ANALYSIS OF TRUSSES

A Truss is a two force members made up of bars that are
connected at the ends by joints. Every stress element is in
either tension or compression. Trusses can be classified
as plane truss and space truss.

Plane truss is one where the plane of the structure
remain in plane even after the application of loads

While space truss plane will not be in a same plane

Fig shows 2d truss structure and each node has two
degrees of freedom. The only difference between bar
element and truss element is that in bars both local and
global coordinate systems are same where in truss these
are different.



Fig shows 2d truss structure and each node
has two degrees of freedom. The only
difference between bar element and truss
element is that in bars both local and global
coordinate systems are same where in truss
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There are always assumptions associated with every finite
element analysis. If all the assumptions below are all valid for
a given situation, then truss element will yield an exact
solution. Some of the assumptions are:

*Truss element is only a prismatic member ie cross  sectional
area is uniform along its length

* It should be a isotropic material

* Constant load i.e load is independent of time

* Homogenous material

* A load on a truss can only be applied at the joints (nodes)

* Due to the load applied each bar of a truss is either induced with
tensile/compressive forces

* The joints in a truss are assumed to be frictionless pin joints

* Self weight of the bars are neglected



Derive the element Stiffness matrix for Truss

Consider one truss element as shown that has nodes 1 & 2




The coordinate system that passes along the element (X' axis) is
called local coordinate and X-Y system is called as global coordinate
system.

After the loads applied let the element takes new position say
locally node 1 has displaced by an amount q1’ and node2 has
moved by an amount equal to g2’.

As each node has 2 dof in global coordinate system .let node 1 has
displacements gl and g2 along x and y axis respectively similarly
g3 and g4 at node 2.

Resolving the components g1, g2, g3 and g4 along the bar we get
two equations as

q4'
q,

q.Cosb + - sin 6

,C0sSO + g, SIN 6



Also written using Direction Cosines

q:' =gy g+ g-m
a'=qzf+q,m
How to calculate direction cosines

Consider a element that has node 1 and node 2 inclined by an angle as shown .
let (x1, y1) be the coordinate of node 1 and (x2,y2) be the coordinates at node 2.

2 Xo Yo

When orientation of an element is know we
use this angle to calculate | and m as:

{=cos0
m = cos (90 - 0) = sinB
Yo — Y1

and by using nodal coordinates we can
calculate using the relation

XT-YH szz—x1 m=5fz‘}’1

) -

o le

We can calculate length of the element as |
lo =) (X=x4)% + (Y, = y4)°



Q' =qq g+ qgm
' =gzl +q,m

Writing the same equation into the matrix form

ol (¢ m 0 0]lq

@ o 0 ¢ m 9

e
ql _ I_/q Q4

Where L is called transformation matrix that is used for local —
global correspondence.




Strain energy for a bar element we have
U=%q'Kq
Strain energy for a truss element we can write
U=%q Kd
Where ql =L qand qlT =L" qT
Therefore U=1% qlTK ql

=% LTq"K Lq
=% q"(L'KL)q

=% q"K:q



Where KT or K is the stiffness matrix of truss element

K+=LTK L
{ m 0 O 0
L=
0 0 ¢ m
- m
- N LT=
K=pAE| 1 - 0
L1 1
T 0 0
] m 0 AE 1 -1 ‘f m O 0
K o ¢ |1 1 JR t m
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Taking the product of all these matrix we have stiffness matrix for truss element
which is given as

(2 tm £ -tm The stress ¢ 1n a truss element 1s given by
AE m m? -m -m? g==¢cE
KT: L : 1 1
£ Adm £ Im Butstramé=Bq andq=Tq
 -fm -m? {m m2 |
" ) where B= 111 1]
Therefore
~| 91

— E _
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Problems on Trusses

For the two bar truss shown in Figure, Determine the
nodal displacements and the stress in each element also
find support reaction. Take E= 200GPA

P = 50KN
£ 1000mm? 32
1200mm 500mm
I #
ﬁ:,} 750mm SHE. .




Solution: For given structure if node numbering is not given we
have to number them which depend on user. Each node has 2 dof
say ql g2 be the displacement at node 1, g3 & g4 be displacement
at node 2, g5 & g6 at node 3.

T':IE iil“ Al = 1200mm2
A2 = 1000mm?2

E=200GPa=E1=E2

Nodal coordinate data Table
02 0 NodeNo | x | y
1 0 0

I 2 750 500
0,0) 3 0 500

(750,500)



Element Connectivity table

Node NO | Length of the Direction cosines
Element (le)

- 901.387 0.832 0.554
2 2-3 750 -1 0

COPONREMI |1 - is1-x2) + (132

lel =V(0-750)2 + (0-500)2 = 901.387

2 750 >00 le2 = \/(X3—X2)2 T (y3-y2)?

