3

= puadap L g
l_........w_..u..._.,._n_.._mu.ﬁ u 501 X T %0035 535y
sizl ot hsQ = 00 0051 L00b %03 5. 0lxT| = ﬂ 1t
e J._I....!ﬂ.ﬂl."‘..
Sy + 11990 = Fag ¢ 1IVIR T a i

Wiw et vdwit O

a3 * .01%x9°0 = ”m?

_ Wi ._n.:%.; $

51990 + 80 =

poo\ @f 7P A
W GG mﬂ Emcz 010k

o LOIVLOGR 1O jonowo 1L

o) < paz <3
A

[nost9 | Jd Iz

olxte-T b w.ﬁ_?E XTLC &2

: 50l¥T# 05N (Olxl 05k
G5 . o Cel=83 ) = =g i e Y
5 P ¢ 20 ok
i3%y 133N
T — ¥} = T—
w1V (o ) 5 + 7d
) v37y 337V
il (o= = = ¥ S
-dwey OF wmp 11 vo VNP = .— n.. .."Fm .._._n_“
'd oy 0P oy wo VNS ’d 11 IR0 - VR = ST 40 &
J Eim. s e
o f1g 1170 2 2 - 1AWOR
q_n..-..ﬂ_.z
Cpddoa W {20 (a7 YLavw 10013 bdWwod
pue Y U0 R e v ipoue  Q pusodwos Gy oL
s 21V 0 Se d e W@
2,08 B dwsp @ 0w or anQ (»
— Lﬂe:ﬁ.xﬁ& R
[UU 0} oo008bx S8 ° q5g = Buipool o 0 LOWWLIL |
NNSP s dT id &
pw S5Th 2 20d &
ey 041 pORl - T T G
ENOEl Ewod) < Td 4T
101
4L +3d (= ..Q_uhuwm . ..._ﬁ. .w_l.:n_ﬂ.uu 3
d g ¢
Yy 9%
4 3y

0o m 2N NNNNND
LA A A poOND O RD DN N ND



&’ QE

&

LA LI A I )

n A AR AN AN N N NN N N % % " A " 9 95 W m & 5 H 6 5 S B9
Ly

LN

ﬂ._.,

LW

= :ﬂﬂ.me ’u .r”..._.u %)

L0iutix SOL¥TxQah

e olxon Y o
0Lt 030 o 53N
VW m;ﬂ;d__ - FG______"G__.L Lz, \9*@ _.qn_ ls
3 604
1 W iR G I.Hﬂ|..,H (s

Qf 19P Lo {53

, @Rl PO
pow P4 ﬁﬂ_

LS LC.L_., oM _;__t_ :...u
N OIYOK! = BXQRE ‘od &
(P Pavv0d G oy U YooY MW OE 3pnHUl i dpandwar W 10RY ()

_—._“Lpﬁ._m.._.wuﬂ « Q549 - 00580 - __._Q-.E : oy hddoo Gave _r.f Pap0g  pod

D' : /
rﬁn.a ®b] ¢ 00sel k0008 ¢ T 41g = WG (I ?s pavd  Pool
oy



.W_u__ﬂ Wy 10 _NE;UG o T S (1

moN - Oy wop G Gpe 8, qﬂ..mc.u po W 4 wod © WPy
Cyaw ay wasop G uv Ao s Uy 0%
g vy iy @ Ulafjo tLiwe|? o T

» () WL .W.F,_cc;c,. I
EE@CEE: [ejba e LO 1200

wagdan(y G (21 - vy el
I————— — — E—— - e e
(aGen LoyId  ange W Gua v

<00 smd G 9F puawaje
@ ® 7 Bustonbs

Gr— Gy #| #Cdyx Lo ayxd QY P2,
TRICRCe sy Wn 2wvoE 2|dno0 0@
— b= b 247, 21
() Wi W umolY v (U ERVATS) Hw_..c.m.:....._,_{ . bog, ¢ 29,
2\cdnow 3L (oL o Jdnod walp  BLnduo(vq  voy

2-2 ;dﬁ.r_wﬁ |
G— Qv x,_..xﬂ_qnﬁr = 2
Qv Wwlo

su0  Wvak By o0 wCro Gooe o4 |2 llolwel oup
yﬁq#chGE la? Ear.“_ o PL ot n_n.r o

- By 93y VAN

P WO Wﬂ% 2|02

Losonp ¥ :“Eam_n_n w0

@nLF Py s pu.ﬁ? pxao x L = 1x Qb=
Wr_,acn_.q_c_ wOf 0N

(W0XGE lepun WME@ @—— bx@xPb < Gy U0 Jovop [IRIRA
g A==t Y O— xQy xb = gg Lo davcl [DoHlAA |
a2 ol
2 i |
b H T __..__,.__.u.éo_.;...q.u_od. .9 53..&&..., L Rag
) g Hawa? o vvabd Qe pup L q|
|||Wugm waup W0IGY O __.J_i..r?.:_n_rr_ W 121 _

a2 poQy
FO Lo | 2aVQue  (jlowe 0 Bpiuuay)|

—— E .w.___.. W LGy o .._.O...f_r.. el
Aﬁﬁ. - of K10eIgY Hog o kg
junlm 3 - _“T.LC_ 0 f.u_._._u._.r. wuowy Gy ﬂﬂ_
)
\0aQu OF L Vol —..._..__,_EWDQ L v G_I_E..n?_ ﬁ“Ca i t;nuﬁﬁ_uc
a2 g2 M i 1 dusi fo ot © N of Prov Uy (\Dretow Y

i a e i dw .GL,_.

SR A A AR A AN P R AAAAN AN AN ANDNDNANNAANNDNDI



L LE LI '» ip 1) ¥

G UMW @ |DA DL YD __n_.__ C....mcrc _._dmn..a._. {0 19|08 WA IROuW rﬂ....w il

Wi oYY Leguamoly vy YWY (ol Lol W WG E.EQ TN w.,..r:IJ

Eu 0 ¢ m._ﬁ

031 »0,0 = BT ke (7 + B L
| ¥

QL WG

(mxandway vaf - ¥ 2Pl cﬂmw |

[shF @]t ObF -0OF  LE:otwe ¢
I+ G o aa|os

Brwng Q) CRNW DWW oW (TP VTR RV WCHWrEL ...CEQ ._E .ECMIT

sal0M
grvoy b : ho
pgruwe b - wh 4o

3 EE& 10 G pit _G,H_C_._.W._cf pog  |[owedl .D__. duldaH
B— 2tudd b 3

(O gl = owe Pl - 899D
3. 2 79

-

pue- 2xh & QU Wah T 1 L'

3G waold o
§—— otovb L G Boogo Ec_m.c?
| @% gugy cewe br - ERTEE

CEru0d Lo

umT
0 — 3 guygue #b Lowg gud) xb =
19
24} S k i e
H [ \\xw puo) 33+ b Plig g wl - ﬂn_., : b
9 23], 3% E.u__n_ Lo WC,;_E L TPLS S e (RYI TN
2 £ 3 .
=2 e A— oWexo3xb - guay «yaxl =
ELIV N IV
rH mrx A6 ,:_.E__nh gy m...wt.,u_ﬁ “Rapaf Gy W\C._:En.s.w_
; A
q " D= 09023 b + gy xoarh . u
. [ gl 38 wold @f (pwwol faduop Wy _w,,:.:caw
L Lol SXgT—"
J 1Q |l 'l _nc..,wcm__ td 22004 { )
:. ,.\ y T_ 3% suoid oF Wwrev Y anyoy g
.‘.m_.a_..__ 4 =93 Wc...;n_ 33 xb aavey (i
9 -w. ol I o wE..cEdw g 4n

o)



AW (0N __qsw_..& \ (13) WOUIS Jp Ao
o~ W N o

I ON _.ﬂ..._um.ia of Hwalor & JBo0G2
iwaler G wwQ YOOIV LIUWP
3 RQUIEIW v LI

L GTOVIG W pPWRIoA

Lry t__n.u roa ] [ . - o :ﬁﬁ_?

o) £ p = =M Qf SU0 L3Iy N
Lrou e [ U YR . |
tL oM o, LY ) w

A Ba pajonap

¥f vO s_.. G

Ac_u __.__.,__..GE_Q oy & aop ____d_.a*ﬁ__ gt |
; e oGy punek 9 tL _

DMUW  fuDEULIY 9 W 1Ay paa 2HYO 3 e Gy w
“upoud (Dl (O] W WY DR LIS Ve _GEWQQ (2 ﬁb_:u.&ccmru W ? ol fo

oxon G EE___MEHQ c bovje falgl W Qwra__
__.u__%m.mé (a7} EWCE (3] uWCGQu [0 OOV WGL
A0 BIP Lo oxraOu U2

W
a = v :
_. -4 Hfi- IFNF%%»EE wogavaln g fO 1) Cw_m Wy HH
__l mr.f | e o wap §5 dwos 2R3 wBuoGd P9
. ' e =

PRSIV el e e a0 W
fOo  amov e’y .E,@ﬂn_fn Vagy 2 fo

(v u.mcmru fmquwﬁ.,.w.u \2 1w RF o4 E-E&Dac A

@3 Yoyw o udjd "
bayoo w oxvw VT

o L0 ﬁwcuﬁcmﬁ_ @uuod  Lou WP
A0 W2 ...m__cUo_n_ 50@5.95 [0)lpps @ ey
~0x© m v, Lo od

( yow Bian wd W)

4
P+« ooy ;&MJ s oy WIGE |

b

LW

Wil Peoe PO *C.Emgn_.&c...ﬁ E..:@Cﬁ )
o) t.cét&ﬁ Q3 LI oWVORIP Y

0 0 RY vorpoodd © G4 ﬁtﬂ W pee E_

FE._?_... o Wy Ywe Baerte .wm w LR W
_.UTC_.EW._m o __.wﬁ.i.:._nu

oy wosew WU B

UONS _m“r:.n:ﬂ_nu 7
—,q = sheapl - mnc.w..l.r.hhl.m—
r.uﬁ.__G_.'ﬂH ﬂwr__ﬁﬂ_uﬂ_ﬂ__ ol a_m:. _.ﬂu p.u.n___u__m.?wvu w3 w;ﬁrﬁu%

o) .t_.:..._.,ﬁﬁ..._ Wou FO (v itk Dy :n_c.__,_a" O a0d W e :

)

RN P

” NN

n Hmn »

IFEBESERBNSEBEE SN

—



| i s 2 | 2 IoA
N Tapwdlp W Lnue £t Eﬁwc: L n.% w2 |
% |Ihll. l..*du.l
w ¢ pw T < rm.ﬁ
W0 Yy,

e

(1v.p+ pv-1pT] by, = UOVEE awaLn|oA
. T
(v pe Pl pi) N =
¢ W 0(y
3.0 Uy = m.ﬂq Py pw .._..ﬁ..hf.__»E. (v, = waPoar bl

)
‘ (pbrpL L rpr 1PV P L1.p) “w
= n_ (v ﬁfaﬁﬁ.qwxﬁar:ﬁw v

|
: P2 (PT P & < owaon 19w

(13

L P s waloa PWOMO

. o i uﬂwc%._.g. 0 PV puo v jouo ﬁwu.
@\a : hpwop oo 1, GBUs) 0 g 9 @PrILoD

(VDG oy O UroNE  IpRpLniOon |

i A

»

| u..hﬂt_ u_w il ._. &

TR L
. W“Jfﬁtw. R =~

191
oM
: —y ays be VI EIEQ S Loy 2wpwal
: e x1
¥
...._ et R B o,u W 0A W uwc.u_,ﬂ

.

{ ¢ R Waq) v GV eE] * W9 + 19 =
(RLET LT R APy

S . v &
W PR ] E.?ﬁﬂ\i L e b Avsa ) *

b gy X + FANY b EXGA) 2

'y

o

‘Tn_w.\? .
i p_q__:_;n...u bW E1) » AWQOA  |DUH]
P2 x] - AWaARA __Lf.ﬁ,c&
\ v 3 Qv "W O ,W.C:.._._ (|
; .,,_m.:tca m__rf__. } : Eab.&.b__ 3 q ..D_._.uuuf._
c>: ..__.f_.ECi ﬂc,;mf g __...u_..u@.tb__ﬁf: 0 |1
[ =

th g 'p

ﬂﬂﬂﬂhﬂﬂhﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬁﬁﬁﬂ'ﬂ
[F .

' fiskia ..E.._.Hbr__m_f:._.,._ oo r__.cw,..ﬂh. _.._:....___.._::...;
_.. _r.r.td




i

o— () We .,.m:‘ fm cay Buoo wov L
b v da oy G Busio
Wowme sppouved G 121 "V W _ouac_.t_c VERNC T AVITS mwrpdwos  Puo
U Ec_u_wu:u w podopasp w wanw ot WIQY of g mON
D W W._w.__, s
oot ocd w] dh: Qoory =

duv} v Y » Gy
buor < 3q & | -6Lor0 " sho0) gomo *
MFM. it anﬂwuwa : w“w_,_ . Ga Ui W Lo
. ko) 2@ 33 20L0H ,Sh = 419l 09 5k wo
Prunww aq bo0 G301 99 (0w ME? v @ Loyowveprp O :w:&
(ray + 9G 4] w.%c >

d3 = gqa [og ov aa 4
G300 4G »r o dowg Mlmul = a0 >

_OCQWEE 3Gy _WCEG Urouwd Gy mBUGO WD o
& _wzﬁ.*m..é o uOEoWw T W Wwouw

loiGv G 27 - G o WP oY parurofap

Qv a3y ooy o Loywaddo or Q|
.Mﬁ, ﬂmac.:,.ﬁ 0 leGu awnd oF  paiiiqey +ﬁ.___
@pav o Gy puatua|e mEa_uc 0 lepwuod _

Goacepea GG LOHY 3 |

,m . -
E

or LopPIpp YT R(loTHRW i
LTOUW o Ye OnRpow WRY 0 dwa|or Ly
[0 a2 mio  bopo vadied (ORI O W

oo Gy LOMO?
U .
g ewow_wwﬂcwv.# 0} patoelgnd mtm_ﬂ 0 VYM -(MEAPOWIIG 4

Bapbn O Jnpow 3 ﬂﬂiﬁu,w T0 9n(PPOW
B

v OA
o2 q OMDV

(@) Lavsa Y

loaCypr 4 gvayy V0 raoyaq  OHOV _
m\g <LoDL Y ol

._.Hﬁ_lu_.lﬂ,w [o UR(PPOW «
WMOWUOD DNV
.ﬂw_du..ﬂnd”u [O U (RPOL _
AMODEOY 9N T0IT

T .
of VK o Wiaorq OHWV Qg 9 (L

A0 C...u...quf..-ﬁ_rr__ el ‘U..r‘ﬂ_ __-.h..*u.emnt _m_D f‘__u___.mTuGF_r_

LA B B AR B

PARPEPREREPAARD P AN

,-——-l— - =

p R

e

4

BINE N



e |

a

dig

s

L BT v

= 3
(wT-1) X = 3 "™0w
by
_.I. M- = :‘_
(DM =3¢ (TrIdhT <3
20
o9—— min-_u{m + | &
5 L
_H....u..Hu_-u_ﬂ_ ﬁﬁ.dn,_ ~0% A3
2 e o ¢ D : (W) uanpow Wy
3
0) (m-\nagg °
3 & ﬂw £33 42
L IRIIRION
T3 = W.&u = Wy m
- ﬂ.run_..._._-_ru w = ..q..m_
A..._...‘..__u_ ﬁ.._-.u...n-‘..uilﬁl z NW
w_EﬂE%
4 3
L. e e ﬂ%-% -
= 1 ] 3 3 3
¢ .ﬂl...lm........lﬂm..... - X F
= RS
/—. Ty Y= *o = X9
Lo -% W Lpowe  OQ
od e

Qf RO GD Quand  Loyeano Huwf: 20 5 ho vanyd 4N uoxo -

Sy

NP - R (OR) ]

el U9 LYy RILR L W o dawy  aly S0

oGy Mo ! ﬂ;_ Lo MW WP Lidiad

W_,E_:..._E ,.Z..D__ W o viapw & E.fu..ﬂﬂ..ur_ pukan 2 22000 9 .rﬂw.u.fwh..ﬁuw B
o Mg paw’ ﬂwt;,;ﬁé_m fo walapod LA vty

_T.:.C bt : 3
3 b
ﬁ..,._,_._.u ﬂ b |C¢ lm..__

@ D b ﬁc:ma_uu

S



(50l A
l_.li —..L_ .m‘ PR 1 3
(lebS 0LI99 * [} noooOT — b
(-1 e 3 L
oMol PV WGy Wov3
BN |
sw (bR b ¢ (kDT
TR e A O
v b2 hTb g - CEOkIDT G
(4-hDO00T ° L g ka
3 s (k1) bz =13
o
- yool ¥ti0 % 3y
TR LA R esorr I VAN 4 fa ;
T L ly Q0T ¥ D0kET = L =g W
ConOuN 2
. 2loeo© Lo W@ el
[T9): co000 " RS U ly
q000 O woupe oo < (of) QHOV WL 0agued d
0T P :
210009 ° 95000 : v 2 IO Ol
. Dot ?
q000 0 * 7o ° 57 . ou eeun
- wage0 0 =PV
wawtlo =1V
AW 00T n_n..:.nﬂﬂr_..__. u.ﬂ_._.n.w
s woay? coir e, * P by, <y & WWILS P
- L O0kEE = X EEESd =
; o7
U \UDU Y Ssuoie e QMY yuooviod puR Www 9500 0 W
pup Wt o y? i 00G 1O f&tﬁ uﬁ_.émw

Ui Cu,_._.__m_GE.Eu.u

.h......n.._.um,

bk s §O pooy O Ll

_hu.#wc...,u..;u
ol o2 VmIvoes) voJuIr? ‘paniddo 92
el o 1D VANV, U7 PEICC e op wwot {0 WG ¥
< Gajgond
b\
ZWebh b

b,m_m@uu. (

LI I

—

AR PR P AR NAD

HENNEENNEENENEEEE,



Qosxoh 1y

- — i

a5 G am._ 005

=z
Y A

L]
e ]
s
[

i
p gmp_.bﬂ : ﬂr ﬂrﬂ
P Saw [ OT T 0l ¥00C ﬁ :
P~ on ¥ 0t ._.._q e
1 S = Q
o .-..‘.__E__.an.m - ﬂﬂ_ to.h..m ..rn..._ _q
o o2 fovadtad
Y .
! NE%E i lagualy W wInop +Ci ___T\mm...
A ) o §
yg - ot _WC et
. L) 7 ,i.r.__I“.m_.wn. =3 gl o 7 u.. ol Wl A, &
b CAIOR WL i0as £ W Db wg UG .._qur._m#. N X =
biog €200 Wi # wwoh wd v gl u._..aq...ucn__,t&u N 00E (o
- Cog0f i ol * wwdt LO IS L o .__.J
= of pajoslyae va Wy vl
o [ .r...E..u:h_E.EDﬁ _{.D...__.Td.._:(__ WoLy o g #_ﬂur.dwcﬁm,.twﬁ mc‘n.... Sl __mﬁﬂmluﬁ..u.l..
2. WG or
b ) ¥ X m. ; p wm.
% AP E Y o2 Olxeh3hSE < M%R sk W3 200LDGD |
i 7\ 3| O EEUWHEG.
i -Ear_.v_.., U QECGDU = X3 ...,dﬂ
: £.0lxghal- 3T = |
=¥ ﬁ.ﬂ.ﬂ.hﬁln U ...‘.J.G_X,.r..wﬂ,ﬂmﬂ {
S (gt 1) ¥ 7
e ﬂm._..ﬁw g s (%) Love wpRasoh
=48 Myn= SRS WA= (B2) Lrove PRI
. Mg MD_KN .m
i A_...__ﬂ.— Knﬂ.nwmrn.._wlu > “._H._m_...hﬁ_. - C.-..U_C#n_.ﬂ_ — ﬂﬂ-w C'._.ﬂr—*q Eﬁrﬂ-l—
X %_x:._._n
A
5 N . - L s E
. 14 Sw | hte KT\ L0} %000! __:m_ YAWg __G_L.__fnt,“..w i
ook ﬁ.m*_.vu.ﬂ.__:uﬁm.“ : ;
(500X 199 - Al SSSOBE R nl 0% .
L A0t XL A& MG (aT=1) N +3
(eovl) T (T RIDT
g sl O XA ¢ i ¢ 3 eY b (naidbe <9
s s AN [ ) u_r._:v._.. 3 E.fmht% r_w..__.._...._vﬂy.“ _{JF_:D e 03 DMHOL
”_.. sedeviod f2 Munjor W b_r.“‘,__..,“.ﬁr_,”_. Pug  aIPow woq ! _w__.c.w.;

_?.UF_.:::;_.E;,..LF I NNOO0L FO d2u0F P (MWE U Ok Payoa-

Tovo: ; .

e} V2 DLol w 003 PLo lajewulp L ool o pou WV
- RECy

[0)

i




v o

'R EK
w

. J—— ;

M - . . YT
Yy & W v

[
v v v

P ———— - -

“.

Snewn _f'w‘_‘ﬂ ‘w' dineolkion

N

: 518
i 0330 - gamis ) s 22
![Eﬂ‘l :
fﬂt _o_‘a '!Eg ~.L'?'_' _‘{J?
S j _-39.%
=.’L[1c.uum- O-ax\f.] =
£

'E Ell. ﬂ'l -‘-.-E-E "'ﬂ
B £ "'E" E1’ ;

. %L‘If;iunm'rﬁ-llw] 2y 3

ey 1 €y
o Dlaon ey &Y
Nolpmadue & N [51.9 .39+ 4 G.B . !_!;_
£

i ~olemi e

Med chony® ‘
3 V' wolumt
0“‘3‘“"‘ e r NOlome = W 1 0x L0z 00
Choady I 21x\0”
= mm*'
‘f bn
e e nbb]l“ﬂ‘"'d ) Oene

A boy of Mdﬁr’ﬂum proleon £HOWN N {ta

e boa. : I
¥ .

