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Alexandria University Fourth year Civil Eng.
Faculty of Engineering

Irrigation Engineering and Hydraulics Dept.

Design of Irrigation Structures Il

i o

Regulators & Barrages

A reinforced concrete[ﬁead regu]atog is to be constructed to feed a main canal
from a Rayah. A longitudinal dimensioned section through the main canal at the
regulator site is given in the figure. The available data for the regulator are:

e The regulator consists of four vents of §.0 m span for each,
e The maximum allowable discharge through the main canal is g5 million m*/d,
e The bridge width over the regulator is 1%.0 m and it has two sidewalks of 1.50
m width for each,
- e The equivalent D.L of the bridge L.L on the traffic lanes, and L.L on the
sidewalks are 2.0, 1.0, 0.4 t/m?, respectively,
e The soil properties at the regulator site are: ® = 30°, ypux = 1.65 t/m°, and the
allowable bearing capacity is 1.50 kg/cm?, and
Sliding vertical steel gates with horizontal main girders are used.

Ul

It is required to:

‘A . Check the hydraulic design of the regulator,
/2. Give the complete structural design for each of the following elements:

L% The sliding gates and find the required lifting force,

The required R.C gate lifting structure,

The R.C piers, and

e The R.C floor, considering the required lengths for percolation and
scouring; Cp = 12.

3. Draw neat sketches showing the following:

i. Plan (H.E.R)
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ii. Longitudinal section through the regulator

| < (18.00)

12.0m

o
&

: (16.20) 4 Je\ < (16.00)
L H.W.L (15.60) 7~ —HW.L@s50 T2
G LW.E(1480) ~ — LWL (14500 -

11.00)% < (12.00)

Bed width =28 m

l35m




N= L vent .
S - 6m

# Bridge width = 15 m
x 9rde walk = \g m

I, - Bridae - 2+/m

PlL —» Bridge = | /o

Pisy = Sdewalk — o £/m?
@ = 3e” Be- 1-65 +/m?
padsm.f—" \\.5 kB/sz

Q{ﬂ/f' Dfﬁiﬂﬁ +he RC Floovy

From Oesian Piex”
Q = 0.3 m

\?(P=5m




r p— el
S ‘ N o L n"!!ak
/ \
/ \
6 / , S=6m m_nm:. | S5=z6m 1) S=6m - \ qu
/ ’ 5 B\
” | 2] R ;
m B , Tﬂ y \ﬂwu ﬁ..m% o3 / .nnw.
[ fe.9 >8 \
/ \
.2 / gt 2o ¢
Wﬁ“&n&.
\“ \
ke L=35.6m ol
2 U?Jf
bm
Base widtn ~ Er= o Huax

.\

15.6-12=3:6m +o0.3

I.ﬂma\_

=39




Base widin = 0. £xH
H = ¥ QL S { % 18:0) —-—@2-6} = m
* Base withz 0. x 6= 36 m
o L: (L » ﬁ}*‘ {3*RB + Q(Ba&Ew{A*h)-&-z*ﬁ

L:(Q*ﬁ) +(3ko~%)+2( 3'6) +"2 :356"’\

. Ql,r : “)u,-n-q{}l.} (S*R)

(241) (68)
2 2

= 102 +on

= Wp  (went of Pier)

g —cz

Wo = (ReHp » 1) IRc

= (o8 %5 x1)25= lo ton




- Abutment own wt

W5 _ (0.8 » Hp »:} 0R¢
= (o3% 5x1)2.5 = loton

¥ Fovin Weign -_

W3 = b,e (5& ( Base widtn - 0‘8)) ¥ H

L\

165 (1% (3.6-03)) %k § = 2&F }on

Wuz e (1% 1% H) =166% (17126)= 33t

¥ Verti ol Live load -

W, - PLL*\*I: b %) = | ton

W2= Pl » ( Base wilth-08)s1= | % 2.6 = 26tm

% Floor Weiqnt :-

We=(tix Lei) Bae

@



* Fovth Pressure -

€ = 56* Hy # ka
| Hn_-.- H-\- tl: 6*2=‘8m

€: 555* 8* k&

é«s—Smﬁ E+5.‘n30- 3

ka: I-Sin@ _ 1-3in30  _ J__

€- 3-65 A3 * %’3‘ =Ly t/m?

