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2.1 (Type of flow)
' b
2 (Steady
flow) ‘ ,
I (I 1/1 I
(Unsteady flow)
111 % 1 % |/ b x| ) I I )
171 | 1/1 1/11/1]
y ; I(Artiflmal
channel) (Human operated)
3]
2.2 6K (Equation of unsteady flow)
(Continuity
equation) (Momentum equation)

S,lAll\iT VENANT (1871) | ‘ ‘
‘ ‘ (Unsteady flow)

[4]
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1) =
I
2) , Hydrostatic pressure
3) Manning
loss)
4)
sible)
5) (tan0=0)
HV oV \f
6) * (Lateral
I I
2.2.1 (Continuity Equation)
« |1 e ) o yl
(dx)
I I
Surface (C.S) i
fe.v.) [5] *
[l (pV.dA) +— SIS pdv
C.S. 7 C.V.
[Q +  (pQ)dx] - [pQ + padx] +  (pAdx)

- (pQ)dx - pgdx + (pAdx)

SO SA
SS+St q

infl

(Friction

* (Incompres-

ow)
2-1 '
Control
Control Volume
0
0
0
0 e (1)
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Cross section
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Profile
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2.2.2 (Momentum Equation)
o | | | 4y
2 NEWTON
* i [ 1 vV
[4] cf ( 2-2)
Fg + /11 Bpdv = [/ V(pV.dA) + — [/] V(pdv)
C.V. C.S. I C.v.
X
Fo+//l Bpdv = [/ V (pV.dA)+ — [/ V (pdv) (a)
SX C.V. X e 3t c.v. X
External force
Fgx = P-(P+2* d:X) - Fcosj™ + FAsin®S ()

1) Hydrostatic pressure

P

[y (y-n) (x, ) dn
?&3 dx [0/ T(y-n) (x, ) dn] dx

y [/ dn] dx

A Md x
2) Friction force

FA Cosa - F* = yASM dx

3) Gravity force :

F

g Fsin{i = sind

VAN dx = yA (X
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1), 2 3 ()
Fogx = AN dx - ifASMIX + TEASAOX.vevscin o too, {c)
Momentum flux through control surface
IOV (VAA) = —(@QV) dX = POV X d
J «(PV.0A) X Q) g (d)

Rate of Change of momentum in control volume

L o (¢)

o (e), (@) (&) »  (a)

- un gy X - TASAX £ -yARIX + 0 = p&e(QV)dx- paVydx + k{VpAd]

fw <x> -  ~4 t+» E + - 1aso - °
I (E-) - qux +|2 +ga  + gftSt - qAsO , 0
I+ (x> (5» = L =V 4+ (2)

»

(Gradually varied unsteady flow)

(Integrate) [6]
‘ 5 3
0 o J
2.3 ! | * (Extimating of runoff from rainfall)
(Runcl)ff) I * "ok

(Urban drainage area) ' 2
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2.3.1

2.3.2
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' SR . " (Rainfal
Runoff) - (Raigfelh)

1 (Distribulted parameter)
y

1) | (Design rainfall)
2) I
3) (Flow) (Gutter)
Overland flow
4) (Gutter)
)
6) 7 (Hydrograph)
: (Losses)
% » \J
Assumption
?
11 o 88
7 (Lumped parameter)
2 | DLV
2) ? (Flow) ' ' (Down
stream)
3) | \f
Rational Method Q=CA Q

Peak Runoff Rate in cfs., ¢ Runoff Coefficient, |
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Rainfall Rate in in.hr it A Drainage areas in acres
Rational Formvlarl il (Parameters) b
! (Unit
h\ydrograph) | I(I;i/ﬁy)(gr(igraplh)I ! | (Runoff)% !
1
(Hydroqraph) | (Rainf%II
excesse) (Duration of rainfall)
) . *
(Urban drainage area) !
' . Rational Method ! |
(Runoff) Rational Method
3
2.4
v I X I v (Net
works)
|
Camp Dresser & Mckee, CDM [7] '
2511 o I |
| ! - Rational Method y
(Momentum equation) (Continuity
equation) (Return
period) 5

BFCD Joint Venture (Nedeco, Necco, LM/SPAN) [8]

D . ) v

! Rational Method
\ \ | | | |

(Momentum equation)
(Continuity equation)
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(Return period) 1 2
Japan International Cooperation Agency, JICA [2]

19
! ?) Rational Method
« |« S 1 *
(Momentum equation)
Continuity equation *
( y' X | ) Vi | w5 |
(Return period) 2 N ?
5
2527 D elft
University of Technology [9] ?)
!
! Rational Method
m ! Manning

(Continuity equation)

012622
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