2.57

end of a rectangular passage that is connected to a large open
tank filled with water as shown in Fig. P2.57. The gate is
hinged at its bottom and held closed by a horizontal force, Fy, : I
located at the center of the gate. The maximum value for l - |

| 2.57 A 3-m-wide, 8-m-high rectangular gate is located at the i”~::;:-:::v:-"‘-7-:-:~:-I-“—'~?t::;::: r{:«;

Fyis 3500 kN. (a) Determine the maximum water depth, #,
above the center of the gate that can exist without the gate

opening. (b) Is the answer the same if the gate is hinged at the
top? Explain your answer.

BFIGURE P2.57

Ry 7&.1!& hln.qed at b_q'ﬁ'om e
2 My =0 |
So Thet Y% h=Y
: c

(‘%m) FH = ﬂ- FR (-‘*f 55”") (1)

and | ) j
Fo= hA '7[7?0;%)(4)(5mx5’m) 4 Frlle—Fu
2
= (g0 x24 b )EN Pl N
: Xe __!_ 3 Hy
7/a: I +Yy . 72 (3/:4)@0»1) + Jﬂ s b — 4

gCA ¢ «E [:?/mXS’/M)
= 5,33 _+,&
=

7'/1145'
g 533 _ _ 5.33
1@>=Ji+4~/f+/¢)-4 Z

And +rom Eg.[1)

(o) (3500 kew) = ($- Z25)(T30 % 1)) 44
So | That

= /6.2 m

(C’an '2’: )

-5




( Cont)

2.57

For ﬂ@fé /Im'qed at _7‘3}_9_

> My =o ..
S6 That R
(4”")/:4 = ﬂ, Fe (see Ajm) (1) £,
lohere = FH
L= Ypm Go-u) = (23 44) = (h)

= f__jg —+ 4 , Q‘z 5&‘ (‘f\."'\‘)

Thus, From Fg. (1)

(tom) (3500 4N) = 553%)/%’“24)4) &N

and
S = /3.5 m

/Wﬂ)r/mam c/e,oﬂz —ﬁor ga;"( /)/n?ed at ”1"‘919 K

[ess Than tneximam depTh for gate hinged at
Yo treom.

Hr-52




