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Quiz 3. The quarter circle gate BC in Figure 1 is hinged P 7
at C. Find the horizontal force P required to hold the B : =
gate stationary. The gate width into the paperis 3 m. |
Neglect the weight of the gate. : 2m Water
|
Resources: 1
e Fy =ﬁAproj; Fy, =vy¥ C
* Yp=y+ Ixc/yAproj; Xep =X of ¥ Figure 1
e y=9,780 N/m3 for water
3 A =ba 4R A= ”TRE
o 3r
‘®@—=x I = Lbd AR I,=1,=0.05488R"
== 12 o4 :
a 3
¥ 2 .= ﬁabs I, =-0.01647R"
b | b \
: 2 5 2 : L,.=0
Note: Attendance (+2 points), Format (+1 points)
Solution:
The horizontal component of water force is
N
Fy =vhAproj = (9790 ﬁ) (1m)(2 x3m?)=58,740 N (+2 points)
and the vertical component of water force is
Fp=y¥= (9790 %) [(%) @2m)?(3m) | = 92,270 N (+2 points)
The pressure center is
4R (4)(2m) .
=—=—"_"=0.849 +1 point
Xep 3n 3 m (+1 point)
Lec Bm)(2m)3/12
Vep = F + = =(1m)+ =1.333m (+1 point)
P yAproj (I1m)(2m)(3m)

where x, is from the left of C and y,,, is down from the surface. Sum moments clockwise about point C:

YM, =0 =P x (2m) — (58,740 N)(2 m — 1.333 m) — (92,270 N)(0.849 m)

P =58,700 N = 58.7 kN (+1 point)