3 0 >00 le2 = V(0-750)2 + (500-500)2 = 750
11 = (x2-x1)/lel 12 = (x3-x2)/le2
I1=(750-0)/901.387 =0.832 12=(0-750)/750=-1
ml =(y2-y1l)/lel m2 = (y3-y1)/le2

m1 = (500-0)/901.387 = 0.554 m2 = (500 - 500)/750 =0



Calculate stiftness matrix for both the elements

K,=108

£
ag | M
KT= -

-
-fm

L

1 2 3 4
(184 122 -184 -122
122 0816 -1.22 -0.816

184 122 184 122
-1.22 -D.E‘IE 1.22 0816

£ W M

im - -{m |

mZ -fm -m?

-‘m £ m
-m¢ {m m= }
3 4 :
266 0 -2.66
‘ 0 0 0
K,=10 266 0 266
| 0 0 0

o O O o



Element 1 has displacements g1, g2, g3, g4. Hence numbering scheme
for the first stiffness matrix (K1) as 1 2 3 4 similarly for K23 45 & 6 as

shown above.
Global stiffness matrix: the structure has 3 nodes at each node 3 dof

hence size of global stiffness matrix willbe 3 X2 =6

1e6X6
o 2 3 4 5
184 122 -184 -122 O

6

0

122 0816 -1.22 -0816 O 0
-1.84 122 45 122 -266 0 (3

0

0

0

N

—105
K=10"| 122 0816 122 0816 o
0 0 -266 0 266
0 0 0 0 0




K,=10°

K,=10°

1 2 3 4 5 6
184 122 184 -122 0 ¢ °

122 0816 -1.22 -081€ 0 ©
184 122 184 122 0 ©
122 0816 122 081€ 0 o
0 0 0 0 0 0
\“ 0 0 0 0 0 O
1 2 3 4 5 6
0 0 0 o o 0
0 0 0 o 0 0
o 266 0 266 0
0 o 0 0 0 0
o -266 0 266 0
0 o 0 0 0 0

S 0N
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ie6X6

T 2 3 4 5

184 122 -184 -122 0 0
122 0816 -122 0816 0 0
184 122 45 122 266 0 |3

0

0

0

N

—-105
K=10 -1.22 -0.816 1.22 0.816 0
0 0 -266 0 266

0 0 0 0 0

/

From the equation KQ = F we have the following matrix. Since node
1 is fixed q1=9g2=0 and also at node 3 g5 =96 =0 .At node 2 g3 & g4
are free hence has displacements. In the load vector applied force

is at node 2 ie F4 = 50KN rest other forces zero.



A .
\_/
D Q3 0

By elimination method the matrix reduces to 2 X 2 and
solving we get Q3= 0.28mm and Q4 = -1.03mm. With
these displacements we calculate stresses in each

element.



Stress in each Element - NP

i o
3
| Yg
- 'Ch
GlzL% -4 -m & m+ g2
Qs = -75.32 N/mm?2
e r
3 \1' iy
02 =-Te2 -lz - M2 {2 mlr q4 — 74_64 N/mmz
Qs



For the two-dimensional loaded plate shown in Fig, ,determine the displacements of

nodes 1 and 2 and the clement stresses using plane stress conditions. Body force may be
neglected in comparison withthe external forces

¥ 1000 b
¥

- X

Thickness ; = 0.5 .,
E = 3 10P psi, v = 0.25




DYHSS

o \/\ODULE %

2 ONE DiMENLI0N AL k@ggtg o RAR
24 % deIuNadion o 2hurifneh Moy Fo\g A-D %Q\M
2.2 ¥ Glbhe) & hnlvem oy
2.3 % PRIy R Cnlalaad @ uttinesh ol

24 X prooles  ow A- -D Red), &ELQNV\OJU&‘ '
241 * PRNeu oW &&e@@ed bed) ook U&“’\%
gk\w\u\f\o&x‘\om V\Qgt\l\ﬁé ‘

223 Todo be BbbIam. Fox 1-O Slennend

243 % Bl Prollann VAN ?&v\qﬁy a@pYvacin
e NQB(WA@\-
EI\R ELEMENT (1 D E\QW\M>

(AR T Lol <honmeny Moded of laah) 2o et

G one~Dawesttonal pololem. Fo ceonchive o \QGB‘I
&\}\Q'(\N\Q,u& oQ\BU\D& T QNeAL e w@e“é‘ﬁ Do rco\aNe A @3

Coled A-D Fronlem.
Denive fie - redbue) Mebogi ko 1D %&Q@

Lxufwnel, Hodrary. Lox iy Slesest Coun b AR fined. o
\mod. Por vtk A fe oy A ShltneM et e woke oy ! 5§

%= load | _
Aehedion w L= kuse
F - | .

