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Chapter 1: Introduction & basic concepts
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Two Different types of shear
a) Single Shear connections: e.g lap joints 

b) Double Shear-surfaces: eg double lap-joints
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Questions

1) What is the normal stress in the bar if P=10 kN
and 500mm�?

a) 0.02 kPa

b) 20 Pa

c) 20 kPa

d) 200 N/mm²

e) 20 MPa
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2) The thrust bearing is subjected to the loads as shown. 
Determine the order of average normal stress 
developed on cross section through BC and D.

a) C > B > D

b) C > D > B

c) B > C > D

d) D > B > C
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2. What is the average shear stress in the 
internal vertical surface AB (or CD), if 
F=20kN, and AAB=ACD=1000mm�?

a) 20 N/mm²

b) 10 N/mm²

c) 10 kPa

d) 200 kN/m²

e) 20 MPa

2 £ = , o

y ,

= 2 0

k n -
2 V - 2 0 = O

v = i o K n (g)
% = ¥-1%83%19

= 1 0 %,2



Fa -€+42
FBI"§¢FBc
X

→ ) = 7-52+20%4
A x
µ 53435)
A z

* AT = 2 1 - 3 6 K N

E M A = o f t

* Double s h e a r @ A
- 3 0 * 2 + Fpc ( 4 5 ) * 6 = O

V , = FAI = 212361 = 10-68 K W

B I = 1 2 - 5 k m

* single d e a r @ B i -

A E F - o I s |A×=-
F-5

kW VB = Fpc = 1 2 - 5 k W

Ax t 12^5 ( I g ) = o

(⑨Jar = %§ = ¥§%¥§ = 3 4 Mpg

* E Ey-o T t

Ay - 3 0 t 1 2 . 5 ( 4 5 7 = 0 ( G )a r =
M¥3

= ¥§¥3§3 = 1 7 . 7 Mpg

A) = 2 0 K N



⇐ s . = 6¥
→ " "

go.me
a

y f - aF r

Design

a
8 0 M per

F x = }¥÷÷ia"...:*.
⇐ s i =¥+n



EFy t o f t

Cy-15-25 ( I g ) = o

m
y

←

FAB Cy = 3 0 R N

o o o . . . . #→
⇒

" ' " s "

-

[ = 521µg = 3 0 - 4 1 K N

I I
§ X

✓ = F% =
302-41 = 1 5 - 2 0 5 kW

2 5(31g)

-

EMC-o f t a = % = 7,4¥
↳ ←

§B A O - 2 - 1 5 * 0 - 0 7 5 - 2 5 (31g) * 0 . 1 2 5 = o

FB = 1 5 R N

→ + a + ⇒ % , . .

'" I I
D = '÷¥%÷*#/E Fx = o t o

= o - o 188 M = 1 8 . 8 M M K 20mm.

@



I M B
= o f t

[MM
P # I - 2 5 - F a c t 2 = O

P = l - G Fae ⇒ ①

- E M , = o f t

- p * o - 7 5 t FB * 2 t o

p = 2 . 6 7 F B ⇒ I

t

f o r Rod A c : - E u = FA

① FAC = Cst), Aac = 340*106 A T (o-0112

( E ) , = ⇐¥§I = 6821=340 Mpa = 1 0 6 . 8 k W

i n fo " ① P = l - G * 106.8 = 1 7 1 K Wf a r ) a u = ⇐¥a£j = 70g = 3 5 M P 9

Ta l l = %¥¥ = 90¥ = 4 5 0 Mpg F r B b c k B -

§ = ( t a ) , * AB = 35*106*1800*156② static

§ ¥ n §B
= 6 3 K M

i n Eg"② P = 2 - o f * 0 3 = 1 68 K r
' - - i . I s " , - - " 25 1 - ->



T o r p i n A o r C : -

✓ = Fac = Tall Abolt

= 4 5 0 A
106

* I T (0.00g)>

= 1 1 4 - 5

i n ego" @

p = I - G * 1 1 4 . 5 = 1 8 3 K N

t o

I ec@ F r i g h tsmallest value A t r o L : -

p=l68KNMuw



s e e n b - b

3 ¥ G
E E - o t o

§
3 - V b = o

Vb=3K@

a - ¥ = ÷ ÷ : ÷I f , s o
I

6 - I f = o f = 3 k W
= 1 60 k ①9

S e t h i a - a
t

@ ← 3 K W

E E = o
↳

→ ✓
a

Va = 3 K M

% =
Volp
a

=

3o.tt?3o.,g-.x=2ooKP9




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Coplanar Loadings (The same plane – 2D)
	Review Problems
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	STRESS
	Introduction
	Concept of Stress
	Stresses we are discussing today
	Average Normal Stress in an Axially Loaded Bar
	Average Normal Stress in an Axially Loaded Bar
	Slide Number 17
	Procedure for Normal Stress Analysis
	Slide Number 19
	Slide Number 20

