ONIT-Ti

kKAanN1'S NMETHOD

w

élaSPe,r kani , Q ﬁerman _
c-:r)ﬁ?nee.r : deuelopad anotiey
A1t buwdton Pmcacﬂure basecl on

Siope de,f(ech’m CGVJQ—HUT):S-
—p [his melhod s \ler(d u,se,ﬁu;'

-{sUT <he anahd&f’s 5b' mujl:‘i(_c,l—oruﬂ
frames- —
ey TP ﬁreafe‘st'oduanh:xﬁﬂ
o) ~this melbod 16, even o

mistake 15 comrr)?ﬂﬁd tn

| disHibubion 7 one o); the Cldde“c‘

oy wr)uar%es e{ﬁ’oaﬂ.ﬂ 4o lhe

: —>, Even ‘l'odcu{-, many
Praq}f,st’r)ca ena‘;’near; who are

No bl allam‘il?ar wilhs wmp.war/
metpde ) use kani's melhod for
the anclypsis s%,sla'qcs*aré:{
buildfv? éb‘LAMes,

—p This melbod 7s
e@f;laj’oeol 'rfor shuckures:
ol a}ﬁ'lﬁo‘ ends:

the  modihi cations

rs(:'v

<o handle si’mpbj supported

and Overknx)ﬁi’r)? ends ase-

Afscusseds
— Analysts G s%mrpéff"’c
WS ”)C"*".?’)ﬁ wse O
—the. scdfonr)al—nd is also

z ; hech on
eiplcuned, aab‘L’U’ o
ambd,sfg 5&, ﬁeparal frv.nna_(

4s baren uf

A 578 Gt/(/ooﬁr)uouf_:beamg
qr)CU_,ld?’ﬂ Sette ment %,ﬁ lpor[;c

Mga S
(b)Y Fraed end momenis
- - /\\
Sy \*// A8
7 IS N 7 s
/i d
M\ 2
lhﬂ‘ :L"E;—BA
= {C)Marr)m'!‘ due 5 ]
rotobion ﬂ'wfﬁﬂ

=)
Moment due 5 roftalonr ':Z‘

:‘_.—-'—TEU)[

end B.




—Pp Menmry bers -NB ‘Sh ocon 7o

t(dcut‘ ta) ?.S an 9ntermedtals

mne n’)})(‘l Cb Qa b(.a"')/f)w

cabhteh has ne relatlve

AisPlacementc ot the ends

(fﬁ. enc{( -/\CL!I,{B GNC\J""')C.

)

level).

Mag and MBA be (be -

Same
—p el
:{‘Fna\ eral  moments
LSy M et nt')c.u.d c.or\sffst’tfb.;
' (’73 Fined end momen ts
’ (0a=F8n~ o) C'ﬁ “'UU""— u‘”)

("‘) Mo mént— dAu

y
)
5

s G

_ JE et the moment de_ue,(oPeg{

CB e,ncl A C‘n{LJ L-bt‘cure.ﬁd)

iy Moment Aue, 10 rot'aho"f)

end B onlx,d C-ﬁt‘caure(fﬂ)

® A due to rotabion Gﬂa')(%
2 be .lM'ﬁB.'

S
5

a V. .~
® __p Hence , moment deucigped

D a6

>~; developed at end¢ A and B

-
w due g rotaton Bg or)(td

w

Gt ‘i.clecl,cial

:

— l\lc&umlhd,

~to ‘HZL On'

“3

]
= Mag'

\
are Mgy and

. $Y . ’
b The Mo ment< M'ﬁaafﬁ‘ MB/}

| qa oy
Q'M‘BB = JP’QSPE,C"I Z/bd

| \
Mgp = Mran t+ Meg + oMy, —C)

are

hca,ueO‘ yotoborn conk?bu o4

-——b.@n Cae.ne,ra.f’e;‘/ ®m‘dbe

Sleded . as
‘ftocy _ Fened polalicne
‘Woment end| + > conhtbuhi
moment 617 rearend

"'*‘ Ef?olrahon contit bubion

S s endl]

e \& mmhm -——h-hloco. coos?’de,r the momentc

ct,t'Jomlr A Tn Ibe j[mﬂiesho@,)

"o -b?aune-

TI‘JT/ 7777 77/L7
: -f\»—{tjp?‘cal 'fra'me. ‘
Acco-—d?nﬁ -o ecf’@

)
MAB = MF‘QE -+ 2M,45 + Mgp

. 777 R 4

Mac = Meac t ?—MM:.‘f'MCA



Mpp
Mn(.

M, npt DMnn‘ Mpbn,

@ Mpm. v omlpg ot Mg

- i - L | . ,
= Mpp = S Mppg, - 25 Mpp 1 3 Mpy

LI}

tohere 4 Map, *-Stem ob near encl

moments Tn all Yhe

mMembere 'mceﬂ’ncﬂ
atJaint A ,
S M = Swm o) it‘m:ol end

) momenks Tn all {hd

members al- joint* N

Moo -

Swunm Tn near enol

\ 1 -
totalion contet bedions
63 adl the memberc

'he,e_hn:J akjcrmt'*

S Mpp

| S D)_ cﬁareno{ rotabon
conhi bubions 3y all fre

Me:rjber_c meéh'q? at’jD’?ﬂL‘\f\',' a&\lctﬁpéa 4he rotakion

—p From -he JO‘T')‘S ecl/tdlfbh‘(,uy)
condftion, we

S Mpg =0

1 L.
Z Mppg +25 Mpg T £ Mg, =0

Know ,

- MnB = "J_CZ*Mme,'*“ M 'en)

— @

For each member meel—‘?nﬂ aﬁjm”("

N heT
2 M. pg = L — J On-= Kap Op

-

M‘-!)B = 4 Kpg Op

R e

= '/' 0,5-¥ns

;i 0l a 1

' 9 - L .
Stnce, Op 16 Ihe same

“Ihe ﬂ‘)ﬂrnbl:n: rrwrlfﬂfd

|
M Kap,
5 Mnn, 2.¥np,
' Knﬂ)ﬂ."/\'rs@ —®
an,a
. Kng
Subehtuling ¢4 O A2 @
1, TR [knb (om,., ,+5 5,)
M - - | — rFne
LA T
T [ e
o il TE& e)(.f.sre.ss‘f'm | Zrn

18 caUecl the &eot—ahao Afadto rcpr

aij"a?’flf n

for mem ber a8 ar Joine A

me e ec}/ 2 Kan

contribubion meltsod- q

20 any qiven problem,
~the -ﬁ‘?iﬁd end momené-:. ak-

a.((]’o‘i‘r)ls can be. beund ,

__——'HC—")C_QJ CLL"OJud )'01")5",
ﬁ_MFI\& can be b’ou.lﬂ(

J » (O Qaiu.llaf.ﬂ. '”f\& '

conh?bukions  From

eafn@’ e Wre the =664..

end - conhibulions which ase

rol-a o -

L4 Z K0 On

not KnownN:




~, = ASsuming Ahem Lo be
x Zero, calevlote -the nmear e;>d

% contibukion us?ngy eq” (&

b > |ikewoise , W% CQlcuiaJ'e

conbfbution or the nexk joint

-(;ou—(i’r)? —the .bar end c,or)‘lrrfbu}?m)
,b, availabkle, on oﬁaeﬂo.se

asswr)?r)a e to be Zero

T —Ihit

manber , we

contrifbulions ak ke -bar e”dg

are also avai [o.bte

— Us?oﬂ eq” © 0-50"”
we calcuiall —the nearend

3 c,onJ—r"buhD")A al-adl the ja—mt{

5.%wmﬂa@-meymwuc%ﬂ.
) —» ‘?&Pea,k’:'fhe_ Pn'aceduré

) until &chana& 90y the

) rotakion conbribubioms o) two
) Successtve ?l—era)mn,s 7s

P ‘ngalfﬁr?bfe."ﬁ,m, calcuio_fe( the

Appl?cahcr) & Kan Melbod o
—_— —_— )

conFinuous Beams w3TlF .rcr_ed enaz.
—_—

The abouve procedUWc
afpfﬂ'éd 15 -condinous bearms willy
Fired ends noﬁ’r)g —ak 5z
totakivn conktbuion akt the end

s zetp, Lince The erd| befoa

tixed, 1k Fotakion 15 ZEO.

pwb[m no @?’—Anoitfse ~the
i

conlinuous beam £hown
%fﬁ‘ira 3-3 by Kanis G

9.0“"‘ \6\0\“@ Z oKM Loke z/
/ : 2 1
A Z J/ B\,/lemvfc b éD
71 B 22 B2 2
/P——ﬁl i 2 ! ! 2 .
= -m " m
l At J _ =l
P 4m T &> 1 am
“E 1 confinpu b be_cu'r)
£o1r I"?ﬂ;o" Ef)d Moments %
MFP;(b = _.,%Lg) wzog?“f =y ~10Knm
Megn = *’%L = Q%—‘i > Hiokalm
Mpge --NE = —15Ks _B0K4XZ
R 12 69_.