E: 1/2 * € x H| k!ﬂ: l/;)‘UMX—E?i—I

F: )7'6 tﬁﬂ




/A

Gov+Pu = 2+

Jwvem

=3 t/m?

F

@f O S U, O N N O AU N O e 3 o 0. o 3 o o e O ol e 3K @%w

ﬁﬂ%m.mi

+

c€




- Check ot ot Wd-’m
Galc
G . £(Wiky) _wohs

L "y Al ap

f(me:zw, + AWz + AWz + 2wy + 2ws
+ WP+ 3wp 4+ § Ry

Z(WsRyy) =(2%1) +(2#2.6) +(2£2FF) +(229.9)
+(@% lo) + 128 + (3%10) + (8% 107)

= 397 tol’)

g;: 392 = llo] ‘t!nﬂ‘?
(356 % 1)

©=llol tim? Zio = 1ol kyfm?

LR =1 ka/am? < 1'5 ka/g,>

foll soil  Fivem

ok




% Zovo Shear Position -

EA/z U ‘L')\>:9.3\_s;_$ G

-

2 Zowo shew 4 E(\t.ws)\» BV, Y8

-

it (Xg  OS® PR) Gawd

L=26 xr )w‘e"*

zlo

K

= Yo.214

WP - ks frer VoY = 2225 kg = 5 Xg

Fr= @ » %= ol #Xg = Wear A2




P = Gaa Lt AP E A

Wi + W2 v+ W3 vy +W5+r|-\)|,y +Wpg - Fg z O\D

| +2.6 + 27 F+9.9 1+ Yo +102 + 5Xg - 1ol Xf =00

XI: !0~25 m

i Wpg = Brle2t = 5|05 ton
Fg = lhol® Io21= V12.u1 ton

R




- IT C\B- i Paje Gpsl oo

Wy =4 9.71 | 4 QF 't( -
971|496 129 \

|
Wa =+ 26 |Zol| + 18-226
W3 =2 7.7 Fol |+ 1WIFH Muax& = fH@b
iy = 95-223tm

6.0l ‘*60“,
[N= E= 176 +en

| Rprzs1o2  |597 [+59:28F
Wiy =45).05 | 5-1e5| -+ 2606-6)
?{ = =1} 2y 5. lok | = 5%3-8 |
E--17F6 661 —=29:206




et

e e S Y O O |
| = y I

s 4

A

Qx"‘%%%m%%m

WEit - b Re h dr = 2%25 * X0 =5 xg

F’E = ? ¥ X4 - llol *Xg’ = el Xg
Fevoshewy »‘;e—,—;J
Wea+ Wy +wyz +W3 4+ WU + W5 + E’RW + Whjqr Fg: =00

lotl + 264277+ 93 ¥ Vo + 3xl02+ 535 - Mol X =zon,




-n LT @é}ju, ®s (S S %

[
E
| \ —|
le+2 Ao U i
Vo
lo
My
V4
%?6’-3:_ |
N
£
S T O 2 o I T O e W K A
163 -166
I | .
’ XL =527 Y

Wrhg - 5#15.274 = 76-3% *on
Fo = ol x I5274= 168166




Force Avm Mo
+When | WFF | 3 IUTF
wy -39 W FTF | 3 1UéI23
Wg=2.6| 128F4 | x33u%F
Wammg 12374
Ruosloz| 10:934 (411152
Ws = +lo W.o?u |ifro FU
weg kst F63F |+58325
P - 1686 F63F | -123u.13
. -176| V66 -29.216
we-slo | y.2Fy | Ut
2Rpy=+2u| U2TY + 8%.184




