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283 23/12

Enodible channel which scoun but do not shean-shean on

Anactive force method

Wacos*

&> & -> channel scour
[

~
Wsin &

T 4
,
-> preferred -

*
↳

-

t=gRSo shean develops of

= VRSo both bounding &

: UhSo bottom; at bottom

is higher

MAR at bam

at size : 8 .75 (man)

graphadedY E though not relevant
for us

Meanstress natio Idenivation not be asked]

Shean stress of side slope

Tg= -

Shean stress at bottom

Ty =...

Ratio
,
K::



Angle of repose

↑ 1 0 . 4 dys no erosion from bed

allow from boundary
Shield curve e ... not red

Yalin (DB5] ... 11 11

-

slope angle
L

* /Y
* angle of repose ↓ if @) Y

Procedure for designing Anapezoidal channel

- [convent dis to inch]
graph in inch

DDA Ex. 5. 6

So = 1/1000 = 8 . 002

anbitnany
d75 -> 0 . 98 in

-Y -> 338
~

[From fig]

Assume
,

S : 2

bin : 3I
advised

↳

* =. - -

= 26 . 569 *

max shean = Cot Y = S

k = -
..

=) N = CoA"S

My =
---

Eg =.
--

b = ... if not fulfilled -> Arial & error

b/n - Change b; h- const



mid ->

example typemath
No derivation[not the styles



L84 38/12

Alluvial channel : Regime approach

8 . 64
Formula by Kennedy : V = 0.546h < no width

, limitation

not used

BDD Lacey's regiuze : two regime ;
four formula be given

For alluvial channel assume side slope 2 : 1

-

use momentum eph

Chapter 7 Hydraulic jump ↑&

-
hence we don't use energy equ

El for this

· main principle
- reduce kinetic

energy

supercritical subcritical

- 1 -

-Y
Step scope

Mid slope



DD* Use of hodnoulic jump (total 7 points)

Types of hydraulic jump

As pen USBR, based on Fr

1. Undulen jump

2. weak jump
3. Oscillating jump
↳ Steady jump

5. Strong jump

energyreduced hitting struct.

steel
mild

Sequent depth

4 10

momentum equ:BLU-BUS = Fp-Fpn + Wind - Ef
-

->
-

->AltA E specific fince ea

- pressure fonce
Fi = F2 ; F=

X momentum fince

:Form - 1)



Length of jump

= D . 75 (Fr-110) [be given)



185 86/82

Location of the jump

Anial & ear method for neal life scenario

Specific energy +

h = the Cenergy loss]

"Ye: 1 = EYE
r

[relative loss]

Ean 7 . 18 -> be given

-

*** Example 7.1

DDB Example 7. 2
-

&D Example7.3



L86 27/82

Gradually varied flow

Backwater
water surface

=>Idrawdowna
-

Q : In AR
&s

↳ K

u
no

a
1 zone 1-> backwater curve

2 2 drawdown
NBL

mild ->

3/he na
CBL

Steep -> CDL above NDL



Rough/midterm 15/82

Geometric elements of best hydraulic sections :

- B +
Rectangulan ->

A = 24Xh = 24h h

P : 2h + 2n : 4h

R= Alp : Yeh B= 2h

b

T : Ih

D : A/T = n

Trapezoidal-

L

A= Bh + shyn 3 1 h

60"
S = "

=+ You
h

B = L
p ↑

: 5h
n

P: h +2
: L=o

: 25h
=

R = h/2

T= h +2 : h
D = 3/ h



Es . 5 . 3
-

Given , Anapezoidal channel

& = 28 m3/s

So : 1 : 1888

M = 0 . 825

Manning's eqh :

v:R

: ) @: AR4 ,
"2

=

Arts
And

, A = Bh + Sh
?

T

-

= Ein zuh
soo I is Su

: 53h
?

