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PLATE-1



Design and draw o sluice takin of fro
Joo hectares ot 1000 duty. The tankbund

side 5lores. The "b,') level of banK
level at site s +34-50 . qood hard s0f
ovailable ot +33.50 .

MAX T LM wcd’er level in '[’ank (s + 38

level ts +3%.00. fherage
+35.00 , The detoals of the channel

as under . Bed level +34.00,

+ 35.50 .
5@,1 - ’Drsoharga fhvouah sluice barrel

’Discharae & O'YQw/dwta
= Q00 /looo
= 0-ad m.5/ S
5‘1'3—& (e Ven{’ UJO.% O‘F Slutce bourre,[

= 35.00 — 34.00
Dfr?v?ng hea.d,, h . 0.d5m

Constder, sluice as [arae orifice

Provide F95cm X 60cm

sSlutce (5 takin off has ou‘folp wid th ojc
s 44000 and the ground |

| dor Joundation s

ond &ide 5loPes ave 17 to L with -to,;

Head of woler level = average low water

dm with Q!

The sill of the sluice ot off - take S +3-00 . The

00. The Full tanlc

low water level of the tank
below the Slutce are

FSL +34.50 Bed width 1.45m

of bank ot

level - SLuIce, 5?“

= l-OOm

G = Cd,Pf f&gh

0.4 = 06 % a V(27981 %0.25)
A = 0l5Im"-

Do = G5cm

m o tonk ?wraa,{fng ’
through hich the

|
|
|
|
|
!




5{7'517"3 S COmFonen{’é OTF Suece barrel
|. Foundatton - (oncrete (60 tm th)

- top level +34.00

— bottom level + 33.%0
2. side walls — Masonr

_ {'OF width o.45m % base L-0m
3. Slab — Rec (15um th)

Sluice barrel

RcC SLAB [5CMS THICK

f 0-¥50m5s
— v —
o o e o] + 3490
20LM5 —)| 600mS T
F5ums
_’| 1 [-00M— J
+33-40
. bocms
B 3.40m 5
5’(&17-—L|— L — Checkfng slak thickness of Sluice barrel -
clear 5Pan, = 0.6m
€ Ffective 9[7aru = 0.6+ (0"5/&.)+(0"5/&)
e 0:F5 m

Helah‘l' 0'{,' 5oi'uraf ed. 50?{
= bund JfoP leve| — slab {'oP leve |
= Lo.00 — 34-90

= 5.0lm

Uni b wa‘gh{' of (oncrete

= aloo kﬁfme‘




Unit wergh{“ of Saturated sofl = a24o kﬁ{m?

Taiﬁnj o meter width of slab
TTotal wej’ah{’ on olab = Self werght ot slab + a»oe,fah‘f of

Saturnted 50i |
5&|‘P w&“ﬁh{' O‘F S[ab = @Ll,oo x 0-F5 X 0.15
wd’ah’r of iajrt?ml‘ed. < a8Go x 5.1 x 0-%5
= %568
%tﬂﬂ wﬁgh{' on 5‘&-[0 = Q%0 + 8568
= 8850 ka

gg50%* 0'7’5/8
= 830 kg-m
= 3300 N-m

For :2: Yy (oncrete

il

Permes otble be/ndfng, strvess tn Concrete, b = 50Nfmm™

Permissible  tensile otress o oteel , Vsp = 230N|mm>
é

B;M;,l/ri*g-ab*g tk#b #CLZ.--

We 3@{' effective dﬁfdfh = 9.Fom
So assumed thickness of slab 5 safe te., 15cm.
5k¢P-5 .— Earth pressure on 5¢de wall of Sluice -
wh (1- Sinp)
(L+ Siny)
Hovezontel €arth pressure at base
= 3240 # (40.00- 34.90)" (1- stn 50)/( I+ 5iny )

= 4430 k? [m?>

Far th pressure =




Hor?z,on‘taﬂ €aan Prefasure,ai' {UF’
2240 * (.00 - -90) " (1-5m 30)/(!+ 5iny )

\]

3%0% kglm"”

"

_]BF 013 Bank level
—+40.00

of |

0+ 3m —

+31.90 ! L s
H \LW" Vl\l [
: l\%
1 34.00 W
===y

D-bm

Total horrzon—fal ‘H’lru,S{'? H = (OC’[/&)* (L}J*SO‘f’ 5808)

= 3% 3O|<g

(3308 + 4430 )
From base it acts at” a ‘ﬂei’gh{ - Vg 2

(5808 +4480) ’

= 0 fhm

5(.'6,?-6) = (Dej‘gh‘l” tvansmitted bg RJDO'F 5(ab
weight transmitted by voof slab, Vi - 8850 [ 2
- t4d5 k?

Tlﬂfs acts ot o distance o‘fl 0-0F5m ‘Jfrom the toe.




| Si'ep—? i wefjh{’ of €arth on side wall.
% [,Oer'ghf o'F Earth on ‘h}{) side of wall be,xjond/ jlab) V,
- 9240 * 0.3 © 5.

- 342% k
thes acts of a distance of (0.15 + 0-3/g ) = 0:3m
’FYom ‘Hﬂ.e {'UE.

b LOe?ahf of Earth stand on Sl.oF'e, of wall
(> Rectanau[ﬂY portion vy = 2a4o * 5. * 055

= bd83 kg
This acks ot o cistance of (0-45 +0.55 /) = 0.325m
from the toe . |
07y Triamgudar portion Vg = 20" Y5 T0.9 T 055
« 555 k
Thts acts at a distance of [ o045+ 43 (0-55)] = 0-81Fm
Lrom the toe.

Ste,F-g o w&‘ah{' of wall
Unit wejght of BB = &100 !<-3me
of wall, Vs = dl0o0* (0-9/2)> (045 + [.0)
= 1330 ltg
Thes acts at o distance of (0.9 &(0-9,5 _H'O)h

X
3 (0-45+1-0)

Loei 3|’Tt

= 0-3%m From the foe.




5{'3F—C’I - 5{‘0-!)?[1[3, ﬂnalzsfs of Side wall.

Ttem force (I9) Lever avm Moment
Horizontal Vertecal (m) (k3 —'h"l)

Vi Wy 45 0.0%5 33].88

Vo 3¢t 0-3 0k 8. |

Y3 6283 B den 455518

V’T 555 0.31F Y53 44

V5. 1370 D3 4 1)

H 520 0- WY > 16y -
Totod 16060 626(. F
frm of the Yesultant, X - ZM/ZV

. 5261-F [l6060
= 0.33m
@CC&n’tvrcHg, .l w (b / 2) =X
> (10/2) - 0.33
= 0:d43Fm
allowable eccen'tﬂ'ch‘g, 5 176
= 0.1Fm

So vesultant 15 Ju_s{' on meddle third
Moximuwn Compression ot Toe -
L
= sv/b(i+ce/b)
[ 1060/ ()] (146 0.19/1
3240 1<3[m"~< 3R500kg[m*

Maximum —ten sion at heel

zv/ b([-—Ge,/ b)

llsotofe] (1=6*0.0Bf L =
Hence Safe -

41

"

Iy

u

31 k3 Im*< 125 '<g Im




5&:;;——!0) - Tlower head /weU

TB'L’ +140.00

W‘_T\oz
’&l—.’l
an
-+ 3%.30

2 M.w.L +32%-00
—2|8%k— 1.a5m ——|7 = ——
x Q
i F-T.L. +3%.00
+ 36-50 o ———
0 s f
-2 © 95 ¥} $
O — | ddm —3 < 1
Q o
|
+3%.00 p| | g

well stetntn 9
_internal dia. 1-d5m
s ‘i’ol; (evel ©5 0-3m above M.F.L
— lorst condi%fon D) u}hen well 5 mepta

~ thick ca[f‘nd??caﬂ shell
_ oith stand  vadial earth pressure  on outer side
— de,veloPmenf of hOOF ComPress?on, within stress [imits

Step-11) Racliad earth presswre on [
Rebhan's qu;hi’c.ol Method !
Pa € Yk " wh
Conotant, ¢ = 1 + [Lq-ﬁ “A)/HLJ

A - orea of the ‘F,a bcdg ;
H = Total he?ghf of wall
L ® horrwn{’al Projbf—h.om of La'd", '




K - (I-' Sa‘n\f’)

