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Example 3
Determine the slope at point B and C of the beam shown in Fig 8 —13 a. Take E = 29(103)
ksi and I = 600 in’
SOLUTION
M/EI Diagram. This diagram is shown in Fig. 8§ — 13 b. It is easier to solve the problem in terms of EI

and substitute the numerical data as a last step.

M
EI
15 ft————15 ft—
A ' g‘ X
B &
30 il !
EI
60
El (b)

(a)

Elastic Curve. The 2-k load causes the beam to deflect as shown in Fig. 8-13c. (The beam is deflected
concave down, since M/EI is negative.)
Os =0gn

O =6/

. W
Exis

Sy

e

e

v
& T @y

(c) tan C
Fig. 8—-13

Moment-Area Theorem. Applying Theorem 1, 6g;4 is equal to the area under the M/EI diagram

between point A and B; that is,

30k - ft 1(60k-ft 30k-ft

_ [678k- ft®
El
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Substituting numerical data for E and I, and converting feet to inches, we have
~675k-- ft? (144in” /1ft?
29(10% )k /in’ (600in*

eB =

- 0.00559 rad Ans.
The negative sign indicates that the angle is measured clockwise from A, Fig 8-13c.
In a similar manner, the area under the M/EI diagram between points A and C equals 6;,, We

have

2

~ 900k - ft
El

1( 60k- ft
HC :0C/A :—(_Tj(30ﬂ)

Substituting numerical values for EI, we have
~900k - ft (144in? / ft?)
~ 29(10% )k /in? (600in* )

b

= - 0.00745 rad Ans.

Example 4
Determine the slope at point C of the beam shown in Fig 8 —15a. Take £ = 200 GPa and 7

= 60(10%) mm".

20 kN

|

SOLUTION

M/EI Diagram. Fig b.
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EI 60
EI
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El
.
\\
X
lA C D B
}——3m——~—3m- 6 m !
(b)

Elastic Curve.

Since the loading is applied symmetrically to the beam, the elastic curve is symmetric, as
shown in Fig. C. We are required to fined ;. This can easily de done, realizing that the tangent at D is

horizontal, and therefore, by the construction the angle 6, between tan C and tan D is equal to 6

that is,

O =6pc

Oc
L S —F
riz
¢ J ———JBpc tanD 0

tan C

(©)
Moment — Area Theorem.

Using theorem 1, 6y,c is equal to the shaded area under the M/EI Diagram between point C

and D. We have

O = O o :3m(30kllz\ll ~mj %(3m)(60ké\: ~m_30k|;\: -mj
_ 135kN -m?
El
Thus,
135kN - m?

% =orc = (20010° )kN /m? (6x10° x1072 ) m*

= 0.112 rad Ans