'?3-' ALl the f_ﬁnnn one ﬁﬂlng m{.kﬂha |

|perpendécalon 10 eoch alhe.

Hence,

sroe hat e} TDe

n voleme 0




Wy

I

[qv0- 7] 4
qeel = (rhl) &
i (T * W) uu__x:.o xG ¢ uo_xE._ L=
(v vi) 9T :3 w
oy
o\ %59C SO1xho v OIS DS Ry biug
ﬂ!ﬁ.%@@h u,m__li.lm. . ELCA L0\ st 0%b H S.HWH__W“_W# Buwn
(i

....EE:LHO.. *500 =™ A [ an_.___u_._.ﬂ 2 A.m
..__u.m..*.ru__... Q;C.Umﬁ.u{__#&
puy oo ,..,wcaor gfr pud ¢ | uEx.i.o. Q4 ._.u.urd W PO WY
puo ww|w0ix ho 9 E.Fm F..t..w.é O walIpols WG [k b
3050

_ ” 9050 X§
BRI e S Oixtz * X &
A . =

(he0xt=1) %e: 0T & (=10 N -

: r&wf

[9heo = ]l et = Grel) &
olx QLD *T = PLxLT &

(o r_u_m_ﬁ Y

AR ORI b wwmyoistzs 3 o5

_,..d.q..r__.uu

DROw W jo YR(RPOW Wrq  PUY 0HOu
v upuiod wwaialagy s W N DX g0 W O PUlgy W H,ﬂ.ﬁﬁ,._ﬂw....... 78]
PO 1Y PaIRPLId W M LISV [O2Rul 2l ETRNST BTV

(Olxug 4Q OF PURG Vi oW o v Pow o Bunch (<3 2 avag U Ll
Swaaovd’|

] s J
O: 4L dgied 2 .Fc.ﬁﬁ_b I (W (OA ou w1 Ak 2




q

e oo Gy Heog 0 vo paydde ¢ 20w (vhapkd Qi Lk

G —

e

.ﬁrﬁu N .._ﬂ_ll. mnc..__..iu_ mn_n_.&
cauo parh toen® o [ |20 5359710

LOHOW LI EEQ:E_“_ _w:.nmﬁﬁ,_: ¥ blo)

wod YaGer Wous uove wewmow Al
o002y foowd

mdn.mm ,_o:...uu Ul
__,.wr.cﬁ umﬂ pavoy el

T

a0 N 2 @
W W ﬂﬂﬁ:u WOVLS

1
,H.t___nw % Uavk@ ¥ 7\ =

vy ﬂa. Q.M nwg

I e LA
30w al WE?

B AP

Fa VoA F

.n.
alites ey PO
pd AT 190 ,x

PP I0 1) A ,.@E = 0VOF m:#ﬁﬂc __.“ﬂ 1 LRI o]
uﬂ__, _

21
v @ LoowveftP S
] wm

g,
son0p 0 @ pejoriaa W
gwaus O lwpavuod

..ﬂﬁﬁﬁm UG

d:3* 12 :
0:) ¢ Ok W LO{D W

W el
Gbua 10

R
e ey WCG __...G_ g Cn_.._.r:_ﬁ
| ga¢) WJUOLN ﬁ_CG 1.

Yy oo |PLIH

{ L2 o 4 B sovy NC,E_.:L N__uoﬁ_.

&\ WG W o2 et NWECN Wi . o
d =y "Woeq ﬂ_uol g
.,\m_r_.,éﬂ mmﬁc.w WGy Py

|

e s
swor Booa G /G PAe N
oL WL vk K Ha wob

Ul w0 -D__ CE.#E:E.?.D ﬂ.:.,n.ﬂ f:_d...._,\u.__,.t 1) o ugCﬁerﬂt lh' o

= ER I:LF._E‘U- qmﬁﬁ'ﬂ

.ﬁ.aﬁ..__.u__..}ut _ﬂ_____.l. Jr  LoHOW RO LaGe? ﬁ___..vw __,.ur.__n__wz_.b |2 *uCG SN0 =

” "

L
[ f— —

\4d

” A

.*'“_H‘"ﬁ

LI,

"N
[T e [ e e e | e N -

. b |
& PBaLy WoNgy = hoe .ru.;,

TESTESEEER NS



™ T 7 T T YT T YRy TP OFY FP FR TP VT VT W

n N N o

=z

Ll

n n = N M O N

ﬂ-.

(-l .\.LE{_ _Mn.. mc.__ut_-»f Cn.___u vpoo) fo run.___vwm VAOIDA  Qf 10P UBBIDLY  YaE

Ld

[ =y th J.q 5 \.P Al b -
i | qemd® T UmM3s [1244] 255 0
3 i B

. Aﬁ\ eee——— . ..
: ) ey - .m. g .-_m i
Il : ] i___ﬂ }l_u_ y - __..__ e rpL_ - o
[ (e Bunr o 93

4 | 1_.4.%’& s pe oty LBrus u@a@ |
IM..

a fﬁ o m.... ....D.;__....u ! .......Tm_...u_ug .v
|
. B ahan Susl
_ _. LR (I e goo %9 200 il

ol :
T7 77 F 77772 )W oeduo|ip Y ueAdn POOI ¥y _3..._..‘__,3 ,”t_
Euer 1Y

L - ' &£
e y gilor M pool GuiGe DY 1
.mc;_.ic gy Y E_u.a: 0 :r_a?r: i3 b 12 .EEE_
g O Lo e

Wr._umm,. o LG ELY Sy wn.i Wﬁaﬂ. Wy WO U0

| S oo 3o+ Buipooy, o adBr uKa VF
,:..._nmu..,r pag © abrovey 90k tﬂﬂ»@%. Soniof W.,..Eﬁm. | pooj {ovdwr &2
paddo W_._..uaﬁucw

.Eau_% =
i i yacko{ara P v
.#E_ui.c.q t..un; 1?;...._.;_0__5 ﬂ___tn.ﬁuz.t ..# a0 p -:..._J.GZ

14 L) _
£z

- 1raxd c MO

xR ¥ 7 1Y E,b.m.__ 4=
E_:_ww (k) ﬂ_,.»iua,_wm

%3 xd = IV *d > pod) Wn w-gn
‘Lo e (0 _._u.n._:ua Wy Eafmﬁeﬁ# vige  puwv
yrd vudw d oo ﬁ:__nEm m_r:t_u.,_m_ .m_,_.cm__ccm
Tu_wmn_d _..w_.c.tﬁac Ly ©F ovU
(1550) Pandk Bioppng &
_

0w LA _wft_u
;Fﬁu wrowid puo vau oG foog)

- 1w o
W, . !

= [T e e
I-u - L

: L Db o ﬁ.ﬂldawm

el UL T s

1 oD) _wn__ 2ol uom  dUal Riowpnl 1v o1 0 womp @MW LOXLIPKY W

d 0F O Woup awaww PV Wy ﬁuu_n_n._b ﬂv:G:__onEW v d ool G §L 4

poo) 9 Papelygov vy a0 (DU IY WION T f__..mmcﬂ fO WG © lepawa)

.@DGF fu o ﬂu‘__._u_...._..u__pﬁwr. Ob

ros _, oot G Ba o
Lo Q4 _n._.:_._..wu._.__m.w i ﬂ“ﬁu_.?.m Lo |e __.v.uﬁ_pm_,t wiy v - Al ﬁ.__a_,_m

e (49




e s G E— [ — — = S

O N T N

-

(raayava) 292 be
Qhﬂfn_ht_ﬂhhﬁ_\ W_ »

Gt#t.

.|...L.h_._..\ ?u__ oy h_ﬁu
— 0
J 1
"
a v
_._._ ._._..
\ ,, r.h.
fr A
> 2 b I

A

1 ﬁ
nagel ° m_ s

Wieus G G
bxy Ay a2 T..._:_.E.&.__ Utk G
T....,L_ wal g0 Xy .—\L_ﬂ_.q..:i o Judba | e

‘poul
_ﬂﬁ..u.rﬁ Lrguld q__.uh HW._L:E_“F& F-Q
pus 4G @l Vequidn U
palmsDa 2 POC oGy

& Ia‘ ¥ @FB =
aQ x Wruﬂ s aoued Y _ND ey #IUN

194 woUf WO @.I..h..__ & suoGh ﬂﬂ._&mn—ﬂ

W puo 0:b wym el v gedoaazg

x (1T I Ay W -, v

W::...En?. o PR r.._._,*.iffphﬁ
e Way idiwe e JO RoIGY

3G BF P Bl G 4

o v uw .
2

IR )

...fhr _r..__ﬁ_ﬂd ﬁ

3@
' .....n.rl..m. Kl
Moo Ba eempowd
paolGo q Lov
w parddo

e

- P00 S (+h

I

i 5 28

—

"

waze ¢

—roe tif gk s

(P

n.“..h - R

q

ee
Th-4 A ;

——— fr_r.

-

0+« 204 R0 (O Wty g Wb r.n.,_u.u_a.u y

vig J IHWI
. ﬁ.::mn:h

i

"
W

el 0 WO Ceapiddly (0u v (CLRRTRITCE _.},..—uWon._._
Tw - g v
ﬁl..mllul.n. n %._._f a._._ﬂ_k.\/ - u...mﬁu ...u.—.T

By 2
,.Eféh..vu_-__ 3

———

1

b

mm...i

LA (VAN _C_.n.nf—d v iaal

ﬁ::n;rm

r.- - i
AR e

v
p——

_rn!..._.m._-‘u - )




WO

povnpovd vwabY WIKEIW 49)

Loy v (eake ol U

TE X OIE b (30:1b1) &

._..5.._ < b
Yo o

@?wwacm. L@\ Nﬁ.ﬂ:u IS =) ww%cm < laquaw A W2

G0y, ;
v | 1 90 lbl * “OodiwsT _.___..mna@ LodeIY WoW b QI
}A._UHLEAJNJF -f ﬂbu @n
Sl DAL TR \M_.. s @ LoMoIe  WNO) W VS
&
{1r LY
m,i Ww 003 T ot i
S 1 ﬂ © 01| EeH 0 e
3
wind [H <0I%8 ¢ 3 awok (2 W (SERUBTLY wmﬁcm usouir oGt albaweE?d
; ; [ . 3 m Wy
soalaay Ya LU0HIIvuUOW bopaamn Gy
0 of P s

pust o o)

“ Uvi _..—Q_

W |OM

._U.Ei ,r__.u
ony oy vof
v oo 31ddo W_E_utn_
Ty W PO o N "

- Bwua wono G
P R Twa|qou

M e Q;nwn:‘._ =

_._ S0t g
00T ¥ (07 x}n# .Euﬁ@ - °
A..:., g LA _ﬁ..ﬁg Nﬂu
oy . . ;
T 3t 38
W(s0) o)t ino) T

paveid BBELI LONP

b
Ab 4
b g SRR
e 9_ M pyb 4
NE _ﬁ H‘Tlm___. 5
_u . d ﬁQECm W vy
|oorafle g 2UO WD s Davgie i
yone  0iIGe * WAl L0GE x Y 200D Nuom

AANANANDADNANND AN DA NOINNDBNANAANNDND

2]



q_l.. = |L|.— ﬁ ﬁ_nu._u.n“.ﬂw+_ hru Mf.. Jﬁﬁunvﬂ.ﬂ*
=4 .
L _ {oslun O 9P posnpord P ONOIVOIDRVE &
; “EamH _._..Fr_a._ - ‘e 08 - n_of
| vz «3 ¢ pO0I <o
(74 Wz W DINT <7 T |
ww il R..w — a.fﬁﬂ. Sl WS “:nﬂn._..._... () LaHIIY JJoLd .mﬂ R p&
L 8P ool

Fred e v

(G Bq suophvoer (9 Qs
..._wu.s.. TR 17AC Ol |50l AT

O waue uRPIUPiY ojuLs WOy Pl

i 2 (owuine pove (O
,., _E.:...ﬁcu.o_ L0V 2
® fo w4

E_ufun_mgr_. (VRN 2.
5 mfi,urr.i LG, iy

Buol wwodl PUY z_ﬁc_u.ﬂ 8_,”_213_ _q
o Em.an_ 0 WOk viiof ¥ s

TIH.- a
v paauge wafoy 9 W Wl 09 o
: ﬂwwwq:m
£919991T @ap "

[Tl -~ oosis O wogq 10 Rlieu3

L b 3% L

4 g v 008 v @0 B T 4 0en 0y (o)’

A% e

ow e

o in o *® @ wq {0 EBaue wow

:ﬁunuu:.? § . ofo < lw 0T TP 1o UVAVIG

.Awﬂr = __nuﬂu_. @Fuﬂu - .,._:_qx..nu il et .
. W QT ppwop 1o U g mni__..%.\r._...

g2 N0 R et

ﬁ n,._
= 009 x..,no@x .._m K wﬂ. i [ Woq fo WWECm Lropv M0

L & rh—.}nu _U_ﬁ. N3

3 L | &

e ﬁ...“_ _.mnw ,_HM_ i N.w-—.. g (81 l
. ] F.ﬂ m

Ll

5
L0059

o@by Wi ou {271

IETEE e T
3

3
=1 i -3 - ' ......_.Hrﬁ._ Sl
k0990 + [FHEhO T uan_ ]

. i, Ay 3¢ 7% 38
Tﬁﬁ%m% ; worsd dx (T T e wg e ig &
re [ A

B \ il P
@ \0 f_mﬁcu ONTY _.umacu : O W (B ﬂm:cw VIR

a
hhch0x T
k rﬁn_ﬂ.w“..fﬁ g 6 ; .”.._.ﬂ - 0049 ﬂ“ﬁ___m_r-u_ Lo ge?
o | M 22 oAk SBL ) Wogq W PRvey %
01 Nl 4, % e di% i pooy paddo GG )

._.unw _

! .

N

"IN @

dg’pg”ﬂpappnnnnnnn*rrnnnnﬁgnﬂn



_ e lH 4 BxBIEA * 010" x b0 \ e\ﬁl-n,\,rnmn?f

22ChA

100 xLIOC
) g3 Wy esletpion O By < nﬂ\rnhd

.g—"gq_  wxh -y L'}"‘-'Fctbtj:b‘

at — .
. — v Ax L
0@ x bOx2x 1210V : =
. J ' 0¥ , im-mﬂlmm‘[
76 A= Lo

=7 ‘mﬁw elncs N nppﬂnumnhhﬂ
qa248- 811k yy0g - {21537 ]
qr-213
-1 Taplocienoun gdlennon pﬂodnr;d

. ZxL Q=152 406 0. 1842mA
E 2% 0% E__'

f]

-'] ‘r] I-l

1)
i.i'.iﬁhi..l'.."ii

L4 ]

B

n

O W R B o

|

ii&bﬁﬁ‘i#ibi



3 = THi CYLINDRICAL AND SPHERICAL SHELL™-

Fr =L g g 1
oo oo b dlddiddiddldddsdddsddssvedini

E’hnduﬂﬂf)\_,
Ceyl ane and ophHue

mar,*l':.mﬁt'h and hemecal
enal ond  exleNal Daenaen f'*i"'ﬂdun con bt tlannideed

o0 miaam. e
e 00 1y

4 iy i A
y o4t 0O "‘hﬂﬂ1u enedd 0n ceomponen) o

p'lﬂn".h ol poeolly Wee 04 ﬂ{lt}]i"("ﬂ'd o
el 3 tn 1o

ey e Mexnan on 1an

erps 0a ppneteal el -
g ot deomelny Mo i

hoo Vo™ to Vig® of idn radiee o Voo™
- ' mol o N lectech
tn called thin cal-r'dml . Hey aodial olnewn tn P "f]
e whrn e xennen £

9 Toxex i&"ﬂdﬂo_ ond ephuicel e |
mone hea Ko™ ol aodiun on Y™ ol deomele) ey 10
ﬂﬁ‘"‘dm- Rodea) aew ©0 oken w10 conmtderoton,

Shever @ 1H® gﬂl_t_*g\m‘gm anelln'
SIPLOOC )
A 1hn eylendacol phell 1o nthyeoted 10

Jollown ﬂ otaesnes
(% conetmben weial  olaen on e P Tnu;’r
e

caled WX

dote:- :
An The txexnenn o ey prnof!

SAudonn
&ty @%ﬂ&__g___m:‘-ﬂ‘l plaeant-
v t‘i{hﬂﬂm

Force ackng C9 tye eoalp O L8

fp P % T&dv spax Aaec :

Rﬁ‘ﬂ*na toare ot ™ EHIIHdH ool
Fo = mdet * O¢ —0 e epssoie b i

Coa galmlibﬂ.t‘bfﬂ s D0 od fil‘l'nﬂ(t.
FF = Fa t: Hhicanew o fﬂhr\dt—[
|

e Shoewn o &n&wﬁz-,
. —

he dlaen whieh 0 ae}mﬂ a’luna LoL Imah} ol e 'ﬂl““d‘i’! 3
colled  longitadmal olean .

o



t__ll - r-4

'..l.?‘I'ql'tll;"'('ll'!b'{{1f1.':|{'k{"i _g;,h#h,' (o™ — - "'-'. »
T Hlaesa adneh en Dt‘h'ﬂ(] I'-"'“"‘"'fﬂ 1 etrcteerenice o polled erdterm- c "
I-‘ir1rn.'ur.ﬂ pkEw
| ; . -
Flewd foace nvhng deie 10 presntde -
FF = axilx P ) x "o
c
i . a eylindet waollns _ o
Rmrnjﬂl’}a fonce ﬂfhhﬂ o 'd‘ > A
Fo- aelxtr oo — @ 1
Fova Equ”ibr{{tlm‘ FFTF‘L I 9
P P od Aleudd € 3
» dntxp - axixtxo 1o R 0
? | ow = Prd : b Leagih of rt]hndﬂ T
a‘.i — @" 3 & r-:
e S
oot . )
while dzw\antha Ty :}thdm'mﬁ ehell edd pamderinera) plen ¢a NP
coonedered  becamne da volue € MOt IS {cnﬂ!ihr']ﬂm\ pldenn, ih'_':| ]
Chonge &Y Qmenpten of ;rdhndru'mi. ohell- €\ »
we know Hel ac: P4 g o - P Cop iy
ai tit r.|
Hote, ey | »
s etacomierroeial sloavn (e). @ (o
4 E‘]_ﬂ-‘-.i*] :ﬁ[gtu"] @ I
Lel '?d" be the ok | HiE s Y
mﬂﬂ (g dlﬁ'{lﬁﬁt‘ﬁ!r} =
e @ - [F"']ﬂ] C‘lt}mf}&e-q 200k - G;uﬂ{d:nn.] Coacemes eoop =
G:tpg;ml Ce'ct f‘:’l;mrf_t'lr;'ﬁr*ﬁ — == J (s »
= ["Ef‘df-m)-—-ﬂdj . ad 5 e
759 4 P
Egeic § 3
clmkhﬂ @ : @ -
.@ x Fd '&__ T »
d i€ ( ] @ s
aﬂam, lengitedina)  ehan(e) - _tg_: e -
4 = i
E 2
N e ,.u_"’d] . RE -
E Lt at I;-I—E’E- (126 ——(@ ="
G 'S
Lel At be the ehanﬁu e {tnﬂt’r) ®
el A s < a
T F vk
L te D0 ® T
el}gnﬂe M ~oleme = fanel volome - Dm'ﬂtnal Yo e - .
‘X ediady (140 - % 4 Sib o
E .
: E‘{d“f;m1“-“~-udm¢’lj Tegal) - A4t | "
el
P »



@ f

UTUVVELddddddddddidddda

"1 [c‘rl 4 d’At 1 axdeadrel 9 ﬁ’f‘-;dﬁ”‘m] - My d™t

I"I"}QD a:r_ f;f"l _‘4 Olumye

volemelstie elaarn
Orgenol ~volume

. “*;-‘.T\;{‘L t %, AL guxdradﬂ *Wﬂl

—— e ———————

AV

A [T
e - ] —0
po ﬂ']ﬂ e veluey of " @ 1w

Av . nd

¥ * g (1201 3P4 ca-w)
LiE
. Pd { —

== 1oty - gu’) < P9
be =] £l = .
) hEE [5 Wl —@

pcblem:- ¥
soyech en olooneol ol o encoin hon

A naimddm'q ehel] 205 M Imﬂ
an foiano) diometey o] S ond @ ool teexnes 0

cuncumd e etied ol and lor‘ﬁihjdi‘nfﬂ slaeapes ihduppd and alpo  1De
‘N nubgected Yo 00 mntanal

* amm . ealcedole e

S divecinicnn i e sl i I
[respeat o4 pamefen Toxe E- w0 qrile and pcn'mtcn‘a aottelf) - .25
)
Giviny dola
. g - 1000MM - j2eam , P o= Lamnlm’ el Ao

L-Q€m = 2sng M, a

. 5 «10° Aleom, ME oS

£- 20067 [
- C'Enﬂum:[uunmc'r plaean (G e) = .%id_ . lgr!:fjﬂﬁ :@
: 4
-+ Lonaitudinol Aaen (o8 : P, axi000 B :
q &

. Ad - PE!. (1-1) = L@_ﬁlﬁ_@_ﬂ_ﬁ_ £2-07%)
% . A= 2= =
, pramelacel (96N oz T hx12x 25105

s AL Pd [‘|—1L'.'J- M_fl-hﬁ-ﬂﬁ'

it ; : ~ L@ S
- Longitudine! clagin CeL) = 25 = ¢ R
-fasrsxi0” [

-1 gnEngs o Oamete(ad)€ - eerd * n28x10 1 10008 - [0 Z@mm |
a0 x 2500 + [N

éqal i} l!ﬁﬁ“"} Cht} "h-“l' E

4 9
et 28¢ * q.‘b:r"itlﬂ';-r % 438 %10 ]

 yolumeluc Aaain (4)° > e




}

pooblem -
A tin oo linden oo ahel) , 1™ lc-nc] s 200y cliomeley ond) Itexnen
i ' ¢
eatih & Neud ol {1\:""{"',3{‘*_!“““ pnrﬂtﬁ-

oy melal 10mn . T 0 thed rc‘mp'w'lr'ln
T} ¢ addilone)  attoo mm> dleac) o 'i".ltmp:d l‘l"i,ﬂﬂ("l frye Pﬂhf‘lbn

df‘r'lc!prd and hoop * Ic\ﬂi,]i‘l-t'd'ﬁtﬂ olaen coytloped  Fnd olac php.-1fl,
e diomeler ond 1«nﬂm_. Texe E- 2%

20t
E-2x10% MY,

1{:-":-'-,1.]”.',,?' ) .'_I :0-]

ﬁf{{w‘\ ey
L-2m -2000mm , ¢l- 200mm, { - 00w, AV <25000 -
03
(‘;ﬂ G’icf._P_c.* * p.—-——ﬂlﬂﬂ = |CFP
3l 3<10
oy K- pra0 . osp
b '-Ivlﬂ‘ .;P
[ \ ' e pd LR pry _ ta-@3) =25 xI0
Cincrmieieneiel placin () EITE ) e
" 1 IL..
; T . v By - 200, . {‘\-Eﬁﬁﬁ - 1x16 P
Lanta: tadlonal  placan e e Cy-a4) s

' : -5 5
_'\'G'ttffﬂ_f"iﬂpc ~lacen Ry = ﬂ_\f . DEan By el xiC P 4 1%1G" P

¥ - q.sxie*p
y@ﬂ
® P = - | - E 3 S ) l_
l_j;—-—' S e _
. s, AV 000 - A (200) X 2000
p- M = s A0
Vv X QSxIGT GRb18s 364 *Q Expt = (AN AEE01

s |

ez OP: 10% b8 - I £|'|'~B:H}M‘-|
oL 5P Sx 8 é{m-qm

q -t ?5‘w!ﬁ'i’-h' Px ¢ = 428 16 "% bt s 200
|0 €38 riﬂ

w Pyl s 07 x Ly IR ¢ D800

d')cnﬁt i diemele) (Ad) = €ex

o 1engh () : €l = 1%107°

chenae _ i
: :[o osuon ]

(&) ‘

il R (Av): evxv - T0q1x10 9% x, 4% L o
_.1_1."