= 0.3
(14 Stny)
L )
o= ‘n' Frgur de
LLR /] B’ Area of Figu & 7.
O = Oma[e/ of Tepose lﬁu___ VN tye-oo
1 |

:30 //: . Fom

e - A +38.3
x L s
Tango = d"i/a.‘f' —— 3.40 _ﬁjj___?c €
=6-D/a,30 //

CL‘F = .2 3']‘“?"’11 /;
“Tan 60 = Hjah H / Y. 30m

ah = ‘9350?-‘18'71 /

/

bc,' = 0‘2#[.:[' = 5-'-[’ 7

COL = ‘F-—-b(‘/, /
j -3y di
- Lr - Cl‘ R A4
F34.00
= 0.0Fm 248 | T
_ " 53
A= (1) (oot +a-48) =%

-
—

9.1 Fmm”

.65

Rad}a-ﬂ

PfeﬁﬁuYe, ot  + 34.00

c 165 ¥ 0.33 40 " 4.3

: mﬂlkglfm

Radsal Fvessure, ot 42650

= 2416 z<5{m

= 1.65 ¥ 0.3 *ﬂli,o * [ 38

|+ (s *2. *)/ﬁ,f.a 340




. 5@4&) Chackfna the thickness of well al™ +36.50
Use lames theor 4 for thick Ca,(t‘ndy,“cal csahils
radial pressure = o+ bfR*
hDOP Pre&sure, - - b/Rz..
R = vadfus

o, b are constants
radiws o'? outer Fer?PherE}, - ([-315-!— 0.-45 + o.Lr5‘)/a?

= |.08m
Fadiu s of ihner Peyrerrg = (1.35)/09,
= 0:.6Im
(@) Outside
a6 = at b/(r.og)l’ s W)
Lb) Tnode
g & D¢+b/(0.63)L_____,(02)
a = 5561’) = - l%Lr:f'

Hoop compression ot outer Pe,vi’Pherg
3363 — (-13¢® / (1o~

4519 kg/m” < 32500 kg [m*
toithin Permfsa?bla stresses In masonry
hence safe .

|

Hoop Compreﬁﬁfon at” tnner Pe,r}‘PHEr
- 33%6% — (-134%) [ (0.63)
= 6134 kglm* < 32500 kglm”
woithin Pe,vm?'ssi‘ble, stresses fn masonry
hence safe -




Sh’,f)-(?:) Cher,k:n2 the thickness of well ot +34-.00

racdius of outer Fgrf";h&rj - (l-o?‘5+ 0-65 + 0.65)/ 9

= |-28m
(@) Qutside
5991 = a+b/(x.§8)°’ - .
b) Tnside
o - atb/(0s3) - -- (2

a= #0000 b= —&800

compre ssion  OF outer Pe,r?Phema

= Fo00 — (-—52800)/ (1.28)"

= 3ty l&a’/m?'-f 30‘2500kglm1’

votthin Permf'&ﬁi‘ble/ stresseS  in masonra

Hence. safe -

HooP Compnssmn ot thner Parr,;he.rg

= Foo0 - (*53800)/ (0-63)°

= (000 | Im*~ < 32500k8(m1"

Loi thin Pe.fmfﬁf%?b‘ﬁ' stresses masom?

hence safe

5+EF"“") 5Fecfac|°c,ajﬁ’on5f

i Fbundah'on O'F 5[u}ce, ba’rrej o= LG |:3:6

a- waUﬁ D]c 5‘U-tce/ b(lﬂ'e,[ ?e well - SI'One/ maﬁonrg
Pornﬁn3 cMm l:Lr

Hooly

5. 5lab of Sluice barrel — R.c.co DR

with
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Deﬁiﬂn oo Crosd dmfnaﬂ& work 4o swit +he ‘Fouowi'qg Par{fcu[ars .

Canl *

d:‘schw%e, v 35 (ume
bed width * 2o
bed level = +40:00

Full Suﬂ;l? {evel y +42.00

Ulimate bed level @ +39-F5

Ulhimate full 5uﬂ7[3‘ [evel +4&-50

aveage velociky 1 conal 0-83m/s
Left bank top wio{{—h ~ 5m

P.l‘ahjc’ bank ’rDP width - dm-
Canol stde 5loFe5 bo?l\w {rn-srdb and oubside are &:1 with unloankmani’
with o minimum cover, of 4m over the hﬁdrau,lfc, amd;en-,l;.

TBP’ f{F ganal bank '1"‘13-50.

averag e 8r0,und« (evel * o Flankss of drain i +38.00 on bed |
e taken as 438 oo’ ot the Pot‘h‘[’ of crojsj;‘ngi-

evel of

. the drain ma_a also b
' dradn !
Codchment area * 8 km* v v
 the. maximum t,omFui’ed' oh'sd':arac (s worked out 9’11' boCumec Muing o
Formulew -

Coefftcient € =15 1 Rave's
Maximum floo d- lével of the, drain of the sife

(objerved)
avero.ﬂe bed level

of CrOSSPht} s +39.15

ERY

of the drain at the site of croSSi’m} rs +-38.00.

Hard soil 5tM'H1blEz for the foundotion @5 met +3+-00-
: ¢ .

5}'1’17-' i) Canal m‘{'e”\’az' +hro u.ah the 'h’ouah-




2

)4
M-r-z‘g -
N amrr®
+ 39775 )/560 | Bl ' 20Cm 5 .
= 17 v . v . ;7 L~ §F 3 )
12+ 6om | {FR:b Dol n
&Lk - et
J, t37-00 |

h = Cconal disc.harae, /(‘FUL” Sufpl«f clepth T -hroqak* Maximum

velo (J’EH )
h  the Jrroua)n - lesser value of

width of h'ouﬁ

Moximum VE[OLT I'B -throua
d) 2¥ normal Uelocﬁ'zr
= 3” 0-83 :‘l-Ggmls

d?) |5"’YLL5 - o
the loss of head ™ the canad fs qw*ﬂ "’33"3*‘9[5 full Suply deFH.,
in -’(roua}l = am

- 35’/(;2*1.6) = 12m

word th of J['|'0l-18
th o Clear wid

50 ProU‘rd.L RCC ‘h’ouah i




51?-': -—ﬁ) 'Drm'naae water waz.

. weaning Coak

| l ;
. - i " e -7 » ' . :_.. : . )I_' ‘Jr’-;;}_} aOID

+36.0D

|

Le"‘g“" of wa’ﬂ’.rwaa > dwainage disahaarae, / (clepth of flow in drainag®
barrel T Velocity, ™ drain barrel)
assume ering coat hickness = 4m
RecC slab for the roof of drain = 2bem
50 bottom level of RCC {foualn - _,,30,‘}5._0.3«:1 - 3946
- +38-00
dArain 1S

average. bed level of the droin =
e a‘qvqe,duct the bed of the

fo reduct vo.of vents of h
Cl.E,PYESSeda fo +%%-00
ol.efkh of flow ™ drm'na;de, barrel - 9.ybm
Velor,:-ha» m drain barrel = 3.25mM[s
Lenca’ch of wa‘terwq? . 60 /(&_%4’3’3‘5) . 2.5m.

Hm each -

Prov?t‘ib 3 vents ot @

Step-d - Canal {rouah
'Dest‘«amed« for whmate condition s onlna
Sill o‘[’ Cﬂnol ‘houah <« OBL = +39.35

p iimate full supply evel = +u&.50

M 9ide walls *
the top of cantilever walls of ’(rouﬂlft s lkept ab 0-5m above
d 19cm -Hu'(‘,l(‘

DESL an




t43 0°

__)I (}-l'jk,

0-50m
u-f.-S-L 43 50 J
L _Fohoo 3

12.15m

L)
M—

Lot 15U 3 Naungh l

’%au»)f h_ _

“ WSons

|

— |&.00m

- --d 139-35

7 +39-49¢
Max Bm of cantilever :th'/(
h-y25-39.75 =3.F5m
Max B-M = (000 ¥ 9353
< 346 lg-m
- 3466 * (0 N-m .

