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Werite brief note on types of bolted connections
in Steel structures? Also explain failures in
bolted connections, with the help of figures.

ANS :

Types of Bolted Connections

There are three basic joint types that we will
consider:
1. Snug tight
2. Pretensioned
3. Slip critical.
* The differences among these joint types are
essential ly the amount of
clamping force that is achieved when tightening the
bolts and the degree to
which the connected parts can move while in service.
* The contact area between the connected parts is
cal led the faying surface.
* In any project, the engineer must indicate the joint
type and the faying
surface that are to be used for any given

connection.



1: Snug-Tight Connection

« A snug-tight condition occurs when the bolts
are in direct bearing and the

plies of a connection are in firm contact.

e This can be accomplished by the full effort
of a worker using a spud wrench,

which is an open-ended wrench approximately 16
in. long.

A snug-tight joint can be specified for most
simple shear connections, as well

as tension-only connections.

« Snug-tight joints are not permitted for
connections supporting non static

loads, nor are they permitted with A490 bolts
loaded in tension.

e There i1s generally no need to [imit the
actual level of pretension in snugtightened

joints, per RCSC specification section 9.1,
« RCSC specification section 4.1



2. Pretensioned Connection

« A pretensioned joint has a greater amount of
clamping force than the snugtight

condition and therefore provides a greater
degree of slip-resistance in

the joint.

* Pretensioned joints are used for joints that
are subject to cyclical loads or

fatigue loads.

« They are also required for joints with A490
bolts in tension.

« Some specific examples of connections where
pretensioned joints should be

specified are

e Column splices 1n buildings with high height-
to-width ratios,

e Connections within the load path of the
lateral force resisting system, and
 Gonnections supporting impact or c¢yclical

loads such as cranes or machinery.

It Is Important to note that the design
strength of a pretensioned joint is
equal to that of a snug tightened joint.



« In a pretensioned joint, slip Is prevented
until the friction force is exceeded.

* Once the friction force is exceeded, the
bolts slip into direct bearing and the
pretension or clamping force is essentially
zero (i.e., equivalent to a snugtight
condition).

e For both snug tight and pretensioned bolts,
the faying surface is permitted

to be uncoated, painted, or galvanized, but
must be free of dirt and other

foreign material.

« The AISC specification stipulates that the
minimum required clamping force

should be at least 70% of the nominal tensile

strength, Rn, of the fastener.
« RCSC specification section 4.2



3: Slip—Critical Connection

 This type of joint is similar to a pretensioned joint
except that failure is assumed to

occur when the applied load is greater than the friction
force and thus slip does

not occur between the faying surfaces.

 As with pretensioned joints, slip—-critical joints are
used for joints subjected to

cyclical loads or fatigue loads.

* They should also be used in connections that have slotted
holes parallel to the

direction of the load or in connections that use a
combination of welds and bolts

along the same faying surface.

e The amount of pretension or clamping force for a slip-
critical bolt is the same that

was used for pretensioned joints.

 The design strength of a slip-critical joint is generally
lower than that of a bearingtype

connection since the friction resistance is usually lower
than any other failure

mode for a bolt (such as direct shear or bearing).

« RCSC specification section 4.3

Shearing Failure of Bolts.

Explain failures in bolted connections, with the help of
figures.
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Determine the number of bolts required, and an
appropriate lay out, to transmit a dead-load force
of 130 k and a live-load of 265 k through two C10
X 30 to a 1-in gusset plate as shown in figure. All
material i1s A-36. Bolts are A325 with % -in
diameter (standard holes) in a bearing-type
connection with threads excluded from the shear
plane. Use three lines of bolts across the web of

the channel. Check the capacities for Channels
only. Use ASD method.
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