-B = L--

p : 3x h : 25h

= Fash
: R = /z

Thus, hx43 = 15. 81
: h

=> h = 2.73 m
T = 215h + Th = 6. 3 m

B = 25h : 3 . 15 m

: A = 5h2 = x2 .732 : 12 .91m2 S =3
= 0 . 577

- v = /A : 25/1291 = 1 . 55 m/s (20 . 91 ms &72 m/s]

Fr=:os

= 0 . 35 [D== : 20
Freeboard = 0 . 77m -> Astal depth : 3 . 5 m



Practical rigid boundary channel section

Triangulan : A : n ( + CAP)

P : 24 ($ + astP]

Trapezoidal : A = bh + n
+ (9 + cot)

P = b + 24(b + CAB)

=5 . 4 So : 1 : 3600; 3 = 1 : 1 ; U = 0 . 013

(2) For 5 : 35 m3/s 2) 55m3/ -> Ariangulan section]

8) = tan" LY]

= 0 . 7852

A = n2(@ + coA*) = 1 . 786 n2

P : 24(0 + cot] = 3. 572h

R : Alp : 0 . 5 h

Manning's formula :

8: AR43s.

"

=> 35: Y 1 : 7054X0 .54)
*

x 20"
=> h = 3. 6 un



[b] & = 100 m3/S [ > 55m3/s -> Anapezoidal]

v = 2m/S

· A = 5 = 50 m2

Manning's eqh :

Q = * ARE s
"L

=> 100:3 X50xR
&

(000
.5

=) R = 1 . 95 in

Again ,
R = A/p

:> D : AIR = 25. 64 m

Also
, p = b + 2h(P + eAx) = 25 . 64 = b + 3 . 572n -4)

A : bu + h</+ct] : 50 : bh + 1786h" - 11)

(1) - (h => bu + 1786h" - bh-3.572h2 = 50-25 . 64h

33 -1 . 7864"+ 25 . 64h = 58

=) h = 12.
83

, 2. 33 m

corresponding b = -17. 33
,
17. 32 m

: b
, h = 17 · 32 m ,

2. 33 m



#5. 5 n = 8013 ; So = 1 : 3658; 5 = 100 m3/s

(a) b : 6 m ; S = 1 : 1

5= AR43

=

) ARYS: 7

Trial & enn :

butsh" best Alp↑ a

-
11 : 656 1 : 37 19 . 76

4 48 17. 31 2 . 31 69 . 9

5 55 28 . 14 2 . 73 137 . 44

4 . 24 43 . 42 17 . 99 2. 41 7 8 . 11

·: h = 4 . 24 m

[b] S : 1 : 2

AR3: = 78

A = 3h2

R : 05h 378 = ronx@5hs
*

=> n = 4 . 96 m

(C) Art :Av
= 78 = .. .

=) h = 3 . 69 m



187 24/82

*** Sketch of flow profile NDL- > Normal Depth Line

M
,

Si C
,

M2 S2 E H2 Az

M3 S3 E3 Htz As

would be asked to sketchonk ; not explain

Example of flow profile

*** Flow profiles in serial annangement

1. ---

NDL
·

CDL

↑

NDL

mild-steep

-

-
>



D Example 6 . 1

Example 6 . 2 Steepen mild



Rough/CT-2 8) 183

Hydraulic jump

->
-

Sequent depth
- E

initial depth
-

11111111111 -

Uses :

(1) Dissipation of energy : to prevent scruning on dis structures

(2) Increase depth : for innigation and flow distribution purposes.

(3) Increase dischange : under sluice , by increasing depth, free-flow

condition prevails

[4] Reduce uplift pressure : by increasing water weight above apron

(5) mining of chemicals : sequent flow is turbulent & chaotic
, suitable

for mining

(6) Aeration of flows : from city water supplies

(7) Removal of air pockets : from city water supplies.

Types :

Fr range Type

0-1 . 7 Undulan jump

1 . 7-2. 5 weak jump

22. 5 - 4 . 5 oscillating jump

4 . 5 -9 Steady jump

19 strong jump



Sequent depth :

E

-t
T

-
E2

, 22 , AnF

Fr ,
Z

,An t

momentum eph,

pe(BLU-B , U) : Fi-Eatw
=> pa(X = 2x) = PgIA ,

- PgIzAz

=> +Az=A

=AZA 5 Specific forceo

= ) Fr = Fi
;

F: Az
↳ pressure force
↳ momentum force

for rectangular channel,

= ENFOF-1]



Length of jump : Hon distance from the face of the jump

to a point immediately downstream of thenollen

= 9 . 75 (FM-D

Energy loss :

= En-En : (hit - that
- ...

