(eheck accounts)
A = 0,500 x 0.277 = 0,1385 m~
P= 0,271 x 2 4+ 0,500 = 1,054 m
R/ o 0,258

= -m..l._«-— m_};.w ‘5 _.' .
% 0,015 * 0.258 ( 2275 J¥ = 0,361 m/sec

g = 0,361 x 0,139 = 0.050 mB/éec cee 0.K

Fig- 22 Longitudinal section of case 7
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viii)

the wster slope of csse 7 is same as case 2, that is 113050,
therefore the most effective cross-section is also same as
case 2,

Consequently, the case € gives more economical cross-gection,
that is the width of the QCL is 0,55m to 0.50m. Now, the

design for water supply at 0C1D1 which is the highest place
of QCl, is caleulated as follows,

Caleulation of the most effective cross-section belween off-take and

QCibl ( case 8,9 and 10 )

So far, the most effective cross-section is given by case 6,
that is, the width of €1 is 0,50 m and it's water slope is
1:2275, however, it is still'necessary to meke a dam up wair
to take the irrigation water eventhough the water level in the
QCIDL can 1ift up from 32.257 (£t) to 32,351 (ft) due to the
re-construction of the off-take,



In this case, there are two ways to take the water from the
QCl, that is, one is from the 0.3.L and the other is from the
Fu3.1, '

How, the former is given as case 8 and the latber is piven
as case 9,

The longitudinal section of case 8 is shown in Fig~26 and
gase 9 is in Fig-27,

Fig-261 Longitudinal section of case 8

_____ 0.5 gl

b ) *
...%.. CIE e ] / .-
32.551 —X.

I T ] \ 31 51'7

F TETE W “"—"'\L_‘ 5205 W
I . 105m -

' \\&T&SL( case 6 )

=442

The water level in the paddy field is given 32.544 (£4) which
is at least necessary water layer for rice caltivetion.

The trial calculation to get the actual water quantlty from
the off-take is shown in table-23.

In case of eight, it is clear the water quantity is too small,
that is 10,7 1/sec, therefore eventhough the off-teke is re-
constructed the A.S.L is depended on the F.3.L.

8‘;"—-’11’:-
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Piged?s longitudinal seclion of eoee Q,
e
A’\ot)_/\ “(‘
ALSLE Q/’
] JR LU U SR -
FoSul.31.75 |1 . s | | >
:_E = o = i ——— ——— [
'|‘ B ::f::: 'i'——-ﬁ _ﬁ‘:‘_]/'a?q.?gw‘ B g
'ﬁ - —-— v 'r*““‘ = --mm__jig 2.544.
32.502" | S I_JA 32 58
: SR "
H I ~ . l ™ :
e SR ) ! |
: N0 “%\EP +351..( case 6 )
; SN e ;3
Loppoermg=rd 314593 T |
e | \_e_'l_-@;:zj\“”i*‘
- RSN ST N L B T2
' 52,5 m L 52.5 m '
’ 106 -

the trial csleulation is carvied cutb as vell as cass 8,

r*

The result is shown in t1b10-9ﬂ,

It 1s clesr in table~24, when the water layer in the paddy field
is given 5 cm which is &t least nocessary depth for rice cultivation,
is abla to expect by 0.054 m°/sec as a resulk,

the water requirement

However, the oxpected watsr requiremont for within

days presaty-

ration is supposed 0.050 m3/sec, therefore in cose of nine has &
possibility to 1ift up nore the A.S.L in order to give higher water -

supply level to the paddy field.

- As above-mention=d, the most
carried out as case 10.

effecti?e-cross»secﬁiOn for QCID1 ia

Ths expncted water reguirement, that is 0,050 mB/éec, is able to

teke from 1.5 cm below tho F.5.L.

The A.S.L is decided as below:-

The F.5.L 32,715 4
‘—.1.5 cm -0, 045 %
The A.S.L 22,666 1%
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Congequently, the water lovel of LCIDL is able to inecrease up
to 32,575 £4 due to re-~construct of the off-take,

Thus, the planner should try to find out the ecomomical crosse-
soction and try to moake an effort to decrease the head losses,
especially like this less surplus design is not to speak.

The longitudinal section of case 10 18 shown in Fig-28.

Fig-28:

F.8.0L 32,715 |

Longitudinal section of case 10,
e
, LALS.L_32.666 dyéy/
A [ %
. 0
Ao s
S;_-,L-_L_-. v I= 1/3,788 | ] <
S | - 3 l@lo 327,
| AT — ! M . =
/ BT S
g 32.502 i - B S \-(T&/ﬁgﬂ;'ﬂ‘-ﬂ’_- el .
1 ]m
fnﬁiw:E}/2,§Zb © !Eﬁ\\uﬁszJaﬁl ( case 6)
; te
e = ~41.593 i 31,517 N :
A i . o \\M31+¢mLﬁ
52.%m H 52.5 m ’
!ﬂm T 105 m -

ix) Regarding to the Flold Hlork Mo, 3«1

So far, the A.S.L is given 5.6 cm below the F.SL, however
after re-constuction of the off-take the A.SL, 18 ahle to
be lifted wp, that 13'-

expected water qunntity
it!'s head loss
the A.S,L

paddy field elevation
water layer

water level in paddy
_field

0,050 m /éec
00015 m

Q.05
32«:666 ft 32;73-5‘”( 0.3048)
32,29 £%,
0,100 m
324608 £, 32,28 +( o 301»,8)

the difference of h ad 1osaes betueen the A;S,L and tha water
level in paddy field isi-

= {32,666 ~ 32.608) x O,

3048 = G,0177 m

-90 -



Fig-29 shows the cross-section of inlet facilities of
Field Block Lo, 3-1. :

Fig..-29:Cross-section of inlet facilities at Field Block No, 3-1

Lﬂ T ™~

Fosono32.70n I T EJ_
Ayl 32,666 .o

| © S v 32.608

(e ld

e I

- < i‘_i

o 1 . _T]D | IS a2 28

K " o FroE B o A A
A . P.V.C pipe

exinting gquartary canal |

the dimmeter of the P.V.C pipe is caleulated as well as
befor., thet isi-

¥V .!.'"‘H

Spye

80,0177 = 0,539 m/sec

J o= .
0.000 = 1 1,589
. S0 01O ,
= *;%Tf%a} = 0,147
5 6h

fhowh Ll ¢alealotion couldn't get the 10 om water layer
in the wode - rield, in this case the water layer is given
10 ¢ 5 a roanlk of the re-censtruction of the off«take,

x) Final woseasement of wCL

The mest ciloctive cross-section of 301 in relation to each
diversiui: box, that is, Q01D1, QCID2, 1CID3 end dircct draw
From the ofl-take, i3 tried to find oub up to here considering
maay ¢n: o4, The Lable— 26 shows the final determination of
Qe el P ' Lonpitudinal section 1s shown as in Fig- 30.