= 58 33KA m,

2 ,
MF—CB 3 =3 +I5KL +'30>(q_")42.

,. 12 NPT 4o
2 0 6FRNm .

.+w1¥
2

Mepe

ifgﬂ,gnacxdw

QokAm

-
——

i=l'ff)cﬂ_ n’)DmenF—r u.s‘?r)%%”@



-y -A()uj)ll.‘\(. )Q[ ;)l‘(vq I [ 3 6‘)‘7

§ \
.‘j N\Cl‘l

g{fi‘)m()ka”c‘n -[n clor (RF) =~ \‘ ‘; (.’ff“) »
o M \ ,) ’ . ‘
----- . ; ' (M\m- "9 (2) . ‘\,
~ .9) "
Jotal Memberc [N < K N} Qh ern Y R XL?' oLl -1 13 .] c’
1 . e c{l ¥
tA 'L:T' rGT -0 214 ~ IM-D - .,-m-OlJ 4 s
] : ¢ B B q
& 2.588¢] |———t >y (;C LT [ rofode e L
nt -
i qel>r Yy, h ~00 206 -AU Jm /. C&l“u
Qe N b been cons-‘:d(-r eo N
e e . ‘ gi l.\U
j <
R ‘lt'?(it\ -‘:'( =286 _._-—-’ ”COCC 1 a CvCQC 6’[“
C o "‘)‘3361\ CPmP(CL'Cd' Lu
cp RN Prerabion No. Q% 6"
. &) __p. 2 ”f’ iﬁi‘:ﬁ_’_____o_, E] é_LU
Skp3-

“Rotalfon  Conlsi bedfony ase
cal cwdated 90 the tabuloy fo&xr)

by \
DX \QO\?\"H& "J,“G‘N\
\ - A
- A 1 D “7‘. E
- olZ Crn a9
a G & 5B.33 Flep D : ol B
py 8 vs Sl g 20 «0 'e)
) § Il: V:I
1034 1384 -18.93+  -~l4-ol
14 35 1918 —20:26 -5
. l“'ea l1'62 —20:3q _{;.Jb
= Fave bk
1470 19:65 —20:H0  —15:2¢
5 r‘vﬁﬂz'\'\'re = p -56.33 s =L§.33
2 ppabe iF’F 3!(,7 - n e 5163 ]
-—:"—-——‘—"'————)

Ro taliom -6acf~or X

@ Men

$M +5 Rotak
8" o o o
MIB‘A —. ~021A N[“HB'BSWTJ
- lo*'34

o COn‘Fnbuhuv-S] ‘Mto - 5 lt,l

The a" eyele Aga f*m&:

~from Joint; 8 ¢ The -:farcnd

contrfibetion 5b mem ber

Bc s -—(60:‘8 |
\

nd COnm bubon'= —I1873 TE
ﬁfa.rc - ‘:\

T % [~ L4833 ~ 18-’133
Mpp = — ORI L

| _0-286 x [ -48:33-18:33
Mae . —0-286 x [ -48:33-18:33]
Mgc = 111B) "
Meg =, —0-386x 563 H1T8]

{MCB "QUIQ—E’] Sy

Mep o2k n[ 5167+ z;g

—-—' ,Q‘frv)‘i’fad‘v dtulvufl% Cﬁc(e,g
one  comfed ouke . |

——p The d‘bﬁﬂrw?e befwgw _
ro{\‘o.ﬁ.af) c_onl'ﬁ’buh"af) 0'6— Cf‘j'_d‘?- 4

and eycle 3 are, neg ﬁb[e'

—¥ (Hence, lhe C{rsﬁfbuﬁ’m ‘

Sbasia




\ procedure 45 slﬁppeol.
m ftnal moment-

+9 (Near end  rotahon Cor)_l%

= Fined endmomen-

Iﬁ\b + Far end contribubion.
3 T
:i Jofnks A 2 . D
} FEM —(o ra -56:33 | FH67 -20 20
i
) o |BA T, | 2x 1965 FAXR0 40 2x(-15:16) 2 x 0
\b iear egd Col UL wRom ":lf!_“r'/' =393 |=40g | =8032]| =©
\b Far end con[n bution (Lo o aoup .| 19,65 o -15 20
N F? ad. N\ornents 4-70 39 4 =294 Bo B2 | —HB0'52 | 4 TH
i
e , I
‘ > peoblem 0o @Dr Ar)odlurse he '?o('ahm) -ﬁador (RF) = ( )
J\~3 continuous beam shown 9 .
) ‘tfaurzz be Sl me”’)od : Joinks P‘lembers K S.K R~
~tny { R A 4€(I-5T) - o2ll
6
J\S i [;‘:)K'*JI’Q 2 ° D€L [5.33€l)|
4 ' ye
| A a l YY" j, D'\ 1BC 5 o286
‘L@ A 1T T BT o Z ‘ _
i e / '
=, ! . ! c 1/. - ~ f .
confinuows beam. cp L*E(:” 2:33€L —0- 20y
. ) ; v eyt % _
Lsﬁ? Fined €nd f”)om&ﬂﬁ? = &1 ‘
e iz M o ~60 K4 )o'z_’hr%,wm,m ] ' ‘ i HE)
Lo 5 lrre 2 ; . =
A28 51.33(q) 10 a3 ]S isled _i5 (o]0 2o
60X4%% 2 gz 33KAl Sl B S 4
T 2 e @ e T dzeasla)l 4 o e =
M : - —10°96 Py 506
| ’w/\fy s Me= -9q.99. -13:09 §03 6.0l
...:H% ‘ ' . - G-oh
3 2. __ —-Q'CIZ -3 26 8008
- FEVCL NV - T20%3 (Tr\.ﬂ
;ﬂ._b - FcB o 5 2 ‘ q-qg' |-13-2a Te oa) ( 6-'0{}
F‘A, i ' .
2 = o8 [5okA)
—W - — __.
ol ~ MF‘CD )
, »
o oelom kpe = 3088 ;lBo K'\‘")
i3 l' S g o E—




Pr» A SR | STRIY l w1110 Sy NI R /”5‘,;4 I wih ey
* U “'"'Z}"l -7‘44/' ll,.r”"
L e vnonihodton [ () Frof | =(bi07
Vi ' , - <
‘ ‘ ““’“'r'l ‘. L “!'{q” “H‘ ,’I’ ‘1"4;‘"-‘(” (_','f"
/\”'”‘ o Hon

) -
(“? ( l"H”hlu'IH".‘ l‘”'f“lh‘.

Jalyl 7 ‘{2/ .':{QI'Y;()' ( .‘,_‘ (hy W 1
1At ’\.u \J;‘. ).J { .Ht‘fl."

LTl

Melbod - 1
S fJ’} the  encf r‘b Ihe  conlinuou
beam T8 :‘H"rvy;hd .f'.:,ll){u)r(:rrl (or)
hadt over f'\nxr‘)(al the (asl- -Cuﬁwr(’

alto rotatee.

| & _(: ‘“ B - B
Ul (78
' A) ‘\)ﬁ:;-_{m\_ el , ‘ﬂ

f

7

bes 4 ()’

[#]

u~’f’afr ‘

‘_',.Jﬁ 6 it1l
“/tlf)

[/

v

wro
-0

- le05

F605

-

R

L n e

(18 e e e b

4 s an g it

———— l.

(0)

[rrma.

Potalion -ba clore .

Dy

g

(b

> (lence, Totalion tonhibubiv Melhgef -

(} g Joir)(, also < bhoul ol be

—-b(,\u nd .

_____p:}(d”m'::.c Z\l C-Wc"")ancaf‘mﬁ
por FRYE rr)md be {taken as rero,

Stoce ~he  moment N {his PO"HO')

Aoes not dcpcand u,%m ~'he

(0(\0(1'0(7 in dhe olker porfion.

—— [hen, fotation —bac!or +for

e

interior member al-sueh

Enow ~thak volakion ab Ihs

e ——

e

N\ -
I!*, &:;}{*it\_// B

and ‘at ~fhe ond. guﬂoort’* 0
-fﬁ.e ovclhcuo(df’o? bécur) I3 eq,u;g

o e end  moment W Ihs

cantile ver.