* T*'l"l“'lc't‘*.'ﬁw{[mo]ﬁimc <

111170454 o’ | -

-

f T I T T

{f 4«

f

f v

fi &

v
RN 7 P R S TR "R T T R R I R I B R B D B N D R D R

r



¥

= - 9 o) 0T #0l xh
T G Ak
e m.ll.___.._ O~ ) wﬂtﬂﬂh
%m.xp,q._.u_ Pde S(ng) WY
4 . JWA|OA &=
. (- Bag ‘A (rayuropje WAl
#EE:: 0=
el Mt | £
_H.J__m.u_.‘rw. uﬂ_.ﬂﬂhq_hﬂ . _.—...._..,__ ..___u ..mumﬁwl = ﬂ:q. .mv.n. E*UE_—U,-Q LAl hmﬁ. ﬁ_
. (Ospese A _ sl

Ty 2 AT LArOnR _.ﬂ.quﬂ.__ﬁmru
(-l “pd ¥ ._Quc, c___
Ol M 2 e dooH (&

o2’ seemvOit ~ dd |
o i e

- ,>$E_rm_ﬁ S5

U3 uw..__c_.ur& 3k
oLt s N3 ﬁmeﬂvzctewtrﬂ W e o LAt Ol orauaiQ) Pue
w

mc...__f_u Yoo paaii@ : el u.ﬁ&ﬂﬂpﬁ.‘.ﬂ W
oG o dy e (LGl 9 2 <wngond

<00 Y ﬂ:EE_._LuQx 2

‘wp|ugOT 73
oo Ky awaae
W 5 E R FWOR

sl
3G Y 3 Tuﬂ_..f_*u..m. > A m

.ﬂﬁ - P v
| ,f mﬂu .m.._,v/ i__w[.. n.w n_
_w._ﬁ_,m‘fwk _uﬁ:ﬂ... ”_& _ﬂ AUH Aﬁ.—uq .rlﬁmm m

1 |0A EC_.W Lzl

0

S s "
uP.u_a?HE*mIEGLJEaE} Puwd AW = (rd) LYoV IN4IWIRID

31 P ] ] :
Eu ﬁ..ql_u Wi ﬂm:. =g Jmu . num“_c.—d:...c ,.n__,-ﬁr.u__.m—.c..:uucuu

N =
By - (oG

Fq =1J

dxPx ¥, - hox | xRy
@ b @l wawgpba voy
@— to * pxPxp = (4)
.__:L_r._ .E.__ ﬁﬂ t_»___,,.mx.» ._.:._n_m. .__..:r_n_unc:www
& —— dxp ,F, s (1) vaounL
W 0 Raap (Pulapa m_f paiana 20w
G ([@20eGdo .L_n.m...

32!

a0

| 4

o
el el el e e u—

€S

P20



&

L I~ FeaEe i TR ’ "
H l‘ Ll * L] gLy I..'l'-1

c:%:nduﬁ'm ;mma:l]}mcd by elnmlﬂ endma wies  andler temion.
when e eylondlr én pebgecled to  iernal Heaid presocae o e
wolla o] b cﬂimdq are pobjeeled 10 teopile 1000l - T4 the rﬂ\mdm 'n

t'f‘ik'-‘.‘tllea foaded srnalt e talaes b-;! compaeipive \ood e dee 0 o
e ‘aamél o} tledd Jrast  th teanile  lood developed coenpenete e

compaensive 100 thin  aifey cempronatien tenoile load derdepe. B oe

e twod rmn:dmﬂ oapncf'ﬂ of rz]!mdm*ma wolln (hodeaner. yen deeh - &

-nrqee of Mmﬂﬂlhﬂt""lﬂ o3 cglenciern o eneally adopted for ane &

materceln asheeh e ool ve n"rﬂcn_a fn tenpdon Ccont Taon) ead m [

ptich cone  pleel eadnen e Linedy . :

Lel @' = Deomeler 0f plee) ootde: =
d: Deemelyy 04 elmde

L= Thiennwn o egiindes X

L+ Lenath of oelimacley 1

oo Tothel drantle oloan 2n =

palnt = ;

G = Toildal compdesot vt plann | e ——————) -I

o oyl ea, >

pll) Hewd ¢0 0ol achnefredl - ol

Let o coantde) el of L‘a'l-hdean. g

- >

Coace o wei]ea) bﬂ one fin o ‘"fj‘""d“ £ -

24% (') o |

No. o] Hang o wines ol C‘l”mﬂ'b Lo* L,.qu -|

dolal orice exenled by e woiar mmmdma .

.L £ 1% :{_{du‘r oy —— 0 S

A’ 'I"| x

R\Ea,-n'r-fﬁ('_] Yonce On the E'Hhhdi“!' t‘.‘.’w]itl-"'ﬂ‘e o) . d

[ =

o lon F'-"j_f_u'h'hmc,m el:rm : q?ﬂﬁ} -

axtx Lz O -'_E%‘.!jf-'lil{dt}vl&m -l

e oo pian ST "

ohen dlwd co odmiflea’ >
Lel ¥ paerneat developeg de 1o lwd presowne Gn.'}'_]

tuwo ¢ J0 wine 2

Ppa v d0O I‘Hlfndgs‘ a

Conoiderng fhye doace aetng at Holf porken 01 f'ah“d*!ﬂ e

~

vy & |
v ¥ & & o @ & @9 9 9 & v ¥ @ W ¥ ¥ @ ¥ & g & ¥V b & 8 " b s

4



@

SRR R SRR A A AL L

|

) it _Jh
TV T ¢ e di

Fonce m'::lrrha oo wtne 1 fﬂlﬁ'\d.&ﬁ
. ‘1:?,&1‘.}':0“!,‘; 1 o1zl —@
dl

force due 10 waley paeount
¢ Pxdrl ——@®

Foq Eﬁtﬁhh'ubm @ r@

= Prd»l

= 22X 4@ ) 2wt L 4 Crea # 12 EXL
Iy a_l
L
___-—-—-_-_'—._-_- .
. ‘ di » Poa + AxtxPea © Pd{
&

e e - i-!’ﬂ-{ d 4
A toine  and fah‘ndq bo' oqe m%‘r;ﬂa Hwed no
nlaasn  en bolh gﬁh"}d!l‘f ang eotae Qe pOMe.

&loty M oiae (ew): D [£o: '1”"“5]'” modelen of w*"'“j

Ew

Hlagany N sarem Cubinder (e.y - WPeg 1 O / pE
e [o % S —— = — e =_"‘~‘-'o de ‘(

000 - P f[‘&é e . gres P [Fl_ T TLIE
XWHLHE | } Ew € h'_lﬁ] ‘ e,

has melal Txexnehn o4 10mm. T}

Y ard i }-'PI'
i clonely wouna totih 8 mm dramele wiine with oo :lmﬁﬂ
e C1ODE 1} ‘rrr‘-d .ﬁ:}n iinn'i f"!l1'l-’1|E-"u"!|£-'!| df‘\ff mf‘d rm FH

o mm : enpae 0f
g, E‘ﬂh :mjwud iy admilid on o Hhentn @l RE e
el :

A 2850 mm drameley €T prpe

—

pteel

ol foen e
e lme Y A 00 Kt e
B rqunm lr.f_l =3 i

Taxe Ec: 100K
&2 ;
= Given dele i, S e

% mm , 1

- ol un cooprda ton o

¢n nol meoktcned A0 L

Lenﬂﬁ) ol nﬂ'ﬁdfﬂ
jeany o} ot

lengh ol &mm den oor -
Fodee exeniral b!.& e Wﬂh. tadne  af deomelen ol cgflénden.

o K2R T () =k
I." d'r

80 2 4% «(6) 2 by,




- o " -
o X Ne 4ermw L
% 1_., - I.: " 'TH ] '.,' o 4 .},,-'_-';.:.‘...E-' ‘: "]

- i ﬁ,@ﬂ—:\‘ 0 e o

'.t Al AT v ® v B edesls

Ir' I 'ﬁ'ﬁ rh i'tlwi v ﬂ‘hﬂ R ——

_ i e ..:‘ & e —= p——
e """-’s-u __ 13 ST
| =) o we » e 4ok x 3x 250 ¥
: 200x10° I’ wm‘ﬂlm “uxior lww?'
9 T . ot 5628
a , ;
= LT QP ee 4 “'15
oy polving +eaC efratonn
Cee : T2-03€ i ene
Kpos = D1-821 Nlene”
-
fongl Qloents. R [ Aan).

Ja pitel it - @4 3182

. g enn0s SIS

e il CAoN)

wh o o

et (e e

.

N T

h N

P VAU PO A PR S R R R N T T S T NI T )




=] - PRINCIPAL STRESS
| Jolodeelioo:- .

A olaechas)
Cnoamal & oheontng)

member MO svbjectid to didernt Hypes o otaesnes
ohernws  nmolianeounly. T én thadete  Necernoty
o hhd ﬂ)r aealon g.b-ljl 'lb' E-Brc-'f 0’ ﬁ:ﬂﬂ)l f‘-’]ﬂﬂ-ﬂh EJ" ke EI{I-HC'QJ

e e desdqn pom«l ol ~iew . when pueh Alngsnes 0cl ot 0 poin} i
& oleesnedy ""Iﬂ@lﬂl'ﬂ‘. fhere aladtis exinl e mthgaom-l plane, eanet
evinle eottadly coamal  alagan Ceath 00 DAY shean) - dueh plone one
colled _Eincim and  such anents OA¢ eafled @J‘nm‘pm plieanen.
Oae of frhest pm‘nrﬁpn! ot ot Have aeales] volue colled Mmexmem
penecipal  plaean  on0l oae €0 Havin lawes)  valtie, The maxmem pacnerpal

shoold nol exceed e peaminnible  yajpe fo node desgn.

rﬂ

¢

Saesner o0 oo Joclined plone
B 4tad  the plaenne ao-'hhﬂ ot

o el
&

~ an enelined Plane e copedel @ p
aenum ploant at an melned ﬂﬂﬂ" _-_:
D e wnowo plene. T el o
g o The xmowo P o

ia[a;

plone toe L0t 1o 4nd oud asamal
'- ond -Iﬂnatcﬂfa\ c‘crﬂpuf‘wn‘ln

Thye &-Dﬂomtna frytee 1'%1

eo conpidened. |
o) Lo draeel  pIEAD

{by R pwo! dAraecl otoe?
¢y Gen ere) e (alalal plaesp Nc’lﬂ e

. :If:"-
L 'IJ:{t(“l{fd -1'0 L-'-‘-c_'_f__"_‘"_}U'g‘d d'rfl.fr_"_’i r:'1-.:g farhl
ptonyect—l = =

{

pe 0 plaesaed soodilon e 60 enclined plene

yoo O

£iementn

Conpidlen &0 emen] pubpected 70
n’lﬂﬁm- l_el ten I:'E.'rnp:gfq

diaect eneanso]
a plone al an onﬂ!r g 1o the pleot

COTH ¢ Of F]l
Lel 0 cna‘lc‘r: al 2p mﬁahm

Lei the loed nchhﬂ on plent CDHT - P

g if'gflj

I I e e — 7E 1L 1)
O U ool i

Acea 03 plent - A |I : i
Saenn GO plant (o~} = Pf& |
paonn peekonal e ol telined Plane (DE) pc -:?__Iim
Al: A, ASwe -
rong eret _;_‘I_;_ A @



| 4]

ram——

ey

LT n{'l:uﬂ- ol ﬂu\m p "M.

Hosmiol meem ol plane DE @) : poeono

(on) = TN Cne '-"‘E_m"'ﬂ Py
e Al |

12':3""4'”37 Alent- Loy o4 T) g
Tongentral fonce ackng al ploac De CPo)-
= PaAng - Aing . ¢
*Tonamk’a\ aesn al pPlane pe - _P_'l
) A 5 P
t: oy = _~XA44mo e T AMO . Cne A\ o

4 deco _ - -
o -
Eﬁtmg 6 i~
e —6 A( :
|

Faom T 25" B @
Oq &n mowmpm &hen @ -0 d-e @7 +CCen" @

s o Cen™0 EJ

Cs in minimem hen @ 90" de [eqo ]

O~ fp ™Mowmeam sy A8 e | .-:rlEI:qﬂ" = G-E'E'
XA

-8 ki:c*-;l HL* >/

O} to mintmem  wheny 430 £ 0 D260 @:0°

t-¢ [o-0] »[E:0]

¥ 0p. Moamal &lnean
T: Gy - sy dheot Slaean

protiem - _
A mejeel Lo 1) .11-1rnr.]ﬂr) fn feanicn , CompPatneed) anct  rheoy an
sCellenet , Qo Ml OO0 25 el pvyem” na:pﬂoln rl%] « I ppectmen of die

.meden 20 mm e lealed en tenpdod ancl (‘Dm{'ﬁrw'ﬁﬁ-ﬂdnﬂdu W e

Jailesr ponlaces ond looda.

G0 ntime, o gsG08low, T 2 lene

o~
(@ o ieid uode dtqnwen -
o v pt-b:lﬂ‘.fd 1o Jull

Slaean N feqiore
Ccnrthparﬁrna plan M Aoy (c):

lntle ola mﬂ“‘)

n o4 0 o e
ONp + 304 (1Sl

SEmALme b e Ftne
rioamel  plaen ol plane D Pn 23
y Bl



_@

:
:

L SN S
. e w

R B R —
[

O U e

whieh 1o thon  250lme’ 00 failess Aque o Pheoy et nob
r 1

oot nmn teewile Jovlens el OcEA

tmnpendma teernele h:n [P): Ax O
" % 20Yx 20 «[qh2y- 171

O wheo deled unde) compaenton - |
Mowmem compaespive olnean (@) = 40 Hme P
dheon plnenn (63> 0% - %% = Uyl

{'nnnupurﬂrhﬂ
7 3 elme
&o taileyr dee to pbeoy mayy oot 00 M doileye rerdaee in al @0
Of'a* of 41° 4o plnnr o} owal rlaean. 1&
An mowimeen  dnean plienndn 26 wlme
{'Dr'lm-ypaﬁd*ﬁﬂ Compaentve phen 25 w2t SOr e’ .
{‘Efﬂpﬁt*r‘i‘" chataes: Pogce (Fe) ¢ AR

s My A0y~ 0 +[izior -as| L
/3

an owa) foace o} 20xm

problem _
A cineesion diomeley 8¢ mm 0 perbgecled 10
s phoLan on },ﬂ - fend e pliteanty 0N O |'J|ﬂ.nt Mﬂﬂ.h{ a0t to thy
Plane o gual oMesner onc olnd any the ph‘lr:.r which has MmO eomesm
phegy plaem - < Ip i
* —
J’wlnﬁf:‘l plaesn (@) ¢ P 3 2: HPM, + 40737 o lenen” ]
A A gy, #2%)
. v 1o ‘o
& G:I?-:ﬂ o~ Con'@ = 403332 pon’ 30 - 1&0&5@1ﬂ N
i, r
i o é‘n?e H an-:l'!' é"‘l 1-30 ._,
Aheoy A -3 I e —chm}
+ e e nine)

We wNow  mMmoxtene M oheoq ANaD occeen 0 @ plone eobhene g . et
Meweam s odnes (@1 5 % 21 e

v 2 - W01 Ainqet
i

; E:ﬁ{ ;ﬁ;ﬂ




A&y

E:_‘ﬂ"lﬁﬂﬁ ,ﬂ]};pild .-!l _Eqﬂ\_l'ﬂ] _[El\ﬁtfl nhiean's
tonntder on elemen! ABCD hann

MHixnen 't phoen o -]fa. 14 .}

n ntrh]rchd {0 olfnent fenoile e eapey =

Rt & & choewn m g Coonicley 0 — g

plane Dt al on mah a mekned 2

fo oe- X .
™o nhu’l'vrf\a ol "y doqaces tonl M "

Plane DC

fn: FiCon@ t Fyéma
CotDE = gyaCD«Cond 1 ¥ CC L6

oyt ﬂ‘t'.{'.l_r.l fendt plq-_{‘-E

of o N€
* 2 POn@alondt Oy AMOx &ing

PR a1 t["ﬂﬂ»Q 4 o ﬂ:’"'!‘ﬂ'

2 mt"‘i-r;umﬁ) A w,('_*:"”‘a)

» Mv .
2 0T DLy @@ @ 2L 08
> b2 b 3

.

A - (0'1*0“.) . (. ‘E"I— a") ﬁ:'-'ﬂﬂ}
. LTl )
g%

: FCono - B [ (cntq0-0) L
: f, Con@ - Franag

oy xDEz-0 ¥ Ee x COND 4« oy xCDIX &ang

L

.onux EL® Cond o1 » CD e dmg

-4
DE nE

ey AMA. Ceng 4 o) fon@ . ama

- (o -2) AND-Cend

o))

Resuslten!  plaen al ™y plant

(01006"0 1 @, 8700y [(0)-0:) dm 9. (0]

HI.I‘HH'..II"iliil..ii.‘...



