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Ciii) r‘]l'rj-'mum no- of rivels fo cornect
plate ( rivels @)cis 2.

av) It angle sechon s mofn member:

lu\g Gn\glc to 3u55€.l

@_ Force v onn {'_Clecj lleg,
F(‘an‘éC‘[ = P . .A]
CA+ A,

(qPP':;?C; load P js shared !?j hwo
ko Fher area s )

ll’,&':’} in F}rgpgrh\gn

@ Force in oulstand leg .

F;:u}s}und == E ’ Az'
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Q.

J5A 100X FO X)0 5 USCd-O\S bension  mem be with Jon\qu-
leg connected to 10 mm thick gussct plate. The onneckion
i made with the hclp of LUj Ghjlt Des sign the conncchc
qn_d sketch the rivet dehoils. Use 20 mm dia- rvels . Toke
fs =150 1Pa. Fo = 1o0mPs.  Pi = 500 1iPq . Sechions
available for lug an\g‘e are.
@ 15A 60X 60x& (A3 = 896 wret ) 1 ¢
_ J5A -on €0 X1o (Q‘j =100 mm* } |
'@‘_]SA Fox Fox & B3 =1200 mm")

6D A!majs {on\g-tr Ip\g i5 connecled ko Susse} Plale because

H"j are most cifechive jn ‘?ron:,ftmnj Hhe tansion. Due
%_D Lpgr ;0\9 effect. ouks }'gh‘_, feﬁ& are less effechve in
honsfur!ng the tension. Sc shoctes 1_335 are }aeplf. a5 an
oulstand .

(i) Q)e«s'\gn of !ug cm\gle, means fuma the size of iuj qn\g’ﬁ
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@ C and 3
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fﬁnd lood canj:hj capacily  of angle . _
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| .
i
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A: - gros5 area
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And = A:“‘ AZ
= 735+700
= 1435 pmm?
S : Psale = Jsex 1435
= 21525 LN.
i
At A,

X A

FConne c‘i =

A8.95
e RISV NS 4 13
1435

= 1i0-25 kN
Foubsland = 215.25 _ y40.25
= {D8 KN

(i3 \De,af\cin'- '
Cf'lx Slze oﬁ iug an\g_r'f:i bHnd n;.nz,'ﬂg)

Q Sire of lug angl e -
1t 1s desr;cjhc& for o Fr;rce of (J‘;A Foa?rh:ud)

12X fFoulshand
- Gat

1-2% o5 x 107

Ant (?.'iuiwl =

{50

= £40 i
Selecl 60 x gox & (A3 - 896 mm )

/ﬂ‘maal ?mw‘duj - Aﬂ“ dreg GF H'l/e)l }-;oje
= 846~ 91-5% 8)
= 1249 et C<g4{) f'\m',')

J5A cox so i 5
A 50X 15 andbfe ' 4 ’“E angle
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Select 15A coxeox jo (A SO0 wert )

Anct pruﬁ‘ded =) 40, < (21-5 X10)

= &&S )y £3840)

i
LY

Hence J5A 60X 6o0XIO @n be 'Prow'decl as Luﬁ an\q'e‘

@ No. ot nrels af @@@
Rivel=value -

‘Rivels al all’ locabions  are GU,::JG('*CJ 1y éi-nfj;ﬁ

sheer-
P.-i o oty X (}L)d f_f;
Z,
: - _Tgx 215" X 100

363 kst

P =id bt . ¥

= 21-5% 1\ 200
=645 kN.

Rivel value. LPO"= Ps = 363 L. .

__“': ;\i_o‘of h'veh;‘i al @,

n}‘ L F('J!"ﬂt{“i
By
20 11025 ki - i
= - = Bo4 5 4 bvels
3613
No- of Hvels ot @ :
63 - Py = 1-4 x Fod}r_;lnn&
o 8 P it on RIS, (N0 N g M A S
362
No . of Hveis- at §
B o R : :
. %o i Bl 2-44 2 4. nvels
(9,
2 |
~ Y i (A
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Ciit) A‘rrangamm{’ of Hvels .
| H”—"Plh‘h = Q-5 Cb = 25X 20 = S0 mm ]

r"lfn-cnc:’ dr‘s)-unce=1-% c:‘ = |-8X 21-5 = 32:25

50 len\g“'\ ok lu& qn\g)e
$A SO + 2%35

Il

......