86/~
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Table-26:

Finnl determination of JCL

3 , . a. . L8 conditions of ' Supply water layer
name wim” /see) ¥ {m/sec) Bed slope | Water slome { £.3.L (£t) Secondary eonal et .N.w.uu ) ¥
Direet 0.030 0.589 level pipe 32,666 F.5.L 32,608 0.100
{C1D1 0,050 0.297 1/2275 1/3786 32,666 Fu5.L 32,572 0.05% = 0.100
GCI1D2 0.050 0.361 1/2275 1/2275 32.502 0.5.L 7,221 C.l3
JC1D3 0.050 0,361 /2275 1/2275 32,502 0.5.L 31,930 0.190
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7.5.132.715
0.S.1L32.55)

Now, the expected water requirement that is 0,050 m3/sec, is
satisfied with the best cross-section of QCl.

Hereinafter, the inlet box for diverting the water to each
Field Blocek is designed as follows,

5) Design of inlet box of wCL

Generally speaking, the inlet box should be constructed

0 to 10 cm above the paddy field excepting an obstruection
due to the topographical conditions, that is, the water
from the inlet box can draw for the jet flow., In this
cage this inlet box is called as jet flow diversion.works.

However, as stated above, P/F No.2 is located highe.r place of Kadok
district therefore it is impossible to design as the jet flow one.

In this case, the structures design is calculated by using
the. formula of submerged weir, that is shown as below:-

« Complete overflow
9 = m.b.hl. y2.g.hl

« Incomulete overflow

Q= (- i—l-?‘l--l-,i).b.hl. J2.g.m

. Submerged welr

Q=mn .b.hz.J2.g.{ hl - h2 )

~ 93— &/~



The genersal cross-section of submerged weir is shown as below
and it's coefficlent is shown in table-27,

1) 1In case of RC1D3

The expected cross-section 1s shown as belowi-

b a1 & e F
—_— A8 P S ' )
[ 1 32’\4*‘3.& 31.814.%. —

The sultable water layer for rice ewltivation is expected
5 om above the paddy field and the widih of inlet is
deeided at that time, that is, the water quantity of

0,050 o /sec from the 4Cl can draw to the paddy field.
The width is given as bslow using the formula of submerged

welir,

= 0,050 = 0,50 ¢ 2/3 esess complete overflow
0,100

hl
9

=m.b.hl. ¢ 2.g.hl
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- Y

where; m § coefficient of discharge 0.35

b ¢ width of inlet Xxm
hlt up-stream water height 0.200 m
g t acceleration of gravity 9.8 meseo™>

0.050 = 0,35 x b x 0.100 x {2 x 9.8 x 0,100

b = 1.02 m
Consequently, the width of the inlet is given as above, however
QC1D3 is located at the end of the QCl therefore Field Block
No, 1~} is able to irrigate at the same time. This means the
total area of Field Bloeck Mo. 1-2 and No, 1-3, that isp gy ha,
is irrigated by the expscted water discharge 0,050 m’/sec.

Now, the distributed water discharge to each Field Block can
separate as belowt-

to Fisld Block No, 1-2

0.83 ha/2.69 ha x 0,050 m?/sec =0.016 m%/sec.
to Field Block No, 1~3

1.85 ha/2.69 ha x 0,050 m3/sec =0.034 m?/sec
thus, Bach inlet width is decided as follows:

to Field Block No, 1-2

0.016 = 0,35 x b x 0,100 x [2x 9.8 x 0,100
b =0.327
=0.33 nm

to Field Block Ho, 1-~3

0.034" = 0,35 x b x 0,100 x 2 x 9.8 x 0,100

-0.694

A

0.70m

'—']‘I/._
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The expected inlet box of QCID3 is shown as below:-

Field block NO.1-3

0.0ZT ms/sec , A= 1.85 ha

P .,.?DCE__ - H.__i

e

500

-

33D
|

Field biock HO. 1-2-

A = 0.83 ha
ii) In case of 4CID2

.the expected cross-section is shown as bslowi~

o
_-lszoene |
’ 1 l r|'!l \\__]. 8.7_3.1_-._9754#*_‘,_ —
o A ;
i~ g w P
SO T - M [
T s00 T

the wédth of inlet is celculated as well as YCID3 by
using the formule of submerged welr,



- f1 2 -

S = QAR (¥

%% = 0a080 = 0.28 ¢ 2/3 essess Complete overflow
0.131

Q =m.b.hl.  2.g.n1

0,050 = 0,35 x b x 0,131 x /2 x 9.8 x 0,131

the expected inlet box of UCID2 ja shown as below:-

P e

e 5 o
! i
. w.5:0.0. T :{‘ I I S 5@0,,‘,,77 3
i G050 m fsee i T 0.050 w7 /sec
S — : i I S
L_::i:Efﬁif%E%Z:_J
5 680 1

G.050 masec

. Field block Ne.1-1 , A= 1.23 h:
iit) In case of WGIDL !

the expected cross-section 1s shown as belowi-

the wedth of inlet is caloulated as well as G123 and
yCiD2 by using the formula of submerged weir,

g/~



Eﬁ =1
hl 0.059

Q =

., nl.
m 0,35
m' = 0,91

%

0.847 > 2/3

m'ib.n2. [2.g.(

h1-h2

[N AR

)

gubmerged weir

0.050 = 0,91 x b x 0,050 x {2 x 9,8 x (0.059-0,050)

b = 2,616

-} 2.62 m

Thowgh the wedth of inlet is given, that is 2.62 m, however
it is pot fit in with the reality.
crogs-section is caleculated by many cases and it's best
longltudinal section is decided as in Fig-30,

So far, the most effsctive

On the other hand, the QCID1 is still not satisfied with the
distribution of the water requirement to the paddy field.
In apite of the re-construction of the off-take in order
to 1ALt up the water level in the ull.