Is I fin nect channela

Relative loss :

= 1- E

Height of jump :

=Fi - 3)

↳: XE - relative ma



Example 7 . 1 : b : B : 6m ; h = D : 0 . 52m ; v = 15 .2 m/s

(i) Fr:= 6.73- steady jump

(ii) = For" - 1]

-L -13 = 4 . % o

(iii) n=hi = 747m

Hp:0x(6x052x152)x7465

(iv) E=Kit Fiso
= 0 . 39 = 39 %

(v)-30.3

(vi) = 9 .752F ; h = 0 . 52

:) Li : 29 . 58 m



=n . 7 . 2 b : Gm ; S = 2 ; 5 : 128 m3/s ; hi = Im

Fr: :x00
= 5 .35)1 D= = 0 . 8 m

A = bh + Sh

F=+ A= + 0 . 46X8
: 6x1 + 2x12 = OmL

= 187
B = b + 2sh = 6+2x2 = 12

E=+IA
v: 15 M

5thIZi

=x : 04

-"
116. 88

5 1 . 98 88 176 . 68

5. 5 2. 166 93 . 5 217 . 37

5 . 2 2 . 85 85. 28 192 . 87

5. 18 2 . 84 84 .74 198 . 5

5 165 2. 84 84. 34 189 .3

5 15 2. 83 83. 95 188 - /

5135 22.83 83. 55 187



Eu. 7 .3

Ei = h+1
= 12 . 5 V

2::+ 2x5135

E2 : (2+ 5 . 135 + th = 5. 24 = 1 . 44 m/S

: 1- E = 0. 5



L08 83/83

computation of gradually varied flow profile

computation via integration-graphically , on...



Log 85/84

Chapter 6



48 87184

Section B : 48 muks -> nafid sin

88 -> maiam & min In
compulsory -> ma'am

183 page design by method of lane

angle be given
En. 5 . 4 LAniangulan)
Sketen (P116] Theory not from
En .

6 . 1
, 6 . 2 where It conducted

Eulen method

P143 math

stilling basin

Chute blocks 2)
Sill , dentated on solid

*&Eu . 7 . 5



Rough/final
24184

Chapter 5 Design of channels

Design of 3 channels :

(i) Rigid boundan -> No silting ,
no sconning

[ii] Mobile boundary -> scours

(ii) Alluvial -> sitting& scouring

In design,
maintain Er -> 8. 3 to 0 . 4

Freebrand ->
-

rneeboard -> 5% -30% of depth of flow
E -

Fo

* (m3/s] -> 28 .75 8.75-1 .5 1 . 5- 85 > 85

Fo (m) 8. 45 8 . 68 0. 75 8.ga

Minimum permissible val (non-sitting] -> 2.5fts 485m/s]

Maximum 11 "Lion-scoring) -> 2mys

Best hydraulic section -> minimum wettet perimeter [min linnings)
maximum dischange

-> Semi-circle d
11

-> Rest -> B = 2h & [12
-> Triangle -> S = 2

-> Trapezoidal -> S = /E



Rectangular -> b : 2h

h

A = 242
2h

B = 2h

P : 4h

R = Alp : InYan = th

D = A/B = h

Triangulan -> S: 2
-

h
A : 2 h = n? 2

2
B : 2h

-

P = 21h I I

R : Alp:in : Eh h

D = Alp:Y : Wh

Trapezoidal -> S : Yo -

A = bh + Sh
? L p

Y
= Ent Yah S

= 542 I
b =L

I Yin
B = En +2h : h = nNFs]"

P : EhX3 = 25h =in

R = Alp : /h

D = A/B=



#51 Best hydraulic see of san-> next

A = bh =) b : A

D = b + 2n = An + 24

:- + 2

For min B, =

: ) - A : -2

=) A : 24?

= bu : 2n => b = zn

#5 . 3 & = 28m3/s; So = 0 . 001; n = 0 . 025

AR2--201

A = bu + Sh
!