- wul—o
fFot Rom S-)—QW\M DR Coun *f\eua SeLyne LA el

L)\ N Coon e éu&r&bhi Lo o Sevenk—

0l
> oder h et frea, \o W&mm
= Eocte a@ehu\ Qund Eexf‘sw,\g.{ m&qﬂM

Scanne d with CamScanner

/



O"‘O<é <, @*‘ZEG

- F= AEW F= A__ w —@®@
Conla0e ¢ Quiakdoyy O .;a@
kK= AC |
= MMMM

<
l(w\@\ol,_}_ ‘:%\s\_é&v\ WO @1 ok q, g,@w\QGN
{0 B e ooy &A@\adc V\b&Qla&\S
£ j Meockeon Lacted e MR xgh-
e Fi.: B%'ul __@ E‘_:r T—‘AE‘__U\L R@ .
T = —F

MN\@\Q&  Loged. 2 <&

£ E}:‘ l%/ui‘ -—@ E\‘:v—F\'\ '
Fiz \&{3\1@ v@

LIRS ARY e @aalows Yo aekbon.
Rz AS U iz -y
= L

fo v Fe KBGO -
e UEU\J _k@ug l”d_hk%ub Eu]

[EY =42 T = 25 Y

Scanne d with CamScanner



88
@‘60 9‘"’\\1‘% o Tre 2kutinedh \@&w Y. o K

1) & kuffweld Mo&\g\x\ Fa{- g\&N\/\W\-{Q\(\LC W“[
B _Chutnadt Matori o pondad Ml

SEE ooted

)
9,
'.: =2

W E&&&}*‘OV\,\ 10 —gb\\ﬁe er SVEY C&L

pedlend ot
€ al el Mt
o hanly Lhelfueld Mokt = s kot = 7

gy FEM couttiver @Wﬁ“i 1 {Tv |

1y S&WA alv MQ

BRI

5y RMMM Tocted ok NodL.
Q K\\é\n '17\4\‘)/% £ - - —--=

".'C-‘h‘.

Scanned with CamScanner



y {Fi CKETY = w
4
£ = \‘“\t\. . |F = Km

Wheve - [ S RE T1 =1 Ly ¢ babwek Melwey
" O\TK:\ l]{i,)ii‘ 1-D Bed Qomw}—

\: - tb‘é‘ Ce '\v\c&\\f \—(——
Box W —> daplatevank MWy

Grlobal S Nl neal el
/‘ RS pE Frooe Aawd Tre S Xepped Lhafk
— —t— 1 7F Lulye ded Lo potmk load =%
Tt ) Olatoed Lk luwath Moy oumlien
A\ Cq{ ST

ode) ot G '\0\3\0_34\/\-
] FE f Moded v P g-‘)oyw-“‘*")‘ CO‘\’{\V\CL\}\‘)}\( 3\1\)0)\?9

UL

= 2 2 2 nede ..’:—-,\-DNAD_)A‘,&: '
| .
1 1=2 —
. \ - -
Pt lamat (O * ) -3 ()
\ 1 !

] /
! } Kot 1397
T .
Foy elawet (D -
- — '\, by - hE }
T A W A I (R KR
%" ""'é’“m\ Vo)1 \ Wey RO bl L8 El
3 - i, [ Ly Ti*"
g |
L S Py £
\ { o i . |
G P b

Scanne d with CamScanner



N [ys-H8S
® Cosnban a Chopped ey Absaw aw Frg T

AN N2 . ",
. ‘\74'\&_%?:.200\&“ el g 209 e

{ | N P\D— 600 M= ,

00w |, obww

£=E, =200 npa
Dedovmine  Nodal oh\wkmcameu& &\aw\cw& RANTLIN
curd Moy dsvcer b O\Moﬁk‘ \ooded &k"\{DQﬂOl
DA oA Aaswdn Sty F\% |

i< ‘w\f‘ : ¥ ‘ ‘ &
Chepd 1 Pk Slaowvesd wede) ob Ty G PXebluwn

PIGEN I MedQ G e ek

o Ay Fex &\QWCD ,
NGLLAY 2 Jf A= 2 Geowet he>fooad”
ik % R U SDOW\W'\ \Z,LF%MW)

£, D_oozt\o N v Ez~l°°m‘l~t
SM 2! S&S&V\QA& \Ns&\m% Tox md,\ &\QIW\QU&\

\%wg&mw@ o———@’——@ P\ Ey L ‘]'

|

: gk\\lrv\a)\/\‘\’\m&\\l*ﬂtﬂ Qwé@ \( %fooxw&L l

| V- W ~u,
Ky = Wxo L X "

. , k{b‘e

Y- i«wwm . ] K“ZMSL~\]

| z#w

SL ’3]
i lo

»~)

Scanne d with CamScanner



A2 3" (labed St Mk X Ww

Ot Mooy L s
| | o'o 0O [l
K= Yoty =y [ l(,k) Z:.*vao 3 =3 D
o o 03 |0 -2 3|3
1 2 2, ,
K = 1o |10 7 ol"
-\b 11 3>
) —3 g_l3
el T Mot Aty ot vt lmelh Mad W

;E,K D Sleamank: WK, L0 3703,.

