TECHNICAL CIVIL

DESIGN OF TENSION MEMBER

Design a tie member of roof. truss subjected to
working loads of DL 80OkN and LL 120kN. Use
double angle section connected back to back on
either side of the gusset plate 8mm thick. Use
bolted connection. Take fy-250 MPa and

fu=4 10 MPa for both member and bolt material.

Solution : ,
Factored load 1.5 (DL + EL]

1.5 (80 + 120)

I

= 300 kN
T = factored design tension
= 300 kN
f, = 250 N/mm?
, ih
Ag required = —f'; S
_ 300 x10° 15 _ 1320 mm?2
250
Choose two ISA 75 x 50 x 6 mm from steel table
Ag =022 5716

= 1432 mm?2 -

(i) Strength governed by yielding of gross section :

' = 1432 x 250/1.10
= 3251454 N )
= 325.45 kN > 300 kN ...... - OK

s Design of bolts :
d = 20 nun
dy, = 20 + 2 = 22 mm
Minimum pitch = 2.5 x d

= 2.5 x 20 = 50 mm
Minimum end distance = 1.7 dy
= 1.2 x 22 -
= 37.4 mm say 40 mm
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TECHNICAL CIVIL

Strength of 20 ¢ bolts in double shear = 90.6 kN

300
No. of bolts required = %086 = 3.31 say 4 nos.
G.P. 8mm :
I— i N " s
~ ISA 75 x 50 x
7
i 1 ! = !
S5 40'50 ' 50" 50 40 | = B2 ’ /—2o¢ bolt
) -o-6-—-6-—-0—1+— 1. . =
g=40 : Lz - 40
i -

(i) Strength governed by rupture of net section :
Tan = 2 x [0.9 A - fu/Ym1 +B - go y/Ymo)

GP. 8
g = 40 mm for ISA 75 x 50 x 6 mm (Form H.B. SP-1) r s
w = 50 mm - \
by, = 50 + 40 - 6 = 84 mm
1
L. = 38 x 50 = 150 mm 35 «JJrso;so;so'L-w:
- _ _ _ 5 I - L
B=1.4—o.o76(ﬂJ -4 (—b—) z S i s .
t Lc 9=40 H 75 -
. -
250 = : A
= e 0076( )(410)( ) L
= 1.4 - 0216
1.184 > 0.7
(75‘*‘22Jx6=300mm2 . ’-/ISA75x50x6
(50— —) x 6 = 282 mm? 1 {200 bor
n=2 x[0.9 x 300 x 410/1.25 + 1.184 x 282 x 250/1.10] .
= 2 x (88,560 + 75,883) 6
= 328,886 N {50 50 )
r

= 328.88 kN > 300 kN ........ OK '

3 3 -
(iii) Strength governed by block shear : [For one a',ggle]
A,, = 43 x 50 +-40) x 6= 1140 mm? [_
A, = (3x 50 + 40) — 3.5 x 22) x 6 = 678 mm* __ , \
Ay = 35 x 6 = 210 mm?’
A, = (35 - 0.5 x 22) x 6 = 144 mm® % At
Tapy = Avg * §,/(J3 - Ymo + 09 Ayp - fu/Ym . } i gt R
1140 x 250/(J3 x 1.10) + 0.9 x 144 x 410/1.25
149.586 + 42,508.8
192094.8 N : //
192.09 kN
Tdb2 = 0'9 Avn : ru/(wlg X le) ct Atg' ry/‘Ymc :
0.9 x 678 x 410/(J3 x 1.25) + 210 x 250/1.10
115,554 + 47,727.27 3 [/ ISA 75 x 50 x 6
163,281 N

= 163.28 kN - = 209 bott
Smaller of Ty, and Ty, is 163.28 kN ] i
Block shear strength for 2-ISA, 40
Tyg, = 2 x 163.28 7 .
= 326.56 kN > 300 kN ....... - OK ; 50 S0 )

[
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