&)

¢ 6 b0

P e _
— —— e — —
& % 0 6 6 6L 6 & 8 8o —_———

v

o

Hoo .« o? \l o Con'@t oy &8
‘Ij he ﬂ(‘ﬂh
Wya 1000 = /oy

m v -
MOxicmum  NO mal pnean (8a) maw

Magrpes 00 @

o qtu\}_\ ol

u"‘.
% qwlﬁ Aold
o = Tﬁﬂ Hlm“
o1 = m HI!’HH Tjﬂdimﬁ
@140 4 2 7F o0

L]
[.r. oM@ 4 oy am'a T w*"}”"ﬁ'ﬂ'ﬂ 1 OV ANTg. Cod' 4 o) DGR

- 1M nB. Cmﬂj‘"

e [oveose (0501 anva) 4 on &n'a C be'e .,f;,;va)}

\
. [_d'_'i" ton @ 1 e gn‘a}

b el roten aespitont plne ‘v oaond aévm plant n P

(ﬂ!‘ld’*:.) (‘m ,.-_p.,) [5 OJ

1.-’ Co - Ex){e h';‘)

pow L™ Nt oA ﬁ“"‘ﬂn{m[j i Tenen
12 b’llin
Tx draecl alannes arkt af a pﬂmi on a skained materdal
GAL (o PR h.ﬂ Eendt t ¢ Noamal, 1608 ottal ongy IDe neaesHoe
an* 10 1"]' F"Iﬂli"ﬂ o meo Fﬂ.iﬂ{‘é Tm*. Anean - 1—_“_.".1

'P'H."ﬁ!
L nrau'l'tf‘ﬁ'l Ahnean A\ne -

a- 20
g mal pho fon) ¢ "y
t'.'m-t (YO -.1.;} 80 pon b0
\E md‘lm\ a2
100 i) 0 pheoy plnen [ ) >
B \jﬂ"a_bﬂ a\“m'l

-0 030 ¢

S v ol 1
ant plaon (@) » m [1:) . \EH_EJ?.T{Eﬁ' 1@,,,_{]
o o () - lea” (T'-':.'.L)

o657

R\t
ﬁnah 1) molned plont



| het an - Noama!l st oo enclined piam

i

L8

!Jp;ﬂh‘,pmt L

Thl « cthae E"l p‘.'\ inniy ol &
ompa epev and  Eorl e 1enoi e
mene At (immm-
#"‘n"‘:'f'I | S0y

f-_"'L'f""'l dale 1:,,}11-7 r g JOC Fiima
[ B0 AlmA’ A - =l

| ® - -100 fjima  CCompPn eantve’) \/
28

| = A0 o -9 papniB =
20 1 i 3 s 1 Bl ren

pon} ¢ a ok et malena ! otr 100 el -
My Jdntwn M .l*f‘;\l Frc e Aewi en e

|

| = BO-106 4 B0 -E100) con 50"
| L e

I i

‘ It h']'lﬂ!mm I

J oy = D=9 smye
| >

! : _E_‘i:i:_"?_ﬂj angy = V- 28U e ] e

9"—&[&*@"1 (1) 5 '{Sl-l|?3}"¢{&1-1ata]” : Ea_ﬂ {-4_1,»,_"7

8- o' 20 , |37
o -

'i{ﬂ"'.g-.ﬂ,-. .ﬁtl\}jl(‘][d -}{‘i I’.:]'. P T [l | L._H “'|I!"nur'} WL l'ﬂ-u{‘,-, (-.LJH-U-I (""l‘"::rti

| f*'t eV f‘{-w'i}n"rgpr ottty ahee x*m_a e o

|
|

Coopeden an  elemmi ABCD :‘ltnbjrchd
o oy 2o, noame) plaene and
'fla ;0N eay plaen 08 Ahota) N 1"3' o

Conpioley 0O P\anr akt en nr\alf a o1

T &bfcq Hlagan 0On t""‘r(‘hn.p_q P‘[gn,_

dole

Heye Me awnemed dineckebon ton oy e,oy 9 tuj e A0wea @

.P(':mfh'\,f T-j 1|_)l L"{-:Inf{‘h-n” f"}(‘”qu: “_T -'!Iiﬂt.-'le!u{'; Mo "I'L‘ r""'ﬂ"l-“rdi

) m‘f‘]eh*rr-
Nonma) sl (o)
Lel 1 thioxnen Of 1.
Bainging o) Hy dotcen 1O e plane pE

L4

i

h-_1.



i"JW‘U'H"#ULWF‘Fi

= e . -
v ¢ o

U¥oooibioiia

— e

o

@
ﬂhﬂ\ﬂhﬂ all e 1oaces ‘""”‘HHHH Trbr.ﬁ
C y—_"¢
Fa = F-na &me 1, 4me 1 P‘g 4\ncqo0- 6) Try
+ F, an(q0-€) 1
S onxtzDE 2 t‘ia 212D ANG + cuxtx CEANG o-nr’ \‘\?‘ 6
1 ag %A €000 1 @xt %€D Con Y
b

7 on = Ty xCB snpa oun CE
4 St =t ane
t Tay. CE @& * D 0pn
b DE Cené -t e e
=y O = '["ua'iﬂrﬁsei-&'lﬁéf oy g, Ang
-1r1a-gm.eme 4 o~y Cone Cnd

€D . pope, EE . é)m&]

Dt DE
Hl@h%&lﬂ%@m*& "'f““'E‘la ComG—a_gr {‘nn"'ﬂl = " 5
=? s FQ{'?.E + oy 15*“?6 1 E}r‘rﬂ I, Con 6 funua : L"’__fgﬁ_le
11
s o C1t {‘ﬂﬁ"'aj A I _papre) 1 f:a a1 S8 1;&5”15
b = > 1
' — B e
s [ OITOLY ("‘_‘_’fL) Conre -t Teidinko
n = ( — = .

i ——
! ‘Tﬂr}ae odeal plnean (1) ()
ﬂﬂ.bo\vma ol fonces hot zaniol) ﬂ

Fp f,Con@ 1 'F"Iﬂ Cong = F) Con®
cond — F‘tﬂ fond

vy COpCY0-0
qg.gjﬂrrﬂrenq )

2 Py : Framg 1 Fuyémé -6
L- C'Egl:i'. Cﬂﬁﬁ

. {2 &g 4 Try xcExix &8 - Fx

5) Tx DExt oy (DX 2] - t’:}j" enatx Con@

=y [ * o x CD: Sing iy IE_ - @i CE Con@ - T _{l": Cond

? 06 oy T nEémE “oE 4 o

: ot Con@- @ 1 ‘l:"rzl AN@. AN -0 Ame e - f‘,] Con@ . Cog

= Gl 4n20 - 0y a1 'Cﬂ-a CSin¥a - Cope) -
Y

—_—

oy:T = 0*1;-0‘1 ,-_{}\'ﬁ'le' -‘txlj Can2 @




-
£l

4

(4]

A

C @ 8 O 9 U @ WU U U $Y 6 U U U Y U ULV U VUV B

.I rl.'hl"lﬂ"‘li;l (;._':Et.'l f_.'}_l E_"Uhﬂ'i Pg“l! T'?_j““f \

poilhy zenn v
&ﬂ”}' £ r:r:; s amnig - 'l'.':ea Cona® = 0 v
EyUERT = HE - fx:] Con1@ ty |10n28 -
2 fh! G’*L
Thete exipl Hoo volves o 10 d'ﬂcm‘rﬁ hﬂ gt o
hﬂkniﬂ..—,ﬂ e akove eigﬂhcn Lel 28, ond 28, be Af}/d =
A
e nolettn to Iy E‘itlﬂhm ( =
E - ala zc{ -
&i010 : __?_*_Ja_f (S omes =t 8 / 3
\ -0 4 4 s Jere) ey - A S pe Wy ”
ot [‘?‘ = £ =y o
conrB, » calliee e ¢ Ceni9F — 1——~—’

T oy tty 6roT ity :

pmmg .n'mefm 0 -4
E‘H“?‘L 4 (‘?i‘.."*) con 28, 1 Ty M6

vy =
— hy = T
mﬂh) = m) t % ) v ot 3
. \E D-:J lﬂ"t .A_Cﬂ"i' .a_;-.ﬁ”q L1'L':|1].

e ,_f:: *

(w-im) .T{'F" D e 1__ —
Voo Uty Coy-03)1 s .
___(ﬂ‘-t‘iﬂﬂ. A0 {'{}"‘?h -+ []f‘uﬂ c
@'1;"5.‘?)#1 EFI':E s

- (i 3 T A - 1If -J—(o, {J*,_}-Tl_l'r.lﬂ

: '| ingan -1
‘_l’:}ruﬂt.l ol o | “
ﬂ"n; e (ﬂ‘l‘tﬂ“;) 4 (m‘l ml‘.‘) rﬂﬂlﬁl 4 r1;.1 ﬁﬂﬂﬁ}
'l_ r

thmﬂ rs:"mi'rﬁ-!!ﬂ

M\fwy\ MZX fﬂ*!'mm“" a4 Ta (hﬂr -:“

'?llf'.,

=




"WEEEX

K 66 4

ER]

. P“”“"LT N

ol e ooyt plane b&l

P (ﬂ"! -rm) = 1 A -m.}v L M%
= W -
a J—f_ﬂ'l‘ﬁt} ﬂf"ﬂ ‘J (:111-11\1}' ﬁ'[.i

¥ v
- (m-'rmg.) 5 (ﬂ*i*f‘;} 1 l' T"ﬂ_
: A Co-ouf'r tiey

S ("_‘r.i?‘t)..t
S 5 Vfov-oifr 47

-
[ )Hﬂli'""ll“ sheca kT

1 P o B S (T T Y Y o chenved on
Pn, L T, e s 1)'? Ty
!

fL"f]'

: - ‘n 00 ehoe)
e slale o pleen ol @ potol &N 0 staoened  polericl €0
sl

o h'ﬂ- D et
@y Tye dicechon o 1 pacnespel Plene

. lecde  0F anes pal pinesntn
gy Thu magnt PH")r mowimem  pheay plren and e diaeclt e , endicele

wy The mnﬂn:hnde ol L

L0 Al

S&r e
’"’Efwm dola, hor

o = (00t lme’, 6 L

T'13= Lo el e

b oGt lerien

@ The diceotion of e priacipal plenes fept
100 15 = ,_?E-a—— r ﬁKLlﬁ = E,Ei:l - '& i
o et 166 - 60 (s — - -
9@ - dan”'C2) = 6545
6: &9/ Gorie

8y : 3l , 9, @190 - 1t

= mﬁfﬂ-\ __nwr-::]- -
& ﬁo:-ﬂkz. )ﬂ'-r f"ﬂ
T

on -t Cau_;‘:.) i
160 NPT
[ 228 I

- 80 & | Hoot 1600 . 04 YT

18612 Al |

e )i J ooy,
i ; CE iRy




.\
;

L]

|
i

gy HMOouentm

(%22 - [T oy
= 80 - Y472 > {35‘-‘11H1m£‘|

ohenn tjﬂm_*

Sheoy poae:
6!‘: G‘.-rilg‘
el 2 S

Eﬂ{-‘b!em'. -

Dedemne
- pmnmpcﬂ
- Hoxmtim

= Rt.'}liik‘ﬂ%

gc Gevea dale

{}T . ﬁﬂﬂ’ﬂ"im

mﬂ! ;= mn;

. B
Efl'lrt t ,j[l A1 3 " 7 =
E - L .-I [ ,_ =
L2 —_— [ e T8 F Lo f
2 e

= :"1411‘ L!(' -r;”:lH"]

K b o 6 8 (T i 7 T

plones 1 puneipal ltenmen
phye o plesney and  plones

plneanes (0 oMt phecy  inesn .

To o b':ﬂcttﬂfd ff'lﬂ.!t'l"rl'ﬂ'q ‘n"_ji fances nt}-.-ﬁﬂ ofe an Cbﬂ{ﬂf"l o ]-ra.

40 e

=== mrﬂmm

\
* q, a"ﬂ - _HDHFMM 5ﬂNFMM
= o
ptineipal plone - I l
e at ax 10
tﬂ 18 = ..-——'—'”a— e e e U R
? (o IRl 2 3F 8 &0 - -Lo

L

_rh‘*h'h‘n

—

i e b e e e e sl b il ] ]



ey

I

“w

i - — _"HHH L j
¢

U U U ¢ 6 U 6uUuweibwuuyeu

ey b T T L

Sheoy
@ =

V. @, uc®-98.4¢ + LS uﬁﬂl

&,

1

prinedpal nhmnm‘

Oy & (0\1¢0‘L) Jcm-tm) 4 f'll

: (b_ﬂ_;:'ﬁ'-‘ )-1 Jr(m‘._:’;_“?j 4 (10Y"

=

. 10 + 5090 - [6@:998In]

Oy (E‘H #L') . J(‘g_m;m)",{ f;%

s HG) (k- {fm} Fqoy 16~ 5099 J-“ﬂ-"“‘"”*“*’}
( Comp

Rowetie aheny plnen'

seegliraen [ . (20931
o e TUOm 409 -F099) (i aanind|
2l

o

a.'rL}; 6. 655 U@ ‘“\ F‘\



&

ANy m _ ‘-_'ﬂ-.-im’:'-
Ao R0 priotipal plaewer oAt Ow ton ®xa e plon of merr -

eyeay el aleeacy e 8,1US° 1 8¢ hs” (ot 1) wih e addaene

hone .
Howumem pheay otaen g
Tfew * ﬂ*_____ma:.”‘ﬂt &mna@ - ¢ Conié
L us” ni= @ne l"& fﬁ\ |
s F:-_' U .
g \Tc;: '_ -q-m-#ntl \ -
g ™ .
we can e A ﬂtﬂﬂﬂh’md Aoimelo o™ ¥

€ s \R. ﬂl;"l)” P t’:ﬁ

L
i

L

L
i A WA A ks




mhl{‘ﬁ Cenclre 1(}_;1 rjtennen - @_-

Ve

T — — — W WS S—

IR YY"

Maha's ceaele dn 1D aunplwul aeprereniaticn of plaewn oyl
T won p«qaomd bﬂ thnn ci"'ﬂ fnalﬁfﬂ oty Mora n a
devtloped 4 whm’qut .

wt N0 thad ,

ml‘ ﬂ"'l. ﬂ\’rﬂ‘l
z e —— i |
On 5 * S ren2® ¢ rta Hamio

i ;
On - (CP11on) - (ﬂ"t*“;) Cont@ t Ty inig
(o) = (Z7) coere 1 T

C = (m'! "u‘l‘-) dlhl G - t‘-:d C-ﬂﬁi&

L

Qqumrﬂd and qu.\-ﬂ both egtratrenn
b ™ < ~ -
(- C22o) Y1 €7 (%—""’} 1 (%)

Toin o equ-‘m!c\rﬂ fo th eguaien of araole
(x-h) 4y = R
e b @) o, g (20T

2
a0 thin md-.lrm cen be ﬂep“p“m,d ba g ciaple

En@ft’df_mt H_‘ﬂE';‘_l ﬁ‘.‘_ftlﬂ“g] l"1|:'b|t".? ,_C_"_tEE"

-y connider a Pc—aﬂldt"n-n-'u rucda.hm bﬂ conpuctenin acama] alnean
en - owin (vt ﬁ_-.‘«ah] otde ) aoa oneot oken
down pede ) .
-+ ford Ty W"‘ﬂ“t‘l‘).rﬂ‘*nti and €% 1'53 a0 e co-ondrmat ¢ n:dl-ltm.
carofiied  poccie’iand locate the poml edere d

eaithy 2. O

- qon ¥

in mmeetn

“hﬂ an an aoditn drawy o Ciagle.

=1 T‘Ja conpid e
L1 i {'
4 Thi ecnple colled an HObaN pncte

e f'f—n'u.'n C4ve -l oeaonol



TE

d

Cl_n

Lmenatecor

o) = Rﬂdl'un o) cuncle .’.(ﬂ"i‘fﬂ";)
i 55

I

]

a3 (ﬂ.”—:?") - ?\ﬂdl't'n o} eiacle

A Opow ,ep Radiun 0} edrele
= [y - Y o
(P Cay
28, - Mﬂi’? o o
10, » ﬁﬁah of N
16,1 Ga° - ’ﬂalf ol madmes
36,190 - 28 ¢ 188° -

N ohear nktern 1
ﬁmafr o} mewmerm cheay olean 3.
AD:  Maxmum oheay oken 07l ¢n radives o efacle)
Hote:-
-1 Ceapide) O paopel peole Ceg tonle™ «)em) 10 clrced e eincle.
= Foc phean phens ftﬂ Gowneonid  dineclion s ecicicleied as —ve, :
becacine Dnﬂlr 28 n conpddered on 4ve eaheny eotiatef clocgeoine |
7 Skewe ab ooy plane at ong angle con be teend eed By Cs

Q bne ot an mna\r et the wne OE |
- Toe coaaespondm n-awntny valere eotll 5}“" e Noama) alern and
e ﬁ' awn  valeie eodll E}bn ehyen n’rwa—j- e

E olea ™ g
t _Fi;_ Lﬁoﬁﬂ{'df’“h(] 'H":,r {'1[‘[1['!‘- D‘r e pﬂobf\?_f“"lr"-" ﬂpql*'“'rd .JI:]'I f‘ﬂﬁﬂkmﬁ
."_"sﬂf"'if'

appace ch  Aolve I toba '

g I L. 4 -
& Giwen dale 0 100Kl 02 6o ImaT, Tz oo
DCU‘HT’aj
o1 .
ey o] &'l *n ? o
& -
[‘m]; hl
wd t t'nl) LY

n
i

-

[ B T T ” N ” ™ S D " R ™ S R R S R T " R T " I "I "A "I B " "HE "HEEE ThE T T



vV ¥y

e e e

AR AREK

.

TR REEY

Fagm e h'a,
On, = 126 Nlew
Gug. 2 Y Hlm’

(@t

Faom 'jbr_-ha*
oony = - Yt ﬂ]mm'"
ony > &1 0 me

26)* i
20+ 'q1°
Casr =5

|-'I| rﬁn"

hﬂm Wﬂkf"q! p
on) ¢ 124,72 Mlms
[l B T \55‘“ ﬂlmﬂ

16, : 62 18,2 63.43°

10, + 24w 26, : 2687y
Conex * LB TS A )ena

Cony ¢ DRI
pachleo -2

Gevny dale | ; i
)= ﬁﬂﬂ]m"‘”. hy * F*—}ON‘""“ J fia: 'OHI""""

D
5 Lﬂ‘nf'-'i}

. 2

Faom iﬂ'!gh‘l‘_ﬂ\
oy ¢ - 4099 i ]

ey =0 e l- ] Hlmnv
r X7 n-s*
261+ |9] -3

tMu vl ED qq ﬂ"_\_‘-



— - . . e e—

a@ |

The plone 00 which dhemmg SHON (6 100 in coled peinedpal
| plone. M'lﬂﬂa to dmdim priotipal pdatanes , e co6 dend peiceipel
eclaaenn & MMesned  malerial, 11 wor koo dineel plaaing and
peasnn 00 0 plone thal  moxe. an v wal Corleaten dénecltcn
x Nﬂa for o 4yl e hove Yo oed noemol, {onaenicol
lrond deayng pleama on o plane hHol mones ﬂﬂah ‘v wal
the plone o) on slten

1

LA I BN I I B IR B BT BRI BN BN BN BN B NN RN DN RN R B B BB BN B



TModule - - Pl 2l @

LTIV e e

ih ddp =
¢ 4

il
¢ ¢ &

B Pl e b J {

¥ e

= f_hem!once ond Beadtng Mome ol fﬁfqaﬂam--

Jalaoduetton:

"."'Q_’fﬁh(‘ﬂ'ﬂld g_!_‘lt!fﬂl‘mh beam -
il tln eockon comnponertn €00 ke
ot ploke L’e‘llﬁﬁbﬂ_i’t_'m an1ﬁ+

t. e
3F =0 ,EM =0,

A beom in poug 1O e o{aHm‘!led dedemninal:

d!ﬁtﬂm"m‘d ba meﬁa aqunwnnn

Twh = 0

2 ‘T%pm ﬁ beomp!-
o texed ol 00e end and

(@ Cantilever Deam -

ol 1he abw end . C}fg"-)

fate
by &.m% ﬁugp_cn’.rd Dyeor  whto Hoe enoln
in calledt .g;m-.pla mppunhd heam . f&iﬁ*ﬂ

o iﬂftllft.! aest  ON peupp{)ﬁ’m
Jaee endo atle

Ly QMB_% Reamnt- THe beom adyichy €0 ha\ﬂ.’ﬂﬂ

e puppoct ¢ collml overnon gng Deam
- a.-gma'n neole cweﬂbanﬂ “_pﬁ.;)

¥ Double plae ﬂ‘l’ﬂl'f)ﬁt‘la- ff.-ra:h'}

] Fe— ‘rﬁt:__%j Eﬁf:fj

Then TP o) beom

ol the bramo OAf madle

T
A

’f;l Ci.pa?_') L'}“Ia'&j Ei‘fﬂ‘h:}
Cfeq -4 ) '
Mﬁi;m-_, Peamn o€ fiye hari zeald) members Hal pesppont veilteal loodia
" . and  bending -

N ) o raornento.
e ~enkec e nne) s

arwel ond

€ 1ennch pom it
tha! puppRaat

Caleonn!- Colennnn oq |

|:}'I,M|E'L1l \ao an ¢ Compaen e o) 1
b_'E'L“‘l*l"m P—‘I_-E

cremento
aubpeeted 0 Aqonpvent direckeco !

= :T_‘agﬂ QJ _':G‘n?_dﬁ {__:_.:j.‘_@‘t’lﬂ
@ C_E”—”Md tood > M the load ¢n  ackng at e pont. Jt €
| toca. (g-4) _

called O porn
e load ~olwe €D pOME hme.abmi

alpo
@& paidonmlty dipkibeled loadi- N
el uol: Tip ~elut in  Clekened 02 load ecteng pes

e peam @
ool lmﬂﬂj % Ifﬂa'f‘) al e beam . Tt o nuppone o 10 act al the

centee ol e looded PeAnen, {:{i‘ﬂ-ﬁf‘hﬁﬂhﬂ
'LD_G_ﬂ‘_'- A e load voltse  ~Ouien {.-l“ni}ﬂum]a

e Uni@nmja NONEIN
Wﬂmc&h o ll’(ﬂﬂf} in coled ovL T ~alee o r“m-mmrmil‘_j eqeal 1o




[ @

he area eode e ood and | 0 noppmed to ocd

@ Exienoly applied moment> T4 ang momend i ackvg of an
w0 the beom drhrrilg it tn colled Mmla oppled mameqt teq-1)

,?_J%I ,}mmuiug#] "I‘—_l::. =
L — ..aj

Ceq- ) 7 R s
. ('k?i "= (449 T3)
flﬂIﬂTTﬂ]]; p l‘awl
° Pt - NN
i+ = o |1.*— 3 _f o "} i
(h'ﬂ chte)) kﬁ"——l-u’-'—-ﬂ ﬁ_ (+<q-%) ?