\)QCowM NUI o NQ&QJ\ SR . sund) € o ‘\\\)&.Q

ooty Tag Ao £ fex O-XACJK Q’(@b‘r&w\ Jdy OMEL.
gmfm pd Al it BSKS

dw £ r;}u\ Cmﬁhk‘wm\/\ €®ud"w»\ LWy CAQQ

F= K&
) l {octen aX WeADTchW

. ' )
wherg T = Fovce Bekvew . k}{- K Woded,
\<'_§ %Us}lr (\u i\‘\QM\ \"(XJ‘,J A\ c‘\”

Q‘N D\x\g} OGLONE wﬁ \*‘uuh\g é‘{

k\.“
No dad Auiglatenns ’.’l} e €oc I ve g cFent od
= A =R - X
1 ‘ g
Fo Fo \ — \0 L VA "S5 HAN
.~ Q o T‘ "5 r_(j":‘ :
fr | } Vs %

al




fre-vis
{‘ gy - “_ i b " - "
T 3 \ s v {.} x e\‘Q ¢\‘ kl‘l\ (S ‘% (’{‘\.‘{‘ "J lag W} "\é\u}\lt C c.’l\’\ d‘{\\\‘! QV‘A

L TR
L

x\.‘,.uk i.::.;w.;:‘ Frowt ke el bsuumé«tﬁ\\‘ th\dhh b\
I TR 420 e Reged eund.
WA Gy ltuinaliay Mo thedy h \\awmwf\—ﬁe
houday Condadion. &, S ERR walutng Tt Goeeed W"‘fh"g
YoM annd Cluswan  cudy, yerpe e o 3000 ‘bowoxu}‘\ﬂ

(awdakiow. &t 4,206 A=l A o g
?\7— 0 Y"l ~ 0 F%: 200K N = Q,_CDD‘)Q\OS N {K‘&V\

1- 3
10 m«--\-\tl,*u;-v:-vo —-0-+—

AP |- 183 ||

<\\ ~3 3 L %3
Thew .0 | T4 ~3} %LIS
J|m§\1 = 1° Kﬂ 3 1%
o = na)d, -\,

cleop 200 = ~(3x6)% +3xd )
Ry Chuling The Sgwadowro e ookt (e gelr

q, = 0125w A= 04 1bwe

e Tieduce b

e Aot e (0 A= e
é\ﬁg = 0719 |6vaw)

Chep! Caluodad e vy o) eoch & lommanks
P e el

- ZOG)Q\(; E "'.L] 0
| 300 0128
g - (3—2 = 2383 N |‘\N\W\L .

Scanne d with CamScanner




| ok dewetr @

= _L_Z_“_ E‘ | h‘] (Nz\

- Zwm? U iy o?m() -
~ hoo T o*lcn(,

x 2 = %ZBBZMIH

Shen - Reackioy Fosee ab Nw\“
R — K\\é\)l o K\),O\l' +'\<l3

((»X&os m) 124) +/W'€) '

R, — — p_x\€ =200 X6 = —200KN

- [Ry= —2zookn] -

[ K

Scanned with CamScanner



DeHss

f\SS\(ﬂNMeMT PROBLEMY
. Q_Q PR G\emd siepted ko WU\Q)& e e

he B 1,' aNRal f\ A Px 2 2y Sund k/oum&oahdw

T x~'-. SQ‘CKEQLLF(R\MU?—T«:Q

e 0 hesu ome L, Ky A \3 ew\ch, Fos 2\

e WA " Skepped beS) ey o;\m\&{ g Jdbueng.
ko, A

) FE K Moddd: .
Q) ralvely uﬁw‘éw Poch SHewe. e&am’r

(i) Glolaal /M@M e
Jax e 22 HAS,

RE) Comaedd e bady Adowsm Ty b«ekﬁ\w«r\ﬂ
T elanel Sxaluell Malu

i) &m&o& &\x\m\\mcemuk\r
1) v ak @o\d« e/\&wm&r

(W) Reackim FoedeA.
dadte \qu}\ ool E = 200 hipa

B b g~
E Hoy SO'MM

RG). H\Mﬁ T Nsoad s el &WQMAM QW&W/\ Ow\cl
Roa kot \Eevces Lo gwe@ad\ o3 ah /&l@m

9,oow

400 Mm“"1 100 W 200 hwpa
o Woa 105 Lo f——

L&“"iﬁ%&m‘v\% 0 W

> \\_\“_

Scanne d with CamScanner



Q@ & 5\49&& o Moty Aotloank et cechtowal
‘0,'3\4&0\ ?\\: 214 \w&" A‘z ~ 1 2.G smawt ) &57"—‘??@ O\
b ey e properky ot The Pedenod €27k
aud oy fiwed ok owe ©3nd, e STk w
| \5Q\<M \nad o\dtuw\ex W&w‘(ﬁe )\kab}?(\rxb{a\
Thee &MQ&O\ Dedw sH\Q \\ = MQMAMI 12 = Zo0Nw
Bled () Fek Modad X'@\}\\r\ttkﬁm ‘\\@JQLQ
() Skt Maluy td cach Slewad:
Q) Ol lbed 2 bhuell Mabyay,
() No kel dwpace wend-
(V) Elesnond Sl
QM} Reo o chow &%”@Cﬁ&.

