2.98

2.38 The homogeneous gate shown in Fig. P2.88 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 Piv

the gate per meter of length,

-
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Consider the free body djagram: of
the gate and a portion of the water asshown.

P2.88

gate

ZMB:O , or wfdl(})zfm
() LWL W, - Ryhs - B4y =0, where

(0  F,=0hA=9.8x10 F5asm)(Im)(Im) = 343 kN
since for the vertical side, he=“%m=05m =3.5m
Also, 2
(3 Fy=0nA = 9.8x10 73 (4m) (Im)(Im) = 39,2 kN

Also,

W =8 UmB = B (F ) (Im) = 98x10%%

sy Mow f,f =05m and

w3l =ZFIm=2.10 k¥

_ Ie .f";-‘_f-'m}(:‘m}j =
L by = 0.5m (Vo) =0.5m+ 7 =0.5m + o oFnis =0.52%m
(7) and fz:/m-%:/—'%@l=0.575m
To determine £, copsider a vt sqyare that
consits of a guarier circle and the remainder |
as<hown ipfhe figure. The centroids of aress —
0) and & are as indicated. ” 1
Thus, t L I
0.5-2)A, = (0.5-4,) = |.7c
( Yo 2 1 ﬁj‘ 3 ]@_4‘;&’_
|-
(con't) 0.5-4,
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2.88  |(con)

so that with Ay =Z)" = F and Ai=1-F Hhs grves

7]
(0.5 50E =(0.5-4,)(1-F)
or
(8) J =0.223m

HBHEE‘) Ay cambfm'ﬁg E?.:”J fbmugf; (§):
(0.576m)W +(0.223p) (210 kM) — (34.3kN) (0.524m) - (30.2 kW) (0.5m) =0

or
W= 644 kN
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