4 A

for 1223y Concrele, )
Permb sible benda‘nﬂ shess m concrete , Ocp = 5 Nmm
221
-
Permissible tensile shess i steel 03¢ = 230n|mm
8
Bm = L Ch v K rprd
e el’ G'F‘F&CHV& d&ri"h p= O-cﬁlm .
5 Pmu‘rti& overall thickness 0-3m .
. 15emS e
A4 ke _
st w50 P wqd.00
; - Fs.L Yyz.s0 )
' — B
i chcg&.
2,00 M ——— &
’ »
0
mi-L ) A 39{
kAl 0L | +38-37
- > > 4 » v a %i
& 12om T _423-Hé oo
&b —,
f 43800
b 4124 .pD
]




pottom Slab 15 alsc voof slab for drw‘ﬂaae barrel
eff span = @5m.
assume slab thicknes S 0.25m
and wearing Coat ©0.0m -

Load per sq m of slab + ©¢
Load of waler = loso ¥ 15 = a¥bo kg

Total load = 3y50 k-a!S%.m,

Moax B-M (3 Continuous SFans) OCLHh"na,
i 1
= w0 (Tsus56)

Max BM = 3y50* 3-51’/10 _ Ql‘iéka-*n-
for 1124 Concrete -
Parmrssrblw bend.fnﬂ Stresb m (.on(,rel'& Teb =
Fermissible tensile okress ™ steel T =
BM = Vz*%b’d*k“b*d}'

We faei’ e Ffective dqa’rh = 0:|%m

So a,r,su.med./ thickness of Slab 155

B DMLLO N /\

Dyanag€ uﬁff%gg

g Coat = 0-2‘1*%00:6%1(?

GL'? '?njfevmedjoj‘e, Suf’Poff'S

5NJmmL
Q30 N]mm’“

ofe i-e, 0:25m.

AvC [Qngl';"
canal D/

P

Tafﬂ ﬁ-{)mf}_




[ h0u9g

Al I RS

long "vadtial dosk :
3 'r ,f(él OY) (2 - ”
~ong canal

/ ‘ T}\wu%}%, [

Toll

Chann E’// // -
/77
U/s

ion@,‘ftud]uﬂaj 6€Chdg" -:'QZOFW;'} (‘lj"a(ﬂ/.f'.if?

S’mF—Lt) FT’WH? max flood levels of d*&:‘naje,
Maxw flood level = OL/5 MFL + afflur due hho“al"
affun due o brough = (1R +E-LR)] v /2

F| =0:505
e - a(l+(03b[p)]
o = 0:00%) b=o0-|
Totald (ena*’h. of Si‘Phon loarre,l, L= wi dth o{' canal
h + éidewalls = 1@ g ¥p.3 = [Q- 6m
R= &5 *9u6" 3/[(&-51’&.%)* &#3]
. 0.6dm
afflux = [l+o-505 + (000348 ¥ 13,5/0-62.)] 3.957/9%9.8)

troug
H'adraulr'o mean ’radJ'bLS ’

. D-%5m
& 3°|.'}5' +085 :-{»HO.SO _

Step-5) Teal channel of the drain -
Prior O construckron of struckure BL

MEL = 32-F5
= L35m .

Depth of driin = 3435 — 2208 =
wachire BL = +3%.00

= +38.00

HF{'B" COHSEYuLh'Dn O-‘)L S
MeL = 39-73

Depth of drain, D=39.35-3+.00 = 2.¥5m .




ﬂsaum& limi‘[’u’ng« veloc}{? = l-b’m,\s
freov = G’lff'('harae’/ve[o&'l"a, o 60/,,5 = Hoogm -

B = l¥m.
mfL T
—
‘ Yo
r LF
9.15
- +33 00

k—— . 0m —

5{'&17-5) Afflux on dYOF wall

o T, +40-9%
d.60(d) st
s —  +3800
77 e
/////;77777_ \Dmpwa”

Lengl’h of d.mPuoa,H bl Ling walls = [I'm
discharge per m length of drop wall, Q = 6o/ =5 45Cumec
Q - free weir (Broad, Crested ) + drowned weir
Q- %> Cdideg) W+ cq, d(Pah )

d’; Yo.60 - 238.00 = Q.6m.




5.5 = ¥y to6dxasl) hR o5 96" fpras))
offlux ,h = 034 m
mPL over drop wall = o0.60 +o0-34 = +uo. T}

Step - 6) TnsFeohon track

/’7 +43.00 (wgfL surface)
Fam-raf
wall
+41-15 (exfrados) Earth f;“rng
’Y +Yo-00
bFrfn(c]fn? lt‘,ve[

Loidth of roadwa? - 3.65m by, kerb s
Roaduwacd, ca,rn‘ed- over Cont,ref'e, semi— Circular ourohes mr* chnes_s

0.Hhm -
5PYFH‘3""‘35 of arches above drain water level as 440-00

Bottom level of arches (intrados) = yo.oo +&.5/a =tul-25
ToP level of arches [E’.x‘f?ado.S) -+ 45

Rood le Surface level = +43.00
farth filling providecl as cushion bl,, arches and roadwag
SWPGJOIZ connected +o canal transitions -




Step - 1) Foundations of abutments and piers :—

Botom level = +36-40
Top level = 43300

“his 15 same b Solid a.Pmn.

Al this —Floor made as mOnOL?'H’\FC .
of structure evenlz on the soil .

This drsbributes the load
Co.f)a.bla of aoh‘ng as an tverted arch 1o toke care of uP[thv
Prtsgureb-

However checked and verified o that thez donot exceed +he

50Lfe, b&arrn? c,apauf?,
Thickness of pier = L-eom:

Prbui'menf under -h'ouah |.oom
1
75
0-3m P
‘ 4 3+.00
| + 36-40
prbutment under roadwag t S
5Utrd'lar39,
Chﬂd‘ﬁd’ FUT Max _[g
foe pressures
0. M
| +33F.060

+36-40




5’rep- 8) arc [enaths to fix the lenaths of drschqrae, wznas.

d‘f& oF arain
canal FSL = +4a.00
dmlnaﬁe, bed = 43300
ditference = 5.00m
arc lenath - 5t = Q0m .
U of droin

Canal FsL = +4aee°
drojna.a&bed . 43800
difference = y.00m
ore length = 4% 4 =16m
distance 3'%0 veturns = [+m(uf5 ond d/s) o
YQun ings -
dmina.ge, aPronb FroWdﬁoL llp’ro end of drai aaﬁ : ‘3

Tﬁwﬂro[engﬂy
Drain Uf /
R A
./

o ‘n‘“‘ﬂh J Canod Dfs

Yﬁadwm‘
[/

Droun D/s ;\

T anage w;na 5

Coned Wing>

\

%' Channﬂf

|

Plan




QhP-q) [,enafh OF Canai Lo:‘nas Olnd- O.Pron5

UP[;H; [ mMaximum when canad 73 full & dfajnaae, emp%,

UP“'FE - 4q.00-3%.00 = 5m .
Horfwn{'o\l creep to travel up to end of a,buimen‘f =

L+ &05 (&5 per E:Lc‘ah'[) Hweora)
assume drain floor thickness = 6ocem Teou
Totad u.Ph'H re sroted bz concrete = J L
0.6t (225-1) ~0-F5m . o

Restdual heads = 5- 035 = Y-R5 m

1\ _L)u'H'Dm 5 [QID

50'[1' C' G-F"’Oﬂ

assume Creep farad;en‘t 1 in 4
b5 g & LEL03 38.00
S— abutment
L = [Hm
= b&d-Wld,,H")

distance Plw wl'nas
5+€17”l°) Canod transitions i —

Yls
L(0-'3-0 d{‘ﬁ
-V fe—
) + 4-3.00
KT‘W +43.00
(_,,Ve:l’:'r.@l
335 _’1
UBL +39-15
je—
sy UBL +39-F¢
o Y
—— ] - L +3%.00
~ +36-40




Slep-11) Wings & yeturns of drain

Vs
At d.un(,l:l’on DF ‘houﬂh 0:5m
+43.00
| &
8
3m
° q.4om +3%.00
+36-40
Ul
Level wing % veturn Q-3 4 41.50
1
79
0-3m |. g0m