(49 - Loy

'ﬁ*‘ﬂ £OB) - Cedwerpeeny 0f CDL in o poinl eod.
-}ﬂa gch) = Conveapt0n o} tvL e 10 pﬂn'ﬂl {oadt

Sheagfonce an Beading Hemel®
Sheadonce- dheoatonee ol @ necleon 0 a baam 6 the tonce fhol o

-d'm:‘]crﬂ Y0 ohey off ™ peckon ond oblowned s Fe n}arhm‘r
oty o4 ol thy foaces *"'ht"'itut‘ﬂlr'nl'*nlr frye neachionn nrl-r'na monmal 16
ot e beom ethe o 1he g4l Ona tye m‘ﬂhl ol e

Airye awen
Oeeiten, £ Fs
aney {0nee {Fh:j = ﬂ“"r\ {—‘f Fa
= Rp-Fa ij 'i k A
Ra iF ?Rh
¢

.E?.Lﬁ_l’l‘ﬂlﬂ momeni Btndmﬁ mamend al a oeclton én. o beom en the
mommend  hal fnrd-na o bend ¢ ang o oblamed ax the
aaebaic pom ol toe momealn aboed ™r peolkon  of all b' foce
ﬁmiudma fhe aeachcn “"“"‘fﬁ] 00 the beam el o e el
ot 1o M of the peckdn ) PRI S

Qb"ﬂd‘"ﬂﬂ moment (M) » ?_—_:\—4-53— | —:1:
Ralutt) 4 Fixta Eﬂ"i,[,‘,‘_a_Jr_'qf'iih
> ReClatty) +Fils

centie of e qye. (kﬁ' 6ca), 60h) ) al ')'Wt _*
¢ pomi

- L
- ny

lﬁilb#idiillldii'ii..i.';iiil;;l

-

.
. |

-



2-3 ﬁ;

SRR AL s o s

v @& @

A

Vweww

&iqn _Coavenkon'~
he oheay fotce and bendmg momenla oy the veelox qeanttie ond

the mwma {H'ﬂﬂ avio¥onns  Gne ﬂfnﬂwﬂ ooed.
2 T ohey foree 0 poot teve d il teodn 1o move \ell pociten

upesasd  aclotevt o T gt PorEo0. Reght axdle dgwon
4 Y

! =) '—__-_-1 L—:r R M:,,:’P?:ﬁ)

(ave &heay force) C-vt Sheaq dotce)

= e benckng moment pﬂpd{vf id ¢ e 1O ma the beom ond
cn neqeteve of o taies to b e heom.
g - 3

0

Soqaiq’c wheq @ beam beadn M puch &
la *ﬂpr Hat e top dbaes e ntbpecied zs,}.ht'n“&i; (4wt I"J-fti"'ﬂ
o comperesnton ood toltom dbaes 09 e Pighort o momel )
nt-h]rcrlrd o 1ennton. T_‘&aaﬂmﬁ-!‘

ﬁ‘aﬁ]ﬂﬂ:" wheg 0 beom bendn pech) o To 8
pL- <
e boliom Jchae, Qe aubyecied & iﬂr [ove Prendoy
Compmeniey

a wol ot

mhri‘:ﬂ“!’:‘{fm?;d ik Betom s
L P f 1

T [ Hoggng]

¢ Déogaomo v
._']f] ﬂﬂ“].“ﬁ Leogromo

mnmmjt S0lues -\rm}j
af 0™ at all the Fljth'n e
at ol tosd

Sheoydonce 1 e
&Shey toaee ond bmdma inom necion 10 pecleon,

A d!ﬂ'ﬁma need aot 100 tond ool
jound otd ol poliend poinle (- e

\oed
A diogram & eonjch  %- awd nepaesenin DO 0T and Y4-awn
epaes eatn " piatoy it ip coled pbrot joee Dtogrom CSFD) and
';_-ﬂlfﬂ_it_pﬂeﬁt!‘:ﬁn lond ond ‘f-m{'anwini_n_ b-r‘dma mom e

jg:gu_‘ﬂfi bu‘ﬁ_ﬂ'ﬁ_ momenl dl'ﬂaﬂﬂm COHMD) .

gaom any &fD 2 nHD hﬂam-na Hynas cen be doond.

» wolaey of the dolienl  poinin. (e MmOoWmem ,MINIMLm and  the
mhh poherr  noltse  of  ~ontakon eborau.

2 Motege 03 ~anetton beloted  selienl potaln.
poéni ot coavtadlextute . b Tt pomn

e ﬂ@qmnrd to bt
and otppont poroia.

Y wnere fmndma

- Locokon 04
momen | ehona¢¢ ito m‘an ahw'm.nla yolte ol BM-0 |




e

SFD a0d BHD dox pome _plondarg Cones -
The ibﬂﬂt-:ll\'!a olandosx] ocones hove been eonpidereot

Wy Canttleven petgecld to
@ A coocentnated 10od al dree end.

{b) mihnrﬂiﬂ dinkuberled 100l over entine ppon.
) Um‘ionmlﬂ vorng loac| ovey endene ppon,

@ &'mplﬂ puppocied beam pubyecled 1o
© A concenteaied lood

{by t_hdmm!a dincibuted
(€ uaiformiy vergng load ovY enkne ppon.

wh Ao extenal moment:
@) 0““""’”3’“51 beom pub]tultd 1) corentaaled load ol daceend.

KE) cookt ey tt__@_f_:?_rﬂ =
@ concenitaled loed o Hee eod -

lond over enlene ppan

. X W
Cﬂﬂntdlq_ 0 ﬁ!{"’!i‘m - {1* a ﬂ'lm'snnrf *,.J—/‘_‘t
o4 % ftom pont A- W —— A
Hexe &Fy« 48 (Ao ‘eighiside of Pk g 2
pubjrthd o cbwﬁ.idﬂid | “
éri =40 doace ) y !
SFp = 4w a0k xaﬁ‘% L&D
Bading momeal * OEE T
MMy = - W2 {‘lﬂﬂ%lﬁﬂ'}
¥ 'j'_?'
hH& : -l /{_}’FZJ:
(by Gnifoamly dinlarbeded toed ove T \
SOEReTVY Si Dolta A SYR) eqlone opent 1 e g

Sheoy foace -

SFa r 0

OFx £ SR

éfg » Wl
&.l@a Momen| -

P, O

P :-H!"ll'lfi > =y
MMy ==torl x l.i .- U{‘,E'




- u0o 3Gy vog QEEWG_;.G U2l
..E._:QEMH

dHWS

a4

U4

hels

NAOT MyJe
,mi U LeDUY W lasd| -

w:.ﬁ:,.a buo weel WIGE WGy WE

- Lo} Smﬂq
3 .
<0odd Ju3jUs (Ao Poo] ﬁw&ﬂ _.._,EE*_E" {3




2:b /34

for M lngih BD* X
&Fy: 10%H &fFp: Jonn Xy 108et
BMg : =101 [ Comidley a cnonnnetiecn 5
%x ol o diplence xT1om l!.]
BMg: -1020 = 0 (x-0) (i
BMp : -10x 1§ = -16kd-m (2= 1-Sm)
[:0,1_1'.__":!1 1_eng“’)_f_D'-'
oFp: 10+ 20 ;ﬂﬂ s &F e : 30XKN
Aarcle ernon nf{n}.ﬂ}n, ax ol d:‘dcﬁrr T
Conntder ¢ ononn | W ) e
fwom O - .—L s
| R 1‘!*1 = n N
B 10C ) =20x PRSI L
Qi D 2:0 BMp = ~10x1'S » - 1SAN-M '
ol €,%:1 BMe = =10 C1s41)-20x1 =-35 - 20
. :_115 W m
Fo the lenghy AC >
&Fp: 10120420 - SOxA, &Fy - 5088
Cocnider & Cacnnneckon xx al mw dvblence lem‘*"‘ | 1oxn
faom te pornd ¢ h“!_le_*"f_g

BM, » -10(251x) ~20xL112) ~20 =%
at ¢ ,2:0 BMe : -28 -30 » ~LEKr-m
: ~10r 36 ~-30x 12 ~a0x}
= -35-40-20 : -Q5KN-"

ﬂi ﬂ,"l!j U"j.‘

E‘fﬂblr m'-
Dadwe e &AF 2 By 'J'g'(-ﬂr‘tﬂrf‘l *Dr[ 'A"}J f[\nh"pv—‘._-r heéam Os fhﬂi,‘!..l"l oy

&t‘a-

¥

ﬁu“ A Hﬁa'h AT l
— coontdey O £ROND ptelen gx A O ckplanee .
x dnom Ty daee e0d, _ “-Uli.\j i
gheoy toace T
@Fw’ e o

aFa ¢ ax'Q0 - OnN L% rﬁ’}




219

y-an.y

ot Thin® xSy
Sy : Sxdy 60

Ib*‘:'dmﬂ mmmﬁ

:h 2
BMe > 2AXXE = #I5 (Nogamg)

. at Aye=0 % 5‘18 4

> Mg = 'lH‘Gvrf}_ = - rd-m

= ay m, x> 2

» mMy: 2 Ep £ =M
- |8 .'f!)*_"i?ﬂ,fﬁ_-}“],ﬂ_ ¥
L g | O - o

! Are = 9nd t [earDux % = —
- .. ) T, >
ﬂ* I’h r'}"'ﬂ — j
) afg = 2xd = 6™ A l!l» R
—IAH——
e &0 s 331 [0y 3) [x=3] | =
gt 185 Ry 2
= , T
e P ending MEMeat
= %

= o bﬂrﬂ%’;kﬁ) x(fg,-'l*'“) + [{'g,ﬁihxiT)J
= at l?}, o = 0
e By = -9 0A=™
u ol ¢, »7 D

apt s = [eWWE T S *'31:3 s =9 N




2.3 (B

for W leogth cp

o feate

SPer (x4t C2rd) () 4 (b))
A S

o\ ¢, 20
LFc: 214 In0 + N

AFp r 2y e Yrd v 287

(i B 1n}

Blﬂd_ﬂ_ﬁamﬂl:-

LN t'k“ AY) Cwgan) 4 (Swd) €1san) 4 (YHnad %-)
ﬂ* f; b | '-'0

BM, =33 ¢ 20C =438 0M

Y Dy 2t Ow
bﬂbr-[gngﬁlg,&g Jtl-ll'l'ltl-’ r ~9%.cM-m
p

oblem - | |
Taow iy 'trndma phe o jortce avigyaam e Ty t'f‘f‘iﬂrwl,

s ohOton o &‘ﬂ'

aomen) ond

=2 I il H
-.*_‘_Eﬂm'dl’] o necldon al a disience x qAmern D l
" 1iown
w 0"" E‘:H‘_ L] 'I-ID' 'I'*. "~ L
SF ! - l_‘ I.
alp, *° (0]
Arg: WN  BAp 0N
L] y B .
n:ﬁ: e b’ - [0F) =307 Y s
L-n . -
= nt10 i{it'ﬁ"l"‘ g BMy 2 -[_1&!{"“ 3)p WX . e =
. | * "u'nnt‘l,;_ -

AF+°




:_Tll.“w -Hl.. ] ﬁ..—un_.__.u uuq
._1.|n|1|: A iy
W.n. Ve %m_ s V4@
=" by @

#%mu .n...._.fﬂ s " ﬂ.|h.___...rwup..n...—.ﬁ

J & W LnaoHeqg * CQ,IQ»C mF_rdru.ECn__.u

—

= 1
1 |._|| 3 nm.— e _ﬁunral 4 .u_u&.nw
Lalad =| u.ﬁ_.ﬁ oM = *ld
n_.n._E ....._..H.u__nu

I

| T = il
warNQ ¢ 0% g + YW Moo NP

? D-n @ (2
- 5 L 1 x SIS
.ﬂhll " i ..ml_uh.___ 3 -+ X ﬂ - :& U_Eluﬂxiu #uq
| progeq L ¥ WoHW @ ﬂF.Et.E:nu
i | -
|
3
_...h| - T cerle L ur
I ga * 4
ﬂ.ﬁ _ _.nfm |...-|I| 1 = .-. ﬂﬂw
(== Wl.dli,ﬁ Sact 20 & px0O o
_ ¥ v roao #C__EQE L],
i |
£ ™ * ’m & f.w
.pve; [00d OF Pr1oilGas (o)
wog prvoddne Bidang
_E._H_uwumm“_“ nmzﬂﬂrfxﬂ_._.L i
(urpe s (ZHRX0ME S 9 40
Wt :x'V @
: __._Juq_’n mtﬂm +ﬁ...¥ru.._,r§ 4 (edh)on ¥ (+EJ yn....w - R
s h.. _ Y O & hxT +0T POl T8
o Y BT . =

1- Y
AT
wh = w ‘@

Gomog- s ((oxzd & @x0Qk & ol 1- < a
i WWOF < (QutD+ OTI0I 2 %3¢

) : g ye ¥ 0L
RN IS :f:iurt:un
29 ﬁm ?mm..?xﬂurnﬁ,ﬂ_.

0% 13 |0

@ 6T

— —




0 a.__:_,.-ﬂ_ ﬂ....,:..__.. z 4@
g2t

i ru_.aqm
ol = L6 T IR A B
e |

1 g
Sl R L
4 e
% |9

¥ woufp = 2Juodp
P U xx UDHIII WOV 0 |epavuog

BN W e
o dz;mm.__.aru_

o
i 1R
===l =
st 7% J
ﬂh_ﬁx .qv.i..hm,_._ : ._uﬂN— -

¥ equ U0l WF}_ﬂr
pxcrx % < Ty 4 by

a0 OF PapolQne (o)

e (] 7 i e
3 et B TR N
sl J______,...p o
— T 1 oo S = 5
[0k gu- 3w < wa’ [ a7 i 24
1=2‘q O
i ¥ T
(o] Mg ’m...b by
: gtV |0
2 54 T
= = ;. = Yy < Wg

W wWout %

PIUOLYIP 0 U XX LY oW 0 lapwud)
W Yy ey
xqum N

y M0G0 uiludus B
12 e Wy

-1aa o pat2an® (o)

@ o\t




-/ LN w i

wi

LA A L N N

b dbidd

yr

v

1-1".'@

ol B, nsl
Afp « WL . g_{ Cwl _wl , wtedet ol
& Al b 2 3 3

W

LT T rldl L*ﬂ'

T
'.!.L
AF, =W H?\ m -
onaL
Vall 5 [a]
Ee—— beading wumcni un ocow al o pont whue  &F €
Wl o o gt VB
5w 2 ¥ oE T MRS aetee St

Howmum BM & al x- 0.s78L
3 w i
m(ﬂ.;?atj ,(o.ﬂﬁél - 0. 052 JM

°F [0 g6wat]

-
BMomex = W orac7a1) -

Ao ,@“b,'ll’clvd 1o Momeoit -
Lel © momen) Ma G{.‘Jrf‘ﬂﬂ plooK Lat ne r
clock atne 00

cdiaeckco. Ap T mamecl fp
aeackon ol B @ upmmd
Lel wn amnesme e aeockonn ol A o

alna cpeoard ood e will eheex der
ilo mi‘d:‘k‘i-

’Tnnmg memend obhoud B

R&nt +M, = 0 2> Ra= = =Moo/

Mow ccmm'deama o pecHEN

Ryxl -Mo=0 =) Ry > Mo/t

Cann:deﬂma] G oeclion xx fell 10 {e
momen!  poini

SFee =My

BMx s-Me z T CH—a[g]%ma'}

al A, »:0

= - H :'_
%y |-PelL] My > D2r0 [o]}
a ¢ :_ﬂ- .—r“g
S TS

& The acocken Ry o0 Ci{:%mﬂ dowaneaerd

e
ﬂl’___—_@?g

T
A - e
t- I
[;mn:d e drjm'l
CI' 1.,
==
Eﬁﬁ '__ —4"—— S i -——l’[RJ_
—
l\-——-
=

.

c




0‘- f'; ¥ h
At .@ y BMe ° |,..-i:" \thl

-ﬂ'pom'l of conlaodlexuqe:

— u-‘

il
’

pom| 01 conkollextae o a painl  wWOM? Ty bmd:m] momenl 1o

ehonging ﬁﬂ_f‘_gg A than pond ey bmdmr] momen i 0
ze0.

Mofe!-
Al the prenoed peckon pﬂml ‘e’ in the poml ol partiadlenane
ipncoien
Daged Me &F & BN dogrom Jon  y Jo'l!nmrrncI Ll ¢
E"“ 1
A T 4 -.n-n- f:tm !ﬁ pighe
e O e
@k : S . o Ba4 Ry 7€ 4 30 < STAY
| absut
"‘l{'.-uu-l’v‘?jS mo e
Ry 8 1024 4 306v2
Re® 7160 0 cxn
%
Ras 32-% RA
Fra
-
A pesdden bewan BLD o} x dinianes daom %«

1el wn compliey a tad

an= 135 A8, By - 136 2L %r - 1)

ﬂ'l B 'L
&Fs '1 gt,r'l] Sy ‘[0 l talk o __T,.}

a‘l D, ,"_1 S—— N L
prn MJ Al LO' R""" ‘“"'J

en _ b ¥

= pannidy) O neckocn ol 7 déntcore Jnc e D L_‘_ 'lmm

&Fx = -11-€ 2130 - q.LRn i "ﬁ.__.:

: » \"_ 17?"[1 el

o

EMy 135 (442) - 2Wx%




1-u@ . |

at O, =0
Nn"[E@ By - 116 200 40) = 200 (o ]

ﬂ:’lt, y B 1” |
& Mg s 1300 Che2) =20%2 . |6s kh-n
t -

55 + Bl n-drploner Ftom 'A‘
Coonidey O oecken = ‘

of » R\& . 3L At
M, Ryt AL LU RN -
R

a\ A,x:0 - ; J
ér‘jl‘a'l'g'\ﬂ-l,hﬂn ¥ 3!-5*0*1{}”[“[
a‘t’rl.-——-—F-! 2 .g].g:ﬁ .*M
ah.\g;-,s_yj] , BMe
pa \er - .
s om to Ty ol 14
Daawy e &F ¢ l":ﬂ;:t;:ﬂﬂ m“ < ;mn& ﬂ
——e D , _:T!h rote 1
. £D 160 41074
R4 Ry et

Toung momel aboul ©
[ 4
Rar & = TOX 610N ) Oriely
| E-'lfj = g Ko

5
Ra ® ID-9% S «~ 735 LG

&
30 fed iy Or "1.1
(.;h!‘ﬂg" O nt plo0) wx 4n0m ™ al a (ol '|i _\G"ﬂ!m

1 . £
éﬁrl‘ "Rb* 10x %L ; DMy o R;‘t'l - 101N ‘ﬁ ,{B‘ET:(II R"
LS —
C’d 'h'p i D

afe ® t;m-f_'\ﬂ i ’le,, ‘-‘m___f

0D ,;% Lm e
4F,« ~78€ 1 10%Y o[- 32€ ol

ol qa:Cr b~ “}"I"“UL r[_}ﬂ-i.,ri._mj

B
-
R
.
-
»
9
R
»



2y @)

%2 rornicje) a pecktcn = o ackplanee ‘% dtom D .
T
&fy » -78.6 +(10xbe )4 £0 ¢ GHERN 1wl

OMy * 12:.CxClhaa) ~[10x 2 CUyta)] = bOX T RA-@
at b, x=0 : ) 'r*;""]'r—ﬁ-—»?”""‘
&Fp TS AH:] DMy 928« -[10xuxty] -0 - TNo KT D g

(0 Oy e ) S
a6 [orsan | BMe qa.¢ C412) - Doxlix Ca12) -60x2 < [ISEwed-oh |

c
# Cornidey o deptence x diom A

Fy = TPEAn , DMx = 730x0 Kl =y %__J
Fek o A S §) et iL?|I

afa= [ITsra | DMy - [0 4o | R4 = 41-Ckn
L, A Im

SFc > [135Kn | BMe = F1:S XL 2 [ISEKel- )

bl een

Dageo: Me SF 4 BN dicgaam Joa o inﬂowma caaditen

N ':r‘“ﬁw (Mt okl
% Mg =0 A _J" { l y V& =
- Raxb - a0x X (1-€13) ~boxd + 120 =0 i — ¢ T :

Ra » b5 kel Toom. sy iem ]

Re:(20x%) TH0 -4S = ssxed Rat = tEwn ‘_ Rz SERAE

A powd-m cloon atne rercyeni LE
;._._:.C‘ L)
Coapcdey @ otchen X% Hracs 0 Olentante
% faom AL oY
&dFx = e - a0x% ¥ {’- T_I:I
'bﬂ'l.: L!T?L‘L‘— (EDHIF"’F}L"} Kﬂ*l"'\ ﬁl. CI.HJ 1—}ﬁ[ﬁ.
“' ¥ 1
ﬁ-.‘ ﬁ 1 i+ A G qrb\” !

