162 Design of Steel Structureg

Path acg or fcb (three holes and two stagger) :

2 2
50 45
A, = 230-3x22+———4x50+4x50] x 10
= 1866.25 mm?2

The minimum net area is for path fede.

A, = 1521.25 mm?
Minimum net area occurs at a path which has the maximum number of holes
and minimum number of staggers.
Example-4 : Determine the design tensile strength of plate 160 x 8 mm
connected to 10 mm thick gusset using M 16 bolts as shown in figure. The yield

stress of steel is 250 MPa and ultimate stress is 410 MPa. (May 2012)
usset plate
Omm thick
r plate 160XBmm
30 |
25 o 8!
25 1 T
{ 2 o990 | 160
fob |
g=25 P4 |
36 21
1
/iﬁ I40'40i Z:ol
Ps
FIG. 4.10
Solution :
d = 16 mm
d, =16 + 2 = 18 mm
fy = 250 MPa
f, = 410 MPa
(1) Strength due to yielding of gross section :
Tag = Ag* fy/Ymo IS : 800
= (160 x 8) x 250/1.10 cl. 6.2. P.32
= 290909 N R

290.91 kN ... (1)

of Tension Members
ength due to rupture of net Sectiop ,
cn]cﬂ]ation of net area '
sth abc (3 holes) :
Aﬂ:(b—n'dh)xt
- (160 - 3 x 18) x 8

]

= 848 mm?
path adec (4 holes and 2 staggey) ;
z p2
_|b-n-dy +=5st
Ap = [ b g ]x &
IS : 800
2 x 402
160 -4 x 18+( ) cl.6.3.1
4x25 |*8
p.32
= 960 mm?
path adfec (5 holes and 4 stagger) :
Pt (4% 40%)
Ay = TS X184+ o5 | x 8
= 1072 mm?2
Minimum value of An is 848 mm?
Tdn = 0.9 A - fu/'ym]
= 0.9 x 848 x 410/1.25
= 250329 N
= 250.33 kN ... (2)
Therefore, the design tensile strength is the smaller of Tyg and Tgn:
T, = 250.33 kN i
the gusset plate
M2Example'5 : A plate of 100 x 10 mm is connected o the & in case of,

0 bolt, Calculate net area for the plate subjected to tension.
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