+3%. 00

J +36.40 ,




s

Level Loinge % yeturn .55

0:3mM [ gom

+33.00

[

’ +36.40

5{’&F-—12_) 'ﬂrl(,hoh'na arranaemenf ocor P,'ers{

slab -
t = mFL - J(roua"\ bottom level

Max u.Plu‘f
Yo-60 — 39- y6 = Llgm-.
Coun’femc{.’ of roof slab =
0-99% 3.25 = 0-65m
Net uplift = 1% = 0-65 =0:5m
UPward. thru
9.5% 18-6 V0.5 ¥ 1000 = [goaokj

| —domm e anChor bolk ¢4—ocok3,
No of bolks Tecpw'red = lenlos-

SE aah’ha on jPan =

abut'men{’.s % ‘b’bua“) bottom

;‘i Fsmm Y43mm

{  psphalt fillm

i e— P

' alvound bg?t;

oZDmm d.f'a {90[ t'

Hn[,hOY f;)afe/
(omm +hrek

le— 1oomm—y




5{?,?—-[5) SFeLhQ‘caﬁon(s =
| Fouanda,ti‘ons = Pa‘ersia,butmmh )

Q‘Solfolr yons - CC 1ty:3
g 11y 3 (mao)

5 —-ma,SOHrH,
sl concrete (1y: 8’)

(6 C-M.

wrnas and returns — C.c (13:¢
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Problem ! Des?an o canal dvoP (motch J(HFe) of dm with the 'ﬁ:”nwrna
dato -

Hgdmul.‘c Emlrr’c,ulars Uls Canal D/s conal
Full sup Pl}} drst;harafe/ 4.0 m®[s 4.0mYs
Bed width 6.0m ¢ o

. Bed Leve +100-0 m + §.00m

Full SQPP\‘J de—PH‘ I Som R [.50 m

Full supply evel | 4 wsom | yasom
Top level of banf +12. 50m % [0, 5o
T'@P oidth of bank | ""azn;] T :?:—

Half 5U’FPIH dﬂpfh Lo [;,,,7 ]

C"Tound level of the site = 4+ (0.50m . qogoL soil for foundation S
avodlable ot  +8 5om

Shp——t) Notch .
Q= Yy Cd @L ey 3,5 Caﬂza) tan /g H 72
Consider two notches
a= (9) o6t (2asn’ L’ L5 (815)" 0.6% [(272:8)

tan O)a L% (@)

(M) Half SwFP\ta d.bP’fh . *
| = (%)% 063 [ (ax2-81) % L"I-O(L-f—(g/:s)’ 0.6F ]fo‘a 1.81)

tan gy 0% ____ (D)

By So\vrn? Couetions (1) & !(ﬁ)
L: o.tm, Ofg =5 ¥




f———0.Fm "’
¥ 50
~
|+ 9m
{\5‘%5'
+ 10.00
0-‘}m —
5fap-—&) Lehtatlﬂ OF ciToF ma“
T of Ys bed width of Canal
= 6" 13
= 5.3d%m
5{?? "3’) 'EJP bode'l t‘)']t d‘roF wall
15 o 30Cm wider +than len th of notch P?EY

talf of the oleP{'h of water over sil of the

Lenﬁ’rh of wotch pier =
notch

th of water over sill of the votch = L.5m

Lenrdﬂ'\ of Notch prer = 15/9
= 0-1m

ToP width of oLYoP wall = ool + 010
- 0.9m

adoP’( l.om

5*“”? -4) Herahlr of dvoF woal

deljend. ULFOH oleFH\ of watey (‘.uslm‘on

Cffective daPHn of water cushton = dy full Su,f)lplv dePH-] + X
X = d?ff&veme, 0{' d’/ﬁ: bed level 7 a}DYOV'l“l’OF (evel\
for south Tndian 50tls




CFective de[ﬂ'h of water cushion =
0-9* alef;i;h of water over sill of motch *+ fdm}o

Bk = e TS [a
x = ofm
Haaht’ of drop wall = 10.00 ~8.00 « 0-4 =&-Y4m.
Us Fs.L +1-%

s ks 4950

wa{’ev cu 5‘h1'on

—L : i ~+g.00
+3}.60 0-4m S LT
T
FTP‘ron

SJ(GP'S) Base width of de wall
(h&’ahf of tivol; wall -+ otcPth of water over sl of 710’(0]'1)/

@eu‘-ﬁo arav% of material
x (&?-+h5)/ﬁ5£2
= d-6m
Step - 6) Lenafh of Floor (apron) of water cushion
dePth of water over sil) of motch + & - /—(To(ept'h of water over

sill of notch ¥ olYoP)
. 15 &% J{15 )
= S.0m
S’re,P—"r) Thickness of  Floor (apmn) of water cushion.
(Ya) * fzotef;t’h of water over sill of notCth + dro’)>

= () [(r5+a)

= [.0m .




Step-8) Notch prer
TUF of Notch pler = FsL

= +1.50 / §
width of Notch = ujs fall supply. depth /2
- I.5/a "
= 0-15m
PYOU:"Cie/ 0-8§6m.
: Uf& Fol +lU-50 No}c}l |)|'tf

woler cashion Y5 FSL  +9.50
i.0m i e
L +§.00

i VA / v
O-Ifm &,"-'“él 1/f/‘/{

L-bm +’+6‘0 ' t ,

Fopl l:b [ l] -
'Dl'o[y wat
0.-85m Lo-
h
wich ,
\ ' . .
—_'\r - o Il/l’.f

B 5Frcq,dﬁf stone. -

Plan of Notch in
Cl'rop ooall




fr
ﬁbu,tmm't
5F[tud 11 . \[ .
Vs .

Plan

Step-ay Abutment (80)
Lenath of obutment =
Base width of dYoF wall

1

[

0-50m +12-50:0f5 T BL
/ //
L-0m + F-60°
— 46.00

d-6m .




Base width = 0.4 * He;ah{i of Abedment
= o0.4" (,&,5__}.5‘) =d.0m

5%{3-—[0) LOTnﬁ,. walls
Vs tevel w?n? PFBI

5]) IQ3 I _1_ 5. 5o

/// T1d.50

1

[

0. 5m |.6m b3 850

&.8dm ++-90

Base width = o.4 * Haa},f of w?n?
» (8.5~ §.5) =1lém.

- Oy
Vs 5[°F!'n8, wi’nﬁ ch - :
5Fla3, _ ot +%.00
Distance Yw vetums 5 6.0m
Gection at ‘¢ D-50m 77 nso
1
/
- +F-60
++.00

a-60m




Base woidth = o4 * Herrﬂh’c o{'w‘in?
. pkp* (125~ 6) =2:Om:

Gockion of 'D'= Same a9 veturn.

0: jom 0.50 4, TB
77 41U 20 5 L
. /) ) S
i
0-3m |.dm 0:3m 4 3.60
‘.80‘“ +},OG

Base width = 0.4+ Herjhf of wing
= oy* (105 -3€) =1am.

5’fep-*“) Returns
d/s Returns (e i~ 0.50m

7777

Secl'l'on a{:\'Dl = E
Seckfon ot "€ 23(

l.édm .3
07 4+ 3.60

0.Ilm
Base wedth — 0.4 * Hei ht of return
t d
= 0.4 *(10.5- }6) = .am-

-+ F.00




Otep-12) §Fea°‘FFcai'fan6 e
1. Foundations$ of olYOF wall, a'bd’”“-’*”ts, w?hgs and. veturns —

R U {13 : 6
9. Walls of dropualt, aoutments wings and returns - shone

moasonry, with ¢M Ly FIM{'en‘hg, with ¢m iy

> . Notch piers _R.C.C 114y

4’- Perh - c.lf,-l:ll':8
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Full &LPP[H' dJSd"arﬁ
Bed width
| Becd level

Full ﬁuﬂp ha d_eP{h

Full Su_FP[g level
ToF level of bank- /

. _ﬁdrau_lui partic culars

U/5 canaﬂ D/5 Cana.?
e 5”’73/5 %5m3/5
6.0m 6.0m
+10.00m + 8.00m
|-50m I50m
+ 1}, 5om +% o
+12.50m + 10.50m

(:load, 501' ‘lcﬁr 'J‘T)unda’ffon (s avcu abla af +&. 00m.

'Sh"f’ 1 - Width of weir

B broad cres
dlgjthgrge, of the canal -

ted wetr (S ProPosed b/ abutme

v bed width of canal

L Width of the woer ‘Fiumm vatio

width of weir = O35 "6 = .5 m
| r‘_ DYOIF' _ Flur;%_,q_faf ‘o
| }['&P‘{'ﬁ [.dm 6510
| (L2 4D Fom 157
l | >3wm / 85;/.

| bh’-P-'& — weir crest level !