In this case, it is impossible to take the irrigation waeter from
JC1D1 without deerease the paddy field elevation or otherwise
the bigger wedth of inlet has to be provided.
AC1DY should ke considered to replace the same conditions as

well as others,

ftherefore, this

The improved expected crosz-section is shown as belowi-

32573

Hl= 100

— v -

—_—
H

500

the exdating paddy field elevation ghould be decressed wp to
32247 £t, that is 4.1 cm below the exdisting ground level,
This moving solil will he applied to the farm road.




The improved width of the inlet bex is given as belowis

p1 5 0,100 T 2/ 2 trove complete overflow,

0.050= 0,35 x b x 0,100 x |2 x 9.8 x 0,100

b= 1,02 m

Arcordingly, the width of inlet is given as above, however if
the width ds more than 1.0 m, the water control of tne suple-
mentary and growing period is anticipsted diffieculty to Lake
the woter from indet box dus to a litile wzter discharge,
Therefore, it is Getter to separate the widbth te 30 em and

72 em, tust is 20 cm ds used for the supplementary and growing
period not only ti:e presaturetion period,

Fiela BRlock Ne.2 A= 2.01 ha
3 3
0.935 s @.015 m™ /s

e 220 13004
I s sopsiass i e SO
U e
._.‘_.ivg __L..,A___,.{ i e
i R N S T,
—— —-SQU . e ———— e [N - 3 P et S eaam er mee .-' - . Sqo 3
| TTTQ= 0.050 m /s {777 Q= 0,050 m/s
1 o N —

the expeéted inlet box of 2UIDL is shown as beloute

6) Design of 4C2,
The design procedure for WC2 is the some &s for the 4ll,
Now, the longitudinal section of the existing paddy field

is shown in Fig=31, it is clear thet the toposraphical
conditions is stezever than JCI.
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In this case, the water depth is able to give 25 ém above
the paddy field at QC2D3, where is assumed the middle point of
QC2, for the best conditions as below ;-

paddy. field elevation 30,90 £t middl of QC2
conveied woter depth 0.82 £t 0,25/0,3048

water level in paddy field 31,720t 30,90 + 0,82 32,502

the water alope is given as helow:-

(32,502 - 31.72) x 0,302/210 = 1/881

1} Calculation of the most effective cross-section (Case 1)
The moét effective cross-~section is caleulated waing the
program No. 2 and 3 as in table-28,

Table-28: the most effective oross-section of W2 (Case 1)
B{n) A B ¢ H(m) P(m)} F(£t)
0.35 | 0.00840 | 0,00294 | 0.00026 | 0,281 0.912 | 30.798
0.40 | 0,00431 | 0,00172 | 0,00017 | 0.243 0,886 | 30.923
“0.45 - [ 0.00239 | 0,00108 | 0.00012 | 0.215 0.880 | 31,015
0,50 0.00141 § 0,00071 | 0,00009 } 6,195 0.890 | 31,080
5.55 0.00088 | 0.00048 |0.00007 | 0,179 0.908 | 31.133
where, B : width of 4C2
H: depth of G2
P : wetted perimeter
F : foundation height
A, p, C : coefficient

?af—
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Consequently, the sxpected most effective cross-section is
showm in Fig-32, '

Fig-32: oross-section by 0.45 m width of {C2,

-mu~3ﬁ.72vnﬁ"n

1
t
Ly
!
1

{check accounts)

A = 0.45 x 0.215 = 0,0968 m°
P = 0.215x 2+ 045 = '0.880 m
R 22 0,230

= l 3 ! m-r-.]rm é' .
v T 0,015 x 0,230 % { sl = 0.517 mfsec

3

Q = OnO%S X 0:517 L= 0.0‘30 m ;fsed sevsas 0.k

At the same time, the water depth in the QC2D2 and QC2D4 are keeping
enough water level eventhough it is lower than 25 cm, that:is 21.7
and 13.3 cm, therefore thevre is no difficulty to tzke the expected
water from QC2D2 and QC2D4. .

ii) Calcwlation of the moat effective cross-section at QC2D1,
The water level at UC2D1 is shown 32,312 £4, that is 4.3 em
above the paddy field elovation, however the supposed water
layer is expected 10 cm which will carry out the good resnli
for the decision of the width of indet box i.e, the complete
ovarflow is expectod.

To meet the ebove, it i3 necessary to dam uvp DI,

:??.- / -
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The expected water level in the paddy field is shown as belows-

e e — e

the 4.5.L, 32,502 £t below the O.5.L by 1. 5cm”"§
paddy field elevation 32.15 % i
expected water layer 0.328 £t 0,10/0.3048 ,

water lovel in peddy field 32:4?8 ft_ 32,15 + O'Bgﬁwm“32°502 ‘J

The longitudinal section between the off-take and 2C2D1 is shown
in Fig"'BB.

Fig-33: longitudinal section for dam up weir of QURDL

O
. 4
: ALSWL L ’
8.L32.718 Jgt e e
8.L.32.6550_ .3} i im._. g
g i i l - &
& ! I :
3 e "“1 'tr:;% o 32.478
o e E 1 A e e
1 *.--'_g"*—-—..__\ ‘ o 3 5
l ;T i --!—% hS 32,312 ( casel)
! _talo 32,15
| i Rty [Lar
N
4 A I
- A ;o !g
'ﬁﬂﬁr_““ﬁwj .5 Twm— L ] 1O
o _25.5 0 255 N\
I - RL.e07._
51 m

The trial caleulation to get the most effective cross-section
of yC2D1 which is from the 0.3.L is shown in teble-Z9 as
case 2,

In tids case, the maximum water disch:rge is shown as 0.031 m?/Sec,
however thie water discharge is not satisfied with the expected
water requirement, tiat is 0,050 m’/sec,

Therefore, the A.3,L should be lifted up by 1.5 cm below the
F.5.L. The assumed head losses, that is HY, is also shown in
Fipg~33 end it's trial calculation to get the most effective
cross—-saction is shown in table-30 as case 3.

The sasumed water discherge is shown in table~30, that is 0.060 m°/sec,
however the expected watgr requirement for withing days prasatura-
tion is supposéd 0,050 m”/sec, therefore in case of three has a
poasibility to 1ift more up the £.5.L in order to give highsr

water supply level to the paddy field,
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_._/p/..-.