: Eith = in Is
P = 3xh = 25h

I I I

b = L th

- (only(-15 .81 :nFY

: h
= n = 2. 73 m (freebrand = 0 .

0 .77m)

v=:x2732 = 1 . 55 m/s (> 0 . 75 m/s)

:: = 0 . 35 Lo



Practical rigid-boundary sections

* E
*

h

b

↑ (55m3/S > 55m3/s

A = h" L* + CA A = bh + h"(+ cott)

P = 24 ($ + asAB] P = b + 24 (* +est b))

En. 5 . 4 So = 5, 00028; S = 1 ; n = 0 . 813;

9)
] & = 35 m4 -> Ariangular ,

rounded G

A = 42 (* + 25 A *) = 178542
8 : Aan" (/]

P = 2h[*+2A8] = 3. 57h
= 8 . 785

ARY-A

-17
=) n = 3 . 3 m



[b] & = 100 m3s -> Tnapezoidal

Using limit U = 2 m/s

a = Au = A= = 1 = 50m2

&= ART => 100 = at X50XR
**

Tozo

=> R = 1 . 94 = A/p

=> p = 5%g4
= 25 . 77

Now, A = bh + n(D + coA0)

=) 50 = bhth 1785 - 4)

p = b + 24 (b+ 25A()

=> 25 . 77 : b + 24x 1785 - 41)

(i) - (i)yh =) bu + 1 . 785h"= bh - 3 .5742 = 50 - 25. 77h

=) - 1 . 785 h + 25 . 774 - 58 28

= h = 12 . 13
,

2 . 31 un

when h = 12. 13 m , b = -17 .53 m

~n = 2 . 31m
,

b : 17. 52 m



En 5 . 5 Trapezoidal
-

n = 0 . 813

So = 0 . 88828

* = 158 m3s

(2) b = 6 m
,

s = 1

Ar-

= (bu + shix
2 (on + hig5xL] : + . 69

=> h : 4.
23 m

(3) Considering best hydraulic section ,
s = 1

R = 0. 5h

A : n2(2/Fst - s] 3 memo; can be derived through =0
b : 2n (NFS2 -S]

Ar-
> GUINF5-53320 . 5my

2
= 77 · 09

= [h (252-1320 .5h] = 77 . 69

: ) h = 4 . 85

b : InLFst-s] = 2x455LV-1) = 4 . 02 m



[C] S = 1 ; b = 8. 23 m

Ap23 = 77 . 69

-> (bh + Shy
*

x hal = 77 - 69

= 18 . 23h + n2g53x ToesThx = 77 - 69

=) h = 3 . 68 m

Enodible channel that do not silt but scoun (shean on tractive fonce

methods :

channel scours when T. )
T

,

man shean stress is more on bed than sides

Find out shean stress in terms of UhSo from graph

shean stress natio :

shear on side -> Es

sheen on bed ->In

K:= Y = angle of repose

find from graph

PermissibleFo
,
man

= 0 .40das Ldas in inch
,
-> 1d/fA2)

Design -> Y-> 1+ To -> Y
,
-> Timem -> Un CAssume Punih, S =z)