W, Totel Ever 94 Line
= Wy F5L+\//§.

= 0% mfs

. ujs Total Fnergy line - <p

Veluu N = 1}5/[(! 5/&) (6'1’:{' 5)]

O —

—

Ay
AL

u]s Total {-qheYag lthe = .54+ 0-F5 2/02*‘?-81
1 1.5 +0088 = [1.528

nts to cater tothe

th of flow over the welr

/ o

®

P-roblem Des.ﬂn o candl dm’a (3104245 we) with -the a‘vllawma/ dota.




ldﬁ’-FH‘ of Flow over the weir !

Q = ()" Ca "B ‘p’@p)
- dafth of flow over the weir
Bt - cwidth of weir

Cqd - 0-62
+5 = (3)" 0.627 5" Di2r9.81"D)
D = 0.94m
weir crest level = 1-5d8—-0.9y = +10.58

5{?{)—3 — Lenalrh of weir crest !
- (&/5)* dgF'{"h o Flow over the weir

= (02/5)* 0-94 = 0.6m
5{'619—-11— o u?/j ?laﬁﬁ *J_I_l% 0.6

5[0[:»5 of 3[&&’5 -‘rEr
510[)3 "rcsf on Cur{"ai’n wall s +10.5% =
Cur tain wall width

radius
%:‘n weir cresf Wi

Radfuﬁ = def;Hﬂ of How over the weir /oz

0-9y [ 2
0-bm
Tanaen{ lenat-h = vadius
tn© = 1/(1p) ©° 63 a6
Tﬂvﬂcdt’,-n{” (ey?{’h = 0.5 ¥ian 3]093’

5{'&{9-5 P — al/5 alau‘s :
Sﬁre of 3!&(,{5 = 3, L

= 0.6mMm

th a radius

" Yan 9/(;;'

_J;‘fn vaelr Crest with a vadius

Radius = alef;th of Flow over the weir = 0.9ym




Tanaen“f lengt’h = YGO&;;*{Q” %a _'—H—F\ 3 06
b » 1/(3/3) ©=-=5"19 —

=
Curtain woll

cut of f

(veduced level ) of baffle Plahcnrm
wave

S’rai)-G) Cill level
beritical dePth below fDYmach'on O’F Sfandrni

= df, FSL - Su

(hnddfwlfc J'umf)) for exPandjnj d/5

Subcriticad dep’ch below formation of Standing wave for exPQndm?
dje = suberitreal  depth below AJovmatron of 5+ano{;n8 wave

(hxzj:c}imw[a‘c, d'um’;) for Paral[el djs + Calculated c{yDP - actual

drop
Subcritical deP’ch below Jormation of Standin
jump) for Faralle’ dfs = 0.985 * (fir‘scharae /w?dth of wel'r)

|
0.5" Calaulated de 0-2

Caleulated dyop = actual dTOF /ko.lﬁi
k - ds bed width of Canal / width of weir

K- dfy 645 =133
Calculated clvoP . actual olmF /KD.IEL
- &/,.330.:5& = [.9lym

Subrtial depth beos Formton of stancimg. wave  (hydreutic

o) for porle s = 0355 * (dchugt ] wrst of
0-&|

wave (hydvaulic

calculated de
” 21
. oags * (35 )" 1904 = L lem
formation of Shndu‘na wave (hyo{rwl?o

Subcritical GL‘,,PHQ bielgon
dfs = Subcritical dﬁPﬂn below foy madion

JumF) oy ExPaﬂd;nﬂ




ey |
010 Standing wave ( hydraulic d'umP)
fos Paratlﬂl dfy + Calculated dToP — actual dm}o

Suberitical deP’ch below For mation of 5’rand.f'n3 LOave,
(hadraub”c, jumP) for t’,){Fandrng dfs =
Ly3y + - & = 388
Yeduced level of baffle P[af’Form
e dj, FsL - Subcritical depth below
(hadmu(io JumP) for exFanoH’nz. d/s
. +9.50 — 388 = 4810

Step-)  Height of baffle woall
treal depﬁ at formation of 5ﬁ5md:'»?

formation of .S{'and?na wave

= Critical de[;th - hm)er cri
‘ wave ( hadmbtlrc dumf,)

Critieal dﬁpt}" b [(disc.hargﬁ/w?d’rh of we,h')L /accelera’f:’on]
due ’rograv?’fg

V3

huaPer cvitical de{)th at formation of Standrng wave (hgdmuh‘o

Ju\’YIP) S D,‘;i5-“ (d,fscharaf_/w;dﬂq 0{ wer},)
dro =

Critical depth = [(d:&charae//w;dth of we?r)n'/acc,b[e,mh'on olue s
F ) s o gavity |
= [ (#5/45) /a.81]

= 0.66m
hﬂFBr Critteal Olc,P{fh ot foymation of 5{’andfn_3, wave(h?dmub‘o

d‘umP) = 0. |83* (discharg.e, /wrdth ch uotei‘r)o"‘?’m’,-.F Calc,ulaf'ed

0-89
* Calculated

+ 35
L l-ﬁquo = 0-23m.

0
o
oo
(&3]
4
e
-+
wn
o
¥
wn
—
<
o




he,.rﬁht' of baffle wall
- Crittcad deFHw - hm,er critical daPt-h o4 formation of standin
wave (hﬁdvau[rc JumF) ‘ 3
Step -8 ) thickness of baffle wall
= (24 )* hei‘ah{" of baffle wall

- (93) 045 = 0-3m
Sh’.r—ﬂ) Le,hakh of baffle PlOd"FOYm
. 5.25 * heght of baffle wall

. 545 "ok = 29

Step = 10) Cistern level
& ol,/5 canal bec level — Cistern dePi’h
Cistern d,gPHq = mMinimum 0.15m for mmor (:analslo&m for
main canals and branches below clfs canal bect level (or)
Cistern da)oth = o ¥ djy water d'e’f’%
= 0.1 1.5 = 0.45m
Ctstern  level = +8.00-0.05 = +7:85
Cistern flood d‘o?neol defector wall with o SlOPe, cr]t 1 w5
5{'51;_, 1)) [,enal’h of Cestern
(st Critevion !
5 ' 5ubc|fiffcat d£F+h below jCOT ma‘tf’on o{: 5J[andi’n3 wWwave (hadmulfc,

jumP) for Pma“&l d/g

= § LG =HED
Tf soil of evodible mature 6" Suboritieal chHn below Formation
D{l Sfﬂﬂdj’ng, wave (haolmulfo J‘umF) -j[mf Pamllg{ d/&

= 6% 1.4+ = 8 84m




- B

[Ind Criterion. -
Lenaﬂw of Cistern is the 5P(a5 (.L m5) of djs wfnﬁs,
wetY _
| Crgern length Lws _—TIT1
] el —
q (49~ ."'ﬁfif') . <
\ | | (. Q5 ’
e T 11,',.5
q 15
3.&5/; 9
R ds
,/'/ K-\x
| /_, - "“xh )//
g Baffle wall _ /
Deflector .
wall ¥

flisuming L1 in canal Cuﬂrf‘na L width of water U\JQla at FSL

= 6-}-— |;5+|,‘5 =9m

Jo lEnaﬂ\ of Cestern = 11.85m 6m T

|
|
! 5{’6[)-—151) Ys Aransition of w?nas s
| the Slea of W LoTnas -1l

fosuming L 1 in canal Luﬂma } width of water wag at FsL

= 6+ -5+1-5 = Im ;

| L6h3{h of d,}s transttion o{: w‘rnﬂs B L .
| - fcl/a-"'-iﬁjg)*g = {l.d5m \ | _1__51/.:1,

Lenaﬂ'l of ws transitfon of L-on‘mas \ »

= (4g -45/a)" 1 = 245m T
5@3"3) Revetments and bed Pi‘rth?ng :

s
| Lenaﬂ’l of oide vevetment = 3" W water dﬂpf”)

- 3% 15 = &Oom

Bed PT’tch‘.ng. . Lenﬁth of Stde "revefmen{‘/oz
= &5 /2 = RAm.