As obove-mentioned the cross-section of YC2D1 is carried out
as ouso Lo (dakle <21y

The expected water requirement, that is 0,050 mB/sec,-ia able
to take from l.5 cm below the FeS.L

Tha A.5.L is decided as balowt=

[_ The F.&.5L 32,715 £h
- 1.5 cm - 0,049 £t
i The A.S.L 32,666 ft

Congequently, the uater of QCRDL is able to increase up to
32,570 ft, that is 0,128 m above the paddy elevation.

Final arrangemont of QG2
The most effective cross-section of Q€2 in relation to each

diveosion bex is arranged in table-32, and final longitudinal
section iz shown in Fig-34.

Fig-34t Fimnl longitudinal section of Qe2

~ / r’/ . 1/ /
gD e o ® o ® .
. s O e
ia | 32.666. v 55 [9\;,2'
e V1=1/1743 B2,570 . ! |
_lf)g '%r‘ L‘O? - VT_ T i
af327-§~~<if““ — | l 1.87 -!
.O. - B L':;q-;r:l/BSI /’3 3”_ |
32,312 Aeig e el 31.720 ;
42,15 o b -
_';'71‘7-~._...____; . -
31607
. v o gy _3.1.;1.6_8“.__/ .

3

m/5ec

Finally, the expected water requirement, that is 0,050
is sebisfied with the best cross-seotion of QG2 a= well as

the QCL.

Her@iﬁafter, the inlet box for diverting the water to each
field Block is designed as follows.

.oz/—-
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7) Design of inlet box of QC2
i) 1In case of QC2D3

The expected oross-gection is showm as below:=-

e BT e | — S

= 215
2

0
A A
o1 i 3 64
_F;,mumsm,__ﬁgw L SOLLS-
Ts 8 | + 90
“"1 AV Feae s

A50

The width of inlet box is given as below using the
formula of submerged wair,

= 8213 g

bl
1
ﬁg - %fg%g = 0,070<2/3 vosse complete overflow
Q@ = m.b.hl. m
0,050 = 0,35 bx 0,215 x /2 x 9.8 x 0.215
b o= 0,324
= 0,3 m

Consequently, the expected inlet box of QC2D3 is shown
as belowi-

Field Block No.4-2 , A= 0.87 ha

Q= 3.050 m /s
30_
T
J TR
__.44iLG_._....,.-. .-_-“._-__...__.__. . - m____.. d U ——
I /s _“ay},o

P —110— . 108/~
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11) Y case of .jC2D2

The expacted oross-section is whoun : o bolows-

~31$811w1_%; ) P
9
(ﬁ' it )
4 [y
o \\\\yﬁ5931,324,;”
‘_%}r.mllgﬁp’ J.l!‘.dr‘-fl

325062 Pl A
| .

The width of inlet box is given 53 well au the GUZD3,
A\ 0,2
B o.ooas

b8 0,048 _ |
h_l 0‘215 - 0'223 < 2/3 aows e

i

4

comziebn overfilow

2 =m.b.nl.f2.g.h1

0.050= 0,35 x bz 0,215 X {2 x 2,3 x 0.715

0.324
= 0,33 m

B

it

The expected inlet box of QC2DZ is shouwn as belowi-

TS0 —— R LEY
3
=i 27 Q=0.050 m /s I R
\M"“—* r — -
. E
:

9
f= 0.050 m3/s
Field Block Np.3-2, A=1.19 ha
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Inr eage of 40200

The exntoted crozs-section is shown &s bolow

32,870 . ;
i - - !
c(j A
o e 324334 e e
S SN V-0 £ T 1 S
& — Ao A E2 et
ESVR o}
s
AL.6507 —

s bhelowi-

o

4
=3
&

z widbh of inlet box dis given

ssess  complete overflow,

i

B B
£k

3

&2

e

N

o

(&}
L]
b
&
L]
[
VA

Q = m.behl.d 2.g.n1

0,050 = 0,35 x b x 0,128 9.8 x 0,128

»
-
N
=

o
{1

0,705

= 0.7Im

The expected inlet box of JG2Di is shown as belowi~

Field Block No,4-1, A= 1.18 ha
Q= 0.0501m" /s
[— 710 —

L

S Y

I R a—

450 ' :
d e Ly Al 480 .
o @= 0,050 m /s
i

i
R N A e

_-___.__W___M__,;L m:m“m{___ﬂ
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iv} In case of QC2D4

The expected cross-section is shown as below ;-

31,206 g [ - '
! - !
q i l 30,934
Lam - ._, A
b = l 30.7% i tﬁr
_ i o
30,501 . :

The width of in-let box is given as below ;-

hi 0.133 1

1 s ~ 7z

h2 0.050 N . 2 e complete over flow
h1  ~  0.133 = 0.376 <=

Q = mb.hi, [ 2.g.h1
0.050 = 0.35xbx0.133% [ 2x9.8x0.133
b = 0.665 = 0,67 m

The expected in-let box of QC2D4 is shown as below -

-1

Q A =1,697 ha
w

]
|
_&50 .- - — ———— S PR _ﬁé,-_._..:_....._,....,.v [ T ._.__i.
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Taking into consideration of field block MNO.5-2, the paddy

elevation is higher than field block No,5-1 , that is, E.L 31.27 {ft )
however, if the QC2 is designed to supply the irrvigation water into
field block No.5-2, the size of irrigation canal become biger and
high cost due to the water slope of the irrigation canal become

more gently slope.

This is the reason why the water slope of the QC2 is adapted to
T = 1/881 . ATterwards, the land leveling of the Tield block
No,5-2 supposed to be taken at the construction time by the same
elevation of field block No.5-1, that is, E.L= 30.77 {ft) for
using the soil for the farm road or another earth works.