———"P..Rerlcrr?r)ca o a«bovq f—"?ure)

Toner encl: A die o rborbc;)@

joi ‘M’ applied Ts

. ML
SEZ

——The fnal moment at- IKe
S‘?rr)[)hd Su.[)[)orkeo( end s zero



L]
w

' N‘vm,t'r,( r'r("(l_!‘ltm{ -/(;r (ery?l
261 )

L.
cliffjpese o) myernbey

tobatior s

—p hus

-

"6 PJ(',T

'
X L

ehif)n

he,

ess O member N

ﬁ
867y
e

s mudfﬁof" d o :

(8 Arary ﬁC V-I' v (4 :{yg,,)

; DO

moment fac
end #H o ond B8 due o 4he

" tokakion % end A’
rthe 4erel glep, r‘f“-CJ
calerdokec

D

) ,
enrd moments ore

| a

o1 t4 I
'a.ﬁ'@wdg alto ab'b‘_

) fﬁ?ﬁ(d e,’\dc
achtrewe —1he WMJ
ak end B (Zero

' H (">o

' -ﬁzf)od reyo reent

’ 2 <c.end 24 -
9o case O 7 L ?,
= [
' canttlever end MOMEN
o

’ Ouarhanﬂ?r)c] begﬂ))} anct ")a
’ momenl= =hadl be a{:r;lfzd
)

al J'cn’r)l—- [
’ - “this
3 -———"P."Oer) , h.a% Ul i | |
, f)a-lancfi’oc(] monsen(— aoea to
9 ¢nner end A
) ——p hus, -{'f'aed end  moment-

y ) tomer end A 1s modified as

4

f/, ~ M of (rt 1 [',u.'f//,/ 3’//{/ f(,f,f’””’)‘
T F1, 71 7

}

$r10.0 2 0)
w WNEHY ~ 06 A (rbseidiriced] s

' P Ll oL 7 N

|

—— /] (V)Y O A Averct

[
a!’;} u tal 1077 % V-ﬂ//;ﬁbj /f/l,/l'{/,

' {7 {
f 44 # ’/” / ’/
0} rokebion conkri bas bicns 4 /377

reve (b d - ff 74 o rr,()_rffb.frr/lfuf,

: 7 e A re77 F
W;i’rﬂd dhe concept o} 1)

cltakleakion . _‘
' i 2 ’/J!f'lf,;a/

o J'g’lf)t'; (o be ronotdered 'ta”

calendati e e rokakion
contttbukion Te redu ced
S Ffmc‘c, CCJ C,UJQJ'{UO gMOr!'
fe reduced.
» no B -hrcdyse ~the
'1/,0"‘)".43](/ r)(}: ) o 7

onlinuous bearn  £howo 0

“ffaure btd wanl's melhid
Fleyural Hﬂrd“i 25 werrnelints

"‘f"; YO tL ),O'lul‘.‘

, My
o9 ¥ [20 [ g
F % l [N, g o

Z

' 2r%y | 55 ‘/

2

i -y 0, g

= 44 T G ~ s n

Cordirppus Betirr,.




P 1ACO End f”?orner,{n .-

Mepg = ’50‘4 rnsmlm ,
Mren s e _sfeskeln ]
—oxu" :
Mege = ~<0 ;Esoewﬁaj“'
12
2
M +20x 4
Fce AR 1 029'-6#&&(@]
2
Mpep: = = 50 x4 1[_‘—_‘]_25&,\,”)
8 ! 'y
Me thee] -7 o :
‘ Byea s (o |
Ro teLtfon g(OJ‘JO"CR > 2\ Zk/
. > i
BA 4ET ., HET
—t > - J Ej"‘l_EI -_-0.25'
B = ET =XED
4EL _ HET
BC L e , .-0‘25_
>G1
cB 4ct . #ZL #
— }f’ 0’ ]
Fouth EL+eq|—02806] "
€2 L - .
C J‘Nﬂ:"
el _‘-/1 (.?{E’L’ L
CD o ’% i —0: 21y
:O-:}»ﬁ/EZ
yep uyel| g¢ —0-S
D oe e
' = g7 =
>

p-As “The moment- (@D i zerg

~

-

Mod i cokion can be dore 9p
Lot Lpan:

momenlt-& D
= —26— O’;CD—Q SR> S
T
IM Fco :—BJ'FKAI'O} b1 il
— o l"\'
F !
- - [Mepe =0 kKNm. '
Proczordn) Th
B =TI G
& . ' |
VY { ¥ 3 .
%—ﬁ '}‘:f;?i-.!-é%é: e 2y w-b'-"3:}5/ 75
. : . 3 l . /
{Summh’v;\)'
-Q6-67 +2% =) ~|467
—3%S 40% -;5'-'10'8‘.3-
mraamn =
‘#ador f‘%
| 7‘“'*:9’1
= —0:25 X [~(-6 407 |
[ gy Oen17)
M'BQ z- —0 '2,'5-)( E"'{’G?'PQJ
<3
M'ec o* I—H?_( ,
A I
’N}ICB L —0-286 % E.,U.,gg +0° L,Ha:?
MCB,, 2 qrr-
\ ‘ . : .U‘LHK
Moy .:‘*0‘2'.“ R[1oeS T 4

[n’,\g;ﬁ-zz}

Lhesakion -2+

>

Rot—ahm wombuhm gcrmﬁawd

Mgy = —02< K[ . 6:}+9-‘1:ﬂ
[ Mg = — 0 325)) -
Mg o -0 25‘)\[—!64-%2 ﬁ:ﬂ

[M‘ec = —»D-Blfj

-

-




v v v

M‘CB = — 0286 X [~l0-£3~?—0v325j

Mee = 3190 e [ Y | N—1 .
ce ! /2,7§ 3< b “,')" Al al ‘}l:.:_’ S
™' _ 02y x [10:£3—0325] | L ‘ )—\ 8
M'CJ) = 3-‘38 } X
Tterakion - 3+ o-q13€  oomlIe 293 22
= = 0,325 —0325 3190 2.38
) _ _pa$ x[-lreF+t3-190] o
MB’I - —0'380 — 0380 320 2.739

-~ e v vV v vV v v

e o il

[ » ~0360]

!
Mpc =

. o+ (6Tt 3010]

e
]Mec =

-0-380'

""‘5 -~0.25 x [-W) +2-20]

mﬁc . —038 2

M‘Ce. = —oa&ex)}uo-&a—ofg
M‘Lg?— 5.).0]
M‘co = foaﬁx[ﬂo-&g-o-a_gj
[M'CD = Q/'B‘ﬂ N
“These g featiorxs OLC (o be ¢
wntf| v ﬂdj lhe Similax volues
hetweer 499 AOWA
= 0 bt b aken WE
req/w?rw!
f”“uaﬁar)- M+ |
——
_ —o.ocx [-lert3]
MBB - '
Wen = — 028 2- |

Meg » —0:286 X [-10:63 -0 28]

] M‘LB -

3.20 |

MCD

Y
[__.'*_"sr?_ s

2159

\

3

.~ 02 X (F1083-0:35]

156_-%—3 @’mﬂ

wow N

g')*%

Totoks | A B N =
FEM' | 25 [425 |26%67 2667 5[ O
Nearend| 5y o  |zx-0362 | x0-352 1x3:20(2%2:39]
conlmbu | _ = -
~ tion. *| F . ~q-?6lr E-0764 (=G4 (4-FQ
Farend
conhibu -0:362 o] 3-20 -0:3821 O —_—
- bion ' ‘
Ffoa) bsses [auese Loy ose 3268 [-32:7 | —
Moment |
Bmp wilk ovtgioal Joadtng s
- Final rmomentt.
- i
In .\
60\4‘\! gn\CNm