#5 . 6 So : 0 , 001 ; $ : 20 mils

moderately rounded cause non-cohesive

d75
= 2. 5 cm = 0 . 98 in

n = 0 . 825

Assume : "n = 4; S = 2; 0 : tan"2 = 26 . 570

↑
s

= 8 .75Why So = 7 . 36 hm

4 = 330

K:Fin = 0 . 57

T
,
man

= 8 . 4 df5 : 8 . 4x8. 98 = 8 . 392 1b/ft>

= 18 . 78 N/m2

↑
s, man

= 8 . 571 X 18 . 78 : 10 .72 Po

· 7 . 36 Un = 18 .72 =) Un = 1 . 46 m

b = 4x146 = 5 . 54 m

&: ARTo

:25
X (5 . 84x146+ 2x146

*

xxXNor

= 16 .54m3 <28 mis

·: Suitable bu : AR
*== 15 . 81

-> (bu+ShingIY = 15 . 81 ; h = 146 m

S = 2

=) b = 7 . 36 m



· hu = 146m ; b : 7 .36v; * = 20 m3s

-y = 0 . 97 WhuSo = 13 . 09 Nm2 <18 N2

En. 5 . 6 (Re) : So = 0 . 001 ; B = 20 m3/s

Moderately rounded cause non-cohesive

d
+ 5

= 2. 5 cm = 8. 98 in

n = 8 . 825

Permissible : En = 8.4df5 = 0 . 4x 098 : 0 . 392 1b/ft

= 10 . 78 Po

Y = 338

·: k==in Let
, 4 : 4

S = 2

· Fi26 . B : Fant 12

= 26 . 578

= 3 .571

·: Eg = 0571x 18 . 78 : 18 . 72 Po

Actual : Eg = 0.75 ho = 8 . 75 X 900 X 5 . 001 hm = 7 . 36 nn

·: 7 .36 hn = 18. 72=) Un = 1 . 46 m

b : 4h = 5. 84 m

·: A = butsh2 = 12 . 78 mi

P = b + 24 Fst = 12 . 37 m



· := AR43To

5 * 12.78x(tyXx = 10 . 52 mils ()20m3/s)

Try change panam b : Ar=o

=> Ch+shigXY:
=>> (1 . 46b + 2x 14675x24 = 15 . 01

:) b = 7 . 36 m

↑ = 0 .97 ho = 8 . 97x9018X 146x0 . 001 = 13 . 89 <18 . 78 Po



Alluvial channel : Regime Approach

En5.75 : 18 mis; d : Imm

P = 4 .75 = 15 . 02 m

fs : 1 . 76%d : 1 .76

R= 047" = 0 .84 m

3: = 0 . 00052

Now, A = RP = 5 . 84 X 15.02 = 12 . 62 wh

Also
,

A = 3h + sh2 = bn + 0 . 542 -<1) (s= )

Again , P = b +2n+5 : b + 2h -1)

Now, 43 - 41Xh => bh +0 .5h"-bh-2n25 = 12. 62 - 1502h

=> -1 .73642+ 15. 02h - 12. 62 = 8

. h = 7 . 71m
, 0 . 94mm

-

b : - 2. 22 m
,

12 . 96 m



Chapter 7 : Hydraulic jump

jump

Supereritical flow -> subcritical flow

Two controls love from uys and another from d/s] operates

On the samereach

turbulence

- & energy dissipation

T

--
E S

Sequent
init depth
depth

116 , 11 1 , /I II , 1 / 1 I /I

I I

Lj

Uses :

(i) Energy dissipation -> prevent sasuring d/a

(ii) Increase depth -> for innigation & water distribution

(ii) Increase dischange -> under sluice, tonepel failwater & ensure freefor

[iv] Reduce uplift pressure by increasingwo an apasn

Is chemical mining
(i) Removal of air pockets on supply pipes

(vii) Aeration on supply lives



Types of jump :

sFr Empe

1-1 . 7 Undulam

1 . 7-2. 5 weak

2. 5 - 4. 5 Oscillating

4.5 -9 Steady

79 Strong

-me 0

- + + Yx +
->-

~-->

->

-&
x-



Sequent depth (Rest. Channel
, horizontal)

-
/ FP2 , Az , 22

Fpi s Ai , 2

/ /

88

momentum en : pac = Fp-fortwa-E
=> po(-] = PRIA , -PfEzAz

-> gAzz= gA,

=> + A=A specific fonce

condition for

hydraulic jump
-> => Fr = Fr ; F: + As

↳ pressure fonce

momentuin force

t LIFE - D



Length o jump : Hon - distance from face of jump to a point

immediatelyIs ofrolled

: 9 .75 (Fri-is
"

Energy loss :

: E
, -E2 = this I for nects

Relative loss :

efficiency

= 1- Et CE-- ; should be given)

Height of jump : hi = he-hi

= Eliori - 3)
Relative

Itof

jump



En. 7. 1
.