So, the irrigation canal of QU2 is designed as I= 1/881 and after
consiruction the field block No.5-2 is able to supply the water
ag well as field block Ne.5-1 and it is shown as below ;-

| — S

A R i A Q= 0.080 m3/5
; ; Field Block No.5-1
Y * S S A | —}gi' A= 1.697 ha
' I

T et
o

Q= 0.0%0 m /s
Field Rlock No,5H-2
A = Q.77 ha

retf
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8) Determination of the free board,

S0 far, the water level on design which will supply the
irrigation water to ecch Field Block is caloulsted,
However to determine the fLreeboard, besides, the crosi-
sectional area of flov, the changing of the coefficient of
roughness, velocity head and waving water in the canal,
should also be ¢onsidered. 7The standard consideration of
the freevoard is said as follows.

i) Earth anrd lining cunal,
Fb = 0.005d + hv + {(0.05 ~0,15)

where, Ib: freeboard (m)
d: water depth on design (m)
hvs velocity head (m)

0.05 ~ 0,152 half wave-height (m)

As above mentioned, the freebosrd is given using above
formulz but the least freeboard should be supposed by
0.10 m,
4i) Flume canal,
Fb = 0.07d + hv + (0.05~- 0,15}

where, the function is the same as above formula,

In this case, the taree ways are able to consider as
shown below:-

@) in case of the levee crown is higher than the crown
of the lining canal.

b) in case of the levee crown is situsted the same level
of the lining canal,

¢) in cnsze of the levee crown is lower than the c¢rown
of the lining canul.
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The tipical cross-section of the wll and (02 is expected .
like case a,
In this case, the stundered consideration to get the I'ree-
board will be adapted to the i) formule, bicause of the capal

is supported alrveady by the bound and alsoe the least freeboard
should be supporsed by 0,10 m. _

How, the freeboard of WGl and U2 are caloulated as belowi-

b = 0.05% d + hv + 0,05

name 0.054 hv 0,05 o demurks
Qv 0,014 | 0,007 0.05 0.071 0.100
QW2 0,011 | 0.014 0,05 0,075 0.100

The voluue obtained after adding the freeboard and water depth
in the csnal ean be rounded up for ease of construction provided
the freeboard should not be less than 0,10 m .

The tipjical cross-section of 4Gl and 902 is shown in fig, 35
and 360

Fig=35: Tipical sross-section of 40

Fig-36: Tipical eress-section of (2

400 = 1000

. 1009 — 400,
AGO, = 1000 a9 POl 00 i

H H f ' ,*__7_1_7__‘;._5\ e oy

ﬂ’[ﬁ:”‘"" B :
N 3
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It is clear as in Fig-35 and 36 that the QCl and QG2 are
supported/covered by the 0.40 - 1.0 m width of border, that is
called ditch-zide bhorder. The ditch-side border is used not
anly support/cover the irrigation canal but also used as the
path for operation the wair and maintaing the irrigation canal

" as. onhe of the on farm facilities.

note

' :i:./»
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Design of Farm Road

The main Tarm road is located through the center of P/F No. 2
and this farm road should be connected with the city road and
existing kanpong road for conveniently transfer of agrxcultural
equipment, machinery and harvested rice.

On the other hand, the road which is located Belong the irriga—
tion canal, that is the ditch-side border is very useful to
maintain and operating the irrigation canal as if the small
farm road.

i)

ii)

Width of farm road

Generally speaking, the width of the farm read is decided
due to the varieties of vehitles which are concerned to the
ggricultural activities such as tractor, combine, truck and
S0 on. The width of the main farm road include the space
for pass each other { 0.5 m ), out side surpluq width ( 0.3m)
and road shoulder { 0.5 - 0.75 m }.

The effective width of main farm road isg said 6 -~ 6 m in

order to pass each truck ( 2.4 m ) and tractor { 2.0 m )

and also the branch road is 3 - 4 m for the combine width
{ 3.5 m ) as usual.

THe vehicles width which are seemed to run on the farm road
are shown as follows ;-

passenger car

2.0m l
truck { 5 t } 2.4 m
tractor ( 40 ps ) 2.0 m i
trailer 1.9 m .
combine { cutting width 32.0m ) 3.5 m_J

In this design, the expected farm road width is seemed 5.0 m,
howevere it is said that wider farm road width is not able
to require to the land acquisition now in Malaysia, because
of existing conditions which have ne on Tarm facilities,
therefore it is given 4.0 m width for the alternative way.

Height of farm road

Height of the farm road from the paddy ground is said more
than 50 cm for main farm road and 30 cm for branch road.
It must be careful to decide the height from the paddy
ground because of the field crossing.

The width of field crossing is said 4.0 m as standerd, and

it's slope is determined less than 32.5 % because of the
limited slope of tractor is seemed by 18",

All the paddy field.which along the farm road will be posse-

- ssed the field crossing at least one place to one paddy lot,

and the location of field crossing is supposed to be left
side of the paddy field due to the combine used to work
right revolution as usual.

—118-- 3}



iii)

iv)

v)

—H3~

In this design, the field crossing slépe is given 30 % and
it's tipical cross section is shown as in fig.~37

Fig.-27 Tipical cross section of field crossing.

: Field crossing
P 1.66 m

=

7

paddy ground

| SRTERETTT LR 7 PRI AT

Longitudinal slope

The max. longitudinal slope of the main farm road is said
less than 8 % as usual and also 12 % as special case.

If the longitudinal slope is given more than 8 % , at that
time the length should be limited by 100 m with the con-
trol'distance which consisted by the appropriate slope ,

that is less than 2.5 % and more than 30 m length.

Cross section

The crosg section of the fTarm road should be constructed

that the center of the farm road is higher than road shoulder
in order to drain out the rain fall water immediately.

The cross section siope of the Tarm road which is made of
soil and gravel is supposed to he 3 - 6 % and conerete

or asphalt one is 1.5 - 2 %, :

Corner cut-off

The corner cut-off is able to situated in the ihtersection
of the farm road if necessary, the size of the corner cut-
off is seemed 1.5 —~ 2.0 m for one corner,

In this design, the longitudinal slope is given as in fig.-38 ., -
The slope from the city road to farm road and end of the
farm road is given 5 % slope for the approach.- 7
Especially, the contreol distance is consisted by level and
4,0 m distance for oné vehicle is designed at the first
approach from the city road.

The most of the middle parts of the farm road is designed to
level and also the height from the paddy ground is given

‘arcound 0.5 m. The tipical cross section of the farm

road is shown as in fig. -39 .

1)~
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Fig.

