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Note: (i) All questions are compulsory. %
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(it) For numerical problems write in detail all the steps needed for the sd?uf'ionjf'ff%

Section A

1. Sketch detail section A-A for the connection shown bel
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2. InFig. QI determine no'o i;é'érade bolts required to connect 2 ISA 115 X 75 X 12 mm
carrying 200kN with 20mm' gusset plate.
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In Fig. QI disc‘sds@s;}ae behaviour of bolted connection between 2 ISA 115 X 75 X 12 and
flange of column. What should be the design check for the connection?

4. What is the minimum and maximum size of the fillet weld for following cases:
a. HISA 75X 75 X 10mm is connected to gusset plate with rolled edge through fillet
weld along the longitudinal axis.
"\ b. If two plates Smm thick are to be lap joined by fillet weld.

5. What is the strength for groove weld for following case:
a. If a single groove weld is provided to connect two plates 250mm wide with thickness

of 12mm and 10mm respectively.
b. If Double groove weld is provided to connect two plates 250mm wide with thickness
of 12mm and 10mm respectively.



Section B (Marks: 9)
1. Determine safe working pressure for a penstock of circular cross section of diameter ‘d’,
made by overlapping the plates of thickness ‘t” and providing fillet weld of size ‘s’ at

inner and outer side. What should be the minimum overlap of plates?

2. Two plates 250mmx8mm and 250mmx16mm are to be connected in a double coifer butt
joint with 16mm diameter bolts of grade 5.6. The cover plates are 6mm §t ick .
factored tensile force on the connection is 400kN. Design the connectlon{

3. Give Reasons:

a) Why length of longitudinal fillet weld is different forﬂgm‘gjie nnected to gusset

plate. [llustrate with diagram.

if joint is long.
Eim S 800: 2007

b) Why correction factor on shear strength of bolt

¢) Why minimum size of the weld is recommet

Sectlon . (Marks: 15)

1. The upper chord joint of a roof trus; 's wﬁh a contmuous chord member as shown in Fig

Q1. Design and detail the jointﬁ@pé\‘lng‘*M20 bolts of the product grade C and the property
class 4.6. Steel property is fy=250MPa and fu=410MPa.
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2 % For Ql Design and detail the welded connection.

wo plates with cross sections of 150 X 12mm and 150 x 16mm which are subjected to a

* tension of 140kN at working load are to be connected by lap joint.

a. Determine the sizes of end fillets to connect the two plates.
b. Detail 14mm diameter 5.6 grade bolt arrangement to connect the two plates.
The ultimate strength of the plate is, fu = 410 MPa.



10.4.7 Where prying force, Q as illustrated in Fig. 16
is significant, it shall be calculated as given below and
added to the teasion in the bolt.
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where
I, = distance from the bolt centreline to the toe
of the fillet weld or to half the root radius
1 ?ra o ne: sectlom, _— Angle Section exx (mm} | Cxx {mm) |Cyy {mm) eyy {mm)
. = distance between prying force and bolt
centreline and is the minimum ISA65x65x8 46.1 18.9 18.9 46.1
of either the end distance or the value given iSA90x90x8 64.9 25.1 293 54.9
by: iSA75x75x 10 52.8 22.2 22.2 52.8
. "'6_7 ISA 100 x 100 x 10 71.6] 284 284 716
=i,
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10.3.3 Shear Capacity of Bolt
where

B = 2 for non pre-tensioned bolt and 1 for pre-
tensioned boit,

n =15

b, = effective width of flange per pair of bolts,
f, = proof stress in consistent units, and

t = thickness of the end plate.

10.3.5 Tension Capacity

A bolt subjected to a factored tensile force. T, shail
satisfy:

2Ty
where
Te =Ton/ Yo
7, = nominal tensile capacity of the bolt,
calculated as:
0.90 fip Ay < fyn Ay Qs / i)
where

f.. = ultimate tensile stress of the bolt,
yield stress of the bolt,
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. = nettensile stress area as specified in the
appropriate Indian Standard (for bolts
where the tengile stress arca is not
defined, A, shall be taken as the area at
the bouttom of the threads), and

A, = shank area of the bolt.

6.2 Design Strength Due to Yielding of Gross Section

The design strength of members under axial tension,
T,, as governed by yielding of gross section, is given
by

Tds =Agfyr{m

where
f, = yield stress of the material,
A, = gross arca of cross-section, and

Yoy = partial safety factor for failure in tension by
yielding (see Table 5).
6.3 Design Strength Due to Rupture of Critical
Section
6.3.1 Plates

The design strength in tension of a plate, T, as
governed by rupture of net cross-sectional area, A, at

the holes is given by

Tin=09 ALy Yy

where
Ya = partial safety factor for failure at ultimate
stress {see Table 5),
f, = ultimate stress of the material, and

A, = neteffective area of the member given by,

The design strength of the bolt, V,, as governed shear
strength is given by:

Vo = Vaw/ Tor
where

V., =nominal shear capacity of a bolt,
calculated ay follows:

Voo =3, 2
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ultimate tensile strength of a bolt;
number of shear planes with threads
intercepting the shear plane:

>
)

number of shear planes without threads
intercepting the shear plane;

Ay, = nominal plain shank area of the bolt: and
A, = netshear area of the bolt at threads, may
be taken as the area corresponding to
root diameter at the thread.

10.3.4 B;’aring Capacity of the Boh
The design bearing strength of a bolt on any plate, Vg,
as governed by bearing is given by:
v.iph = Vuph/ xnb
where
V. = nominal bearing strength of a bolt
=25k dif,
where
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K, s smaller of 3= '370‘0'25- /—h 10,

¢. p =end and pitch distances of the fastener
along bearing direction;

d,

£, = ultimate tensile stress of the boltand the
ultimate tensile stress ot the plate,

diameter of the hole;

respectively;
d = nominal diameter of the bolt; and
+ = summation of the thicknesses of the

connected plates experiencing bearing
stress in the same direction, or if the bolts
are countersunk. the thickness of the
plate minus one half of the depth of
countersinking.