Rect; b = 6 m ; h
,

= 8. 52m; v
,

= 15. 2 m/s ;

(i) Fri : F=052
= 673 (45-9)

. steady jump I
(ii)= LIFO-D

= ) n2 = ELExs"-13x 0 .52 m

= 4 .7m

(1) h= - 7 - 47m

Dissipation = V & hc = 9818 X (15. 2x0 .52x6] X7 . 47

: 3475264 N (watt]

· Hp= 4668 HB

(iv) E = h+= 0. 52+1
= 12 . 3 m

E2 = E
,

- 12 = 12 . 3 - 7 · 47 = 4 . 83

-
: Efficiency = E = 0 . 39 -> 39%

[v]- = 8 . 3398 = 3398 %

(D = 9 . 75(Fr
1 . 3)

= Lj = 9 . 75 16 .73 -1 x852 = 29 . 56 m



Bumps in horizontal non-nectangulan

F = F2

+ A,= + Ain

section--

Rest N/2

Triangulan 4/3

Trapezoidal ↓

Panabolic 24/5



#7 . 2 Trapezoidal ; b : 6 m, 3 = 2
, 3 = 120 mi

h = Im

F= + z,
A

,
A ,

= bh+ Sh
2

= 6X1 + 2x12 : Om 2
= 187 . 1

I =52
F= InAz

= [xx
Az= bh+ sh = Ghat zhe"

= 8 . 45m

22=XL

=L

Trish : ↳ Az Er

2 28 98 . 73

3 36 85 . 8

5 88 176 . 7

5. 2 85 . 3 192. I

5. 15 83 . 95 188 . 1

5 . 14 83 . 7 187 .33



En7 . 3

El = hitAn = Itou = 12 . 47 m

En = hut = 5.032 = 5. 24m

· relative energy loss= : 1-1- = 0 .58--5

stilling basin

A short length of pared channel at the end of spillway

that is used for energy dissipation duning hydraulic jump.

special appurtenances :

chufe block

sill
,
dentated

Baffle piens



Design : USBR Basin Il

for Fr >, 45

V = >, 18 m/s

Fall 168m

& 46(/)/m

Consists of chule blocks & sill dentated

Chute block : Spacing, width , he hi

wall space = 8 . 5h,

sill
,
dentated : spacing ,

width = 0 . 15 m

ht = 8 . 2 ha

top thickness = 8 . 82 ha



Ex7 . 5 &
design

= 15870 M3/S

New = 17 . 26 m

b = 227. 1 m

el = 8 . 80 m

V = 2478 m/s

@ = Au =) hi=Ch
= 2. 83 m

Fri:=20
= 4 . 69

Since U
, J 18 m/s & Pm >, 4 : 5 ; USER It design to be used

&=EFi - I = 17 . 41m > (Aw : 17 . 26 m)

·: basin floor to be lowened = (105X17 . 41 - 17 . 26)

= 1 . 32 m

Length of basin : E = 3 . 8

r

=> L = 3 &X 17 . 41 = 66 . 16 on

Chute block : Ut
,
width, spacing : hi = 2. 83 m

sill
,
dentated : ht = 0 .2hz = 3. 48 m

width, spacing = 0 . 15 he = 2 . 61 m



Chapter 6 : Gradually varied flow

It : 26th+& a
29

- St

= T
=

Su

Here, &H = -
2y

-

-
-

-

- - -

= So -

↓
=-

=

-Fr

-And
:-If+ SoFr

=) &(l-Fr] = So-

= In. t dynamic e of gradually varieda

flow

↳ 7 8 -> backwaten curve

↳ 1) -> drawdown curve



↓

So = P ; se:

= If

And , z = At ; za:

·ADr
- = So so

2 M

Again, 2 = cum ; ze = She
N

KGhN ; Kn : Shn

·

·:



classification of flow profile of gradually varied flow

Flow Flow

Types of bottom shipe :
-> &

> Slope sarp2
[

Positive Negative

Positive : [i] Mild slope -> S
. <Sa - has ha [m]

(ii) Critical slope -> So = Sa- Nu = ha [C]

(ii)Steep slope -> S
. > Sc -> hulha [S]

Negative : (i) Storizontal -> So = 8 - hm -> & [H]

(ii) Advense -> So (8 - hu- imaginary [A]

↑ not physically possible
Zoning :

*

*
[hr on nd

③ he zon hm]
-

S

-1

Warning : M1
, M2

, M3, C1 ,
C2, .