- A

- 3D The crosi section of {arm road

o 43000,
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10) Design of field drainage canal

i)

ii}

Standerd daily precipitation

The daily precipitation which probability is seemed 5 year
is adapted to the daily drainage from the terminal paddy
field. The rainfall data from 1970 to 1977 at Kota Bharu
are shown as in table—- 3% and it's probability graph- is
also shown as in fig.~ 40

In fact, 351,0 mm/day precipitation is given the max. data
of them and it shows S-year probability,

Drainage discharge

The drainage discharge is calculated by following equation,

a)

1

:Wx tlx10—3xﬂx1041f‘
'

Q
where, 3
’ Q@ : drainage discharge ( m”/sec )

t1 : standerd daily precipitation 351 mm/day
A : coatchment area { ha )

f : run-off ratio (-0.7 )

In case of ¥D 2

The catchmentarea of the FD 2 is calculated by the sum

~ of the field block Wo.2,3-1,3-2,1-3 and 5-2, that is ,

N = 7.47 ha.
Consequently, the drainage discharge is given as follows;~

S
86, 400

=0.212 ms/sec

3

- 1
Q = x 351 x 10 °x 7.47 x 10"x 0.7

The most effective cross section is calculated as follows;r

{ calculation }

drainage discharge Q =0.212 m3/sec —— e
side slope gradient 1 :m =1 :1 N J/
bed slope .1 = 1/1000 LY
base width b = 0.300 m et
coefficient of roughness n = 0.03 N S

3?0

~121- _ s



— /A —

Table- 23 The max. precipitation from 1970 — 1977

1970/71 1971/72 1972/73  1973/74 1974/75 1975/76 1876/77

Max. 24 hr 228.6 187.7 282.2 302.3 235.8 194.0 351.0
Max. 48 hr 268.7 300.5 292.1 431.5 287.5 269.5 470.0

Max. 72 hr 279.9 313.4. 297.2 S22.2  .332.5  320.5 535.0

{ DID store, Kota Bharu ) unit : mm

Fig- 40 The probability graph of precipitation
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QN 0.212 x 0.03
1 = 4 . -
% p8/3 (/1,000 )% x 0.30%/3
= 4,9866
a/b Q. n
- 1,
14. bé/s
1.800 4.4420
1.80 + x : 4,9866
1,900 5.0000
{ 1.900 - 1.800 ) : x = { 5.0000 —~ 4.4420 )} : ( 4.9866 ~ 4.4420 )
x = 0.098
d/b = 1,800 + 0.098 = 1,898
d = 0.30 x 1.898
= 0,569

check account }

. 1
V = L . RZ/S. 1/2
n .
A= 1.438,+ .30 Jx 0.569 % 0.5
= 0,494 m
1/ .
= 0.569 x 2% 2 + 0.30 = 1,809 m _
2/3 A_\2/3 0.494 2/3_
= { 3 ) = ( ~Ij§6§—~———) = 0.406
DRS S — 1 oz
V = 553 ¥ 0.406 x ( 17005 )

=0.428 m/sec
G = 0.428 x 0.494 = 0,211 m3/sec esssanae GK

The frecboard of the drainage canal is designed to give the
cross section at least 1.2 times drainage discharge can flow
than the suppaosed discharge, therefore the final cross section
is given as follows ;-

( coditions )

Q= 0.212 x 1.2 = 0,254 malsec

1 :m=11:1

I=1/1,000

b = 0.300

n = 0,030
Q.n . 0.254 x 0.030
1, = 1 = 5.974
%, p8/3 (1/1,000 )% x 0.30%/3
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@.n
d/b 3
12, pB/3
2.000 5.5985
2.0 + x 5.974
2,100 6.2384
(2,100 = 2,000 } : x = { 6,2384 - 5.5985% ) : { 5,974 - 5.5385 )
X = 0,059 .
d/b = 2,000 + D.059 = 2,059
d = 0,30 % 2.059 = 0,618 = 0.62
{ check accountl)
,
V o e R’?/a. 1/"’
n
A= ( 1.536,+ 0.30 } x 0.618 x Q.5
= 0.567 m
%
P =2°%x0.618 x 2 + 0.30 = 2.048
2/3 A 2/3 _ 0.567 2/3_
R = { P ) = (—-—~—-~~—-2.048 ) = 0.425
S S 1 %
V = 505 X 0.425 x { 17060 )
= 0.448 m/sec
Q@ = 0.448 x 0.567 = 0.254 u:3/sec ierreress 0K

Actually, the existing paddy field is uneven, therefore the depth

of the drainage canal
The longitudinal secti
It-is clear that the =

should be kept more than 0.62 m.
on of FD 2 is shown as in Fig.-38 .
ome places ae impossible to cover the 0.62 m

depth due to the topographical coditions, therefore this place
will be counter msasured by filling up the soil for the protection

band. The

Ti

Fig, -4i

I 1,400

—2.H + 0.30

}_55@+ 4001-L 50{)

+tipical cross section of FD 2 is shown as in fig.-4! .

pical cross section of ¥FD 2
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b)

c)

- -

In case of FD 1

The suppossd catchment area for field block No,1-1
and 1-2,that is,A = 2.06 ha. However, this drainage
canal is affected to drain the excess water from the
housing area, so the size of the drainage canal 1is
designed as well as FD 2.

The longitudinal section and supposed cross section
of FD 1 are shown as in fig.-42

In case of FD 3

The supposed catchment area for field block No.4-1, 4-2,
and 5-1 are calculated, that is, A = 3.75 ha.

However, this drainage canal is affected to drain the
excess water from the neighbor paddy fTield which are
located in the P583L area.

Consequently, the drainage size of FD 3 is designed

as well as FD 2. The longitudinal section is shown
as in fig.— 43 . Here, it is clear the all most of
the paddy fields are situated lower places than the
average elevation, that is, x = 9.531 m, because

these paddy fields which are covered by FD 3 are located

the lowest places of P/F No. 2,

Therefore, some paddy fields are not able to keep the
supposed depth of the drainage canal, that is H = 0.62 m,
but as the given depth are shown such as H = 0.57 m , it
is_mostly the same of the H =:0.569 m that is calculated
the least necessary depth of drainage canal.
Consequently, the lowest part of FD 3 is expected to
Till up the so0il for the protection border.

The tipical eross section is shown as in fig.-44

Fig.-44 Tipical cross section of FD 3

500

H2
varies -

ks

varies
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( 5) Rotational Irrigation

So far, the P/F No.2 has been irrigated the area after take
the water through the off-take P453L, however there was no
quarterly canal to convey the water to each paddy field
without lot-to-lot irrigation.

Therefore,. the presaturation period ia always delayed in
spite of the expected period is shown 30 days by KADA.

How to shorten the presaturation period and deriver the vater
when .the farmers want to get it ?

There is no doubt to make a quarbterly canal in the field as
on farm facilities and connected to the drainage canal, so
that the well achieved wabter management will be expected,

Now , the design of P/F No.2 is assumed te divid inte 10
tield blocks as shown in Fig-10.and the each field block
possess the in-let box and out-let box as if one of the paddy
lots., But it is unavoidable the lob-to-lot irrigation is
stil} remain in the field block at presence.