D 3 g e - o —_— - — -




S

| Tmnsfl'i’un ﬁJFg - Pot loella oy Onion
| Sfep-—“r) de,;th of We curtain wall /Cu’[—mﬁt wall
’DeF{fh o‘f We cartain wall (]/3>~“ U“/S ’Fulf;_ 5u{)Plz deP‘H'n

('/3)* |.5 = 0.5m

4]

Howevey varde Im

| Bottom (evel of W/s curtoin wall
| = U/ canal bed level = 1.0
+10.00 =1.0 = +9-00

5{3F_15> dePJdn of d.}s curtain wall/cu’r-oﬁc wall

Delp’ch of dJg curtain wall = (Y2)* dys full 5uPF\5 Cl(;FHﬂ
= ('/&) ¥ 1.5 = 0.¥5m

| Bottom level of d/s curtamn  wall
= d./5 conal bed level = 0-F5

= + 800——0‘?_5- = +¥_'&5
5’(6P-46) Check for scour depths

.
R.L of bottom of U curtatn wall = Ys FsSL — 25 R
dfs
R.L of bottom of d./5 curtain wall = d/s FsL —1.5R

Laceﬂ's scour depth , R = |.3fr5(cyl/ac)'/3
R - C{EPH\ 01L swour below mMmaximum water IEVE[
Y- dfﬁcharae /mefev Yun

£ - st factor = 10
D) Chec,king LL/5 cur tain wall f'or scour def)’d?

length D‘F u/g c.urfai'n wall = width O‘F weir = 45m
| R = 1.335° [(:}.5/1,,‘5)2’/1.0]/3; 11934




.95 R = 1-035#1-‘?3&, s B
RL of bettom of W curtain wall = s FSL - 125K .
- +l50—24%2 = +9.08
_]Jniﬁ is same Q5 Caltula.‘ted emlfe*r.
i) Checkrnj d/s curtain wall Hor scour de th
lenﬁ’th of /e cartam wall = lEnath of deflector wall = 9.6m
g - 13357 [(4.5/0,)“‘/;.0][/3 > |.2dm
.ER= 1.5* 2L = [.&3M
2L of bottom of dfs curtain wall - dy FoL - [-5R
. 1250 - 1.83 = t3+64
This 5 hraher than calculated earlier -
However it has o 5(1’(?51[3 the exit rarad?ﬁn{'.

S%eP -17) check for Exit GRADIENT (D}s)
MiNIMUM  EXIT GRADIENT FoR CLAYEY SolLS - 1IN 3
GE = (Ha) (1/x )

A= (H(re) /2

X = b/q
b - length of Tml)e.rvfous {*Iom = [3.90m

A = dﬁF’th of the d/g cut off wall
- 8.o00-%4d5 = 0.m
H - fotal head = Crest level - dyg bed (evel

: 0.5 —8.00 = &.58m

L= bld = l}.ﬂl/g_fw = 23.8F

A = (1+J(:+£3-8})l/:1 = 1&45

Ge = (258 fo.35) (I/xlays) = 031 ~ Vs

So  tmcrease oLaf’ch o 1m and Ye,Pea‘l”




i = b/d, = I:F-cl/;.o = (F-9

A= (Hrr) /a = 944
GE = (258]100) (1 /7{A46) = 0-2¥31 <1/3

dyy cutoff taken down to (8.0-1.0) = F.00
5%&,;—[8) Checking the thickness of baffle Ploﬁmm, cistern and
the alacl‘s
() using Bligh's Theory |
(B) U&i‘na k hos la's -H:eorg of “f’ndﬂpenden’( variables method
) “’5"”3 F;lrgln‘s H]eora -
Horizontol Creep = 0:6+0-340-340.6+ 0.5+ 165+ +0-3 +11.25
= 1+ 9m
VEY{T{ICQI (_,YQC,F £ (ID-OO—}.00)1—(8.00_}'00): U
Cl«ﬁﬁumfng o Wﬂahﬁlﬂ& of & For vertrcal Creep
Hotal CreeF = [+9+4 (2% 4) = 25.9m

Cre-f:P ?mdrenf' a,long floor - uFer'/Cratr

- 25%/359 - %o-o‘r
kﬁy FO?H{S {Or dﬂ%ﬁrmrnaf;on O'F YEbrdu_Q,‘ U.Pl:"f't PTE&SLH"E
1. Under the toe of the glaces
9. ULnder the baffle wall-
3{ Qj: Ceh‘bye OF 'fh& Ci’S{’ern
Y. at d_/5 end 0*]L C-i“.SlT'E’..Yn»
| Under the foe of the 310“5 -
Horfz,on‘{.'ﬁl C'r&t’,P = 0-6+0.3+0:340.€ +0-5 4 1.65 = 3.95m
Verfreal  Creep = (10-00-8-1) = 1.9m

{otal Creep = 395 + («2“‘}.9): 1-F5m

Head lost in Creep = %‘-?5/“3-0% = 0-F4m




|

Restduad ul)lu"Pf - 95% —1.0] = I.5%m
thickness = 1-81/ (2.45-1) = I:5m
g . Under the baffle wall :—
Horizontal creeF Pncrease s ba 2-4m
Total Cre.&f, - 135 +Y% = 10-15m
Head lost  creep = 1015 /1004
vestdual uplift = @.5¢ — 1.0l
thickness < 1.5%/(235-1) = 1.25m
3. AL centre of the crstern -
Horizortal creep increases b? 0.3+ (1-:5/2) = 5.93m
Total creep = (015 +5.93 = 16.08m
Head lost tn creep = 1608/ 10.04 = 1-€m
Residual wplift = 258-16 = 098"
hickness = o.qs;/(oz.aas-:) = 0.8m

. at d‘?‘f) end of Lﬁs-farn T—
hortzontal Creep  ncreases by (a5 [&) —0.3 = 533
Totad C'reef) s 16,08 + 533 = - 4Im .

Head lost in Cree.F = o?l‘lkl/to.otr = &.1%m.
Residual wpleft = 258 213 = 0.45m
thickness = o0.45/(225-1) ~ o¢m.

d’\*‘)"(p(TJ N
?(e) | B(D)

By Ust !
) 5n2 Khosla's ‘Hworg of '?ndtf)e.hdeht variables method"
at U/q cwrtain wall

[.olm
-5+ m

1§

rF

b= [#.9m
d = 10.00 - 9.00 = [.00 x=blg =139

i

111




4. Under the baffle wall = x+40

60/ 1.9 = X[isS
x=-60*1.55/13.9 = 38%
18.3 4840 = F8.F X
0.35 * 58.3 £ <= W/
3 at centre of the cistern = X +Q0

60/13.9 X [5.63
X = po¥ 5.65/|3r.f1 =18-9
18.9490 = 3894
0.35 *ag.q /~ = 29-27

4. at djg end of cystern
0.35* Qv / =154
| Thickness ot Kffd Ptﬁn’fsi’
% . Under ~the toe of the a[au‘s f=
o uplift - 50-!*&.58/foo - 1-d9m
\
" thickness vequired = 1-49/ (2.95-1) = 1.05m
9. Under the baffle wal l t—
UF[;H - yyt 258/100 = kM
Thickness required = 1-W[(225-1) =0.95m
3, at centre of +the cistern .
| UFUH - 99.2°2.59 /fOO - 0-F5m
Thickness Veq‘ui'reti s 0-3’(5/ (2.45-1) = 0.6m
. of d-/s end of Cas{'em -
UPl'uaClT = 15*&-58/“::0 = 0-4m
Th;d’x'ness TECYUMO[ g O-Lr/ (@.25_1); 0-35m .




|/«a(. = 0.06
be) = 07
$ () = wo-20 =80/

At e curtain wall
b= 1+ 9m

d - 8.00—%-00= 100

o= bl = 13

'/oc = 0.-0§
d(e> = w7
o(c) = W

No corrections reqvuifed- due o less values -
UPI?H* Pvessu? e at Kﬁa Foi'nff)

.a'f,___
[*__J \\\\Fﬂﬂiﬁ—ﬂ
\

55 ’

uFU’H’ pressure at KEZ Poi’nts (?5%)
Under the foe of the alacrs = X 430
60/ 139 = x[13-95
v - 60%13-95 [13-9 = 46.8
46.8 + &0 = & 87.
015* €87 = 501 7/




