statics 14

The rigid, L-shaped gate shown in the figure can rotate about the hinge and rests against the rigid support at
point A. What is the minimum horizontal force, F required to hold the gate closed if its width is w =3 m
and the lengths are #=4 m and /=2 m? The height of the free surface above the hinge is H=3 m. You
may neglect the weight of the gate and the friction in the hinge. Note that the back of the gate is exposed to
the atmosphere.
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statics 14

SOLUTION:

Balance moments about the hinge,

y=H+h x=l
DMy =0= (y—H) pay(wdy)+ x  pg(H+h)(wdx)— hE (1)
hine ),;[H morm/rm_le;gth pmev ;1‘0 momem:rm lengthmv n;(;;}%(ﬁ;ec éﬂ
y=H+h x=l
pgw j (y—H)ydy+pg(H+h)wIxdx—hF:O, )
y=H x=0
hF = pgw(%y3 —-1Hy? )ZZM +1pg(H+h)wl*, (3)
hF:ng{ %[(H+h)3—H3J—%H[(H+h)2—HzJ)}+%pg(H+h)wlz, @)
F=pgw|:%Hh+l3h2+%( /h+1)lz] (5)
Using the given data,
P = 1000 kg/m?
0 =9.81 m/s?
\ =3m
H =3m
h =4m
/ =2m

= P57k
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