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Unit 

No. -

Name 

Real life Applications 

Unit I: 

Simple 

stresses 

and 

strains 

 

 
 

 

Stress and strain in Uni-axial solid and hollow bars (Tension) 

 

Unit Wise Real Time Applications/Live Examples 
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Engage: 

Take your iPod into class and dangle it by the earphone cable. Cut open the cable on an old 

set of earphones to expose cable and insulation 

 

Explore: 

Pass around class lengths of copper wire and lengths of empty hollow insulation and invite 

students to stretch them. Discuss relative extensions and stiffness. Someone will probably 

snap one so talk about ultimate tensile stress.  Be sure have to enough lengths that every 

student has at least one to play with while you are talking. 

 

 

 
 

Temperature stress  
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Unit II: SFD & 

BMD 

Bending moments and shear stress diagrams for skate board 

 

 

Engage: 

Ride a skateboard into class. 

Explore: 

Discuss the shear forces and bending moment’s set-up in the skateboard when you 

stand on it sideways balanced on your heels, i.e. approximating a point load. 

When you stand of the board more normally, how do the shear forces and bending 

moments change? Discuss where you need to stand to induce a zero bending 

moment. 
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Elaborate: 

When a skateboarder crosses a plank we can determine the position at which the 

bending moment is a maximum. The situation can be idealized as shown below: 
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Bending moments and shear stress diagrams for weight lifter  
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Unit III: Bending and 

Shear Stresses 

 

Examples of Bending Stresses 

1. Portable gantry crane 

 
 

2. Tree Bending 
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Examples of Shear Stresses 

1. Ribbon Cutting Scissors(Shear Force) 

 
2. Real Life example of Shear Force 

 
 

 

3. Real Life example of Shear Force 
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Unit IV: 

Torsion 

of 

circular 

shafts: 

Stress and strain due to applied torque 

 

 

Engage: 

Enjoy a drink the evening before class, providing it has a screw top (similar to those on 

individual bottles airlines give you on international flights) and take the empty bottle and 

its top into class. Some non-alcoholic drinks have the Stelvin closure (opposite) and 

would allow you to offer drinks to the whole class! Other screw tops would work but the 

aluminum top is the simplest for analysis. Discuss the stress and strain system produced 

just before you break the seal when opening the bottle. 

 

Explore: 

Discuss the forces induced when opening a bottle and how the torque is transmitted from 

one hand to the other along the bottle as shear stress. Discuss the mode of failure in the 

closure. Noting that aluminum is a ductile material and thus weaker in shear than tension, 

thus ensuring closure remains sealed until twisted. 
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Unit III: Slope 

and deflection of 

Beams , Buckling 

of column  

Eccentric loading 

 

 
 

Explore: 

Discuss the loading on the basketball pole during different types of play, e.g. 

 Static compression with low level bending due to offset of backboard and 

goal; 

 Additional low level bending during a goal; 

 Dynamic bending when the ball bounces off the backboard from a long 

shot plus torsion if the  shot is wide; and 

 High level compression and bending during a slam dunk. 
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Unit VI: Combined 

Loading 

 

1) Combination of  𝑻𝒆𝒏𝒔𝒊𝒐𝒏𝒂𝒍𝑺𝒕𝒓𝒆𝒔𝒔& bending stress 

 

 
 

 

 

2) Combination of 𝑻𝒆𝒏𝒔𝒊𝒐𝒏𝒂𝒍𝑺𝒕𝒓𝒆𝒔𝒔& torsion Shear stress 

 

 

 
 

 

 

3) Combination of Bending stress, Transverse shear stress & torsion 

Shear stress 
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1) Combination of Tensile stress & torsion Shear stress 
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