AFy - [ag xn |
By = (DRA-1]

QY 0, 2+ 3™ ]
&Fc - howaond s U~ 60 =[= N0 S

BMe = 4Sx2 - (O3 ) - [he &= |
conntdley O pechon #x
OFy = LS -(30#3) ~hO xA

al o dotance « dom ‘e
-mﬂ"‘."‘ WosA

1]

&M > heC34%) - [207 Bx (3% )] = hoxx K-, V< t‘;_!_j"

&Fc = b o0 FEERN



1e @

B * 4 (310) -[u w3ets ] “4oe0 - |h¢_§ﬂ.n '
ol D,x=185m

QFp ¢ KC - (30x3) - 4o =

OMp* g C340E) - [ 20%3 % Cr5 4)s)) - hox 1€ - (-39 w.ﬂ-nl

o)

coonicdley 0 ntekea ¢ ol 0 diolence 2 faom B

SFy, ¢ - BERA Ada
BMy ¢ CC 2k K-

al Bax:=0 A

4t ‘liiﬂﬂl; Q:Huf

vt} n. = |:SmM

protaen

foc oy Ovehending beam @ phown o 3

Drow Tt &F e BM ﬂ-“pﬂnum
Clmﬂrli ench oot p(ﬁﬂ’r of eootallex .

o8
Rax Ra= 207 4O 4 JovL ¢ 100 RA

Ty -0
n0x € - Rpxh thoxZ 7 sguax) © 0

Ry: 220/4 ° ngum

Ry + hsmel
A
’ffaﬂmﬂﬂ o rnﬂmpfﬂ{gﬁ <2 oleg
denloane howm x 0N L
N onel

&Fe - Ug wrd -(20¢™
BMy = YSeX - BOX ey,

at A ,2:0
) 3 -.E'C H.M_E _
Rl - ExQ -0 " 0 -_-]_Du-!-rﬂl_
al O, " ™M
&Fp = he ~ 0L < LSLM_I

. q0 -4 - WM |

E'IH.!"‘ 11‘:"‘1 - j{j ‘J’}-.{q

=
» L:'_.,_.f' conpide) @ pronnNtcHLn ®X ol o diptenes X faemn O -
gp‘iL“* mm
‘ APy » U5 - [20%2) ~L0 ° - 3 e n
RO TS ['H‘l'}-tmt'zf ['.11}1 - Loy WM -“3““—
o4 O Juan ol ’\
/ Ky wn -

4% L-‘E e |



2 4 ()
By - by =20%1¥l : Hrd®

al B, nr M

ave
My heCan) - [2000 xC1aD) ~40x2 « a0 ]

,ﬁ.
Cofnidey o orckeen wx al a cduslanre's facm  C. &
é(-‘, « 20 nrl t 2084
pAe ¢ ~207 X XM :
*_'!-- —W ¢

ate,x =0 e
&k @Eﬂ s M e ’L@.Fﬂ;m}

at B,x+ I
af, :E_E;'_r;ﬁ"j Yy ByMy ¢ — 0= I:jﬁim

_pond 03 conlnod] extunt.
| T} (tes beltateq

nD  eEON peekon,
ol comng ey e v}

~ - oy pECHoN -
omen! JE']"‘ al O eaan [.Ih a\ f_}’f

o R g L moment + 0
| =y qo4 g - b0 - WO* ~Hom ='C

gy g0 -%2 0 e 7 0 [a¢ '[‘;_‘*_?Hl

% poml ol pantaodleneye lien lham faom pt D 2 _E--‘ﬂlr’}_i“ﬂfﬂ ph A
Erectne Paoblem®
foyn l-:u‘ﬁmcmrl kr}.u-us.. Alno endieal:
# r

e &F 2 mH du'nﬂ;mm

A DnOw
l‘."l.'iﬁ,lﬂﬂ“”f“ith]t ¢) ewinlp

poml ol

|
" 'U:}"kﬂ !Oll": e‘_,ﬂ, 10‘,{

) A A
f 'L (\m lnq-':. : L
j%ﬂml e "l_jf —i“‘}_'ll;rna lt_::}
/ <

.__1.'_#"___ _1-’|___”’] r
ql‘_ T-t —""--.'41 =2 _.,'“,L"L_T

er
-1:}!.:1
. n ,Hs L le
ol
T 1 .‘ P ¥\ I Vi L. B 1&.—!1"——-!1
| S




R e T T

STRESSES [N IDEAMS 217 @

_In_’l noduckon -

An seen 0 The chaplet  ehed) jonce & Dendmg momenl we had
neeqy that  the beamn Q¢ pubyeoted 10 nrheas tonces ond b'nd'hﬂ
momzodn . Ta onden 10 wesnl e he beomn develope orarhn
plaernes én ib Here twe ore enleesled Ao Hindl owt thone phaesnes.
The plaenes dore 10 bmdmﬁ momeni ond pherar doscer  aae Foend
mdfpmd:nllﬂ.

Heone i &ople t?-ii-ﬂt - | -

Fﬂi‘lniﬁr% c.-nmr:)&mﬁoem\ed wth eneod 1'{'—** fon W’“P"mﬂi
toe ﬂﬁlﬂ*ol e efleol ol pheor alaern and coopioler 001 f_"ﬂmm
10 fr"‘"‘\':* the bead rlaenpes . Authy a H':)mnﬂ ey ch dealp toilh
teoding  plaenes al @ peckon due {0 pesje romeat s ocalled
&imple Dending momeat Drongy. Dot fo bending 1he beom™
edtner pOQS CHgi) o bogy! C4eg 2

b
E-"\ﬁi"lj P
"_n_ [

C&oaaﬂrﬂ Moenent ) [Hﬂagr'na Moment )

Tn cone of PO moment  debdes al  boliom aei plaelened ond
heoce ol lowey elemenin ane pwubjecled  to dennton - and e eppes
pide Hbaes qel compnesned and hHence of) elemen! & wpPpe)
POCHON  e0 cepdey ComMprerntdn - Nice veipd Holds Wﬂd i *)Oa%'hf
moment: &p Due H bidm momenl deopile alaewn Qevelopes
tN 0Ne pPonton) and COMPTern Lo ala ean deve'l-gp.;n ¢n ol ey pocHen
acaopn  the  depih. Tn beltoez hHene teo0 poaktonn sigete to o 1021#1
teye e olaenn Notios Chﬂﬂﬂ:?q toomn ttopten 0 0MPAes neln
or al Wat fayer zeje o colled needaal logien. The daace ol
Dot lager oo caled aeedaal awn.

Asovmptono @ &imple theoag od Lenching -
= The beam en nektolle :"ﬂﬁ:}f‘ﬁﬂ onad HML; |fliie."| ol i) in dnee 16
expond oa contaacl : ;

-t The maleniol €0 'r)Oﬂ‘}OE‘leﬂe:}r-.m ond epolaopic:
=7 ‘-jﬂbﬁa‘ﬁ Modedun €0 nNome @ 1eanten ongd COMpneAnon.

— Staenoen ane totihm elanktd Ifene b
y pDlone nechdn aemainp plone even adtes hendng.
—~ e aodion 0f convohwe o longe  compared deplh of

Decim .




244 (99

E‘E‘iﬁ‘m beftoeen ..D_,ﬂﬂﬂa Olaernes and Radiwn of Ceavakume!-
connéden o ponkton 0F beam beltween peckionn A and PO ax

sbhown 0 Q8. Lel EF be Wy oevlsal oxin and  GH an element al
o dipiongce ﬁ-!nom neslnal  own.

(Refore Readeng )
(eg-5 )

(ﬂiitﬂ Ibmdqna)
(513 b))
10 fa4 sboo e come poabron alfer brading. Lef R be e
aodirn o CJH'{GHDH Cocivottoie) and @ bHe b {mcile nerbleoded bd
c'a' 2 p'Dial e cenler of coavakae.

‘Tb-f needan)l axun (0es Hol chﬂr\a: itp Mﬂﬂ“} oo

< £F' - RO
rote, Slaaen oo ]acdew GH = Fenal lmqw) G;ua;n{}'l Isﬂqﬁj
i Omﬂrr‘rn\ lengih
[%‘% -1 o
= GH
Pred EF:=GH: RP , gH'-(RTPP . o
o ,CR Yo - RO e d® K- ud Yy
A0 .g‘;\ Ly = _d_R¢ e Pq.’ ch’ R\ —(1

13 ob o ”J!ﬁdc‘ﬁg plrean and E be o fjoeagy'n modeltn

e KO0 T SO e B T = = Rk
h s Er @an = Scun - 2

= —_— :} Pl = X oy .

E R R ‘!1 @
Tes beodng chnern vories lneoaly acconn e depth. e Hypeaol
Naiglcen o brndrﬂa ot ~artovn  peekten o phatn o gy




—

ot 21 @

The oeotna) own comarder @iy e saaneoe cendaocd of My erom-
{ﬁ!ﬂf{?ﬂI1 hjf"-‘-“
> Le] d-be e e on oA
Eoace = o~ C“'L
Tolo) dotee = EOAA
rb-bri as< =
wd
Toie) foace on coanp necken « %H-dﬁ
! | - 5 aqa
©yere €0 00 oxo) focce on membe) o L& gdA 0 7 jﬂidu—a
€€ E_ﬂ-ﬁd_@ -0 (4-1ole) Aaec)
T EYAA e e tran]  momeal ol
| dinlonce 0 centacid  dnom A Tho
cealzoid QLCnGﬂﬁ(jﬁ_ﬂfcﬂ.

.Rﬂﬂb'ﬂﬂﬁb_t‘p beltoeery Homent ond Rodien of cesvalese
jarom necdaol oren

<

|

oyea oboed A ‘E%}"-‘Vj;’& in e

A deataa) ondn €oinaide sl

coapider an elemenlal aen Ap O denlonce Y
in e Bearm echeh) ©n phown dn j-ea.
An Lof XNOW ow ON YD

elemenl 0 a&rm h;j
L 2 'a —— (4nem -L'iq'@')

R
" Poree On 1o eolecrien\
AF - Op %47
= b g A
i CTT s
) e B acedan) Q%
Moment gl th ng,alnhﬂﬂ A0a0e ODOL
F r r o o B
AH - AR lil _IEHJ!‘I.E :1 = T‘;a AR
Tola) momenl 00 the  beam
o an - Eyan - Eages ——

od Tnethte (1) ol on &0 co e necend

Pal toe KNOW Morment
i'f‘[':“":'j' 10 aelenence OWo

ol ovea catth
4o I: ZYAA —

Faom " @ 2 ©

-
I R

momen i

W"‘“*‘“Tlﬁﬁr"f'” | .

(.



n-w(g

friom e @ * @
H,0 €
MR |

whese,
M : Bending Homenl Y= Deplanoe diom neesdaal awdo
T:» H.T aboed Ccentncida) own € L}:}unﬂh mackes e
Oy ¢ l};endtna phaesn R : Rodiun 04 CeAve e

Moment Conying copoeclyy of a deckon:-

Faom btndtha equoh‘m ?H-: b

M
M

Thit'n eq" phowp thal bendma Aldean 0 maxeeoom o) the exlaeme
netioces an e dinlGnoe daom neg:lral awn fﬂ] £a et 0
dgm'na dﬁﬂfﬂﬂ pote  cnould In::u m:r\_gr} that e pmnml:it phtean [:Ch;:ulj:]
should be lean then mMmaxmem plaen Conmew )

E';‘H“in'i \io‘F”\| — ®

Mow ¢ ab 2

- H =)

7 Seelten modalen TEIH

EJ o0 kon ﬁﬂdﬂﬂ gy Yo lere 'If_',l-'!. YO EGeys r'lilfl"l_dﬂﬂ Crgnnne oheen Vo

- P P —— ————

(8) R ecta ool Cronn peckecal-

3. & 17
2
'dm'l. = E e o - j
z:s X . bd®/n b
Vel bl ‘-’Ul —{;_ e

Ly Helous EEEI’GH%&!M Mﬂ.ﬂmh

7. B0 bd® . BD-bd’
12 T i
= D}
AL =
ld_r; Bp*-bd” ) D)y
' & ﬂm.n _lE__—
. 1y BD-bd?
& v




@iy Cencelay Cadon peckeen

I» X 4%
£ 13""' o)
o+ Ay \ -
4 4 . Tf&hd [: :,, | =

@7 Pollow ciaevlon Seetfont-

—_—

! I’T‘fmf[}hﬂdw

dmee = By

4
M3 e '1__ Y
d Dfy, .‘ Iéj.CD a') [

vy 'TM‘Uﬁthbq Cagon peelcn’-
bh’

.

W, h
Hrmh : 1’”.-":5 y = )
7Ty . DAl ok - :
HML "J'.".lh, ﬁ .
proglen e bon @ caopnpeckeen O] A0S

onted beom ol 0P

A ru'mphﬂ pUPP oo a0 N, FNO

b'l-E‘ AT BN
- 74 e pPemtit f
M
K Hiﬂ Mo mt M enennt o DL d o r:‘o.ﬁmd ey
n r
'Kh; ) Qe M corwm‘rﬂr:‘:cd oo P g.ﬂ-ma ot e
gg'lh B = 300mm o = 250TNM
oy we KNOLO that !wﬂm
. bd” A2 800
3 :'i‘g - 222 — = 20833% 3% mm?

rMoment C‘r,‘Lr'IrL-t'ﬁﬂ mrmq_.hd
M= ol = a0xr 3083333 -3%
r[tm,r:e,m & ru-mq

wilh unhL Mosimem bmdﬂﬁﬁ momient

Forn @ r:tr"rrﬂH puppocitd  beam

M- _!rg_!;_mwiiﬁ)“ L G0 W N -mm
SR Y

titm  LogooW: Ulbbbbbb 61

\m : _ﬂﬁf_"‘i'l—ﬁﬂ

Ff}ﬂ Efl {1‘ h




223 A8

oy bmdma moreal (M) E{ﬁ‘ L Pl by
L P
pt* x b |4_”_'-_, 4i__,1
s e P

= V500 P H - MM
Eq_UD'I"I'ﬁﬂ ISOOP = kb Libb . 67 Hi=ma

ﬁp c 21171 -'T?TT\

_pagblem
A ceacoloy pipe o oyjenal diomeien 0 ™M™ and Hicknesn &wmm en
n{_.lp'rjod‘f.i*d bEDm v L an Eﬁfeth |gﬁﬂﬁ~} Gj LM

,"-“’“d o a M\'ﬂmﬂ
Fong) the maumum cancentanltd load thal can Db appleed) ot
1€ m  daom et} enad o the sPeEn 4 Penm:’ﬂnihh alneans o Hibe

| &
| &n =5 s Ll et

4
Exleinal Dro (D) = #6M™M
: Tomm
nianal Dee (dy: 16 - 2«8 - i o
2> Zcio'-sh') _ ST
32 :ooipheehagmm
10 =
tomeat Eﬂﬂﬂg‘fnﬂ f’ﬁPﬂ‘C”a — 'l.'__ —
T -5mM -—3’.‘ 1 }T

; M= on%
' . gb,‘gx'l'l?t‘l&"'!ﬁﬁ

- 49122667 r-mm
df‘rﬂcprd ol Ay rreaboe

MOz e moment
pr 1500 "E&C’ . tag o H=m

M= wob
L - ol
For equtltbrom M- ™
cO0W = 026721 b5 71
[ > sua1i0n]
Fmoﬂmjmmﬂm‘e T- Heclton o Hnnﬂan o oize (80 mN m‘lﬂmrﬁ\ ﬂ:dm "td
: iy gOOmM: TR0 ol tatb o BMM G ﬁh'
cornpARANaN acce Fonol Dt

overall deplh

wily 0 plole of pize
momen! o} amcnlonce o D neokion, penrm‘nmbh

mlme. Wow moch sectoamly  dipla berded looch ¢} ean ceAngy ¢4
uvhed an @ cooklevey o7 cpen 2M

Ry pn % 1270 on
alaers on 180

i1 N




2.73 (@

Lel '-('i e
the bollorn MOA

e diplonee 0 ceotroid 4nam

| dibre.
ohom e

— .  tomen) o_!._ asee aboul

Rligaly » LOb + 1808 10 » LWa

Folal @ed
Ly 1y 86 4B x 260
+ \BORI0x &

R

ol X1t 10 x)0 4 WA *A 11BOX 0

3797280
_—1?—-— R L L
10310

Ll e e

———1

} L L]

| B0 A
A




S R R R EEE s e R E ]

- e J-zr@

we hod nhmdﬂ peen fhol beamn Ox¢ ptibjecled Yo BM 2 AF. How

e aelakon bettween &F & M m:- Mot e eail ana‘-?m
e plansnn mduced due 10 nbmma {encen =

Connidey o otmply osuppetled beam ¢n pubgecied 10 00 (@lp1=
mmﬂhnu\ e cagnnpeckion. For ::',nahdm-,,
coontder a amall elemen) ‘olx ol e

bepm. AL n;d.,
Hepe AD - dx- o= o—"r
=

Lel Raufnhﬂa promenl @l A - ™

i{umhna momea) ab B Madh
Conpidiel @ Hhey €D "}G“ﬂﬁ hHicxnenn
'dﬂ’ at o dwlance 0l rd faom nevlaal

Oxen
Rending sdaen al €0 ;_1‘4 s

Fonoe Drz‘h‘nﬁ al ae- ¥ 94 Anea
4

- M A —08
iy

Hla Htace Dclt‘ﬂa ol boh-
t +dH T
; Y g oay @

Fodce ¢nbolooee beleweery €-D

MAdH e da - M ogeeed

= t&bda 3.&1:31:'.&

= E‘j TR Hal =
g oy

Talal Avece c*.{-#:*nci on  Lppet ntde o e cram nectten  dnom A
aly - o A 4 i
' df oy - O Hb.dy)y . On -
F ,_,'I T 4 | 1 J 4 ! T Jdﬂs Tk Cj}“}j]-ﬂ—@l

A~ Aned 04 heam™ obore nee ool Gwn

Ed’ Denl: belestens 0§ ol A o A

13 g o M m-‘.rrw‘ra ol nhean plnen Mg e corteapoddng phyeo)
tonet pngdurﬂo} on ¥r plone €CDD -
r-T B s b —

Fon eqeulibritm 7@ » 1'0 s e 44
b!d"ﬂ I dﬂ 1T
oodil | ths oo, thl L. BAN ) G

ax i | b




2-1b @

Shroy claean  QCROAD 0 FE prondand CnonaGeeROT

- Reclonquity Seetten’

connidey O nfc’mnﬂtﬂbﬂ
o000 nectten huuma hast b .'%
|dﬂp1h s
Lel bp toke on eltmenl al
|ty eppe) pdaw al a drnlence 9‘{,

'd lnom neulanal Qo

15 P/ bd

we xnow € * 1'-'5.&":]
I K1

A - (%"f{l)b
e Lf*"’;.f%“a} . _%_fd,r.l_ﬁﬂj

q - };bd'ﬁ".

How T - Fex(Gh-Y) b ¥ szd}lﬂ;])

b "{’1 b

¢ pojobolie)

oW
ol y=dp 5 T 0

s, (00 - O
oly-0 ¢ it :% b_.!;_? cbFs - “'5_FFT 2 T-S'»‘lcq
b\rda Lbd -ﬂl

i

I3

5 Cénpulon Qeciton-

connide; o nechon AR 407

eshech oea moment  al dne el
en neguined O tound oot
aboul A b




2:29@

1- nectfon & pubjecled to o nhyor fotwe of 20%e
denlu button  aeaonn the depth mawing values

E_qcbirm T

A nammﬂm'r ol

Dagty 1He  abroy Totle
al  ~oltend P@fnin,

&V 100 f
Let & be the dintonce of 4
eg fnom e dop debae “’] i 3 - : a3
riow "
He {‘lmx_m}:-&'r{a.&.xnjttﬂn|:) B = — =~ : T 3505
(100x12 )+ (88x12) SRt =
= 29 g hram
M.7 obgul M4 * ] =
Iﬂ]‘iﬂ

100 = |2 W
4 logxiar C22:404- 60 4 12 x(88)°
i !
= 2100127+ 3 mm1
&heay plaern ot
—yTop o3 Hlenge -1a |

3 Mol ol 'Hnnﬁc - M
Adeq = 1002 127 \200 M

(4 Deslonce od 08 {‘Fﬁcn%e) 440
+ widlh of Hlongels)= 100 MM

PO B 24 . 4oy - b = 23+ ol

Fu A Yy aox10% 1200 % 22:hat T —
— = e ol Wi

&heoy alaenn (r }H"’H' SEBR Nt |
bl 'O 2 2100137 -3

T 1op gl weh -
Frted AR :
widih ot top o3

)

wieh (B) - | 2
e Sheay plagn {_'Ufr,fuueb 5 _Ff'_iﬂ_‘, ¢E1031115TEIL1G~LF . 3"_'~,-1¢3_r*!_1;r;.;}
- bt 12 221061273 =
-t ﬂgf_llf_{}ﬁ g}igf— )
- L ¥ A Lt -
B A4 abere ™A = AH ¢4 Hﬂﬂar + AY ahdve tn)
>3 « |200 {‘163‘“311,5:} - ]}_n{"lq-*iﬂl-l-l}'} ® "aj_fz'?'l'blﬁh"l'.’“j
>3 . 98902- 195 1M’
> " a"‘)tﬂ-‘] ﬂ}“mn‘ {IFI.-) = fsAY : ?I'DR'IG'L‘E ?qqcu.lqg L§ _SEP—H_ :1
- = = | A, e X,
—~ bl 12% 21001273 — >
Ly oo 04 toth Q
DHONTED.
paoblem:
7- &eclitn s Ahgen €n ~+1a nubjecleel to @ abeoy

(53] unnl.dmmﬂﬂ.iﬂﬂln
% 0! foket - Daoe hHe 01 nlacan vojiohon diageom




[0

Denlante ol nevlaal awun e
Jnom top febrie lﬂl
'Elr 80520710 ¢ 200%20 Cl0012C) ¢ I
160220 (2012001 10) _,___H:i,; > s
BOXI0t 200220 «| 0% 20 =
= 140 My 1“1
10 1ed
~

e 3
3 E:;PU + 8 =20 rlﬁnpm}"

3 £ i
4 202100% 4 950200 (140-120) « 160 *20" 1608 20 % C236-146)"
1 12
- LEngaEny mmi

Shear slaent

1, qop 03 top flenge 1ol

{1 meflem qf top Hleages

AY = 80x20x% (140-10) , b= &0
L I;l;r_; ﬁ'ti L ——r*;jﬂxﬂric:;fiiﬁax ayr 20 CI40-12) - [17"1:7’3” I’”?-J
— Top 0 web = (b-20)

g Fs gy - 1021000 goxa0(lho-10) [6 e |
bT 20 x b&NE3ALY <

- Netlaal Awun
Tugs AY -
. (80x20) x (40-10) + 20 (140-29) 5 (L9=20]
- 352006 mm” L
Trg - Fo Ay - Lo x 1000
20x 63053341