1E T4

conbinuous beam:

ptoblery @) % &) cue same bek heve
e plained inclotat(-

e —the ./

5T
|

6ok okN
y /WK"”'“ =
2 e C
A7 \/ OO {
ﬁ " Ot 3z
L
{

O

by’ Kkank's: melisod



Fioe d

T N

Encl Momenl:s i-

W Tteralfon -1%

R
2 2
Meng- o ~HABY ~BoRiND" | 1 | o RE (LPEMETHINT t-poxend
L? ¢ SN ¢ rotakion
coriliib
MFBA = Na b GOXHQXQ— ‘ O‘)‘d/u u}\’bﬂ/;
[ T £t §8:33kNm Mapy = — 021 % [38+33 +Y]
G 35 ol I LS =
M N[ke 2 . mgp = 75170 ‘
- = - =2 B . |
Foc = s ._9‘_’;3 = ~I5KNm N“Bc- ,0,2%,4[35.33443] ‘
A - '
a2
Mpeg - WL . 20837 _ 5KnIm, |
(2] 12
R i
: ' el = " ‘
Meep = "’%_l: . —30Xg 5 . 30kNm [ﬁ%c& FH2 F
4]
M’CD _ —0-2lh X L—-lg-!O"?G- ‘
_ WL +30M2(
Mfpe = =35 = 8§ = 30KNMm . o 556) 1
. g 1
Rota ko Faclors '~ Tterakion -2%
- ) r Ty i
M . —0:20y x [387334+F-42
TJofol-| Members K 4 QFelik‘ Bh J {
L Nl [wag = —779) 1
. 4ELLS 4 |
gn |’ 5 |EEtRE oo Mpc = —0:286 x [38:33 +Fu2
= EY |
—_{ +.33€1 o = —(20¥
¢ o u [ | & |
Bc “_iazel -0-286 N\‘aB . —0:28C A E-—lgrla-ogj
1
4T _ LEL |3362 [Mcy = 803) ‘
. = - 0:286 1
I E +e1 _
5 = (133E2 | Mep = ~O 21X [-15-13-08] -
2-53GT—— iR
4EL _ 4eBT) ! - 6- - ;
C cd 5 lfg — o244 |Mc,r>- GQO! ™
S =el | . fterabion —3% e
—
) \ N 7] | mig, = -0y x 28834803
L3 N Ll g \ I . A .
ﬁ;ﬁc———‘\’ 3633 |2 i b Py ‘?:&_'*_’?2
Pl ? s S | [mee= —9022]
m' . -0+256 1 [38:33 +% o@j
- 20 —40+96 T2 55 a6c -
—9qq 308 |
—4.92 ~ 1328

¥

=993




f

—
ACB =

&-0F|

’ . oty x (-15 -—12-25_7
Mep = —02H

r"f'-CD = 6'0’-}

7 l;era:hoﬁ ~4%

T

I -—
HBR’

Mgy =

iMes —

M'ae

1

M pc

\

g -

-
—_—

-992

_o-ouy x[38°33 1 5-07]

o250 x[35:32 + 801

= —I327
_o.286 * [15 -12-23]

-

]M'(,B s S'Oil

{
Mep

o2 x [0

X

- 604|

Lerabion -5 -

_ —~o-2&6 X

—

MCB

e

o-286 %

_o- 2L xﬁ’

=

13-24)

(28332 + 88
[3¢-33 + 8°08J

< [8-—15 — 1327

(5 — 13-27)

FJanttt A7) = < |-
= L.,ezls333| _is| 15 | 29 | 2C
- =LiP J .
' A
""_ﬂr ol e 2% 2-’- 2 X £.04 2 £-95 2x0
erd o CHPP) FECd NN SRS P
conbri _194¢ - 244y
“bukd
for g.0q (—-12-2%4 0 —£-08
end |—g9493] 0 |° 9
-4 {
conin ;
-bub |
‘ -323F .a(l-17-91 | 3605
~7 ~al ,35.50 33-F4-33 T4 7
Mgmerla

P/yab!em no- &= -ﬂnoL_Tse +he

n 70

continupus beaum <how

ctv? j’urg A

o).
/:;Oh SoKN
Y Y YN l
3% o 20
e = = < >
A ‘ p.—
éﬂr Faxed End Momenkx?
2 >
Mepg = L Lowxnm
12 12 |
- +WL? _ 430247 powrnlm
MFBA 12 2
" R | L -30%F _ _52.5Knm
Foe = T2 12
A i +30x3> _ 55.5kam

MFECB = 57~ Tix

—L D —20X2 D) AN\
1 y

modiyication 4o tare care o
Yolaion 6‘;’ suﬂbor -c.

—-0-& X
Mocl? fied Mpp= MFec
unbalanced
"’)orl)gl)bo.f"

= —22.5 O'S—sz.g‘—q@)

Mpeeb =

Meec

= — 135K Nm



; Rotokion ﬁac/h)r (RP)Y = - é%) 96 constant ouk:
R #OKN KN el
Jdont [Membeys < SIK RF v
Al Y Y
HET Y B ) A)I @ %'
BA — :GT => "X — 7/ s 7
S =, e etk e E1
. = o N)
B +ligeg |7 —0020 e L2 B X7 of.» B 40
B (1e) = 2e8ET |5 el ‘“V F 91&0' End Momenl< &
B¢ b RSET
3 = - = —--'A'L —L(Ux\_% e 5&[0"\’)
=5 [+6€] o230, | Mpag 3 Fogz 12 g, =
Megs = +w_ > 40&5 = 1KAm
o ' " (odx Ko (3£ ;(%CB 5‘—”0
0 soldl e |83 —wo-we o | MPBe 7 f Lg.-;)
z | 0
l A o {
_ —to JLS 5)%»?1 2ol OL’f
@ joint B = uo-185= 265 (35
b es —7-95" ot | ‘
Tterabion no -1+ b ©), 1Y
; - to_ g{f(»)—?(;' *
: = —-5'3 = —3-02KANm :
1 el
| M‘ce = —UL30 X BG‘S_"*DJ = todat 20%2 (3
— | Mece G”
_q95 2
= (s
] A= [ e To] -2 [
: nonlia (3-5%°
St Lol o o 5
- o '13) |
enA 2x(-$3) 2x o 5'5'Q'—' Zookia
KO o | O O S L i
cx)d. % o A —IO;(, E":?-‘}_g t (3~92 ‘ D
contibu ~ ' T-154 ' ;
A0 .
Fow = 3 19 e
end =53 O..4=0" "0 210 M - Ka foi —&oxr-rﬁ'ﬁ-fa'
contrby ' ‘ ik D~ S T
- tion. . = L’} ij
Fioal | -yc.3 |#2q.10| =294 4o [0 | o = —4t 88kAl
'Y‘erme.OlE 3 CI . T A Meep it 8 i
, 2
. - - W&b ~50 %16 x2-S
P&ﬂfo[e/n’) no-© }—vf\nab.‘/se Ihe Meoc 7. 0k 2™ ]
e g
continuo tLs Bﬁa/n’) <Lhown ?p
n z- Z&vlS
€7

c[ -icJur@ .

bef kan s melod.




— O A (e tytecd ¢/

mad?ﬁ-fca‘l-ior) do account 6«'; Mpc !
- gotation o pand D Tl
‘ My .
. Meng =0 W g RDIBO2X Foro =h1%)
15 05 [ C
' ME&”— 9 (’5) ——3 .,.]ﬁ-(,')l
. o&+skKNm 1 VB e J
r | o (7t .."[(,.I"Wn
(2813 wen £ =018 % [~57
MFEep —36 &8 ~° ( ) i [
™ . . (272K
- =60 ?5{(’\!") . LM t",) : ' }
MFDC—"O | Jzﬂmf\vgf j
7 o088 /[wn,s., (74
— "M &=
Rotation factt- Cm) ”(?_%B Bh
Tel nt e : g
? Members | K 5K (f'l ) M‘B . =024 ¥ Efﬂ'lfﬁ 4 126 ’J
BET
BA = - 01233
A ")(f_[' .
B v | 6L 21[43E] '
B <5 ~0:26%
= (43¢0
Y 20419
ch (1431 ~0/302 [__ﬂ z_’—-—-l
5396 ~A(2
. . | E3EL 2 | Mep = ~ or1qg # L J
c 2- €] —
cD 17 -0116 M‘Lpt (22l

Tteration no 37~

s 2260 —F02 = 15°UE
o223 AL15HE 4 20°11]

» ZilG—goqs = =576

@ jﬁrJ' [

@ Joint c
'
Men =
[
) b . m = -—-Z 3"
0 ,}-;3: 15 4% gﬂ'qoz 211 ;:, ~577t g'('o"’c 17 62 !9
é; ¢ % ‘1..\ ‘u Z,} M'BC = —0* 2467 Xiis L.+ lﬂo
P --q.52]
men - ‘gif
—260 — 413 I£69 (2:25 ‘
s !
—3-9¢ _quz  20Mq 1307 Mhy = —0B02 % [-57-76 ~ 152
3y —gsp 2003 1232 . T
(MCE = 20 3~J
2043 1%-3 2 =

]
’Pt—wﬁm no- 1
My, = —0* 283 % [w-qs»rj

1"‘\ B ;’B'BOI

\
Meop = -o-19@x£-€”"’6 ~9:£2]

cg -T;" §"5
[ )