,‘{weﬁs@
O 5 S M
Pivks :
' l—-—'l 1 H

et LTSS A W

) 1t Channel seckion is used as 3 7O A L

[ 11 Rivels
o 0 O o -:%//ﬂ ke
A . Vel @
1 NS S e e - ey
P i P o
= ~—*—-e-59—m~4}-—e_—%—-qu-- ?-+ —— Bvez (3
ﬁ I'T"'_ﬁ——-— .]—-—-_,,_.__ - - i - ] \MFT_..
PN A 4} Y g
| 2. e e OJ rf N pivels @
G ¥ e
et | e e ©
: 1

-
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o

§)) TuJ_O lug On\g‘tb are used and ’rhcj should be kz,Pl

éjmme,l-n‘-cai w-rt- centreline of channel sechion,

“) : Fronncd = & 3¢ A
A'+ AL'} Ag,

where, A - nel areb of connecled leg.

As. As - gross areo of each oculshund leg.

{iy : Foulslond = P x (A, or A

(i") ' F desr ) =. 31X Foug’s]‘unct

o) No-of nvels of (3

n, = XX Foatshand
Ry
AL @ N T e
2 =
a3 n, = _ Feonned) .
Ry.

’I)esiqn ol‘) h’_ﬂSIOh member -
Pand &ol are given we hove o fix the size of menl

Procedure :

P
b c} e St
:. Gal

) o Find (A h{‘;)

Jocrea 52 Andl é’j 40-s0f to \gei (Aj)“?d_
Cho toke core of rivel holes ond k-fockor)

Jncrecsc  Anet by 20/ (oPPrax{mc}cEj) o Sc} CAy)-s
L] Al ‘J ‘-

Cho takke core of k- fockoi oniy [-¢. when
J
welding is done
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L] =

(W) 6&[2(_'}" a 5-u|+able SG‘CHGD 'f‘rorn a Sivm sel ond bind &

numbwu of nvels réeiuired

f Ay 3
(Aﬂ:l’ ')Frprfcfré 7 CAnet ) rcquiuJ : g

- design is safe. v:

Giy Check Slenderness rako. (D)

Gl R 65:1316 ongle He C tensjon member) in o welded sheel
{\3&5 *huS? in a shed is racLuired. }'o be designed for an oxial ~
__ "~ tension of 50 kN. I} g4 =150 MFa. Most suiloble sechon
15
a) 31SA 75X 50% ¢ j b J5A cox ¢0x5
Ce) 15A 50X Z0X 2([ @) -]SA 4S5 X30% 5

{Ane?)reqa = P
Sat
=\ Yo xi10°
iS50
= 333.33 mm

= _ | - i '
i : —] Y 6on

f
sy, 0L K
J" _3—__1_";“1»- -
i * i -
i ; For 15A 75X50X6€
F*SO\I :
2% AJ: CiS% 49 X'G) :7?2_05?\.'7}1'
for. J5A €oxgoxn sy A% = (60X 35%5) « HT5 mm*
f91 GAA. SOXFIOX § ke M ISORIEL N 3o ¥ st
foo 15A A4S uso%T ok Ag'= (45X 25x5> = 350 mm* :
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a 4

Take 1S5A 60%X40X5 Ay = 475 mm>)

Jncreose by 207 fo geb Ag

S Ay = FZK BS.8
= A0 | 2 (A paviled 4TS Bt
oK.
Tuesday

15" Ocdobe 2013

. camy o pell of 109 ."N' The membe is subjccfed bo possible
l reversal  of stresces due fo ochon of wind Th e i H f
- ?J'\S o

memba  bel .
behveen ofc connechions is 3.5 m.) Take f = 260 rifa

Available sections are .

