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2,122 The homogeneous gate shown in Fig. P2.12%consists 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. ;
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(7)

the qafe and a portion of the water as<hown. ]

ZM9=O ; or Widﬁ):/m £

Consider the free baafy diagram: o f

afe Ak
iy !

LW LW =~ Byls - B hy=0, where -

F,=0'h.A = 9,9x/0° ‘,;}jp.sm) (Im)(Im) = 3%3 kN
since for the vertical sids, he = “4m=05m =3.5m

Also, )
F, 20,4 = 9.8%19 733 (4m) (Im)(Im) = 39,2 kN
Alse,

W=8Um?-§(Z0m*)(Im) = fc?X/O"‘,—,%[/ ~Z0m= 2,10 k¥

/VowJ' ,@ =05m and

Te . mllm(m)_
L= 0.5m+(yp-Y.)=0.5nm PVl TOSm o s 20,524
and F2= /(r; - % =/ - %ﬂ =0,574m
To determine £, consider a vt sgyare Hhat
consits of a quarter cirole and +he remainder |
as<shown in+the Figure. The centroids of aress —
O and & are as indjcated. @_C ‘[
Thus, ‘_:{' = I
(0.5-2)A, = (0.5-4) A, Jé% .’@*&P-
|-
(con't) 0.5-,
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so that with Ay =Z)*=F and A=1-Z ths g/Ves

s -
(0.5 - g0 =(0.5-4))(I- F)
or : '
() J =0223m

HenceJ by combf/)fﬂg E?; (l)‘ ﬂ)l‘oUg/} (8):

(0.576mW +(0.223 ) (2.1 kM) - (34,3 k1) (0.824%pm)-(39.2kN)(0.5m) =0
or

W= 644 kN
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