A o} top Ha.nar + AY of pockcn above MA

« HCI000 - [m .3[1;”7;;7[

=¥ m @ Dolom ot toebh (b= 20)
Ay = |60x 20x C106-10) , &=460

r - Fs Lo * 1000

=S Ay - x 160 %20 C100-16) » | & hLlellenr
b1 830 * bEosa3an ']:Iiﬁiﬁ—]

-1 Top o Polom dlenge, (b- 160"

YR HOXI000 )60 %20 (100-10) - '1_cra?&ﬁm;_?
hI b0 # 8063520 =

- Mallom of Mo fom “ﬂﬁat’ - Ej




A
Compende Repmn® e 1-1]_@
Tl aow we had um‘*f"'q ahoul My beamn of pome evaledal
mal 0 prockee e Mt beamn  modt up ol more Hhan pne moll
o olno tound éuth beamn oae colled €0 the_beamn on hiehed

beamn - ey common exomple 08 iy ype ol beomp oge Hmbey

heomn ol niee) plﬂl!ﬁ-
Lel wn connidey

e Modtden ol deﬁ'a ol kmbey

i AL M-T. ﬁi mhl-‘j

M, » Momenl of aeinlonce 0 by

o ¢ Ao phmbu}

Z1t Beekon modulun ol Hmhey

€3, Ty M Mok s Pcﬂﬂhp{,\(‘iﬂr'ﬁta v olbes fot

nleel.
we wnoo that e moment  of damintonce

My % ,ﬁlrﬁ:’h — &

ol nevdplonee  jon e f‘ﬂf"\pmilr i
M|+H:.,"F¢*|1'I:J*('G'~;?I;"1 "'_®

A4 10 neestaal aws ;e nlnaan

Tedo) myamen
™M=

we alno woow Mol al ang denlanse
iy hon b ene ale eadl) Ne AQTHC
| ﬂ' - fil =y Foad B oL E—' e MY Dy ._-—~—G}
| E' 'L‘-‘ [.-L
t )¢, + Hodulay acho.

ol elesnent

a4
'-In L"IEI hmtﬂ

c’j_ m\{ﬂiﬂ! |
oyt dl:n'l,ﬂﬁf ¢ ramy
| b}_’l enolenal -1

oy netplonde
motenal -1 ploced al n
maluzn\

' ™Hun mom el
ol ol planrol  0Of
newltal axin WE can
| T T el i b
coidin o peckten  cen be nel_')‘lm*rd ba o

,.,;p‘mn i

S0 ¥
" ) i b __#.._.ﬂj‘——-.__d
e .
'.r'I - I.' : -:rﬂ S
; 7o AN

nalerial -4 = wood
ﬂo'gu‘.’ﬂ'l-'l - &t

Hese 1ot 04t r'r.mnhna one malea) b«d ooyt
fhal meann W' OfF bﬂ\a«'\a AN eqie valon|

~walee o) o in o 0 o




20 (o8 ormdinnns

g -
00 mm widt and 400 mm deep Hmbey beom €n nlarng tyad estth

6 mm thicw ond 200 MM wide oteel plalt 8y ANGEA . Detewrene Yoy exlaoe
e rlaeanes 5 1 the peckon, pubgecied 10 O MOMeE 0) 4GRS

1%{ glIE‘ + 20

ghos
: ""*‘?-—s‘,
E = — II.- = :r
é‘“ff 1;{. ?G. . . If- . -——-_vll’
&0 eqtuvchm lemben neckedn : '
foa 200 mm edtin 0 Hmbe
+ 20 =200 - 4LOQOO0 MM
fmmdumﬂ or«}r.uvc'lcnl Aeckeen
?d _ 20051100 C20016) +20x200x bx3 ==
200 = oo 4 200 210 & v
- 165‘2{}[}0 - qu_“‘tmm -
G000 :
| 1. 200%400% , 20000 (206~ 15A1SHY + 20 wI00X6 5 000 # 60 159 154-3)° =
1 12
= |- 81772 x10) ;o ¢
Dintence ol top #bae dmam f-4 - Uog - 169 Il = 246 B4k MM =
Denlonce 04 Tc.ner faom ™A+ J8gash- & = 155 15T mim
! e
Tbrng‘}"ﬁ;] Slagn
al \op e 11 o .I;;}t'lﬂ'."rt‘l_ ¢ 2uB-EGL ‘E:hﬂgf"tf""‘ﬂ'; .\’ <
T 9 Lagsiaie’ —<i
: c
AT .‘i - r-l - {'{."ﬂ‘ﬂ'ui t“'}l 1{’+
ockon (60 wood ) = Mgy 3 A ez
—T e
At e quockon (oo pfeel) = Es T Y ¢ 0RO _— €
Ev 27 : \H oY rﬁ!rﬂ-f‘l P
Lox 1060 =
Al ihe hakom felyne 95 ﬂ 1 :+ PV X _D__ 2159 15Y
Eq) 1 &1 210"

: IE'_{ _~c.1a:_‘u_r1T_m-?_ J

r_nnnnﬂ“?‘-



- ——

Malerioly taed 0n bramn oge elole M caler hence ooder ¥y ockon of
looda  biom awn dellecia A dwigne) hor to detide obou) beam demenalom
nol ﬂﬁ‘ﬂ boeedd 0N thﬂﬂ“) l@itﬂ'ﬂlrﬂtﬂ'l bed alna  da0m e connt cdlenpleen ol
dellpciion . whieh phoold  De wily M paes eried Lime
Jo megchendeal mrnpm'un'rn ercovpive dellecken Moy oL minaﬂtﬂnﬂd
and 0o Pﬂh*‘“‘ﬂ“ﬂ o mackyni. In beu"rdma: ercopevt deloamoicen
i o Pnﬁt“}o‘roa:'oa’! enienl  Ond  pome Wmies bnmmna o4 i'ﬂﬂ"-'“a.

{'tﬂllﬂa oa naolmﬂ malerdaln
THae ayr Voo melhodn ol m’ic:-lnhnﬂ beam delleotecan: them

e

- Double mhﬁnahm; Déet e ol '-nhamhcn _.'M.:_lru'le:j'a meled.
-3 CU‘]UﬂG’H beom  mefned
- L'"l:lﬂrﬂlt{}fm‘n iNrotem

Didueokel _Egquakon 10« DedlecHon -
Coanccley an elemenial 1«;31!‘_} Am - ts 05 Ao N i B
Adaown o8 A ¢+ B mase ongles € and erde wh x-0¥e and
A al D ood £ . Lel M be i nleneciten pont ol MHut tod
Ir:.nagn\n

LEDH = @, |zEH. a+08 ‘f'[ 5
r
I

fLJl Lel |-‘Jnﬂm‘rﬂ

ntanect

Then,
| xEH -
=y :.__l;:_liE -8

(e + 87 = pde

Wt

Ao, . ‘
joME 1 LMD~ 186

B ael = 380°- CLEE T peen)

e 30~ (90 +90) 180"

ds - Rd® e \wiangle
Siner ds 0 an elemenial 1:na'l*]. i ffﬂ"“,‘l A oo @ ﬂ 3

m - Seac@ — "—__‘@
A
dy - 1ne




2

biﬂﬂaﬁkokﬂa '@ wak ' we aﬂ
y d
.a.‘(?‘)r %(wﬂ!} r Sec'0 g_? + Sed¥0

olledd quHH"I'IH". egt

Thio eguatten n
- " L
e anveolcOn Qe ra Lt DAL cea ey 2 (®

e followtng oegn €00 ]

- Y-omn O especord

—  Csntret C eavolee O roneeTe \oeaonin ¥ . 0N

- Thi'n {’ap' o} coqvthat  orfcLAE e ot Dheom et 10 nﬂrrlirafna
moment . Hmce frye rﬂaama moment o to D ricaed an e
Al f"‘,{?m-.("l'l

Hele €T §ew eaged f'.’kr:?.l-i.lu

Dol e E‘I‘!tﬂ:rn'lt'ﬂﬂ HI“)&C‘?‘
10 Hin mebhod ool . 08 Hﬂl

JII')t m'ppan'm i caileny iy qnaamn

T Jrom gclgak'tn
E'rﬁ s r‘:
d K .
erdy - JmdetC
(h ’

ETY > JT[ Mdr ¢ 0 10,

sz

Arplonce

G

LSH‘B . 141070 ]

(@

= 3B r )l o 30D - Sec’@ 4 I,
| a’y) i :
: | cix® Al Ay v
i et 20, daias
< (s¥e)™ (11 mn"af"t
ﬂafdt
Lti( )J"& ®
fo beomn, deileckcnn o010 oMol and hroce {d:{;!d') tp alo
I, Thewe fote o con leod [ cdiy v
(@)
Herpre \ d‘
oo
we koo el ® _E 4 1 .1 —
TR gh ek b+
;}ﬂrﬂ 3 4 ‘”"”fl:ta-‘}
el o

vodcen ol Aedleciicn.

decen  one o4

momey] oo }I‘milfw




.

i é4d

“- g.‘..‘-.: 21§45 59

-

@

@ Al mmp'la puppoalitd  nolyy encn | dellecken 4:0
® M feed ends, dedlecken 40 , Oty < O

© 4 pont O rﬂmrhﬂ da_fgq.. ‘0
Fewr difgypral _coon-

K& Canttlere) _ﬁt*b]{rﬂf_d to momenl ol laee end

e conolanin ¢, ord O, O foved Eﬂ I'nnq‘na o of bo |""3' ol e

al dner end %-0
ET f:ﬁ s ~MLAC = C4

‘fgﬂr.f.‘.l .ﬂL

dr E1 £1
i ™ ‘.;-. = : __'_"1_ '-.:v‘\‘l."ﬁ-'!":
ety 740 G 5
N PN
l'j - 1€1
@ Coolever oubyecled o _pl- food ol Auee cad
Faom i*‘g
H! 3= W

ET ﬂ : - WE '_-_@'
ol
ET gﬂ . -NL;: 10 — )

a»

A conttlevey beom 03 Irnﬂh "L ewesal 4
aiacdily €7 , nubqroted Yo m / ') M
- R E / —
Moment M. qﬁnﬂ‘ﬂ momdl al a dinlane = 1 L F i
Ma = =M _,.-—"‘@
W
194, - = &1 a3 =M 40 & q ET}_i  “HMTP O A0
dx” s =0 e — 8
al x= 1 Ariteckenr 9:=0 = A4 .
’ d ﬁ 0
dow "0 . o
eray - -Mx10 =t G- w10 1 ~mMLq ;20 -'?@'-_“"_‘_:1
d+ <
@ ~ i v SN T if_} ]
e ETH A ‘!.;11 My 'H"; =y 0o 'ﬂ; 2 P 1 ! Cy 3 1
Mo t1 E"_'.i M4 Ml c MCL-%)
i - - ]
- - Ay ARF GRS ) Bt 1 S R
{Tﬂ = =9 il Sy 1 ! l 3 % of

] L¥
/ P
e,



coa s -loY g WL
E}%g g
al e3"@
ot 1 Wt _ : wt e
erg: “ETranrg 9 0 R 10 o ul
EL_E Lol +ml‘]
. 7 2
MO 847 ()
' Id'L‘ -I'I"_‘.:.'l'l
ETH ! TS
1

- w1
6
o"l'!‘ﬂj Ei_ﬂ
i
4’

El ET =
1 lal’ -l £ De Hfr’rf”‘*j
e ls 361
(H—]'i nmmiﬂd \)
AED

E'{‘lnhhﬂﬂ. ﬁ:hrf ple i ’rD UDL :-

nom 49,

H?.u'.rt'crjg g

e L
d ” _=wWla ETY L v0x G
\__@ L@
al » o, !l 0 dz 5 . L5
= : la Lol
=Wk + 0 y 0 “{- J

P 8 d-:‘} M_:_j JTT . -I,JL'*"‘H_.J].HJ‘ &
26 E':; -_";-’_‘ 4+ 0t 0y y O *1."3_1‘ -+'-«:-1_-1 e, tfr-i};l\‘
7 6ot oy e
rou ETy 'Eﬁ"‘ ':}EL‘ o %’*
3 ayh
w0 g g og) ] e




— 9i
0 _JT B ca 2014
== gk Wk 1m "
T el “ i__u % » ._nn... WC._E J.u_u....__.COU
0:b 0 fp 4P
wl) ¢ -
p— B0 J 0
o L
oo VI R TS e 19
I g ) %
-¢3¢l|||.l| E T.||ﬂwiq_3 O— sm mw_ﬂﬂu 13
b -
“__‘ ||.L¢ Sl G L S A
9
c;, Yo < VY Tosp wOME
0% T poi (oed of Piwilaee Gow pippoddas Ridwg ;
. e, 33 5
(o HvI|F?2 da ﬂ 3|||. |d.u| .,....

—
o= "0 o=k

LIkt I3 ap
(«doi® ﬁH_IﬁL W < B ‘o=
wm L %_W. h. .W.m%..._u s WE ci0OH
ot "
n_._....ia . Wt 10t T "
o0 6 b ige b e S

e
I_..T_l_n_ 5 hu nr_._.rm_u.._|ﬂ.|.|. H.u
P
D:fp ‘o: 1 ‘1-x 10
g The
1ot ¢ 3 b =g —=
ML [ S |
E!L”almﬂ.. o M
19 AP
D— ;-
¢ €
- A a2 XX PYO) MM
By wo

<M O Wi BGhWA Taq D g pipelaad Ay}




© Lr:“n.g ;...._E
149 g W
Whe=— aﬂmﬂ m ¢ .ﬂM__.u.Hu
19 e Ml 3
ﬂ.-._.:l#._i s ﬂ.#wl;. o h o= x Y =y
v 1 N e
eI SR e
ﬂw.ﬂ S AE _w_..:af <12 VY
G |woge (Liwow Bursoy,

-....ﬁ

R v papedday Bidwis

13 1y
o P
£3
% :h
107 rhn&LJ\T.‘ |
SIS0 TR
e g e’ g 0 6
T T R L
- B,
L1 ¥y
_n.:...“_ = ._..uﬁm.ﬂ anu WA=

hT L]
£— "4 i & uﬂ_n.m = Fam hﬂhm
L i P
o— D+ Ju - nm Cwpi3
T = 4 .ri..mu
O— m- W Bpld
. <
R T el )
R

e — el

- n.___D_.‘.u o T:HHDI.M.Q]EDMMNI tu _E_Gn._. | ﬂw.__nwfr:ﬂu

i _%ﬁ T 1
L3 <

139
(edays — & 2=
15 7 am 3




ETny e ..t']_"-“'—'li -E:r‘l‘('-r'll"lft —
" v ot
1

ﬁnm,mf‘na dedleclica of acnelbon  €n xeyo
al "'"":':ﬂ-'ﬂ ld'a—‘é : 0 =@, :0

wal, wi0,

oy - . s —
1 88 / b wt - ,‘:’.':l. s | &
o by iy S TV ML
' ety » W oY o s

w= 'PL = O " -'———-}: ol

T]J d b 'ﬁuT ' ?Im M
(e =Yg wt ]
NOW | A

| "
1) ;%1,,53'-*1 ,
' ol moﬂt % -
grdy , wlot _ wab | gl

¥ A 3 aylL 360
Mow f‘ﬂﬁm’ﬂ#'l:hf] fae e pont wbEAe maximum cedlediee)
¢

qf Yoo
et ac = . 2l
s ol m%mnw.fﬂ potnt  togd ef 1008 and o peie
ot R -gﬁﬂdﬂff““aﬁwﬁmwﬂ "
sopss 7~ e U
| G T ey =i z \auKH ~
| Rt : WLy hwrr"f ) ;[le j Tj =
S PR U S i em~ 1
ATy = a.ouf'{“ﬁ:-ﬂm‘*-mfif —
¥ L
i 4 g (an d,iﬂ'{"lrd bﬂ Eﬂ”n}

9 oW P - st 1w L
- l-\l ! h .
7 M- Al = O

v B Jut gy
Ly
h i
g (e 17 ) - 0.t

J Nos 051950

row Pn-’l’ﬁhﬂ valte 03

I
S
59



1 E 1
ESys WU oL gliht
I 50
at v: p.\an L
) a e
ETy - ot (0:£1931) m,tﬂ,§1q3L) #H[j‘
i e s = - I (osm)
:
. 01400 toL
= e 00377 Lo 363 ol
36 120 asl
€147 - 0. 006523 ot
] . -0 GDt,.t:r:ﬁm{“? '1
amnn
problem!-

A beam 4B 0 “”Thi €0 pemply peppoctedl al the entls nnd
aicier 0 poinl load ' at o distonce \2' Jaoen Wy ledt hoed | Fendd
@» Dejleckton wade the load
Ly Mommem  delleckeon

ot
= Ryt R s & : !w
Ry » '9”““3' v i e
=7 Roa _L\Jflﬂq,l fhabe= _Ll =
.? f. T‘r‘-—-_—JT
Ry = w- wil-e) . WL‘WL*?_LJ Swp By ooyt Rt
_L r —L T E — —_—
A .:‘.'mfd ponl % B.H (MYy==Ra » % = = W23 o
B
cL-a) 2y, —9
A M = =9
- ;;:;c -
4° ~C 5
at =0, H:D =Y P::"D alpd ﬂ"’-‘-Lpi]"'ﬂ
o Eﬂlnl-@ Ly ﬂ-fﬂ-'(:?.l L pand™ (0

{ 5 3 ' Rt
E.IH = .,._-O_r.l——ti]gi'_ 1[111. -0 [‘l“H:O] [pthhjﬂﬂ@.’]

L b




TERER

evs i séd

L ]

B n 9 N

f

Y

9 - witeL -a)
6

2G6L -0 9 Cy ¢

How
E‘Ia ’
srg#

wu(l.'ﬂ-} ‘_‘
L 1y

eW(L-8) q*
L i 1

wifL-a)

&

wiet-a)
b

1

L®

1

®

W Hourmam  dedleckion: -

W

for  mowroem dedlroken d}”dl +0  Ciope:0)

How &4'® SR v wlt-e) v i) 231 v
: b b % (Ps) e ﬂs
= |'1':- { H
l“w Hm" - _L_ -t L-0) [[If.‘. :}1 fﬁ
E!‘ —--L = 3 - ”ltl'{t:‘ |.
. b Y J
E_'I.E [-MH E}l = 1‘_11""{-[4-5}} . i letc}" ”[({ ,,-"__}]
18 /1 L P -
—hwl*Ct-2)
183 €1
Dedleckon pnoles e loed*
al %: Q )
y .t [-_mtm wa , wicte), '} l - (- lf)--’fr ) ulrl-f? a |
(A ] L b L = T
1 frtl 630 0 (™ a"]
o LE L st
problem:.

pre e mawecem dellecken ond  oxmem plope 1ot e bay as phpen

hﬂ beloes: Aloa ¥NA T delleckton of @ poind 33 m dcom A- Tane
ET - 1§x107 Ket)em
yoe 1C"Mﬁ
b Sl
|
1:._""_1L_*"‘_.1*L_T



ST O

il T T T T

'
il
¢ w

o
‘;

s 4
-

fi
-l

v

—:TORSION -~ i r

en f o nctin hhm ¢t 'f"-]-rl..| T ”'”h”“‘
C":} iﬂ"lﬁtlf'l"\l:"‘ ﬂ‘!C"T‘IT""F! e do eeed I b Al
0N t"ﬂﬂ!d (] ku-.n'lfl'lq.

A member o naud to be
ohoul € own T eleel
and hince i_'t:lnm'{'fnf‘l\ mnmrnl

In en_r.lmuu'ﬂﬂ paccloce manﬂ r--_l_""L
membetrs are npobyecied 0 10GED - [ ( o
e ahaiin hﬂ.orrsmrﬂfnﬂ ot el g ity T Q / n.hfﬂ
fagm engear b el Cxde #___:J{ -y
- Ahod el rc]emhcu : e =
-3 Eleelaie melon ohel | O ﬁ

erae riormi@-n‘—
A ey o nad
cagnn 0 eck e

& e 0 Deae
cn nubgecled 10 C'nlf]
h‘"‘.l axpl Joncen oa heocl

S Sy one teanicnel
momenl  and nc ocgeenpasned

Mo cenncdey W oeeken 6 6
ol wocle poge doala Talainel

-Il.. kb
'T'(-Lr“ f.'i.i\E'lC‘l‘_‘n rm G-L{-Iiﬂ ff_,- fm.rﬂpll C:——-——'_T?v
L 418

act “‘_‘}L’"L fcanie el r1"||il|-r|||:|-11| i
(&1 D.I."‘l{‘: P‘H"fﬁ?..‘\,i “._'H Yorvi o Ir_‘ﬂ i

developedy &5 00 e ineetten
nonmel 10 aockiol  olueckon.

The donce €9 f_‘l'wer“t.nlrl;l phiraune
£ Posje Aheay. T OARN o T otec of
e @wa o ed aglohon ol ahall he

dF: TxaA (T : dheor olnest)

dl:= df xa
Acnumpiteny e 10ty o1 et
£ I“;umo;lr MeCits
are ealfinay Ty elenlie L]

L'ﬁCl e r‘ﬁrﬂl

Jragie (a [ B L6 T “_}I i_'-'||'-1‘l"|r--i fir s
by elemen] Qb chinleaee [y

o plGn -

ood el 1o r

- The cieiee)
t‘ £ ‘-h{f:.ﬁ .'ﬂl'lf 1 L Ll

=3 e olaeiae
ﬁ‘i’-['-‘thi'll'rC-f‘\('-l & ey akodo

—r Cacivy  vecheD ey e plong
alter  Hounbm
- Rodie) lees (e aoch el
oasicaal, memin

e Feaend n\mgl e abadl

!.jl- _llt"-'- | hi.‘\—": '..‘1{ﬁf:1 r‘-ffl-'ll--'uln ! ! 'I FEL.

even a‘“'l'lt'| L‘l[j.p'l_;iri]:w] T

y (A LesTm




Duivakcn 0f Towonol Equekea

Coontdeyy o asnoll ol "Tﬂah'l‘- Radien ‘R’ dwed ol o end and
oubyrcled to o Yorqee T ol ty oy .