10

Scanned with CamScanner



- PSS

Pe “ffg iy KiPvoach {oy hodly V“S \qu.melﬂ.\j (“Mjf

—— s e

JOE———

CorrnluXA Proguosi Aurd Tekatyy ad /%.th-'}\j AN CJ\QJ/\
Condanting Guainal boumdeny Condibow. Seecelied duglatouk
boardedy Couddin el ke dueoted vk, T Makied vl

Mom be Shasw ko apely & prdena candy  Makdd Ak

e Bk N| O,QQ\*Q&QL\ WO\ \\U\Q_L\M W

Canrechen TroX pemadl , ™
MQXW\}R\W\N Ob?m&d’\ e G\CC‘*RO@-LJ =t TR gml

Pardenly e Svackion dexieh, deqenda w T thalce of: G
W C e Chordin \snap Vol | o Nesprdude.

m\(;s\ﬁ\e}j :
Mooy e %{\A&NN\ Mol |\ by o\-élch\xq a_ \@—\%e A
C Yo each of dragueod Slanand sk K AW w\w&fwy
e Qlobod \oadveden F by addingy Cay o B -2
Yo Coy Ko Fpj Shd | = KA. Tovte dwplatennenk
B vIror K oud T e e Modehied Qdulinelh cund

Pemaldy A proach ..M.\,E S Cahq X0 wwpdweak  Rwoa

R T —

Scanned with CamScanner



a Ao, T B Rhoum M b araad oed p= 200N
S copp\ed, ah Aouht. \S&W\% e 9?6\/\03&7 aprwady {ov
M\»\q bwa\obk\j Conda v Ao T v@bubh\,\.\k&q ‘

&) DQ\QWV\Q e Noda) duaslogenment

() Pdowine T Skl iy each Medokdal
@ Dlovmiue T weadkon doeced.

) P
I T
{ \ '

Loown 00 Ww

A-\wca‘w- @‘rﬁd g

PY\ — 2 K00 w\\u\L' P\‘Q_ " ()OD‘W\W\
! = *Tom@;slm Biys _ 200%10 N
o pen mead @O

Fox Ehamand () K= A&,E —\X %oex‘mmog El i 5.(’7\\0[ J
k= 16 @" *"""}

56056 v 3
Fov 8\‘1‘\“”*\*@ K 2 M —\] }momm\o Y ~\}zﬂfﬂg{r~ ~}

N

b\ z'}{%@ ~t 4z

2
\(7/:\06% DEE o
403 e g 6()’4'5(: 0—1‘
k)\)}Q%\)oBL\ Madon Y Vo= b, ¥ =\bles( 0BG -3

-t 2. D ':))

() S O
e M G@uﬂh\omuw € @uiation, o -83 03]
¥ F=kg

‘ 5(, 456 © /b
F% b(:,oa;é +5
'\:3 D 43 473 “‘J

Scanne d with CamScanner

P



- ’ eSS
By exelyivng | Bowaday Condihin by, meul apémd\‘~
MOMod, NOW tode 4 ound Rodes eme Loved. ek feny.
A\oat Nuwden ¢ o added Yo Reokk annd T dongud
avante. Cz {b &Qﬁwl)&\b _
Tou B wodehed Caflveh Moot & 3

K é, &Q(_)OEG —0'S¢ ©
> -0-56 0kt —030
O,  —030 &60030

™e Bvaxt € heaank  @Tiekuowd - axe C&i\SQfV\ bti

ool | ®ese —osE O 4
200X\D — \O - oS¢ OBQ —0 30 C\I’),
i | @ ;. fo"é@ R460:30 |\ Y

‘Dux gréklh\}\q The, &\N\/\m&&&‘\’\gw é@m&ﬁﬁw

b
5\, — \5.1432 Y AD oy q, Dz%m7mm 0\, g\\vflm@
N ded dohpholemans e 0\1\(‘3\» sund A o 2oL

, | 151622 Ko
an\ T:“Io\k\gk’\‘ k 2328 T }ﬁ
= -l T TReo

N b 23287
'y _ 'wo)t\é AR \& = *—\\(3 24 Ny
g 13 o 0 Tl S

_-CQ, :—@-geml&‘g““@lm} ‘i‘ﬁé

2 A 3 \Q “g ‘
R . ) s N2 [=—~64T10
NS NodL B K< - —C% 2 —patx® ]K?\ A T

3 ’ ‘. < ~ 15,97 \QN

Scanne d with CamScanner



G {;&‘8 o \pad P = HORIEN & wpph\ao\ o M\ow\/\

Nl Tre SurpleComent pedd, oveld O’““\O;'
&u«QPo‘ﬁ\\v T\&.OL&\‘Q\/\ o Twe boc&% q\-a)@e E= 26X /m?

