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Note: Answer ALL TWO Questions

Question

Description

rigging slings, and guy wires.
]

e  Built-up Sections.

2) Explain the different forms of tension members commonly used in steel structures:
Wires and Cables. The wire type tension members are used for derricks, hoists, hangers for suspension bridges

Bars and Rods. The round and square bars are frequently used for the small tension members. ...
e Single Structural Plates and Shapes. ...
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b) Design single unequal angle tension members to carry a factored load of 300 kN. The length of the member is 3.0m.

The tension member is connected to a gusset plate of 16mm thick with one line of M20 bolts of grade 4.6. Take
pitch=60mm and edge distance=40mm. Use steel of Fe 410.
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a)

Describe briefly the advantages and disadvantages of welded connections.
Advantages of welding
v The weight of the joint is minimum.
v In tension members - absence of holes improves the efficiency of the section.
v"Itinvolves less fabrication cost
v" Drilling, punching etc.
v'Ideal for oil storage tanks, ships
Neat appearance and enable the connection of any shape
More rigid compared to structures with riveted and bolted connections.
stronger than the base metal
Disadvantages of welding
It requires skilled manpower for welding as well as inspection.
Also, non-destructive evaluation may have to be carried out to detect defects in welds.
Welding in the field may be difficult due to the location or environment.
Welded joints are highly prone to cracking under fatigue loading.
Large residual stresses and distortion are developed in welded connections.
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A tension members consists of 2ISA 100x75x8 carries a factored tensile load of 300kN. The angles are connected to a
10mm thick gusset plate with longer leg placed back to back on the either side of gusset plate. Design the joint
assuming shop welding.
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a)

Explain the failure modes in tension members with neat sketch
Tension yielding :
»  This failure mode looks at yielding on the gross cross sectional area, Ag.
»  Consequently, the critical area is located away from the connection as shown.
«  Strength of the section = the gross area, Ag, times the minimum yield stress, Fy, of the member.
Tensile rupture
* In this case we have two potential failure paths that see the full force of the member.
» Itis common to have multiple potential failure paths.




* Tensile rupture is complicated by the need to get the forces out of the flanges, through the web, and into the
bolts.

*  This means that we need to account for the stress concentrated in and around the bolts.

*  The capacity of each failure path = the effective net area, A,, times the tensile stress, F,, of the member

Block shear occurs when a "block™ of the member is "torn™ out.

*  Block shear is characterized by a failure that includes both tension (i.e. normal to the force) and shear (i.e.
parallel to the force) failure planes.

» Like tensile rupture, there are frequently multiple valid failure paths that must be investigated.

« Each tension area capacity = the tension area (either gross or net) times a tensile stress (yield or ultimate).

»  Each shear area capacity = the shear area (either gross or net) times a shear stress (yield or ultimate).

b)

Determine whether the joint shown in the fig. 3.b is - safe or not. 8-16
dia bolts of 4.6 grades used to make a connection. TEE BRACKET (10mm THICK) Neglect the action
of prying. Also find the number of 16mm dia bolts of grade 4.6 to
connect the double angle section (8mm thick each) DOUBLE ANGLESECTION  member with web
of Tee bracket.

——

U J 4!‘ \\:\» Tp =V o
: " e

RP— g~
'©

Toz TSinuge 7 =

Sata: d = l6mm-
_ do=18mm
Qrads = 4.6

fub = 400 Hpa.

fu = 410 Mpa.

Factord #nsile Jorct = T=200kM.
— ‘)b-isonf‘al tompeonent = 7;.# 200(00 h5° = (4] 42 KN -

Tension In each bolt= Te = 42 4 eopn

—s Vuheal Comporent - Ty = 200 8in 45%= 14142 kL.

Tavvien 2y Sheay bott . —'%; 1768 kn.

- Shengh_ g Lot l:'u Stngle Shuan 7 (vdsy,)

_ 4 4
= ."7: CﬂnAnbyAmb = —;{(lxo-nxﬁ/,,ﬂbz)=

125"

2%.0 Ik -




Shength 9 bolt in tension: Tyy= Inb
Amb -

Top= 0.9 Jub kab ?Jy.klms \

25
0SRADCa MR M x16 - (woor0-6)| w) :

= 86.51 P SuE2T
w

T = SUBL iz 05 wai-
.25

chek Nasw (
\ldx Tanw

1
=(\1u \16\j’$\

o534 Fhu Wit G seion A~ 4RI

" Jhs mawber £ tomposed .hd,uu. ands Sechon with muﬁquau,,

T angla au gloud o0 oppesite sids q sotb @ T-bacek:
T boll sl be fn dosbl Shuo

Shanglh %bo\l 1n doubly Sheod:
Vdab = ler'gb“,__-.&“‘ Lz aRSAx 490 .sgoem Vv
B Amb

RS
& d Qo {“‘" fp Syt )
deb = 25U tﬁb E wxoemsmxmo - 2190t
li‘;

7. Shungihs g bolt = S8.0EN
IR itcka "'l““d'%'i} B4 hne
£

C prestde (mm & el % Kav.