The existing irrigation system and proposed system, that is a
rotational irrigation system, are shown in Fig- 4o, and Fig- 4%

Fig—- 45 : Existing irrigation system.

.secondary canal

existing canal ___

V ~" "= Q41 cusec

N ‘ ‘kosong
% - lotetordot
oo irrigation - /7 . ./
L
1= T . H
~ . presaturation /
& period [ 48 days )/

i 3f--
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P o R,

Fig-46t Iroposed votational irvigetion system

=)

-:t“.;'-'.-_:,;.:._,;;.jb\',_t'-u-: R

where,
o din-let box
out-let box

Total area
A= 12,27 ha

“._existing road

ting drain

Arrangenmont of the land

Presently, the field lots ars an irrédgular, narrcw shapas
and the topograshical featurs is alse comuliented. Grouping
of farmland, substitution of lots and the econstruction of
land resdjustment are imuossible owing to the existing
institution of land and farmers unawareness to agricultural
improverent, )

However, establishing the water mansgement the Field Block
should be devided by channels, drains and farm roads as the
irrigation units in order to make the rational farming wotks,
mechunization of cultivation, systematic irrigation and so on.

Water ripgnts.

Regerding to the water rignts of lMalaysia, it is not sure to
establish already or not, however farmers who have his own
paddy land at higher place can use the weter firstly snd
gradually flow down to the lower peddy land =2s ususl, At
thet time, the farmers vho situated higher place don't want
to {lovw down the irrvigation waler before ihweir paddy land
have enough water and finish the 1and prevaration, werecver
af'ter irrigated their paddy lots they also don't wanat to
flow much water for lower wvaddy land through thelr already
irprigated oveddy lots.

Thus, the farmers will try to close or wring the irrigation

water from the off-take, therefore it is natursl the vresatu-

tation period will delay so much due tc the both reason

that is one of them is no on far facilities and the other is
the human troubles. —129-
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The order for the rotaticnal irrigation.

Now, the proposed rotational irripetion system on P/F No, 2

is supposed &s follows. The rotational water use for pree
saturation period is seeued that the Fisld: #locks which con
drow the irrigution water from the 0.5.L are the first order,
that is Field Block No, 1-2, 1-3, 1-1, 5-1,5~2,4~2 and Ho,3-2
then the Field Blocks which belonps to the F.5. should be
followed. This means the water level control in the secondary

‘canal will be able to become easisr,

The supporsed order for the roationul irrigotion is showa in
table~ 2.

Table-34 : Supposed order for the rotetional irrigation,

Order _ gi;ii araa (ha) Q0 Hem=rks
i combine 0,3,.L
1ot _ 5 gg: i:; % 2,69 1 g together 0.S5.L
2nd o, 1-1 1.23 1 0.5.L
Ird Ho, 51 1.59 2 05,5
Ath fo. 5-2 0,77 2 0.5.L
5th 0. 4=2 0.87 2 ¢.5.L
6th o, 3-2 31.39 2 | 05
" Thh ¥o, 3=1 1.44 direct F,5,L
8th No. 2 2,0% 1 F,5.L dam up
gth  Ho, 4-1 1.18 2 £.5.1L dam up

The opnmtwn of the water control in 01 amd 02 is shown
in Fig-47 S

Using this rotational system, the each 1':1eld Block will be
satisfied with the presaturation wuter and the supclemnentary
one at the same time,

Host probably the total supzlementary water for one or two
days duration will be drawn at-the same time due to Cthe small
water, that 'is 0,0008 m3/secfh‘i, and the farwers don't suoply
the supplemenb:m’ Wi ter contlnuous]; in t.hat durz-unn.

In thls case the ;aresaturatmn water can be given up to

- 0,050 /sec not 0,050 - ; m /sec. Anyway, the most

important thing is the operatlon for the rotationﬂl irrigs-
tion that is considered syste; r\d‘tlcall‘]
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Fig= 47 + The wzter dontrol of wCl and QC2 for the
preseturation period .

1st. TField 3lock Ho, 1-2 ond Ho. 1-3

32,502 | I
Q@’?

v /2275
RO W 3.8
- {)'05'\_5 E ?ls_ _:{' .3'.-‘:3%1'!

¢ G010 ‘

FF T LT

2nd, Field Slesk Yo, 1-1

ql: Supplementary water
for Field Block
Fo, 1-2/1-3,

0,3,L. 32,541 ! i 32.221

i QCl‘

q2: Supplementary water
o, o3 For ¥ield Block
o o9 No. 1-1

i
i
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4th, Field Block Ho. 5.2

5 e
¥
i

By o .
S N NI TAF
(ch ) —J.%I‘Z!z "‘—31'/90} 3 .-.1814 T

0.5.L 32.551]

q3: Supplementary water
for Field Block Ho, ¥~

: 32,502 -
0.5 32,5511 . = b
e vl
Teexo_1/88) P 31206
( QC2 ) e P

5th, Field Block Ho,4e2

g4t Supplementsry water
for Field Block Mo, 5~2

- e
q, .~ o
- i
0.5.1, 32,552 ] ~ -@2’ /Q’ ’

( qQc1)

L ar

y2: ’Tf-
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6th. Field Block No, 3-2

e e
g 95’9?/

Qu3.L 32,551

|

o
| ' S 3,95, 2 .
( we1) N § 31.8

Mmtao 33

4

g5 Supplementary water
for Field Block
No, % -2

: Q- . .
i - 2:052 - O?- ’ -
AQ-.S;.L_EQ.ﬁ—?l o 32052 3,,(;9 Q(;:ﬁ) . ‘,/,—
. ! 2 e
Y 1/881 '; d NUE
R : '

(qc2 ) et g 2252 G

9060457 50,03
x LI L 7*'@"""”"’

7th. Field Block No, 3-1

.-;?fc'x'd
O
{ o - L - .
| .q‘,@é 6@,,) qb: Supplement:ry water
' E @ for Field tlock No, 32 .
: 1
=T 31954 ,}--
Lﬁl.Yoo i 21814
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8th, Field Block ¥o,.2

;L.()E(: 32,575
1/ 3?86 7 ﬂg 111 ;
4 324247 _
QcL ) AT P 5 3095 A= o )
( - 2q7% ﬁ B Ny 4% S Bilzéé;; g7 + supplementary
o -water for field

1
h‘ e e

TR s R block Ho,3-1

!
r,o.L 22, 71)
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gth Field Block Ho,.4=1
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350300 A :
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qif ; supplementary water
for field block Ho.2

j F D
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4} water Jdequirement,

Followin;: as.agmed veluss for tioe caleuwiation of webter reguirement
vwill nece.sery be revised scecording vo the reswitv of the dunvesti-

gution in field ond Yemonsbtration Form. The water reguirement
for tne presituration periced g the water reguirvenent for pre-
parition of paddy field is shown as belowi—

g = H ,Q,AI)' .;-AS +:’:S +Pd +Pb

uiere, Q:  water reguirement Yor prevaration of puddy field,

Hy  stunding witor loyer.