\'L\M'W\

- .A,.Z'S\OW"M

/ l, |
Aﬁ 1Sowwm |, \S0WW > Ve
g Adudi ! fE cosakim ben dowsn RO
k= NE y ‘X Al [F
4l . » > g
- -
k= }ﬁ_’ > ey |5
- l 3 |
0 \;
Q- lww P2 (oG ™
) i \03
0 he (= "‘] YOIY = 98 _
w B ‘
o8| | oo aﬂ _ ortd
Fs 57

o \o”
() (@) - 333 22y¥ (12) R)W&M?
*1L Ny T Lo e 2 SIEPATEE
33 E .
g }/(s ((:,c + 349 C\Ch 522

’5'2 77‘/\%7‘ ;2,

' - 7](; e ,__:..__-—’—"‘ S 4} ) ? {l 3.) E
Q. - 03330 E)
Rz = $30 T X227, v Ry = AT m?)n +3% m =-QpeN

Scanne d with CamScanner



: m.\ lawed @ 1@

Reach'ony Fox(eA :

R_\ ~ —-50)(103/\1

[EH-5D

(‘ ( ) z:m&"( | ,)% \] 200 Njwd
:G‘T) - E (—;! V) L\]: ‘53’33(“ ')(:i\] =

pedal MQ\&CQ'\V\M &y, =0 | Ny = 15w F Ne

= |-2 W

2 R, = —\Omo N

Scanne d with CamScanner

o0 +160 =10t

]

LAY} e
—

W™,



TAPER BpR @ozosum i £ |
FOC e regon ooy Ahotam, atw, Bg. The Bedr oy &ubﬁﬁ&“’\ h’ v
g Potud et P o wd qudpoted
T2 0 TR demdy ok benyen Ygooke wd | TRtk §
cow O ¥03pa b oy (0w, v TR g
~ C (1) Model T deupon bedv tnlo oo Sowedd
LRI G pedn Slemess Sl ekt
) (1) Glba) Lhabna pedwer !
() Noded Norpacanmanbs |
TR £ = 2000a S E\yoﬁm&(mo&w@w

(\I 1) DQ&@\W\L\«/\Q () Qﬁo&kw\ f(:mg@)g ’
$M\\Q Q) Mede) e kegenbesy wtnke T }&Q»AUAM

:
‘ el

E_CT)——] o ) FEK MaokA

E ® c= 5 ooxto Nt

3
e
a)T W’sc)Q 1 [ P\QOL = Wxk = Roxo = K00

o) Nede 2 Cfe Ahea = gumo)m R0 = Do wewd-
aXk No&g C[ }\J“Lﬁq - Wk = Uoyo= L\_QQ\MW\ :
T QlQ P\&C\ f@b"f Q\MCD __Db'gfbb - Y‘IOOW\W\ - ’?\|

cle ke box elomnb @) = Goo e = So0wmw oo
2- .
\‘O‘N“\\ M\‘W E.= By =z Doo v\ N{wn®
XQ)J»#J&\/\ ot (R ‘9\%’\@/\ L = | 50wy l?ﬂ - |50wWw
J:»MCD 2 &lommet @) .
Q\) 6}\W < xall el Mob iy ) &) | 1

00 % 206%10” \‘ } 330t T]L

S e L
o gobyzooﬁ\\v = b-66 Yig [ NV. E
L Mﬂ”& A= e L l = ‘&;

L {
: LN - %

Scanne d with CamScanner




(D) Olslad Sclinett pokelt

S - C
K“ Ki *%\’i —rg 4-33 —433 +\8 66 Qe
~9.3% 4-33 466 66(,

Yer5i g

| | RO
K _ g 433 q3% | Oqﬂo"’ﬁolb%’l@ol"‘tﬁr
2 \0 | qg3 1599 ~ bbb et

O —'66‘9 é"éé 2% 0 @216’7"“

; ’ r
Thedoseed ok wedes f = € = A fg = ’700)(!50}(.7&00)(13
W Wy, = )C\O X\&No T 8)(10 X 9- 8|X\0 X\?
\ R —
1o xR I6T

— 7 XVSRTR XABIY
o -4
— 203 431X 10 XD ﬁ%
D o2t qx‘r‘xj
PIWR > h)a 9 ~ ov o 7800K10 KT

=~ £.71394N R o)vm&%

P: en- (Y point ©
‘ , N |
Aod Wo)r Node 2 303y _ .0
The NO : ] 302
o fove_ck ol =5
o - @ 4 P
o g et T B Pt
@k POOQQ l/ F}: /}/ i \006%87,\]
o 1S i 100®
o D\ e
TVL ‘90( Q\WO "573(1-%3‘10#
o Bedu T
~X WA 3, 3 =
| .
F.; YF‘ —‘Y -0\’
Fa 100b- 83
LF3 2370

Scanne d with CamScanner



PRI

@

4 i i D1
LR R - - o-—-\-4h R("( 0¥

A3 15qq —bbb | |4 |7 | 100b88

5 o—bbe b ||| LZE™

1

}
The Bw\c&ﬁl(‘ Cmu\MNu) 5\’\3 O

39 i
¢ | 1594 -6 b6 o\n:\ :Yoe 2 } |
\Okux Lol BT 2

3 — |o0b-®%
10> % 1599 x4, — bbb = |00
= — 7 310
LS, + bAEeE s
Sl 45
& RPN, - (002‘4 \o%-m)a\o el
- - 10047150 X \0 -
B 2510