2. Under the baffle wall = X+ 20

60/,_}_51 = x/,,_,.q . x/“.gg
X = 60" 11.55/119 =38.F
38.F +20 = 58.F%
0.35 ¥ 58 F 7/ — ki~
3. ot Centre of the Cistern = X+ 0
60/13.9 = */5.63
X = 6o’ 5.65/“}.6} = 18-9
15-9 +20 = 38.9 /.
0-35 * 28.9 v = 29.d%
4 ot ds end of uds’ct?’n
0Fs ¥ 20/ = 15/
Thickness at keﬂ Pornfs i—
| Under the toe of the 8|w5
uptft = 5o. 1~ 2.5% [100 = 1-29m
Thickness "recpu“‘fid = b 3‘1/(&.&5_ [)=1-05m
d. Under the baffle wall
WplFE = i 9.5% [0 = I-14m
Thickness vecvui‘?'ati & {-tlf/(é.a‘i?«—f): 0.95m
% ot Centve of the (istern
uPU'f‘Jf = 29.4% 2.58 /.'00 = 0. 3Fmw
Thickness 'rec\,w‘rei - c-r-}--‘j//&.&g---l) < p.Ewm
4. at dfs end of czs‘rem

WiFt = 15 * 258 [0 = 0.4m
'ﬂmmkhﬁﬁ Te,,vuire.d = 0‘4—/[,?.&5—- ) =0:-35m
khoslo. Bligh

. Onder the foe of the alacrs e
1.0 m




2. Under the baffle woall '
[.25m

0.95m
3. ot cevitve of +he cestern
- 0.%m
4 at ds end of cﬂsfern
0.4m
D-35m

Unbalance d head due 1o formation of had-rau[?c, T (u)‘-.en
canal -Full) J P
Unbalanced head due 1o formatton of hadmuh"o jumP =
Subcriticol clﬁPHn helow fymotion of Sfandmg, wave (hgdraulchuij
for parallel &5 — hyper critical depth ot formation of- E'l'a”d"“”ﬁ

wave (hadmul?b jump)
fﬁ/erh of q,vemae, of unbalanced heacl due 4o formation of lr,ao[m

Jamp = 3/11,* (rapufa) = 0-46Fm

Total headl = 0-46F 4127 = LF5F m

Thicknes s “req’,u?red, - ls}5$/(a.1§,,) - |.4m.
inue fo enc of baffle

ulfo

. At the toe O'l: 3[0.0“5 [- m and Con{'

coall -
3 . Reduce the thickness after
ckness fur ther

baffle wall 4o [-1Im

5 Teduce the Ahi fo 0.8m Arom centre sF

Cistern and continue +ll end .

4 U/5 side- Frov.‘d& 1.0 m
oveded with yich Comcrete-

9. TUP I5em  pr
Step —19) Abutment s and wings-
Us woings =

—Elp level same as s TBL




foundation bottom  +% o

Splagect at 7 degree s
ke‘jed well mto candl bank 5
Vertical face at Junch’oh of abui’lrnenf ancl

fts end -

batter of 1 (& at

+12-50
+1d-50

+£.00 . | +g-009
t3-4o L ‘ +3- 4o L
at Jund’?on of abujfmenf At end.-
0.6
Otbu,fmenl' +12.50
To,, level same. a5 u,/5 TRl i
FOunda,‘tforL bottom +6.50
A
- + +10
32 —+6.50

d/5 Slope ings i~

.-].’OF lf,VEI Cdv— J.Uﬂ(fh’ﬂ'n O'F abu{'menf same os u'/s TBL

Top level ot J'unr,b‘on of dys level m,-nj some @5 djs TBL
Dundation bottom —+ 6-50 .

"HO-50 10‘50

0.6 + oL

. 2 q
+F.10 +3-10 Loy
+6-50 +€-505

at” Uiy_n(,h"on of abu‘tmw% at ufqnd—rah of d/s leve | wing




d/s level wings ! —
'BP level same as dfy TBL-

Foundation bottem +6-50
Ver{’?cal face at junf..l’f’on O’F 5[0I>l'ng wi’nﬁ an

A batter of 1L m 12

at Jundfon of veturn.

+10-50 0-6
0-6 +lo.50
I
+ .10 _1.[{' \ 1
Ly "
+6- 50 !» t+
. _ . 1 +6- 50
a Junol'fcn of abutment b unch
dunc, on of veturn
d./s Te.{uﬂ’l g = 6
= + 10- 50

'E)P level same a5 d’/5 TBL

Fourdation bettem +6.50
botter of 1 tn 12

‘ : 1 +3- 10
| +6-50
5&‘}9 -&O) 5FeCf1ci’ca,J(:‘an5 =
1. Foundations of a'aC-’S, tlbbfh’ﬂeﬂt@ cutoffs. w?nas and

veburns — €6 4.:3:€
Q. walls of we?r)abufmmféj wfngs ancl returns - Stone masonrg

toith Fofn'h"ng, (M 14
3. Paffle wall and somd — L0 112
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- Design and dvaw canal requlalor cum road bridae with the followmn

data. The right bank s 5m wide and left bank is dm wide on 1
both sides . The vegulator coarries v

Roadcoaj 5?nﬂle, lane dﬁfaned for TRC loading class # -

va?dc clear Freeboard of 1m above FsL dor the Yoad,br?dﬁe.
odl -—Fowﬂdai'taoﬂ.‘i are a,va?(ab[e ai' +(Qq.00 . Assume, +he

C];mund ovel ot the site as +ad.oo.
DeécT?P{'t’on Upstream Downstream
Full 5“PPl3 ds"scharﬁe 20 Cumec 6 Cumec
Bed width 15m 15m
Bed level +Q0.00 + 80.00
Full 5“‘PP13 d_g)oJCJﬂ Im l.35m
Full 5uPP[H level +&d.00 +R1-#5

step-1 - \/eﬂmag
a) Slufce, discharge formula
d?ednarge {—hrowah venfwog, Q= lem¥s
de , h =0 9m

"

Cq A Ja?gh
075 A J@*a.81 p.95)

dfﬁcharjﬂ -H'lrough wbmeraed orFﬁ'Ce) Q
16
ft

depth of \/e.n‘twcug = .35
Lengl‘:h of Vent = ‘1.69'/;,-;5'
= B b m
Constrickton yatio  should be. 60 to 50/
Constriction vatio - [mgﬂq of vent / canal bed width

5'.5/15
3F /

I

(L]

n




Use Constriction yatio 507 [engﬁj F vent - 1.5
) g = - m
Prov?d.& 3 ve.nfsl each 2.5m

Heraht of vent = A6y /35

= [+3m
Roise of sill level over bed level = LF5 - 1.3
= 0-4Hpm
5¢ of’ Tejulofror < +0-45

Q & iC ¥ B'L' ¥ D3/1__

Q,‘: d"/f) dfﬁChﬂrge,

¢ - Coefficient dﬂPt’/ﬂd o drown?n? vatio.

s dﬁpﬂﬂ of Mmugeno& over sill

cirown?na votto =

U/s, defth Of Submexgeﬂc& over sill |
pt = Clear throat width T abutment s |
D = depth of Crest below Ys total energy tne

Drowning yatio C
100 05
a0 .49
35 .58

dﬁ{’H‘ ‘ﬂc Submﬂ"gﬂ”'f-ef over 55ll = e levation of total
energy ltine  — ‘re?uiar sill leve|

{y

@Iavafn"on o‘F -h){'ai e,nergy (tne E5L + energjat head




U/& d‘"]"th 03& 5ubmﬁYgence, over 5¢ll
\l&lod’{:g, . W= &o/[fg,/éj ([5+]})]

- 0.63m/5 \ JW/&:L

[9m
€levation of total entirag line = 84.00 + 0'632-/(03*"!»81)
z dd.0d
V/s fiﬂFH’l of Subme;raeme, over sill = ad-0d — 20- 85
2 1‘5—:{'“’]

d/s depth of Submergence. over 58|
v
Velocity | v = 16/ [(1-#5/2) (15+16:75)]

= O-5-’+m/5 Tm:l

15m

Elevation of totad Qner% ltne = &1.35 + 0.5 %/(249-81)
= 4.1+

O% d/cf;Hw ot 5ubmer8gnce, over sill = Q-3+ — £0.85

= |- 3dm

d,Yown?na mff’o = i"a def?ﬂ" DF &ubmenjmce over 5?”