- e —
D . L
—_G.g:ohm 00@{— MPBC = —NLl ._9_’_?_)1—6—- =—60KN
- > (2
M -
= —0:233 X | I& 08 4 20:21)
Ba . L RELE2D J MfFep = _D_\Ll_— - 2_0XC»9';; cok Mo
M = —6:33] 2~ T
es = T A
I . i M Fcp = “yerl s —4oX3 15 KN
Mge = —0267F X [IS4& + 20:31] g
Il = —9 _ 4w
[Moe = 5% ) Mepe = T ig = 4282 saskAlm -
\ p ' — S
Meg = —0'302% [FS#F6-9 57 Mppg = —2%20 = —4 QKN
r'\ = . l ) B accounl
Meg, = R0-32 f’ﬂoof‘,’_‘;"mhof) in Fem [o
! LY 5 .
Mep = ,_O.[quf_-tj;lf'-’}e-q'sgj -gfor trolation 56' &
' = alance Gomeg
Mep = 13.3 2 | Miepe = —4O0KNm (1o b T
Joints A 2 - = Mpep = —15—0-5 (15—40)
FEM | ©  [20:5 }-7-02] 3419 [-60-95| O = -2rsKNm, |
chor (RF = = ('K“J
r - 2\lzZk
,\el(;ac'; 250 |2xC&e 2 X(21-56Y 2x20133| 2 1233 2x0 %k:a}ﬂﬁﬂa‘ jﬁ {
' B 24) =192 | =yoi66 |= 2666 | = ©
comhib| = © =-16-68 ' | it t Toint| Membe K sk RF ‘
—“HUT) 27 A
| A T—= — Qe 5"
Far [. , & 3 '
end O o 20:33/|-9.56!| © o 4e(20) &
conhib . [l B8 Bc z_—g‘ za—-EI - 0-25
—uHon ‘ \ =) %—GE
Ffoal o 5+99 aﬁ-gj 3429 [-34-29]| o 4e (27) —o-25¢
momenls] cB 2
5. :%EE
P&oblem NOo- @ 'ADOJ—J?,!» lbé’ C sel 2.33€7 |
e —0r2ly
continuous beam shown “ 0 b?ﬁure co SDED
bcd Kant's methsod:
ol N 4oKN Jorn| W T e
"QOKN\"’ /? § ly L“\l09 \%m .1.‘(? > }
a gr’* g -23-33 2 fg 57.5 a L )
A W )i J e , i © i{) Q |
a 7 )@ P ;%’—(13;,{;3”@’6 k
i—)"n_){ e—r3] L2 c
7
R Esno v Em HK——mk 5 £:33 833 —1§°82  —lke0g
Skep -1+
;d,\' Ffﬂ.co( End Mamer)lrr" 1303 1303 2013 . -1%309
13 34 2026 —1516
334+ -
MFAB - - lf\lab —-Go)cy_nr o r ) =T 57) ]rr,-;—;ﬂ
= = 13, (3:39)  [Frowea) PS4
3> (Plreee) (B3] 2220 Lo
2 b 2 .
o WA 2L CoR 2N
Mepn - *-"’LL =z = 66K

2
3




o
S
N
D
S
N
@
N
N
»
>
>
>
:
.
‘
¢
v

Leralfion swe- 5%

’ -
N v 2222 <0
’\“EA - —om2 X 73532 707
It . maz2H
Mz = 532

-
o = Wist
0. _ —e-2S X|33 22+
gc = £
H = a1
i“ac = 5334
h.'« 5 —C"'g X{ -705.3—&-‘A242
AC o =
-
i v - ’5;‘%2 i
]
»  _ _oe2iyx[5F535-22]
Mo, = g
P
"'w = ——IL%.Cé‘

el

-
TezmTon ok =
— — L
e ¥ 22 7 2T T
L . e =z s
g Y s
e —
PN S & S
et — 272 %
L TTES g B
- -
1 2222 25
F'. - —TelZ V4 "5’-/'; — —
fge = —C L
P
i = 1225
» — =24
W Mo > _
221
—— i
e = —0-286 X777 =)
2 -
L , =
-
i FrE =
~ 4
L LT B2
. 23t X} 27~
— G~ L-

B —— NS S x
TRE e

sda.y

Final tiomes =2 ~

Trembicors no-27 I
,7"’"?1(, g = = < a =
"'Egp = —ps25 X [ —22-22 "'?'52 | I i L T
F,m 1232 Rexe| 90 | 69 ™= cadll et
r_____-———:——: ’ 4
] - | = (J' 3 i 1 : : 3
zet < § e | .:C;&f;:r;a, A= s
. Dy - = Jrs 8 At b b
r"'ﬂr _ —025 x| -2323 1z 6§ tonfiib |=¢ :;u’f:;;,-;fl;.x* —inge) — — —
ec : —ution | : i !
(repe = z02} Eor | {
/ . ] il el go -~ (& = = I
] 1 5 g 231225 —
) 20 | 99 |54 | 0 [rHF |25
tl,y = —0"2E6 s 5F-5+1503) | T 125 g {
- —Eesbion | L] .
_ 2o ‘ ' : '
{rd‘_“; 26 ‘ Ff,cu_. (Efgfi g ,; ,£5 ] L]
. G*0O I = ;"‘i' L3l 2255 - 2!4, ol e
535+ 12°02) | tMomer S L\ 40 —4T
1 = ,.o‘JJ'-V‘E 4 J }:Cf f : %
Mep = - | |
[Weo = —15-09 g!gﬁls f"* -imfoef o IBout

P terahion no- 37
/
i _0s25 X
MEH

! _ —0*25 K [:'33
Mgc_ - '

LI 27
Mg = &

oi086x [B1 e +13:37)

r’iﬂ)

. 535 4 13:3F
w,p = —0°2H4 x_E ‘ 7

[Mep =

—1516

r;_gg. 33 —;—0 :l"fj ‘

23— 20(4]

_..-ijﬁ_;(hé're i 1O 5""0‘7’"0
+&:+mﬂ£,lHchn%fﬂ

procadure 1s
came a4 —hak ol wnhv)u,ows
beam 4, e'lCePL’ “that there may

QJ S

W&J%e

be more [han 400 members:

mea&ﬁ’qca ab— the joﬁ’r)_(r 9 Ithe

aﬁ*r%efs'



—p Llhile ca,QudaH’ocJ l—oL—oufm E i ek e
-,LCLC”OI"S and Yolahon conhibubionk B 41 _yck qgﬂ%_l —o'1y2
L 3 ——
cdl the members W)ecl'fr)? at-(hs . el uc:;,l 4 2€D —0' g2
L
Yy = 4 GLET
jo‘inks choukel be considered. 2 Qe A o
. —= i
! Bc i
: ’ _\ 4 €CI) ‘
psoblem no- @ Analyse +he > 4£01
= 0 \ 2 2€71
o raum Shown In fHltgure —
h’i"d -br & 1 ' 'b? cB 2€f 267 $2€7 025
QOKM- N{m BOKN . ?C -
HpK ] > e
) gy, i ce PR 008
/D ‘ 2 EL
7 o T & a1y [Py © )2 {
- kani's Re.Preze,nlath >
3m (D) _
‘ (2D| 4™ ‘
2 .
Mm'ﬂ' . r_———] ‘
‘Tuk{) L0 L -0
c ﬂJ'l s . ?- o
777 —0-25
k 3 /1,( 40 G 2am ‘ =
i 5 FE€2 [ FE2 11-FG -39y 3004 O

ég(* Fiaed End Mopmenks —

238 | 8:3¢ 12.63 1€ -y O

= —Wab* _ 20 xox1> eul |l 12168 ~4uS| -4y O
MFPIB e = =~ blpk Nep 777777 7777777

F‘ioal Momenlb— ” ‘

MFBA = wan:b -— QD)GP—Q')C[

= 556N Diaration oD

L> e
Mpge = "",‘LQ-—/ —_"Lf%’”* ——-éLrK:\lno F%ealawm&g éEﬂq—:;F—g:ﬁ-od:eche,a@;.
| SENIE S S Deont-LDat L Foread

0 b=
Mecs > WE o HOKh . squnim o)
WL, 2 K Meppec—di-bl—t-2(o)F=8- |

12—
Ml = o) x [-5512+0) |

: — —6OKN
Mpep = —30%2 =7COKND 56
1 = &2 .
Mo _ =0 ireauy
. . = N\PCE =" FEcC \ .
nMmear = Mers , Meg = - 0L - R [ €T 12407
o = P22 ‘4

