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Industrial Examples

Single lap joint

Car Chassis Bolted Joint

Bolted Structural connection



Structural Bolts

• Bolt and Nut

Threads Excluded in the Shear Plane

Threads in the Shear Plane



Types of Joints • Lap – Bolts in single 
shear

• Butt Joint- Bolts in 
double shear

Butt Joint



Shear states

Lap Joint, bolts in single shear

Butt Joint, bolts are in double shear



Bearing Stress 

• Bearing Load-
• A measure of How 

much load a plate can 
carry

• Plate load capacity



Modes of Failure

• Depends on the strength 
of Bolt and Plate

• 1. End Tear Out Failure



Modes of Failure

• 2. Block Shear, Combination of 
shear failure along the plane

• Can be avoided by changing 
connection geometry

Zig-Zag Bolt geometry makes it hard to Fail



• 3. Bearing Failure

D

Plate thickness, t, so bearing surface area is D*t
Net area of the plate= Gross area-bolt area

=w*t-D*t
4. Tensile failure on the plate

w

Tensile load= Tensile strength*Net Area



Strength of Connections
Bearing Strength

Shear will be applied to bolt or plate? bolt
Where will bearing failure occur, bolt or plate? plate
Where will tensile failure occur, plate or bolt?  plate



Allowable Stresses 

Bolt is a type of fastener



Example Problem



Solution
• Allowable Shear Stress 34ksi

Allowable load for the connection based on the shear

Bearing Surface Area, d*t

Use Bolt  Sectional Area



Continue

Take  the lowest, of three, Ans is 90.1 kips.

Ft= Tensile Strength
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