&+ LL6XS g~

( 4b’
2,g10 ;,%é?%yi/ﬂ

IRAR Y AL

0 G
W (- ‘“\ 220R0 ’

-S‘ =
£o) + 0'0"32x\05><lv§-whcm
[0 226 X182

a2 28 (1) oy st s
M;)— , w/?{:&m\gwfmxwxxé =

3 2
— 56X N v

Scanne d with CamScanner



| SalAtou .
Two Jowendional £lemend

Leoowwinq s Coweh | ‘ "
L. Goon Rooldae oot kuees ST Awadganal PP

9. Vwdetkend 2D Fivedk Sawent QﬁMﬂ-@w.
2.2\ Laovaple 20 Q\\L%C\I\*Q:QNW Wbiw,!.
o dowontional AneAeh
* ‘\ S c’e‘ kcu/t ‘OG)-&U'\M-'. _
iy sl hono Comiyenk '\‘ZEU&V\QM

- Roeduon tweh OQ\:.Q_M QA .
% ol ot Te A dkal W@@W |
- plane L |

+ gksu;):uw e oS\e Ty L_&W\QMMQWAA} V)
Copoiiov fo Dkt Yot &Mm&-

v 2ododeeke Kb e Phounse \oo . >m*

Y

4\

(dn Body)
G &:

.ZS'ZO

Scanne d with CamScanner



CR SN I TRieverd G Aoaaell
Q\\\!N‘" rx.\lc)uc\ Wl( Boaedh O ot e, WL‘\P(\Q‘)

{ Tﬂ?} by Lc)(.:l :‘"—Z\&*&‘“O

P~
/

7.

PM{&@M
V2 > 0\ 23~0
&4 Ty A \go\ﬂ\w\q &wg\p/\ wheaA, Thag P)\“H W'\M”‘
Sdge S S\:‘rcuvx @\Q‘Lo&ub\f\h |
- Yox \mecm Q&WC AofrolLe Mo 05\

i 'S E \ N 3,
7‘ {‘T‘gl\-—\_\lq, N 0 é (613
R

[hw Aasde. wncker Sheeh

7 —_—
N \ =N
0 O — \{*\1

€ —D\K £, =Y | - B\% S
* iR Z:)LB \\1*% o b&\ FFW.
Phone. sy !

ncudreney e dntdh \'\0\)& \oduoye Thecrval S ComPedtiddion
Yo ol Ttm AQWWOW one Aed ko e wcm @\ow\ﬁ

Scanne d with CamScanner



il ' RURY . hyHsS
S 8Vce wy lowgtn of e wnewby o loney. -
 Sheadtw dong Teoewetd (Z-uneckioy ) Ceun b€ eyemed, Yool

Zenvp: K€ = = -

G

<
Plane oot Movesy Prisediec Shoft Sitigedded
(Thaos body) | bo Yovhoon. ” =

Ty 201 0 = AlTEy) o ki
&t TOYAROW 2R~ Qwo& it ovm 84;\04}, lDV\CA &)}LMQJ)A gubﬁgcciii
to awdvead prbane (Fetanel), Re kewining ol of aceu.

\-—-Q "\) O {,’1‘

e B s =\ o é’“‘{élj
Joy |, =~ ( N 3 " Q 1
NE - .
YN 1+ o S \{M

: y S | |
WC mf\dm =0 %Qb\m @&o\A @%\(‘c\(&liw

. M“U\q me\d\d—im
,Wd Mb | -
, ‘E‘{Zw\ ok LogoT) o0 ek,

D Q@)\C} \Jodbcw@l@ Coun 00 e gk

h' oS\ adony OB MQ’MWOJ Adechen

T Wrowad Pt sosliod R corssiphe o
oy OVWR Pkcw\'e
+ = weduce fo > D prebheny




] L\M‘t «‘\A \a.wu,l\g m\m\ J\ @ W\‘%d”&

o ‘ﬂ‘“‘r\(’ 2lawme u,\‘ OG& K‘c\t,qu@d ‘o \—e,(h;c)&»&r Yo *MJ
Womally,

* Covwion e \awmenH 'WW%@,:.&QA aud Quackilaloral iw Aage
TYRCU 2D - hawany - Lw@ %\Qw@ 2 Qutadiak™C_

A fatih

3- No&ed jmmwmﬂw i lp —Nodedl MC&\L&G’/\C&Q M

y l
ek, wo,u%vl "ZQW - ' -

610 s eewant ( SWMDLPJV) euei (Aadlbugist)
Co- eV Sy G |

(oloed M local @“&LV\M \?

Scanne d with CamScanner




. 5:-}{55
Denovakion =R Qhobe fomekem Sox RS wai; 5
(3-Nodéd TNMW Shaimank) in Ohobed Co-5% vk

v b L Connpder adpronad 3eded Woowgabe
A (W Y) - Oewant- |
3 o , Feehd \ewolole. Q) = 0 T 4144 (5
: ' -. o Noda) Cmn\r\&’&%ow.‘ Q(\\,L,,) 3‘/&1
| . & .Qt.‘w.) . ' ) '. -- NU‘»“?«) :‘QL
;"\‘SW‘D Qraadodvg, co2 ok ® (ngg)lQB

Ve w4 d)-l - . 1
| Yo M A, = (b*z. | "
| | 3 ka‘ q’). Qg

adiinn foe pdupowenl o-elfitank WSS B ]
\ LMy — M
A i

| o-U1) ®zl‘h%ﬂ
= 2al .O”\‘Bﬁ + &,

A= __L—Lde‘( 13

L 72N
by ke en\ka ’
(/\_)MJ\Q P\ “ \_\‘\

\ M N3
goodibedenst Log co-elh

A At = 0\'),\3.

