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Hydrostatic Force
memnater

Force = Pressure x Area I
_

Pressure = Death x 99
I ㄩ

slugs/ft3 _

· A = mass density e. g . 1000 H
.
0

· g = gravity constant = 9
.8

a
,

6 = x@ top/bottom
Fa Sdghleswholds. θ x

of shate
h(x) = death under water line

wksl = width of shase e

Example :

1 . Specify coordinate. ボ22 Depth h(x) = x.

33 Find w(x) : p I
Similar Triangles : W 2

~D WORKS = ="

4
.
Set u integral :

β

F = frgx (‰ )dx の pg)
。

品dx = 1200

ㅇ



"

Metrod 2 : QLIF
"

Quick Linear Interpolation Function mine
=

x

w (x ) = e
,

tge' tox- al K ーwios」

x
2

choosea sokc-a) =0 ox = e,

So here : w() = O+ -a

(cta ) = 0 @ E , = O
ND a =0

~
Example :

3く=O

I 2 Ψ
〜

h (x ) = x …
q

w (x ) = 4 + 号
"
(x- a )

d = 3

_

(x- a) =02x = 2 vDa = 2
ㅇ ea

〜D W (2x ) = 4 一号 (x - 2 ) 〜☆ 一号 x

5

F = fogae 1

号 - 参々) dx

コC = 2



Example : 〜

h (x ) = x t 2
x =0

고

Ψ …
q

w (x) = 4 t( x- a)
d = 3

_

(x - a) = 0 @ x = 0 wD a = 0
ㅇ er

〜 D W = 4

-
号 x

F = ,goxez 1 ly - 3 a) d.{

Example :
コ=O 〜

I. x = 0 g water line .

π Ψ 4

2
.
hloxl =x

- q

3. W(l) : d = 3

ω /ox ) = 44
'

;

"
(x - a )

_

ㅣ
er

(at 2
, )

(x- a ) = 0 at a = 2 ws a = 2

5

F = fogx ( y - 号 17 - 2' )dx

2



〜

Example :

2

hly ) = yt 3

w ( y ) = 2√-yz
" a

=0

디
y + (崎 )~= に

_

F = (1g(y +3)2vdy ~∞ 을 =√ 1 - y
2

_

W
= 2√1 - ye

ㅓ

Try at water line :

“〜
hly ) = y 2

1

F = (gy(2ua-xi)dy
m

E + 1 + 2 = y

ε ㅣ t = y ー3

~n 熱”
_

ω
= 2√- t

:

_

W = ·2//1 - /y-3)
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Total Work Performed
- layer by layer-

Work = Force x Distance
ㆁ

(later
, benum

b

w = (F(x)dx - OR- w = (ux)dF
a a

"sequential lifting" ← "parallel lifting"

∠
Lifting layers : dW= height raised x pg x A (x)da

W = Jaw = Sign A
· Alx) = area of Layer · p

= mass density = 1000% for H
,
0

· h(x) = height of layer ·g
= gravity constant = 9. 8 Eh

-- R
_

Example :

w = ·SighAdI
-0as"

迪Iig
a

Aly ) = π = π ( VR)'=
π

( R'-y ) _

h(y) = dist
. y us to R = R - Y

a = 6ot . =-
R

, 6 =tos = R
+ R

~D W = (0g(R-y)IR-Yye
pluy p = 1000, 9

= 9. 8
,

R = 5m md 2
.

6x107+

Q : How to changeif onlyi full ? (Measured by height o to

2D w = (og(R - y) + (R"- y /dy
一R



Example : mmmie_

w = loghAdy
÷

T.] ' ifj"
1
. ALWAYS clearly indicate

your coordinate !

2
.
hly ) = 8 - y

3. a= 0 , 6 = =8

"QLIF" L -a) = o、

4
. A (y ) = π veyj

'

,
rey ) = 3 t ( y-al @ y =0 npa = 0

= 3 + 5 업

-> W = /29 ( 8- 3) A13 - 8d
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Example : Work to build a big block building
ㆁ

or
work to place
single layer at Y

Ady = dVw = ·Saw
pAdy = dM考

= JoghAde gpAdy
= dF

hxgpAdy = dWD.

*

↑
. . hlyl = y

A 14124 m
a = 0

,

6 = 5

~ W = fogy(n)dy = 15545

Example : · S = 0
.

Set Linear weight density

Q : Work to hoist chain
.

獸A :} Vertical slices "Links" dy

dF = weight of Link = 0
.

5 dy
h(y) = 80-y dist

. Y to top
∅

W = (180 - y1(0 .s1dy = 1600 ft-1l

ㅇ



Example : · Chain = weightless
o Bucket initial = S0lb
· Leak rate = 0

.
2 fo/ses

o Lift rate = 2. 0 ff/sec

轢 & : Work to hoist bucket
.

A :

ご「築
*

F( y ) = SOe0 - ① 1 ) y
80 ℃ 80

w = (dw = (F(eldy = ((30 - 0
. 14) dy = 3680 +1

ㅇ
ㅇ

vs . W = ShdF as in prew problems
Isee first page


