2.122

(1

(2)

(3)

()

(5)
(6)

(7)

2.122 |The homogeneous gate shown in Fig. P2.122consists of one

quarter of a circular cylinder and is used to maintain a water depth
of 4 m. That is, when the water depth exceeds 4 m, the gate opens
slightly and lets the water flow under it. Determine the weight of
the gate per meter of length. '

the qafe and a pol\h'bn of 1he water as<houn.

ZMn =0 , or width <1 m .

Consider the free baaly a//'agfam,: of

ate £
¥ !

LW+ W, = Bl - E 4,20, where =,

F,=0h.A = 9,9x10° E%jﬁ.sm) (Im)(Im) =3%3 kN
since for the vertical sids, he = %m=0Sm =3.5m

Also, o
F,=¥hA = 9.0x10 23 (4m) (Im)(Im) = 39,2 kN
Also,

W=8Um?3-¥(Ztm*)(Im) = 23)‘/03;,%[/ ~ZIm®= 2,10 k¥

. =z 0,8 ;
Now, £, =05m and L

by = 0.5m+(p=Ye)=0.5m+ 5= =05m + 2w s

aﬂd ﬂz’" /M"_.f’.g ='/.— f‘%n_)_ =0,576m

=0.52%m

To determine £, consider a vm? sgyare fhat

consits of a quarter cirole and +he remainder

as<hown ip1ihe figure. The centroids of aress !

O and & are as indrcated. @j.a*-l
Thus, ._:[ . ]
(0.5~-2)A, = (0.5-4) A, 3 "’@*&P_
(con't) —;JM_E‘—
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so that with A= )" = F and A =1-F Hhis grves

o - -
(0.5 _ﬁ)g =(0,£-Z)(/—,g‘)
or '
(8) J =0.223pm

Hence, by combining Eqs (1) through (8):

(0.576m)W +(0,223m) (2.9 kW) - (34.3kN)(0.524m) = (39.2kN) (0.5m) =0
o

W= 644 kN



vbradshaw
Rectangle

vbradshaw
Text Box
2.122