< (‘-3’51/:-57—) 100
=~ 8-
for 84z C = 1.58
Q- c*Br* D

i = (5 gt Ee e

Provide leng th of vent as 6.om with 3 vents each dm.




5"6’17- a) Roadwa%

For TRC (lass ‘A load_i’n?J seale lane f tnoffic
clear width = 3-65m betiveen kerbs

Slab thickmess = 200Mm
Kkerb tdth s D-ddm
kerb he{“aht’ = 0:3m
Loea,ﬂn? coat = ot centre F.5cm | at eciae& 5em
Bottom level of voad slab = 1m above w FoL
- +&3.00
Road top level = 23.8%5 or 43.2%

either stde of Toadcoaa, steel hoand, vails are va?d&d~

5@-3) 5hut’t’er5

shutter JcoF level — 0.3m above W, FSL

Shutter vest i Bum oLeeP groove in the ofll
shutter l¢ftedk above Wfs FSL should be 0-d5Hm

clearance bfw shutter and  bottom of hos’c.“na, Platfbrm
5hOLLL0L be 0-3m.

i+ one shutter

Hefah’c of shutter = 008 +2 +0-3 = 2.35m

Prcr top level = §2.00 + 23% +0-d5 +0.3

+24-93

this 15 165m (8y.93-23-38) cbove road level, look-
awkward -

1

A




?gf' one shutter : —

+a4-93 pier -l'of;(eve,l 7%1' P[od"l:orm

+83-38 vood level

0.25
Ws fsL +22-00

Yo F5L +a1¥5

- 0 PYovftic g Shutters

$30-45

Y ey/ A/

7~
Ao 5L +arrs | B e TOL w220
‘ I d5m
Trf 3 ¥ .45
. 38m [t
\'.:21"
/ 77—t _,s +80-45
- 0.08m | ////\

PTEJ '{’Of) [e_vel (
OFerah"ng Plai.’{:orm)
= +d&d.00 +0-254 .38
38 + 0.3
= +&4.00




! : ; +d4.00 P:‘er -bplﬁwl F(_atﬁlfm
' 0.3
1
,
+23.38 vood level - 38
I
Toas U FsL o200 *
dJs FsL +31.35
--t-o‘lo.:ig
///// 74 T
; i i — ¢
d
Roa, [% l.5m --a'
,23m el 00
“‘7, k 3.65m

1/,&28\(

kerb

Lr‘ (Im '_—i v PfﬂY'

5.6l m

+19. ko




51?,,7 - Prers

Thickness o’f” pier = l.Om

Length of pler = 365 + 046 +15 = 5.6lm
Road wedth = 3.65m
Kerbs (2nos) - 0932 = O4bm
Shutter OPe/rou'I?rl? P[at'form = [+5m

Omrtﬁ”? the cut woters
pres foundatton {'DP level
piey Foundlation  bottom level
5@*5) 5%&[)?[?53 qna(zsrs ojr' pier

The load taken bld the pier will be for o length of 3m

(thicknes > of per + half of vent on gither side =
1.0 4+ 1.0+ [-0)
1)) we;cgh% of road

1

+14- o0
+13-80

"

o) Road slab = 37411702 T yo0 = 5918k
by  Kerbs = 2% 3 0.83 @00 = 994
¢) wearing coal = 5“”3.65*(0.0?54— 0.05)/£*£+00 - |6L,v3k?
Toted = 8555 |
“hes acts obf a distance of (Lr-u/;_) _ g.05m from the
toe -

(i) we,rghf of pier under the voad. portion
. 4l Yot (4300 —-l“’l.cro)‘"r.l?:oo
e 310%d
This acts at a distance of (4.1 /2)~ g.05m from the toe
tir) wef@“’ of pier under the oPerani’n% P[ahcmm

e 5% L0 *CQQ-DO—"‘Q'L’F[;)*&{ODU
= 'LH.rqo k?

Thts acts ot a dpstance Oﬂa(lr.ll+(la5/g)):q.3'6m£fom the toe




?V) Water thrust on the preY (Hor;‘zonfaj. -quu,jf)

E Iooo*(o?-ol/&)*a.b
= 000

Thes acts :1? o hefﬁht' of (&-0/5) = 0:-6Fm ’Jtrom Jrhe,'fDe'

Ta,kfn? moment s of oll forces about toe .

[ ===
o (ka) Levey aym Moment
Horizonkel | veytrcal () (Kg- m)
) wei’ﬂht of Yoad 8555 205 1+538
) Weight of prer under '
d the E’aad Forhoh 3102 | Q.05 63698
i) Wetght of pier under
the operating platorm h4ao | .86  |Fo4-2
iv) watey thrust on the
prev 6000 0-6F =) Yodp
N it 4 F63F
P[’Ym of the Yeaulfqnf X = im/zv
= '9’?63?/&,,((}
c 4F3m
Qccen}:vi‘crk% s & = [hgy—x
= (561/9)— &-%3

= 0-0Fm
allowable EC.(,e-n’hu“(,f(’? -

‘ 561/g

0-9%
50 TE&LL[an{' s LOthh m,o[d,le, ‘[’hlrd_




Moaximum Comp e ssion ot toe

£V [b(1+6e/b

[SL},II?/[(S-G!) (H-(é *o.o})/s.bl}
(0360 kglm*" < 3d500 kg'mb
Hence safe -

"

[

+2308 S loom | "
+_ - ]

5tep—6) I
Ef) / J a <>+33-OD

Abutmert

Side ward thwst due to earth

su,rcharae, due 1o lve load

Dead and live loads transn; tred
bﬂ voad Slab

0-3 .00 m
+ (140

= 300

+18-80

5’[&()-— 1) L\)fng wall s

+23.38 0:.50m
/ 7
///
i
S[OPTng, from ‘junch’on —, "
of abutment o {'OF
of bank level
Us +23.2% to +a3.0
d/, +23-2% tot22-15
i 1.60m
+ 9. %0
+13%-80

o-20m




&

Basewidth = O-H"L He;aht' of abutment
= 0o ¥ (23.28=19:%) =1.60m
51(617-*8’) Level w.‘ng g veturn

+4d3.00 0.50m

_tan.

i:
be)levei
Base width =

u’/fy +23-00 ‘l ? & Lf’* H&'jh{' O’F Q.bf-d—h"lﬂni'
d{.S ‘l’&n?."]'S e O‘Lpr (@5-—-!9-4—)

o 3M . [(['5m )

‘3 45 m .

3.05m + 1880

Sl’ﬂf—-ﬂ) 5{9\(13 of wi’ngﬁ
Depend. on length of  Solid apron

At the end of Ssoledl cui)mn distance
bed width

Step—10) Solidl apron

Pveve,n{' seepaje ulrmn woler on Ufs ondl no woter on d/5

b/w ’Yﬁ’i’umb Same. a5 canai

Assume. bed matevtal s 5and3 50t
demulrc, caraob“en{' nosofl Yo

Max LL[J[?H.' ju&i’ d/s o‘]c shutter

Lenafh of afron = 1074 = o0m

Uy = 6m
Under mﬁdaior 5.6m
Palance = d/s
Ys

Provrde, theckness as 0-3m




A5
assume Shutter located in centve of oPe‘raJCF'n?, plcd’form

Len?ﬁ'l o]c (‘:reeF = 6+ l-b'/& e 6.F5m
Head lost in Craef) = 6-?5/10 = 0.6F5m
Residual wplift = 2-0.635m = 325 m
Thickness of af)ron = Restdual LLF[?H—/ (5P.gmvf+3 of afron
mO.errraﬁ — S[), ?YCIM"I’?, 0]C wo.fEY)

= 1345/ (a.25-1) = 1m
Gi-ro.dualla, veduced to 0.6m ot end of aPYor'Jv

Step- 1) Revetments

Lengfh 5m

Thickness = 0-¢5m

Both s & /s

Bed % SloFes
5{?,174&) 5F5a-ﬁ°ca,ff’on5

[ Foundations - CC s 3 6

2. Apron - €& Ti1§:E |

3. Abutment, prere , w"”85, yeturns — coarse. Stene masonvz}
th cm (13

4. Roadl slab — Rcc il
9 weef; holes - wf’ng woalls and abufmenfs_




