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Exercise 1:

1) Determine the resultant of water =
pressure forces acting on valves 1 1 m ALI.H m
and 2, see the figure. ‘_“' = =

SLES JEEEE
(]

Exercise 2:

A gate AB pivots about axis A, which connects the two reservoirs, a shown in the figure.
The manometer indicates a pressure of P=-0.147 * 10° Pa.

What horizontal force must be applied at point B to ensure the equilibrium of the gate AB?
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Exercise 3:
Water rises up to level E in a reservoir chimney, as
shown in the figure. 10 T s
I
Neglect the weight of the reservoir and the chimney. : ,
1. Determine the magnitude and the position of the E 3,7m _.f-*”q =0.10m
resultant pressure force acting on surface AB which has l l
dimensions 2.0 x 2.5 m2. 1A ; n
2. Answer the same question for the bottom of the 2.0m
reservoir. l
3. Compare the total weight of the water with the result B 6m €
% L) "|

obtained in (b), and explain the difference.
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Solutions

Exercise 1

Solution
im A Jj"zz Lt

* For Valve 1 1

l.tfm
t

Fpi = Pg.5; =
p.g.(1.22 + 1.0).5;

= 10* x 9.81 x 2.22 x (2.0 x 1.0) = 43556.4 N

The application point for  F, is given by this formula:

3
loGs avee ... =20%20 _ 0666 m* For aregtangular forme
Moy S, GGl 12

hey = hgy +

, (1 . z.n) . 0.666
c1 =11 ru
' 2/ (1224 2) x 20 x 1.0)

=237m

For Valve N® 2

2.0%s5in(45%)
FRZ = 'PGE‘SE - p.g.(l.ﬂ + %).52

2.0 x 0.707

= 10* x 9.81 x (1.[]' + > ) % (2.0x 1.0) =3349134 N

The application point for  Fy,

; loga = 2222 = 0,666 m*
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Ye2=Ye:2 t

_ + 55, = 2.55
Yez (sin{45°]| 2 1;“}.;%);-:{2.1] x 1.0) "

sin(45%

1.0 2.{}) 0.666
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Exercise 2

Solution

We calculate the resultant of pressure forces acting on the gate and their point of application

On the right side:
Foy = pp.g-hy = (0750 x9.81)(09)(18x 1.2) = 14.3 KN

With a horizontal direction acting on ¢,

1.2x 1.8%/12 ' .
= L L According to point A
hey =09+ ONLZX1E) 1.20 glop

On the left side:

The negative pressure included by the air must be converted on its equivalent Hight:

p__ P __0u7x105_
~Tpg ~1o000x9s1 o™

This negative pressure corresponds to a pressure decrease of 1.50 m at a level above A. It is
therefore important to consider a reference level of water = 1.5 under the real level to solve the

problem. .
Fyz = Pe.g.he = (1000 x 9.81)(2.20 + 0.9)x0.8x1.2 = 65.7 KN

With a horizontal direction acting on ¢,

1.2x 1.8% 12 . .
hea =31+ e 3.1+ 099=319m According to point O
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In static equilibrium, M,, = 0) According to A gives:

+Fyy X1,2 + 18F = Fyy % 099 =10

+143 % 12 + 18xF—657x 099=0et F= 27kN Tothe left

Exercise 3
~ps————-————————— HE
Solution EG
1) The depth of gravity center of i 3,7m r_.,;A 0,10m?
surface (S=AF x 2.5) is 4.70 m from ! J'
From the surface of water E A t o
Fp= Pg.S=p.g.hg(2.0x25) = 31” m —‘
—L —
3 2.0 em -
= 10" % 9.81 x (3.7 + ?} x (2.0 x 2.5)
=2305310°N
The point of application is:
lge
h. = hg +
e =Ty s
_ 25x23/12 .
he =47+ o 477 m According to O

2) The resultant force on the bottom
The acting pressure on the bottom (5; = BC x 2.5) Is uniform
Fp = P.S5¢ = (p.g.-h).5¢ = 9810x57x (6 x25) = 839kN

3) The total weight of wateris @ = 98B10(6 x 2 x 25 + 3.7 x 0.10) = 298 kN