.
.



Mild
:I

②#
B CDL

#
,,,,,,,

Steep :

*
Sl

&
CDL

S2

⑤
S3 NDL

/

Y
S

Y

Y

-

Critical

* a

22

③ 23
NDL

,
CDL

S
-

Y
S

Y
-(



Horizontal :
T H2
-

*

CDL

T

3 =H3

S I 1 S &

Abrupt :

Al

*

-
CDL

B As
,

11I



Flow profile in serial annangement

* -> Back water
B

* -> Drawdown

NBL
③ - Backwater

*

CDL

⑤

1

mind- 1
I *

S

S CDL

Steep NBL-S

*

CBL

*
NBL

B *
S

S

- NBL

②
Steep'
- CDL

-

/ S
B

-

,
mild



#6 . 1 Trapezoidal; b = 6m; n = 0 . 025 ; 5 = 2; So = 0 . 001

& 28mY/s ; MA-A = 1 . 3 m

Normal depth :

Ar

> (bu+sh*In=

= contenxi = 22 . 14

= h = 1 . 9 m

Critical depth :

2:
2= A = (bu +shxzsh = 2 c = 8 . 94

=>> (6h +247)"5xang05 = 8 . 94

= ) h = 1 . 14 in

(i) um] ha - mild

his ha-ana & head he - m2

(iii) M2-> drawdown

·: 1 . 5 m -> 1 . 3 m; B-B at us of A-A

B- B AA



#6. 2

Recbiom,U
= 0025

,
Q : 3so

Critical depth :

h= = 1 . 11 m

Critical slope :

Are
=) (0x111)*** Motexlyys = G

=) 8 . 8871

: mild -> mild steepen- steep

*
NBL

⑫ -m2
CDL

B

-m2

-
su

*

L
NBL

*



Direct into method :

#6 .3

C4S ; S : 0000 ; o st

== 2. 63m

↳: 0 i

2.9
↑

hi = Un + 05 = 3. 13 m ; M
=Yu = 1 : 19 ; U2 == 11

S

8 Jen-tan y
take

mone

digits
= 0 . 494

*z=
-

- = 0 . 68170
. 673

= (u-ui-21-202-
: - 7176 m



#6 .7 Depth of flow 100m us

Trapezoidal; b : 6m,
5 = 2, So : 0 . 0025 , Q : 30 mi/s

& = 1 . 12
,

n = B . 825

hj = 2. 5 m

Eulen method:hi)= A : butshi

= 6X25+ 2x25" = 27 . 5 m2

So = 8 . 0025
P : b +2hFish

St : Ar= = 6 + 2x25F
= 17 . 18 m

=> 27 .53*x42o
D= A/B; B = b + Ish

=>If = 0 . 500337
= 6t 2XLX2. 5

Fu=
- 16m

= 8 . 8835

·: * (h) =
0-000037-0o

: h2 = hit Dur Edrhi)
= 2. 5 + (100) X 0 . 00229 = 2. 271m



modified Eulen method :

[hi] = 0 .00229

hi+2

= bithi)

= 2. 5 + (553x800229 = 2. 386 in

Chiti)= So = 0 .8825

A : butsh

8.8825-8 .800478
- 6X 2. 386 + 2x2.386" = 25.7 m2I-

1 - 8 . 0941

P = b + In sh
= 8 . 80223

= 6 +2X2.386# = 16 . 67m

-
: hi + 1

= hj+ amh ; B = b + 25h-

= G + 2x2X2· 386 = 15 . 544m
= 2. 5+ (0830 . 00223

= 2 . 277 un Fr=
u

= 8 . 8941

AR43-Not
=[25 .7x54:

x

= ) St = 8 . 000478



Prac-6. 5
-

2) mild-steepen mild

(2) Steep-enifical



1) Adverse - Steep

&nae-6 . 6

Lg] mild-non-critical-free overfall :

I



[j) non-advense-steep-free

I