Lel ‘0 By M cechne ph ol
pinpelay  0M0AN pecken o0 ‘o’
be 0 powl 00 nurfder A
o the e o0 ahall poaohtl
jo t» own of gl

Det o applicoH=n o1 1osqeie
Pl B o ohilled 10 B, T
‘D o Ty ooy phan cLeon’)
onol 9 b ™ nnah of jwint wn legh L. e,

P

Ra- BB - LY
Ii ‘tii in 1*)' ﬁ}jmﬂ p‘f‘ilﬂﬂ ﬂfﬂ ‘q‘ mmtr‘ruﬁ 0‘1 n_ta[drlla "‘_}ﬂ."!'
¢: g
F\a = L Q z l.E_i r_t;‘ S pinean o M.HI#CCFJ

e =—a———— G
L. g6
lL__T} PESt
éll‘f‘lr‘!f\-d o p\ B in fm.;'dq‘d al c.n?l mlﬂ’l g halraten) a oolttn

ol ont Aot o niee ‘' {anm  ceolot ek 2oo) od pemioce ¢l conn be

Ahotan ﬂ}iﬁ' Q_E_, -_(igl YA [f-t Anem Aaean al a'\::l ﬂf_"‘dl‘.'t‘.lﬂ]
" L

row coonccie] ™t fnoienal aemnione Aeveloped ".Jf_} on O1ea ‘AR

al dintonce W oM peniae

R S0 gy forer o AN
A - TAA

Rr_un'ﬂf‘rﬂ leapional el
AT = df 2 @
_ = L« olA =
Fl‘lﬂ,m 'E‘.\ﬁ (?: y @
_E_ - I sy T = 2

POV gys Teof.an © TS dA - =
folol toeque T Jai JRean LHCCLERS
Hae Ja'dA=] C polan mpmenl 09 TakAla)




a0, %!.El - —®
dnoy " @ 1 @
1,'(‘1:_5
e

bl

i colrd on dosatonal
lemen) 1140m cephne

Thin P_al"‘
T: Toantonn) Memen o+ Dolonte o
o} ol

7: pole momen al tneire )
Tix Inrpy plaen @) element Q- Modeden o ﬂ'aid*‘ﬂ'
B ﬁnﬁh of teatnl L - Lmam od rhall

o E!}tﬂh‘cﬁ e ondla to the "ﬁ" o t::rndmﬂ

H.gw , L
1 -ﬁ R

poloy Mogoles

Faom Tonelon eqeaken, I , T
I R

‘T'..E'r r . f\_
RF?B_T_vf ®

p olon modlea of @ ecten

{E? Ceacular peckicn of olfameded a9 -

3: "y d' R Oh

Tr‘ ! IfR . '1}_31 d"‘ /d-rj. ']:'F",."]Ldj‘l

@& MHollow clacelon seolren eofiny exienal Aremeley (1) 2 codeinal  deemeterlo

j,"ﬁf?ﬂfnﬁ_dhj qﬂ'T']fJ

Zp- Tp - My cpt-d*) [of r&@ﬁﬂq

power Taanomdhed -
conneden 0 aboll penyetied
dn oleleoedy oo @ aole o dﬂ*hpl 2% el

fo o Hdenqtie 17 and mmhna al ‘M apm.

"im.mﬂ necond oo o eod

POt ¢
Gﬂﬂ\r ﬁ)‘tm;ﬂh panich) fotqee  roven
= ,_,r;ll ;If'}'}ll = ?lﬂ

-0

potse) «  Woak e pes peeond

s 74 2mr (60
p = AAT|
bo ¢

T4 'T (p tOXen 0D Nem o thin end o powey o R-mIs el wolk




ot

Teres = 1°3 Tmeen
Heokss 3 T BOP 4 BOX trx]0’
i T » 508098 A -™M
2» 8% 200 ]
e |ORACE0 T8 PEmm

we KOG g
e e 3680 <A X0 cyrch Al
P\ 0 o 17 3
W Y
g o) gnseay o & o sN6D a;q-vmt
T

2 Toh - 6586 ™|

paoblem !
powej ofe & the ohodl - meok a0l koot eaonethaa 3% o a leo ”?{3
of 18 kmes deamele] @& The pbed) ohew et et excee : ﬂ,,.
wyat e ackut)  eotasm II : ' g0 3l

" % s and  deomety) ol the shoHf oy ovedol
+0 'i'ﬂﬂﬂr“*f‘ﬂt't“ 6 K b 200 iy . Tom e Y ean Mmool el ea

ok en)
@l K‘ﬁﬂfmv -
£

e’- i- ¥ if"&ﬂ ﬂi:d.

L - 15d "
U G Ll aaﬂ{}ﬂ‘ﬂlmmﬂ

Tk ehalal 2 »
p -1368W ° §ab xjot wel g 2010 il i
N s 200 cP™M 1
P'— ?_EETI =7 T - ,ab—@—:- : P_@__TE*L :;:? - E,,l;ﬁll" BLER p-m 3;-1“\'“-1 w.laj. 1. 7oA
b0 b JeREL
Lehes g 190 B LWLM_NE_‘EQ - g411S M
d =i GI ] ECK]QE' -g ',,;&"dh ,_._—-—dl

Y 0
E’ﬂi—ﬂﬁ - ashe Y19

E{!E_”j £ _h";h!.-{.l o dl.
A

CI. 3

o ean oley {h(]xjp{i s

ponaes pﬂndl‘ﬁﬂ
. \]
2 5= By Al s T;}l £ 15h46D

o
T T cqmopn-gs sk . CAVYERNY -5 TAMY

1
o) C2 Hbrea Al

O g rl e

a0 'y Fnall N oot

y a1y ~l1.1n‘|:}3'

A Cmen
L Tems




|

\Tuﬂngunm Riguly 1 &itkoen o) dnotle

—

we Koo 1T.G468
o

s
[hubhm!-

Colealale e mowmem :‘n!rmﬂ-ﬂ ol nbeoy
C!malz o]  dwenl r'_}:‘t{;udtrc‘eq 3ot déanem ol © aold ot e mm
120 ®es o al 156 apm . Teke G: BNl

ohern  endeced ond e

dtﬂmfi]t’! B 2 lﬂﬁa ,Inun.ﬁmrl’nﬁa

\
@'ﬂl‘é‘ﬂn clola,
Do of ohall td) »120mMM
Imah;) at Aneld (Ly = Jam = 12000 MM

PO e \aenpmited (P) = 120 KW =

RpH - IS0
G: 83 et |

1m0 x10° tool

(wmv - & 9000 Gl cnen

T

= Toague inanomilled (M
i o 120 A10°
F- 2 . 2 s EG*_P : En_'l - Eaoe i

&
==
: 6

3620 s 10T rEmM

0] eyt (J) = Tg.] d" - E_umﬂ::“: 203€ ¥ £20: Y Ym!

— polon moment
5

I

Irﬁ’ﬁ:'l 20 {fi} X

& Fotoet ol phHedq

L 3 T
e o Bt R i S :Emmi]

[T 1 20503520 Y

1394107 12990 . g.0849 el

_ o (i geshES S

. 00549 R 10 =|3i1_'_]
7

prugblent :
A polid pleel doell  Hoo e tacnamet 18R ol 200 apm. fasN G
allouaahle pneon plagre @0 o) men . Fengd T allotable diomete) 10O
fhHe Epletl PR s ool T '1{!1(]1‘.;: fnonpmilecy 00 eacy nevololeen

|
erceedn Ty ONEEN ‘3.\'{1 T
éﬁ P: 7KW T '-HDm.mﬂ-“

= b D NN 0 DNy

M = 200 «PM
| T Yo HFH‘H“"W




J1n-

chlem!-
prove ot o hellew shalt e nitenger and okher than e colid ahatl

o tht nomt mat e ,nnalg ﬂ*’ﬂﬂ-ﬂmmu'ah'r-

& Let, d - Dometn of nolid shotl
d,: Daomela ol nne nvd e of hotow ot
d. . Ooly diomeley 0 hollow phait

Two shatls haw equal muah‘l and lengh 8¢,
-4 gL -0 [ ¢+ wnil taa.fﬂh’l

o gL = Foody
. L Lrﬁa’l‘r)
132 Re.xmkha torque ol polid nha il
. To: Resndng foagee 0 hollow abaft
R
e S = 3
s = d;.-"l Tf31dli = A.r’rg‘tdr
Y
Tz Ly X y vy, x (@)
i ) &f ngmfdi'd'}' i t
Ty | % fd;h'*dln' )& d:’l_d.ﬁ
i —6

Tj q_q??ﬁkg dJ dl‘- 1 d".!n d;-
Faomn eq"® d- ar-ay

poing ¢ eq" @

o w-"b W v
Aldl . db-df (e ) (EdD anaa

'E}_: —_— —_— = e
: T g'dd  (ar-a)dds  (geedi Do d-ds
" aao L N ay
- T T - - e =0
Var-d -0 W\ [17a W, e =
') S

ry

ST e ﬂ"" thel nemeaios toye 1 and dengminaiet <1

fala th 'IP'TS
H—ﬁ“(‘,‘lu ﬁhﬂ“ eo ﬂllﬂﬂl"ﬂ il “'j,","t'\ Aol r'ﬁ'!}j*ﬂ:

“r

{‘;-‘i'l‘irﬂt' I
Qo M4E be delened @y e oTqti nf"—‘tt-.faeﬂ to prodet wod
| aotation e el lmﬂﬂ"}- &0
» L Gxl 3 %:Q7 =%
= i ! 9 ,
. LY .f-."a'ﬂ'”ﬂmﬁ ol polo [‘-'\'}Cl‘T'r
1 Ky = &bclineo of hoflow ohedt

LV Gi’.h-' G%dl‘
K: GIh: 6% (@4-al )




[ toblrm:-
Ovangy tal on o nomple
that e pedl 08 L0 X! prodece on exleapion of 0.096 «am o o legl of 200 ™

and @ ‘rque 200 & paodiuces 0N nrﬂmm koenst ol 0.9* on nlmﬂiﬁ)aj‘
o mm . Fend  poinetonts  acke od el

ﬁ ds 2 mm P EOMGE'H, Al: 0.08C mm L = 200 rmr .

LB rﬁfq d‘f' “4“ ’(Hj“: 490 A oo

ot olee) boy memm o0 diameley , el wantuad

B L WPl b 5
= E'?_ : ?'51 o SONID R 20 . oyalyz6n Sl
L A 9081 x 0 0%
T:200-0.-m -200x10° - |, 8.0.9%. 0.9%K - 0.01CT 1ed
W '

L = 250 e JI‘-E 1’1_
37 d’ %:[M’)‘T = 38349.51 meY

jf:gg s §= IE o BONEREDE. s ginigs
§6 sgalid.clx 0015 S

we spow e arlahen

-y Ay 2 e =5 & N
E C\C‘I'!‘ ? T 25 r?L,EEé_‘}

2Ly z2.00 =2t
Ak - 3 ]
2% 8304443 Dqﬂ
problem -
A Hollow cencerloy shplt O 1m '.pﬁﬂﬂ'j ond  roney and ol Ararmeloe o
pubgected 1o a forqte of 1gwel - T3 G - BOGP<

¢ mm and 126MM {n
Pﬂg}dt‘lt'fd C“-F‘Id iﬂ‘lf‘lﬁ. C‘-ﬂﬂllli' Gj

Deler mine e o ey R ea) plaen

4w (nl

.@‘ { - Fm ~ 7000MNY

d - wmm, p-125mn
. 1Cx100C M- ] 3
9l lie = AORIOT Tfme

- T Sl ot
o AERAR™ - \SO00
G - 8O 4P- * 5o *x1\0

x T . |1- - - - = Ij._ !
g+ B (i) » 3 [lard-0)

T .46 &
J £ = 20 862V28- 11 mmY

2y 1E0at R10> s0n10%x% 0
2086213872 000

=) @ : 0.0k ned '-IE.—-B' i

S ~
yeu0o # (€] T -y ("E s YOS N lme

- g

MR sud = may GRS o -
1] 8 20867138 -39 151y



AW

"%

e

-;b;_\n pologecied 10 comboned b:qdma 2 -1-.,,.*“}“-,&_

Goee temes  pnodin otbjecied o boln bm.dma and Itnl'alma Hﬂmﬂ.
doe to o nell weght and molaMen. Thn s have do dmd ou equivaled

bndng momml Ond  ketnknp Momey
hy a

+ M a | o) L
ﬂ"h-__a s SR A e 31H
4 il\d d : J——*
tillh - iy ‘ﬂ_ : l&I r!-ah
1 % 2 xd®
'S-ad %

. |Then F'ﬂfﬁct'pn'l plaewney oA —

= S oot AL JEr_u_:a)~1_c«.
r )
Pl T Sardb. =
« 161 4 \J~—
—— 16 Y ‘5.1 w
3 ol . 14l
Td (de) ('ﬁﬁ")

g 1k e,
" [” 3 ..I M T

s 82 s
: wxol? !’1 [HT\I”*‘T" }
X g [n DT ] =) \r’u = U RN ﬁ
31 1 -

e - Equavalenl behgma merenld
i
H sty AN tan minen

Cmas * ﬂ'h-p}",r r'.

14
h-- o . nt
ey | Te E *11 Te s [ulunlrg'hjﬁ] *t -nma O




. 1 dy'- oy’
Ky Al e
e-c-bdrt'lumﬂ the ~alue 0! &' @ ™ @
i gh-at . (orrdr)cd-a’)  grady
(dy -d) (ar-a )’ oy - oy
ey @ il D]mﬂlﬁt 8qeﬂ’lm than J:

— (&)

LS
7 Mellow phatl o oklly  toae O

Ect-:}*:ﬂ e -

A solid ohafl trenomiln 260 A at 100 apr - TH e nheor olaen doe nol
o exceed 10 dlme, whol shoeld be th dicrmeler of e coalld T3 the ohedl
én 10 be aeplaced by a holiow 00¢ eBone eotanal dicmelers C:6 HME
thea outey déometen

ﬂ..[t- [‘4 ﬁhﬂﬂ £

EEI\ - n
P: 2650 KW - 250210 ool B = 100 apm, r=70 M e

T- 60P 60 % 860 % 10°
T e
L A 2100
fou poligl phett *-

‘ = 1 sfigr 3 st
e e e [ LU :\K*E’“iﬁ”""”" {120 20090

. JaalEl A0S =M

e A 10
hei!
foa hollow PO
d: 06D
2 S r=xd Y
T 5 1 A . e ® D-A' L q0aW 4 _ (pan)!
I R R, 14 n : F—H, 8 n‘ﬂij = NGED°

2 3
"} 1:1%15:"1!]‘3 - 11-84% DE ::}‘ D_. Tiﬁ;'qo akad t? d : =|'€-EL'| Oy

caono ocecHon ol polid ehedt - d' = T (2020) = Nakd-h6 mm
Y

%
N
oo neckion 01 hollge cheH = 1:_{_1 {D""du] f%E]}ﬁ-%}" -{‘{E.ﬂrjv]
> 996%-48 e
Iﬂan nm:‘nﬂ e mtcani z “‘ﬂhl :nh_.:-!_— et 1_br.stlu
L\:rtrﬂl'}l. ol ol

el . 8
- (’i'l:ﬁll:]'_tlf: TC'F_E'E,_M? + 02098

T ik Yb St s
_-Eﬁ-_—'fa 7. ]

[
-

T N g

¢« D p oD ODOD




AWM ORHIN0Y, oy Lo el

m.wic.. LY LD van Wil  wawmaw Gy pud Vi 9T w3
Lpwoap Puwy puo Ww AWBlI W HoYe fo (plawoip @0 G &L wdp
00 {0 o000l (rwuvuowr) Gf __u,:_...dr.w: v ..ch wg  ohe Wweoad Y

et

4 W gom
Fﬂ:
( a;clu;]p 2 wajoa pun lad mwﬂcu wrone -,
baw
=l Al - A-E_ihm "
(Pra)3 P'a 1@ (P9 -
1 |W2ﬂ . U_. E.. I x ,T.__r|ﬁ_ .._n_m.‘_
(e (PLd) 2 e < i%f&ﬂmﬂ =
I8 g Lh (o) ¢ . 29
10,26 gkt % =a 1" =9 Tal 4 =0
( _.._u_ -rcu N eg
PG @00 -
w __”.._:ﬁ.u : Jwnoa o kd mwﬁcw LoD .
h VE...._.D}.-. ‘nrw =
rm.._mu A ._n 7| T 1
A¥IPX S Fpay s 2w 2
- JKFﬁHk.FﬂIMAM_.»
[ ol B
Ar\ i._.u w ._,u ql.w Jo |n.__x ] b ?ﬁ.n____"..,,.”‘ , nw.
T leP el 24 T TG > 1% 0
3
h.-u|. =]
P <0
e D
1 ih
= Sy 37
2 (R
Tm LY *
S b)) Wpun  vaug :
#1l ﬁ. 1UDR W00
r,_r c(q) RBeLy uowe

__.____._:..___.N | rx.-n. vl X W i3

Wc}ﬂ.* Wﬂ :mutﬁ. o (od (o 9™ L iU ﬁ_._.ﬂaﬁﬂwﬂ e @ uh.m_..co

forvaio W _w,__ua_u?m ur L, Gm RBaua LWy [ Ywkagle :itm“m:

p Pl Vi ﬁ..mu_?:_,.u o jwow WE_EEf e uRGL ¢+ © ilLo
I%ﬁ 0} W-..h.n._n_ﬂ v L :urr.n..r C_.D.n_..

wo Ba  pewaci ctm 1@ ] S s
~{Loavoy, W ww_a:_m o &P

k-l

i

i

i

il

‘4




T

aobler:-
Al o ceqlacn eaonn prekion bmdmﬂ momen!  ond feaneng Moments oie

yeonoded on Be.m  and &Kr-m. Feod e dromele 9 m“aq Ihye
w8 ops 100N, € SOHIMA

g‘lﬂ
M= axel-m - 3000 N-M

_xrd-m T E000N-M

“qeuvolont Jmm% o ment

= M A I[\“HW]
2y [at V@re )
=W [31 ko]

= 4.956 wH-M

fw€nhng mameat:

Te: 1.! ERE T
N

= 591 KelirM

Eqen valant

Te YMe po dw‘%n well bhe dene bhased en Te

g = £-O2 KrRl-M © {:-f-'al.r'l{j“' :1@1 - mm
Te 2 I-’FJE- o

7 o L bt E-f'*!lﬂi}




$dd

-
-

r

i T—i

| problem?-

fnem diomeler wite and

ailec ~Neeal e in made wh
A clone coiled Hleeal  APTNG g

¢h Hoenp  MeoN giemeley ©) 150 A and 10 complele
o wgrok ol opang molenal én gRe [ e’ when o lood o) Ast &ed

en (sﬁ:ind nd - MNowmem et p\aean
= Qlaan  en@qel aleded

-y pellecken  produced
- Ak haen ol openg:

e



Qeven, P 1000 KW 1000% 10% coalt ; ~ > 300 TP™M

D: Ith mm , d:120mm, @ :80 W] o - §0000 lme’; L= 2000 mm
5

LN 2% % * 300
T+ Ny OY-A1) = Ray (U5 -0201)

3 210
1- 0P . ME} 91830 A p-M - 31830 -98 R Mm™

. 203434ST1d mm

v-lgp . @ 2183098 %10° | 30 - [a1.5 sl
] 29348457 " 13

Slaa enagy ° ofoaed -
Ct)»rd?
____ﬂﬂ_u
LﬁUﬁ
0% 1300 o v
o (apacy (V50 7 <X (10" - 1207) % 2000
Ly 1607 20 %1000

* ert-d ) xL
b - » % (D o Bk c

= 17928131, U MN-mm = 1326131 H-M ;‘[Hgg-ljjjgf_ﬂe‘l
Ciﬂﬁ! C‘Ddfd Ht“tf_‘ﬂ_‘l r.fj[_lruﬂq P
The ] - Ahoten o clone cotled helleeal —
P Y
ppng eobye, =3
R. Radren o ppeng s
we Axral locd, N _ golal no-ol cailb b,
d: UDNE‘ﬂ od ﬁpfﬂﬁa bt . —7
e = AERRAN {::_;;,f -
e Veoaih @ APENE td =253 _
SO h 4 " =
Totntanal memenl < T WR C’-—__f__ T
. #_ﬁ'__ s
Faom 00 peony 4ty e @ . s
AL T oy T- N6 dl |
TR | e, .

f

.y p= 16T 16WR
| e A T » A A,

Alan m”ﬂd o) (\Fﬂ‘[ﬁﬂﬂ __ x O e -_
- ﬂ.ﬁk il n=h ! .
' (_Td" he " AR e -
v ¥
= nwdn @ =
Ziea | ¥
14 A0 dedlection | woax dent ";l-.,qd’ —D) ¥
'@ - 40
u 3
1pd - 0w & 7 - BwWRN g (=
3 gar Ga' -
W , 6d"

Load W,
: BywW RN BYR™"

Hoewo o OPENQ -
St he ﬂ Dedleckicn d ==y
1

o f



