Prohlem 12-47

The beam is subjected to the load shown. Determune the slope at 4 and the displacement at C. £ 1s

constant. i
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Use Macaulay Function: W(z) = ©(z)-(z)
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Solution: L=a+b

Sm 3m i
Sunport Reactions :
—FF=0: A+B-wa-P=0 (1)
(‘* EM,=0: (wa)-(0.3a)—B-a+PL=20 (2)
Solving Egs. (1) and (2): B = l [(wa)-(0.3a) + P-L] A=wa+P-B
B=T78IN A =02kN

Moment Function -
a
M(x) = 05w V¥i(x-0 - (05w ¥(x- ﬁ)2 +AY¥Y(x-0)+BY%¥(x—a
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M=) = —0.511.—'-:»13 +05wW(x—a) +Ax+B¥(x—a)
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Slope and Elastic Curve : EI = KN- 1112 e el ’h 1
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ElL = (5w-x + 05w W(x-a +Ax+BY%¥(x-—a)
dx
Iv 1 1 i A 2 B 2
EL= = ——\=.=-xj+—w-"y(x—a} +—x +—¥ix-a) +C (3
dx & & 2 2
1 1 4 A B 3
ElLv = _i w-x4 + Ew-‘l‘(x -a) + E-xj + E-‘P(x— a) +Crx+ 0y (4)
Boundary Conditions :  v=0 at x=0 and x=a. From Eq. (4):
0=-0+0+0+0+0+0Cy Cy =0
1 A 1 A
= wa +0+=a 40+ (a) Cp=—wa ——a° C;=9583kNm"
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Equation of Elastic Curve and slope :
1 1 1 A B 3
vix) = —(—— w-x4 + —w-Wix— a}4 + —-x3 + —Wix- a}3 + Cl-xl
EI. 24 24 6 & J
Displacement at C: Substitute x=L into Eq.(4). v(L) = -160.75 % Ams
0
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X)) = —|—wx +—wW(x-a +—x +—Y(x—a) +C
= EIt\:S A y oA AG
Slope at4:  Substitute x=0 into Eq.(3). B(0) = 9.58 é Ans
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