’ Qg(—o,h‘or) "ﬁth)r E- ‘ ] \
i MéBe - — 214 X [-<ce 2 +07

R'P: D,Cﬁ—l() > 199




& : L = mOLS X LAl 9y MFBP) =~y ly +2(0) + &4y =y
n. | = 29FKN
!\r\b M‘CD P " = 2497 '()g, J
3 3‘\ My e = —onk x[yAt-q] Br = 8% +2(&41) 10
Q\s = =394 w28 KNm "
%? Dtevalion wo @~ _q' \ MB= = O+ Q-X'YS'LH +0
| 5 : ‘
X Mlgp = —0 52 X [F5SI2 +(-3-91)] 2 (608 2RNM
‘ o - 2 X 1268 =41
\L -~ 838 Mpe = —6u -t ‘
j\@ Mipe = —oda2x [F5512-3'94] o —f2AqKkNm
N - &38 Mep > OLt 4—9.(.—445')-#!2'68/ g
TR Mlpe = —002th X [-55112-394] 'o(B 3 & kNOM
'[’W' e (D683, MCD :Lw-éOl’\'Nﬂ)
h Mlcg = —025 x L4 ""2'63;7 Meg = O 2(—41'/5') ~+0
I: — — ,5 ‘ ! - = '8KMY0 A '
7"&,; mlee ':_._cl:-zrx' [4+|§»63J =8 e \;
T N e : Meec =, 0+ 2XK0 4
T = - o IS RNm
\h.\:.* M‘c,p - O ; - kit g LH
! - 2487+ o
= Dteralon O er Metes= O "
i / = &Yl KkANmM.
. : o —Lpel
f’ Mgy = 0 o x[55 P 1] JERFN IR
i _ 8 L’,]
i - (2l IS
L;, Mlyp = —0-yax[55 2 yis]
M A 4
> e 4 S]]
: ' 52—
Ly mge = o214 x [
] - (268
[,] g mlcp, = —0:2¢% Cu 12 68-')..__
;:H 2 i .
; = shrls
s : PN e .
1.° -
F 1 nod Momen s | 1
ol poments = Feme a(Nal Wizt A g
A conhibubion + (Fosend confiibubion)




CABLEC AND suspe}vsiur\f |

BRi AL EC

L

— Cables prouicle an e&ﬁf’cicnl:
means ~or SLLJDI‘)orH"?? Joads
j"rom b/v‘n’dtaes and roof-
5(15 Eems .

__.‘ﬂ")e,_d are commool.d used o
Cable car Sﬂsﬁcm_c: ak’.sw.d S(opac
arpund —he o0 rld ) Ty for

Adenceks , radfo towers ele.

“Skrenglls steel cotre MY
Proui’c{’e
sf-ru)ca (5~ tohHo Obf aﬂ‘d

eommen Sk chura members,

f",:’e47 are e_.as?(y Fanrdfed
and POS?HUQQd ) even -b(ﬁ.

imﬁ S’PCU')S’
- The s(,lﬁmr@f 66-6:{'(’:!6*’)&7

g e cable: is due toils
+m‘1 cedon _Clrn]oe {-aKen ba i
ihe loods

Hre locoest cost-for

Wrna,mr:.e,r ‘when recqrrves

“4he (oads by DDL‘(]

densfon 0V Comp et ror

anlbecna

él—rucwr‘e ‘c,orrebPOﬂdC-
wiis ~+he eﬁpw?uﬂa# e
ﬁor Jhe [oadl?ﬂca Presar)(:-,
no s?ﬁm‘r«tﬁ cant tndestrable
beoolfoca g8 Praﬁe.nL—. ?n dhe
Shuchure andh Tt
use o makestad4 obfained .

—Pp STnce QA cs’rte'&i
’deﬁorm?nca cq,ﬂ:le qu:szrecJ
~to ' lhe (Dolds tares 'Hr')e-“cf'\adpe
%ﬁm?wﬂazf curve, o
px;oﬁf(e ons emed #f‘?)zu\ﬁhﬂ
= cﬁwdor,g OnLU
I’\a}t,tra.LL'd, fucty '
tensile «%Orces- ' hig o
a——-VT,'ﬂ‘\t'erE?oﬁ
'JOVWD tdriddﬁ a ‘new shuchure

i Sh\‘udu,ra/!

called arch tohich is
cumloaous o Use cable

s bruc bure G"U;P(:' ~thabt the

j%rce_c clﬂwe,ﬂbp‘eo{ are i q




deplis  § gunicwtar snape 1o

E Sl-a,fe, Ez, con)fDr‘eS.S?’or) rathiy
Felation <o k< ('e,-nﬁth’ ak oOf,U

o U\JLB
) ‘1 “+hHan pure tension:
@ NS\ »

: ,'lBese 4o Shruetures

~the manifude and (ocabion

5b af)f)h’cd loads .

Gé are Co{lccHucbj rcie,rrc'dl
he & &
~[l\ 4o ax "‘750“7) 5} ‘ — The fa“’—‘ue«" he rise &-an
re U —ﬁw.cuim slsucl,urw arch (on, the Saﬂ %a gable;
“\I\Q A Ca,ble %coml'an(: dphe <malley 18 dhe tnternal
s o-fOrc-er deuelof)ed 9 he
le @ p W) Ccross sechon duﬁoorh-’)? :
c | \ shuckure , and uJfce wersa.
- O . o
iks own deod w@!ﬁBL e redckive’ forees

L‘ 7 onlv
e r’ def-onv)s n {'O Qa Cat‘e,nanj

-
C"’N wohile o.cable C“"’uj?r\ﬁ

C\\\;’ “the lood -thal—Iix met—ﬁiml‘z

C:N c{.shsz,d—ed CLQOO? the ' @«
to\" hortzon tal projechivo o}

o

@ M. the cakle,

elg

“\th Aefo,—m en tO a /pambo{a,

@\‘Jﬁ —p Cables W'T/%W
Q"\;[_; wnmm}&d Pmr)t’ (oaaL(

oN —thece

——Pgho‘
verbical and bhorfzonted

03 n ¢he case wmponw

resisked By towndah“mé bz

| & Suspension b»?da
Some Olher elemen s such o«

clcue(uped al— the arch (1)
calble supports aleo depmd

Pc(rumebem .

reoebions  bhouee bolk

e wohtch muslts be

Lie rods (or) shukbs-

ded Cafo(e .

SusE
ed a,a,bla _c.c(f@(ffum

@
‘\.Jﬁ Ll A@M 9N {'0 o Sereées 3M6Pm01
can Span Lcuﬂe_ distances .

\-———P'me mo.cam(cud@ %lhc
o]

ol jEOrces cfeudoped n an
- 9 arth v & cable depe,odg

1.
) i o on dhe  Fe latve He'«’cilf;b [or)

Hid ™.
¢4 :u L"( Pne . seq nent=<:
el DI' Hw?g’ —p However,. S?m,ohd _C.wsPencﬂecf

cable s-ﬂﬂseem& are Farh c,uiaubd
Sentittye o U?brabrndw?r)af

effecte, which howe G0 Ihe past
cauced -The +w[ure sb_ma,md



Cable struchures s =
_.._psPc:c.iaJ precaukions musk
be taren Ho prevenls

09?%nd —tndiced ?nst-ab?(ib'j_ 'y

it (0 'Maj_‘{g;’_g a cable Ts,

aehevol(l-j concelued as o '

ConHnuous Seri’ees 6h daSC_re,l:e'

=\emenls jo‘u’ne_d‘ —{,@c‘yelhar. ‘Dltd‘

—17s

Pioned connechions, e @

Anad o qous  toia chatn.

~—p Since teackve force al-
cach end. has comloon.ex)t—_c. one
each 0. bz Aerticak and )

hevizontad . direchons
—Thue, a total  of four

1

LD KnpeoN cOmPonm‘\r& ‘are preseot—

bulb- ool(d three ?odepmgfeotf ‘

e,ci,uaﬁmzs Off glekics Ore

available or thelr determinadion.