: % 5 i 3
(‘U jﬁA TOXSoX & (Aj—336 mm :’éuu-:,:)_s.fjmm. M:]é Mo

ay ISA 'lOO.XIUO)ﬁ 100 OO = 1900 T )

Nole:
() Prncpal axes:

These are the  axes ab{;u_} which prodouch o
inerha is' zero N M-1. ' is minimum and moxicuns:

3
.\- / i ﬂojgr Pr‘! r\{_‘j‘}}!}, ox!'s
\\ /
\_ _/(;G
_>\f_'r '
o ™
My L :
). 3\ PMinor principal axis
v, o, ¥
! N
Juy — Pf'OdUC} D}E rnqu = D
Juu — meximum M-1. P SR i N
Ivv — minimgm M. Sov 15 . P
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€) Produ& of inewtia -
; A

—

\\jdA ; is cailed  First moment OF_ arec
J*-dA iS'miied Second moment of areea

Jx:_-f = 3. = 5 :‘j?'- dA

fx’.j.dﬁ i5 caiied ?roduﬁ o} inesriva

K we P Y Sﬁi-\j-dﬁ\-

G Mitnent: of inako & Q,Luujs o positive quanhly byl

E 2 ~ F iy
Pro_c?uc¥ or jnherha can—Be positive or negalive of reo,

. E -
cJePendmg on - the Msufon of +he area

w-r-i- XY axes

¥ r\; -?_ ;s - &
(v) Product of ineha oFron area wrt a s m e axis

and ij othes PUPmdshculus’_..gxf& 15 alwoys re0

E)(Qﬁ'\P’&'- Y
' X e i e %
FEC 0 e
dA I dA
l "
|
G |
|

Ixy = dAC—%) C-4) + dA Cx)Cy) =0

Iy = dgy =0
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I
s ey
S, ey
v R

L

~ae

4
-

o) With the Qrmndﬁc axis and pependicular axis
passing ‘H")rou\gh C-G. of sechon, Hen the oxes are

called prin cipal axes.

N
= b

N .
N e
N| b

L G

/<Sﬁ'
e’di_ \\ —I
U /// 1\\\

P -\-\!

For 6“"3‘5 Gﬂsle 5€C'}*;Or== iy and \ agre Pn‘ncfpa' oX €5 .

!Y

-

|X

e i e PO S SO AL

!
I
166
|
l

f
i Y

For C}Obtb,e Gh\qie SQCh'On' ¥ Gnd Y gre ‘Dn-hc!“ggi OX €5 °

CY-Yis axis of symmetry)

ey =0
Ixx 15 minimun 3xx 16  minimum-
Iyy '8 Maximuwm, vy 15 MOXimun,
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() (Anet )reqd.

P
Gat

3
100 X 10

i

0-6X360

= 64102 mm?

Increcse Anei_bj 407 fo get (A\-g)rcTJ,

“Cior rivel holes and k- Factor)

(Agdreqd =

Seied 3JsA

1-4 $t 641-02
T 85? mfn?'

TORBOX & (Ag =

(i) Desigrn of conneciion -

20 mm

936 om )-

- el i ~
4 L d =25 mm

o Assuwme

= %’_x (21-5) % 100

=.36-31 kN /,

P, = dxtx B
= 21-6 X 8X 300
Rivel volue, Rv= p5 - 36.31 kN
No- of rvels requfre_c' PR 2 o OO ><h:)5 o
Rv Seaiwies . 0 RS
(i {’A"‘“ )fra-zidwi : B
’4“91 == AI+ Ikwé:l -
A= (184 - 21-5)xE 75 74~ 21-5mm
= 336 mm*
A o
3 = L e AINE
S P _;C_}, Sersinpanse _‘“—L
v T
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k 3 A

3At+_A2
3 €39¢)
3L£39€) 4+ 364

= 0-76.

('Anz‘!)Pwn‘dui = 896 + 0-';76 Gég)

= CAE B pat C 7 64102 o)

Hzncef' JSA TEXHOX & ;6 60&’ o5 f“eclufred ansie secthior

(i) Chedk slenderness roho -

} 3s0

P
: LA ! b
Fifechve !m\g}‘h, i 1o T
_ odik £

L =0¢&35 1 ' \_ o i

= 2975

~ 1=0851L | =350
/‘z,rrn.n s mi‘ﬂl.m O? ruu gf rvv
WL 2975 7 ' _ 3

14 g / §‘ o
= 212-5 F 350 { l ‘
Hence safe. : : /

Note -

@ If cmgie sechon is conneded [r,j Mot e

ihon one Avel
of welds . effechve leng th

DF mem 1;}—@( i

W

| = o-851.

) Effective len\gH’l of o membes is e A{sluhc,e behweon

poinfts of zero moments.

- o \\3
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