(J.W 40\ 4\ QL/\()\ Q—L

g y) = Ao

Scanned with CamScanner



é? (x‘Q) & J__ [&'\(w«z, “A3) 4 8 L(x;m-mg +%{x\v2—1z\'4.)]ﬁ'""
2 A4 {8 0tg) b, () + &5 (- TN

\ o [ (r9-35) 4+ 8, (0 -%2) + 4, (6790 ]
&WPXLL%M we gel: ) H J
AT T A O O
m \ﬂ o o L) A (s et (W-Ys)y Ty
T A SRR (o] 8,

?\‘ QA Yorcaole Aerpoded dukowd cs% maded) \rodued.

b y)= MO, AN, N, — (B
NN, pondt Ny e, Cadled é\/@?{rkw\ih
wo, CA® Mﬁ@@

-~

W
N (\{ 'Li — Y’(*’V\'\g "\{3(( \ + (H), 3"( = bﬁgﬁ(,)\ljl
U &D . \3\1\—'\(\\1 > - (% \\“ + (\(\ \{'3) "3]

e WWV*” \)-xf(w——\mt—k 1, Mﬂ
2 (b . ‘

Scanned with CamScanner




provdeon ot Shose ooy foy €T Showads
(2-Noded Tyuowopded Damk) tw NadeOta) Corsrdoyeld
osden o spmorsl B-ioded Knowasdn ahamont

Mw\mﬂe %\3(%1 V\S ZaptaG +_qu? ".
nodeX Condiktons. ,

At nede fL Q(‘ )= &?‘_' | b Ut 56
Nk Modes, y (00) =0y
i m&g Q (o, O\ “5?3 -

. su)oww&«w sovopk X\ \ M\
e
el o P&\mw Co—ofotenk , W WRE -
=, a=b-8 4=8-08

Gotorfukelrins Lo Cotlfetant o, ES)
&)(&V\) — 0o +A % T4

k] = Gy 1O )% + (O~ ) f@
QQM Vesteadabe ouker poted s Kowes BB model oo
D) =N NG, FNz b —(3)
Ny N, oud Ny e (alled Shoft oy
W@J\L\/\D] €R @ Cund f@@p

NS Ny :W‘ Ng = |-%Y

Scanned with CamScanner




Va&uﬂhMA é@:ﬁmuw #uMkawx ‘ | “""f,jfﬁp%

%ﬁ?" ﬁ%

.MAo%v%MHH.@““L%W“J
@L W 00) ()= (4,0) ()= (26)

M 1
RO W [(‘v‘*a -erm g

N’)/%(,D LP‘K'(“\'S\\\ *Y\\{g\) . (\\3 \\3\ + h\_m%)\f]

| Ny Yo A X
Mg(m%ﬂjﬂi{“ﬂ{} H)*&Q\{ \{\Y 2 >]
Cedorfdma,, Lk 2 =1 -

) | e
N\«\LL%?L’J
_ A=y
—d-or W
\ N> =

.._” LR 5" Sl e et . e e T S

Scanned with CamScanner




ow\mktovs & skamm- dorploceiend Ma&\xu ~e£—c81 M

U\QM»\\Y\A :
; l‘ N, 'i\"‘ N'JJ'),"’P Nz Az

=8N AN + (I-eYe
= & (%1) o+ s
=GNy AVt ke
| U = MY f“i\/l—\—"\‘:s\iz

\3 tQ\‘h'} "%V\YZ'S_"\{S

Dmxpkmcw
w = NG, Ny T Ny g
ean sy Gy

\_ Y = %ﬂ/\,b '&"V\QSS-\/%S
Vo= %?%QL%V\%Z@JFM

Chpovt —JuAphlorest xhaden 6_9_

Su & 2Ok “M m_ b |
€n‘\,’2 6”* \k b\& h i b U?\%P V)
W, \9 ound G\aowwk\& Yy \M&M
el ¥ Yoo hedan ok Yomdy
o ot 2 Whtung Unody o

Scanne d with CamScanner



Scanned with CamScanner



S “"‘»‘M ‘_ [ ’%\“\{ | % ‘1;,3 =Yg ‘X(ﬂ
| {\: DY LX) E \:” —123 e
) "8§ Bq
. lﬂ_%@ﬁL o Aﬂs q&t
70 0y % 1 \3\\‘*23 Y3 4’6
\ i :
~
../

\og (4,-s) '-‘\?13(433 -A5)
— . — ¥y (A ) 4+ W3 (A )

lj\ — T3 g™ s _sz &, &\,
\ Ny O Mz & M O :;
C = T/l o Y2 O Y 0 2 3
4y W5 i Yoy M| |9y

A Nzo ac
(=B &
D N O
Y\i% 0 Yz fi2 .
e R = fl\’:l o Mz, o Wy O <
J | May Ve iz Y31 by 2

ey iy detdaamet KR

Scanned with CamScanner