_____'—YT’)C -:6*0(.1!’“’) CDnd-hm 'i’S
P'ro\uolec] b:d the -‘»ac,lr 'ff')ai"'
<the coble does nobcany ofy

{Dcno(?n% momenkt ley [he sum

G}Tau I'oLrahomaJ e%e.d;r
Pmducea[ by e,x,(rennj a_,r)d

Tnlerned .—fOrce.s al—c
locakon ©n -he cable

mMugl- be zerp- A
—b I a cable +the

. exl*ernq,l' .shelav al— a zechion
is ba(a,nced b‘j ar 7’79@0&’
Has:s(-?oa shear ~+hal— s
provioleo bcd he verH‘wJ

o.omponenbs - the $nlexnod

| axtal Horce (bensron) Tn the

coble , Ahus —he coble must
howe o ' verkical pfvojubm
90 order ko supporl- the loads:

—p [he ﬁraakasb- -the
Verkcal Praj‘e,cﬁ‘on ,Hhe
cwmaller w5l bg ~the Ca.ble

é—_er)SIOn 0
el " [ oweraﬂ exl-ernal

bmdmﬂ momenl- al— a
sechon 15 balanced by an
internal f—esfsln”ﬂca moment-
that—s proutded by fhe
couple —formaa betcoeen
+he Hor?zont—cq Lomponent-
o‘t the tensPon Tn Ihe cedble
ak the Came gechon and the

hortzonka] component o




SH«IJportv teackon .

k —p The tesuwlbant temsfon

NS a- any peint Ts obtafned

N
where, H,\/ are resPecH\zcb.d,

RN
horfzonbtad and

vertical componentx S
tenstle Jorce D Ihe™ cable:

ot thal- Pcﬁ -

%——-’PE—

T +tension

fenglls G e cable: |
6 uertical loads

75 eufdenlf 'i“")a.l" fh'ef

varies along PUEEE

J

)
J

5
R

of)ltd the value . G- H o eofll ke

‘.- [ -
conslant 'H’"’“ﬂp"o“‘l’ e

caoble and -the animum

Lensfon u:_‘l’l_l oceny al—1he

TTRY!

4

SP a

&

peAink where the verkeal

- marimun -

1 o

-
i

'f)/ye‘o[e.n’)  Determine -the
—_—

a@éjtedaol fhape , feactiong
. lhe Sufpnorh,l"mkerma_j

H

| ]

C forces oy Lensions ) ke

| .9 - Peactions K
g(&: ;fﬂ)o ’ #

QO U ~$e@m~sb’s aend [he
{ota ICV)(J;H)”_ Db" he cable
skucture cw%cﬂ‘x’n? (Lo0
corcenhated loods al- one “lhied
gpan Pm'-%(r'a as Lho won 7nt?’ﬁum-
The maxtmum Aeplhs wnder

1wt load 1< 'czfmen.
% Rp.

Rpy RT
‘;

1
|
1
1
i

e k-
3a 3ot
(o) The cable apd Ibg load sglm

5 _ |
|

o2 0]

NENOEEAN \

8 v
ahl

3

v
2

I
l
u 1
[

sS B

Nwb) SED 082

(&) mmp v a LB
Verbicad reackonss Constder e

moment- e:_cvuﬁ?bﬁu{n 5}), the whole

Xtruckure abouk— A o P,



@5_,%: _od x3a - W xéa X Koy XS
) Roy = (’%) ANK

[

1.0+

V:D S Mp = —Rpy Rqa + 2 % Gc«.+ Wx8q-o

1'2‘) RAV -

AL

Hoﬁxon(,—oJ eackons Congfder

~“the momenl ec}"’ a%, the feﬁ("
ab e lshruc,kmz‘ a.bout—
—“+he section ‘fmmed?al—ehd o the

poréton

Fight q- he (ocakion 5 he

L
At m cle[)llrs‘ jrew poTnl C

Oh, Known deplk:

S5 M ()W #BatRa 2070
A Yeer RAHZ(%)N<—

consicley hé “traslahonal

@Puﬂ?bn'u,m o hbe o hol
— + Z_Fx'l"RAH'* Rpn=0

Ron = Ran = L%,) W—>
deplb™

»

Wy
7eome,tnj 0} the coble je-)
al— pu’fOL D, hp constder the

mo ment” epl,uﬂ”ubﬁwr) 5 the

rT?F-,L" Portion % the skuckure
aboul- the seckion ‘frr>noeoijifdLlf

to'the left g point= P

‘:.D ﬁ-M‘D :.'.C-%)N xéq {%)w ¥ hy 2o

e Shruduie,

O

-
-

i-ey hy
Pr e Bnation- %, K<

O = tan 23,_,_-—-—-J

3a
pa’ ¢l5‘70 \ :

40 Ihe cable fiRe Tforce‘g

Porces

"N 'H-)e. roda\udlua,l 5e_cam€/n‘o

| qre, de[—c:,rm?nad b‘d ug?r)cy

Jhe me_lhoo\ %de’s

Toinka A The force 7 coble
he resmlfanl—

secﬁme,ot .hC rs

o uarhcau\ anol Boﬁ’zonL—aJ

COmIaOr)ef)(:—s
“Thus

1‘ 3 - 2- 2
Fac = J Rop R av

g ERO)

= 3.005W (Tensfon)

“+}

Joiok ¢ |
Copu‘"‘ bhum m lﬂoﬁw\/w

f‘aohm i.rm_zo —

— Hoﬁz,oqlral COMPOO@E- 66_
force In 'Hve- Seﬂﬂ’)el\l" AC

—force N IhE ‘Se‘ﬁ'rDQ’)l"CDZOq‘

f?)"" ¥ Fep (€068 =g -

(ov) Fep= C )W (sec9)=o.c204|




*5\\. P The member B 18 o ee’}ﬁof)
v n*&\‘, as. AMumed | Stnce  Ihe 5?7—0 s

fﬂb Posfhve )
Jl\ i The Dext= SkepriD el

Q"’ % - O Pmceed lo

‘D an adjacefi'

JO‘hL’ﬁ
J(ﬁhl’" O-.

<

m the rescdbant %

Ff\o and hoﬂzon&fd componens’
% s
o 3a‘[ﬁu§

n> Foe‘ﬁmu

ee ver e

3 : >
| = &1 > é.’ﬂi} P
Ly _ o.g33W (Tenston)
%“3 d -Hjoi‘-?b-

——p Ishould  be not=

‘Hr,(oﬂdfﬁ are ver hecod e

hotzontal component 8 he
Jorce o thE cable s alwats
equal 6 he horf=ontal
Feackion because o}'(rl’w%((l&on(

A
—
——a cﬁ‘fre‘cﬁor);

) > ﬁl&emaH’ueGﬂ, !hz Qng,bdgrg
\\CM be cartfed ow-on lhe

eq/ufi[}’ b,ﬁ’u_m in he hOFrzO_o[_pr

- .fo,—gg n u‘)&

—-i-i’

(or)

basis g load \‘:mm.s}er m echants,,
&, 4he gx&e/rrnﬂ Sheay 15 balance

bcd the Vertical component S}
Ihz ebOrce %0 hz cable.

‘———’TBQ Eﬁd'e/r’)a—‘ be,ndof)a
Mg ment bﬂ‘laf)ced b‘d (he

")DTI'LDOt_a-I wqoonenb %Mé
cable and dhe

s

hortzontal component- 6}
SU.PPME. reackion

- Thts melbod uses =hear
~orce and bendfrg rmomen(=
dfaﬂ&a;ng .ﬁos_ur' eumomd
a,PPlf locd stdslﬁp and melhad
o cechions 6 calewdade  (bE

vey [Hea o:.{)d horizon ta|
Componenls 8- cable -forces:
HOnzooéaJ
momenl- —Grcu)«sﬁex Ck tkeria ak

{DU’\OL” C:

T (rm Tes'sh’ﬁ CO“P(E"

reactfon &— Congtcler

5Nm (‘&m")noroen,(r

.dfoc(:[mﬂ))
ey Rpn= ()W o

Ran X Lm)*:—




Deplrs at- point- D, hy Use moment

trarns er criteria  atb Po‘Mb-D-

(,{5_)“; hy = qb\\o ({rom moment
= dracram)
-|‘€—‘l h =S _\a
o) )
Forces %n lhe cable \lkrbical

component sb.[hE cbcrte i the

cable secdme,oL— - Exlernal SF-

Segment— AC  Opc= tar(3) -

GAC = 53' 6‘)0

Fac (S1608e) =(Z) X

. + 3-005W (Tenston)

e, [re

Secament" & Bep. 2-59°

fZCD(Sl’O GCD) N JB-N

+ o524 W C’Ie,r)Sf’or)J

‘I'Q} FCD
.Seca—meo(r DB
169
905 % l:—OJ) BOL
- 28:07F"

Fpe (S0 Ops) :(% W
Fog =+ 2824 W (Tension)

-

1-€,
—— prshould be roled '”:ai’
“4he Yeadions and nternad

orces, dePend on be Beﬁca%L—

——pJo dletermine ‘SU-‘P

o)r_dmc}ure
= Swm g [@fﬂuw?
Tobald ‘U’?“" v
cabl S Al M
% < cpnand DB

c--—v:

3a X (LecOpct>C ™7
sak(1a01p 4110088 TI713E)

-
-

[Dr032Q
Qet)erqj cake
—A more ‘amefd
which o ﬁu'PPOﬂS
difgerent levels <P
analiyzed fn much "¢

Same”’ bOG!d as [be
s e.d aboue:

-
—

-\

cable
I
Le

casLe
Afscu
cabl #-B o) Lpen - L=
hawtog U< support B ak
he:r?c,e» h' abkoue -the SupPOfl—A

as Shown n flﬂure-
Por(r

re_aCJ'laﬂ& 55' he aab(e
constder -the +otal moment
eq uifbrtwnm. abouk Pa%nb— Al
D) Stw= LWt W%t ]~ Rey

xh'{"ﬁgvxl—- =0

L L
- - és ndp At~
ﬁMﬁchl' P kl|'7(,+|#\l2 2. i

P o deberm?ne Keu constler

—the momenl- écyu-""f’bﬁ‘-u“f)a
& e r“z’cahb' Poré—l"or) abdut—

o pofal—(Lay, XY en Ihe




: Cable tobere cable SCL? <

Khocon (on speC?b?cd
' O 2 My =L MK ext th"(”"‘ ’”’vg
i + Ray KCL"X) =0

culbsti (—uH’r)ca Rev Y tetds
' 0 (ha) = (iMA et ier:C'(i)

— T Ma ,;u,k(ﬁ;)

i A
al- d‘.’-'b«ﬁerenk [evie (A"

)

)
cable wilh supports

)
'—-—-blﬂ\lhere he 495 the cable sag meaéurad ={rom

Jm’n?mcd two end — poinls % he cable.
can be eua.luai’-d.

————P@nce cable reackong are Knpeon, [hE wtnlknown cable .so.?t,’,g(
cable dorces can be dound by euilibrum as duch[oed PmUTDu.SlL/

Ibe (Ine

)
'—'"'2{$ h fs Wnown at a point, Repy



Pioblem oo @5 A light cable s

-—

QLLPPO'("'QC* al {wo ‘PD’ir)(.*S o0

apas(-

[evel + The cable comtes -three

which are ak he same
concentraled load« 6‘# maao?l)udes
20KN , 30KN &L 2212 al— PoTr)L—_g
2 B YESPecH‘ue‘J#- “The Po—'io(':c

'1,'2,3 are 5m ,l0m, I15m™ respech\leftj

(o
0<%

H = 225 KN.

() -ve
R Hrs (Y +ve \D_\

3 Rl 36xl0-20%2
. - et —
‘dz ‘095

5= 1750

Ly H-S \@4—'\:@_ (Y -ve

o the left S ort - The . 28%5
ﬁb eb “PP 837 o295
deflection al- first point Te jound G, = 0- 04
1o be 0% Debermine -the
A
: L e b f !O-Bno pC = \[52oe)
—“tbensforn 9n the cinw,eren eﬂmeﬂ \
s 5m__(r1509)
X% total ﬁencaﬂv) cable e
Va 6k' UB : IO’BS’O cp = \(614- (OGBSj:—
Vg T T Y O
4' . |&bg~m _
A B (11152 ~
S 4> o o N pE 2(51"‘(0‘3') =
s : ;
/
20 &m
Y B
" or"suf')—/_ ce -\ 5% (orged”
30
l( 20m — €

5;1{* “Tave moment aboud- B

Res (Y tve ¥ )-ve

_20XI5 —230X% 0 —24X5 =0

Lencyts c%,mvae = '\J 5% (08)
N 5% (0:39% + [ 0.2 f%ﬁ

= 20"

3

20Vn
\’Pr"”q-;—%- z}ﬁewds\/al
S\u=0 P
36 4V _waOPMQ—O
Beam moment
¢ 5

l

l

i




drj |
i \ Sec"manb HorHzonlal o mponent| Verlical componen(" Re sulltan(—Ten Ston
Wy ’ (KN) ( KN) CKN)
- 225 26 (p2574 567~ 22756
A (36-20) = (6 (o264 (b2 = 2256 F
T (36 -20 -20) Vo3 074 ¢-thy>
= —I4 = 9—25"#3
So5 (386-20-30-2W Vo) iy (- 28y

DB = 226(8

I )
Pscé?lem N0 @9 A Cable AD

~{wpo concenhaked (pacds (OKN

and 20KN ai——po-?nt-s &G,

SLLPPO(L"" éupport—ﬁ & D are
in the same level: DTP %Pﬁnk
c,%s 2m cadeudate dhe Su{;‘por(;—

FeacHont 34 dfpab, PD]D( 8. Also

)
~U\‘., codecdate —the Eension N lhE

‘nﬂ,’ﬁ cab(e 1o C}“,emol 567’0%5‘5

3m N
’ %4

o AN 2

%" n

i‘j

6

Span g- Fmehre s SU_PPOr(ﬁ"()?

which are 2m X 6m “tm") lﬁbﬁ'

_;oﬂ Take moment- aboul- D

Ritrs (W ave U)=ve.
FUp— I0x5 —20%X2 20

- 9o
vz 19
o7

[V =2 -86KN. |
2\v=0
(2:86 +Vg — IO —20 =0
Vg =30 — (266
) [V = F 15KN)

y = Bean> moment

H
(2SR5 —IDX3
' H

ot 33 i
H 2

{IH = (7 [5KN

(d ‘ L 2&6 0L
(

= - -

ICF—'IS’-'A.
"ifr [+Sm.

-

el



.(mr:d")enb 110z ontal comr;or)enL‘CKN) \!erfrcg_j COmpooen(' Rc.su._! tanl-Tensfon
o LK) ke
NG 17+ (5 1286 d—:; ls)’—r C12e 86)1
el =21-44
BC (15 ((2:66—10) (Qg19)24 (9-86)
—t e . In = 2 '86 = 1:1'39
o e (12486 ~10~20) (tﬂ«tsjl-f-(-l?’“f)g'
i = h—-'q'!q
st = Qips LPS—
bl o e
e _"’ 'l (3)* N Swpenston 20R, — 20x1b —lbX(2>—82XE&
Cable f{s S‘uﬂlmtr)deof e btween —24 %4 =0
~lwo ALL.PPUH,; at—a C(TS('OI)ce c}- \RH = §64
2o

X loaded as €hown 9
-*lt’a;furea Colewdale yeacktionmr ,
bermion n each Segment 6|

Jhe cable and ’.g‘C')CJ”)— Cib-— (he

20m

Rpa = q‘g'Q'KM

Becumn n‘)_omen(r

—

r
-—

Cd H
RHs (yrve ¥)-ve

43125812 - 2078 —16X

cable , T (evel d?%elrence‘ betwedn gty = %
A K 1s 4m ¥ a\?p wnder 32RKRN "§ B
H T e—
lood 15 (84w~ cal eedals Lh'e.‘d’ips 874
: H = (6N
70 olker points:. 5 ' _
€. H-S . @W"-@*‘fﬁ
¥
R 1 tpsvznlb»zosz-'Gm“if_’_‘L)
- | -V Lo 1952
9 h | &
[tdp :..[D_'Q-n)]
Yy = 4232 R& 20X}
D~ — = o
; . (6
(b \/ 65 b s
4 L 4 c»smq Lt Up =222y [y = 16:6m
k———k——— = e
: . 2 .
4 dake moment obout § R
L L& c 4




» lane momenls aboul A
> 2O0Vp —=20416 —lbX(D-32 X8~ 2ULY
y 4 (b% 4= O
\H\ = %9_1.)
) 20
i [V _=H0kN]
) -~ et ec'z o8 <4 % Y
20
> U“"‘)
G - O
)
Tare momenk oboulC
)
RHs (Vive Y)-ve
)
AV —|6 Xl =0
)
)
)
4o vy —20 ~l6-32724=0
.
)
)
)
oo
]
ya v4
Ag
)
|
‘ z ’ f-.lj;‘ :(Om
oc (0-8 =0 A&
\ —Y ~ 5™
oD = 166 Y rP
P —4_xip = 6M
ce 8-y e
Ly .
\. 1272 — X %16 =9™
PR (2 50
( £ 8

(om

a4

pe = [3H0*
e
cp :‘\’ 4‘+5—

7,.&7 T T
E B ' —
Alam ee = \ 47413*
F 4m
Leoqtls 8 cale = J#410
en
: (i 4 i+ A e
{245
= 242+96m .
.Secanm(' Horizof)lra{ Vﬂ’ﬁm:nk Resul bant—
tomponentt  eo Tensfon
CEN) (o ()
AC (6 4o (6*+4 0°=43 0%
cp 16 (40—20) | Viea0*
| =20 | =456
PG (% 40-20-16 | \[((Z4 o
= 4 = 67449
efF |- b |02 Vet aey®
’ - -—0¢ = 32.2¢
go-20-1b (g% o
FB. t6 it 16°4-(
- - =L 40




