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2.61 Gate AB in Fig. P2.61 is a homo-
geneous mass of 180 kg, 1.2 m wide into
the paper, resting on smooth bottom B. All
fluids are at 20°C. For what water depth 4
will the force at point B be zero?

Solution: Let y = 12360 N/m>  for
glycerin and 9790 N/m> for water. The
centroid of

Glycerin

Fig. P2.61
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AB is 0.433 m vertically below A, so hCG W =1766N
= 2.0 — 0433 = 1.567 m, and we may
compute the glycerin force and its line of
action:

F, = 7hA = (12360)(1.567)(1.2) = 23242 N
_ (1112)(1.2)(1)’sin 60°

_ =—0.0461 m
Yerg (1.567)(1.2)

These are shown on the freebody at right.
The water force and its line of action are
shown without numbers, because they
depend upon the centroidal depth on the
water side:

F, =(9790)h(1.2)

_ (112)(1.2)(1) sin60°  0.0722
. hCG (1 2) hCG

The weight of the gate, W = 180(9.81) = 1766 N, acts at the centroid, as shown above.
Since the force at B equals zero, we may sum moments counterclockwise about A to find
the water depth:

> M, =0 =(23242)(0.5461)+ (1766)(0.5 cos 60°)
—(9790)h (1.2)(0.5+0.0722/h;)

Solve for  hcg yaer =2.09 m, or: A=heg+0433=2.52m Ans.

2.62 Gate AB in Fig. P2.62 is 15 ft long
and 8 ft wide into the paper, hinged at B
with a stop at A. The gate is 1-in-thick
steel, SG = 7.85. Compute the 20°C
water level 4 for which the gate will start
to fall.

Solution: Only the length (% csc 60°) of
the gate lies below the water. Only this part



