3 Aug 2022 09:50:47 - C:\Users\alyles\Downloads\5-6-14.pdf
INPUT

5.6-14 A small balcony constructed of wood is supported

L;j=2.1m g:=5.5 kPa by three identical cantilever beams (see figure). Each beam has
length L, = 2.1 m, width b, and height h = 4b/3. The dimen-
L,:=2.5m - kN o, :=15MPa sions of the balcony floor are L, X L,, with L, = 2.5 m. The
Yi=9.5 3 design load is 5.5 kPa acting over the entire floor area. (This
m load accounts for all loads except the weights of the car;tllever
. beams, which have a weight density ¥ = 5.5 kN/m".) The

INITIAL GUESS: allowable bending stress in the cantilevers is 15 MPa.
b:=120 mm Assuming that the middle cantilever supports 50% of
the load and each outer cantilever supports 25% of the load,

CONDITION / CONSTRAINT determine the required dimensions b and h.

h::%-b:lGOmm

CALC
2

Area ::Ll .L2=5.25m

Q:=qg.Area =28875N

Q =

m

0 . .
5= 14437.5N middle cantilever load

Gi=y-h.b.L =221.76 N

5614 b =152mm h =202 mm
EQN - STRESS DUE TO BENDING

[0:%]§Oa M::[G-}_Qm]-LTl W;:b'h

solving eqn fails

L L
1 4 2 1
[G.|_Qm].7 [y.g.Ll.b .|_Qm].7
O'a=3— O'a= 3
b 16 b~ 16
6 9 6 9
L
4 2 1
Y'E'Ll'b +9Q, S
f(b)‘: 3 —O'a
b 16
6 9
f(b)=0
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Clear(b)=1

sol :=Solve (f (b)=0, b)

b =(-0.0741-0.1304-i)m
sol
1
bl|__, =(-0.074140.1304-1i)m
2
b =0.1518m
sol 3
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