Wy-y Wa=)4
| |
% '» 2 v v Rlivdoz
| vl T
%wq,,%'g W3-,
% W5z
| | )
I ¥
-
,éw%@t—,—zs
pI=
X’\;ﬁ;,w Li.g . A
i
O O
Fir = 50-6ul

. Wpﬁ - ( 4 x X % I)XR(: (2*‘#6*‘)*75:23 te
b @ # XUL = llol ¥ U.§= 56.6y4 ton

g ( Shewm) B9 S\
@uux ok sSeebin T -TIL

110
Qgﬂcy:w' + Wz + W3 x y + Ws “'RLyJ- wyﬂ,ﬁl‘[f

QA-«X 1426 427 T 4+9.94 102 +lo 4232 -506ub6 = {337
‘ o




QUax = 33.F toni , ‘
Muux = Hax (95-22, 1¥3-05)

Mx 1

Mxg

@ o (M,v) Q) pres 1s

e - Mux _ #3095 _ge3m >(ﬁ_;-'..zl.
N 7.6

: or| L 7= log
- 2 = * - - Owof= lOo
Cs- € + y Gver = Y93+ 4 o g

Ms_ es¥ N = IF6#loyb= 13y.096 tm




d = k.W - 03| |Bu.09 ¥l = 133 COm
1Y) B Yoo
t‘lddbé\: 133 4 F = lUo Cm
dack= Wo - F - 133 Om
AS‘«' MS X—!oi _ A/)HDB
.Wk’? x-d Ps ‘ps.s “-léa kf/aq’
_ ‘8unqjk'05 _ 1.6 *10> — 1ol Cm?
218 % 133 Yoo
Use 17 @A8/m"
Aswin = 025 & =02AgXxluys =35 Cm?
Check of shewr
~ C](' Quuxx-lo3
OgF % p ed
3
- 33; T'ofes =29) ksfan? F 6 Kolow?
OB X looR 127 Ok




- kt .o. . R \ . [
. ”, . . .
\lu° \\J.V\ ‘l.c . .l% las

, , o
c o e - % \\ \ i\ e
v v .‘ . - - ;. . - o . o
0.3 >U N’V DM =

>F5@1]

0.5 fis 4 Asmin Am&&\w




Atcxandria Univer sity , &% Fourth.year Civil Eng. ~
- '}::j;ég_i'gy‘@ﬁgﬁgi_gee;i ng - : Mid=term-Exam_ Nov. 2003
!fﬁgﬁtl@n& H}’d. DSP[ = g - Time dllowed 1.0 hour.

——Desigirof hrrigation Structures (i)

o= A) A reinforeed: concrete head £

ggaia{ér with. 200 m-appreach channel is (o be constructed
to feed a myain canalfrom a Rayah. The cross-section-of the-main-canal is given in Fig. (1).
The cruss. section of -the regulator under the bridge is given in Fig.(2). The regulator

—soAsisoof tworvents, each span = 4.0 m. The prer thickiiess-is 1.0 m. The width of the

bridue =+0-0-m-and-ithasnwo side watks of 125w swidtdreach- The maximuni allowable
headif=ap-is- 8 - Fhe mzximum. alowabte discharge through-the-main canal is 10.0
mYisee. The -equivalent Dead and Live lvads of “the bridge are 12 and 1.5 tw?,
respectively T he-soil_properies at the regulator site are: b =30° v = 1.8 tnt', and
the soil-bearingeapacity =115 kg/ cm”

(Forthe used RC, ki=0313 & k==1218)

It is required to: .

~i- Cheelo the futl hydraulic design of the regulator,
2- Check the soil stresses under the floor, and
3- Check the given ftoor thickness

By —Draw-a Plarand Sec Elev. for the miter gate position of a-symmetrical lock.

! < 10681
; o (1750
16500 L o N .
_ H W (16.00) ) 3:2 3N (1590
T LW.LTISA0) 7
. o k /201
L Eig.(1)-The main canal cross sec.

b= 2m ——*

(@5 >\ 9 \seeo

A17.50y

(13-00}
ot aen  owl som Py
f‘ikf;ﬁ(}} !
£3.00)
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