Ap:  oir volume replace to witer in rlow iwyer,
As: air voluse repluce bo sater in subseil,
b8:  evaporatior fro& witer surfoce,

B3  Qdovms.rd sercolution,

.
Fra

:oreclation throuph border,
The model of the wober renpuirswent in zresituraticon yeriod

is shown in FPig.4%.

¥Fig.42 Model of the water requirement

_standing water lsyer (H)

T B )
~XC§WL\,3Y???T?ﬁ%? - Percolatinn through berder
"ff“"" LT OW S0l ) peplace to water
* subsoil ]
¥
downward

percolation ( P4 )

i) Presatufation feriod
ca) Evaporation {E)
Es: woler losses from soturated scoil and witer surface
s = 0,70 = hp ,;.......HID informaticn Ho, 2
ﬁhere, Iipt  _an evaporation,
The record of the evaporaﬁion using a black pan

asir Mas Stetdion Lrom April to Jeptembor din 1772 to
1976 is shoun in table= 35,

—135- .
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Table~ 35 @ Jdeccord of

e 2T

pan ovosoration b rasir Hus { Black pan )

. total nensured averagse - i

your evaporation (m/h) volal duys evnporatlon(r Sdzy) remas,
1972 77505 * 152 5,10 Faxoept iy
1913 TT8a5 # 153 5.09 *oxcopt April
1974 1015,2 18 §.55

1975 1020,.5 133 5458

1976 1035, 183 5.66

dhere, the excopting two months are omitted from the caleuls tion due to the

observation errors,
evaporation to field one is

Generally spoaking the conversion coefficient from pan
raporbted C.70 by U.3 Weather Buceau when the

evaporutlon pan is used a white one, however here in lbasir Mas Stotion one

iz a black pan therefore it is

is G.66,

The epranged Hs is shown as fol ows:
g

En

After harvesting,luoc
evanoration,

= 0,66 x Ip

= 0,656 x 5,

66 = 0.37

0.4 cn/day.

1t

i

saturation is shown in Fip.43.

Fipw49 @

__saturated state

SRTRY r\ )

]

nocessiry to change the copffcheuL, that

dater Josses rom unsiturated sodl.
1= Oud /G3Y sousseere DIV informution No. 2

so0il surfuce is bare and constantly  locaing waber by
The movement of irrigetion water in the field during pre-

vovement of irrizstion wzter in the field durln” prasaturation.

f_transition“_T ~unsaturated. state
state

water table .y

—136—-




Y.

Therefore, bie average evivorction (I8) Lebueen ks und Eu
during the presaturation is siown in Fig~Lo

Fia= )+ Bversge evaporatlon during the presaturation

e DrEsaturation peried . .
T days

PO |

[
(v7]
+
]

iWhere, of = o7

=

]

sy

1A
281 b

E.-'J

~

Conseyuently, the average eviporztion is calculited as belows~

E = Q‘Afg‘g‘é = 0,4 cm/day

b ) Infiltruotion losses (F)

The results of soil samples analdsig on Demonstration Farm
is shown in Table~ 36 ., It is cledr that the percentage
of clay 1s shown 0V8;'squ end the percolation coeificient

is ‘shown lﬂﬁa lO em/sec in Fﬂg~ql. In this CJSG, the
{nfiltration losses like this soil .is considered below lmm/day,
however for the safety the value of the ilfiltration losses

is given L mm/deay.
P = 0,1 cm/duy.
¢) water requirement for puddlinU (s)

The role of puddling VOPLS is to crush soils of paduy field
into optimum conditions for border painting and trunsplanting.
At prosehce,. the ferumers here in Falaysia never painting the
border and no readjustment is made on the borders widich was
destroyed by buifaloes, raty and so on, This cetion is very
dmportant to reduce the percolation through border that seems
to cause @ lot of water losses during the presaturation period,.
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It goes withoub saying that to swve the uater in paddy field
al Lthe necessary period without lossing uselessness, that is

I

a good wuter munagement,
Censequently, the puddling weter is consisied as follows:
3 =Ap+As+ Pd+Fb
vhere, 91 puddliing wuter
Ap

As ¢ Lir velume replace to wabter in Subsoil

air volume replace to water in plow layer

Pd s dounward percolstion

Po : percol:ztion through bownder,

The standin: w ter layer and cvapsration from saturated and
unsaturatod soll are excepted, vecause of both of value are
given by tone cebual data,

Wow, the ussmued similar value of 3 is given below as well
as the Muda srea where 2lso have the heavy clay soil,

3= 15 onm

In this assomed value involve tbe downwird percolation already,
therefore the infiltration losses (F) should be neglscted
during the nresszturstion periods

Standing w-ter luver (i)

The standing water layer is supplied after vuddling, Though
o desironle value is within 5 cm, uowever due Lo vardation
‘of land surfice in the paddy dot, 10 cm depih of stonding
witer 15 considersd so that farmers can have Leb.er costrol
of the water denti: .

H= 10 cnm

Field losses (L)

Zeslected for szourciien.
A0 of Josses is od-pved in supolomentury water,

Growing rericd,
3 1L . . - £

a) Svoporation lossos (5s)
L3 o= Dl enfday.

b) ZFrupspiration losses (1)
B o= 0,1 cmfduy
4 (N . e A

ej Iufiltraticn losses (F)

Po= 0,1 owfdsy

~141— A
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=36
a) field losaes (L)
L = 204

. . .o . s,
Conswyjuentiy, e wilor ce wirenenb per lectare \y; is
snown &2 Helowi-

so g T s . .
(B x Ty 3 PlL = (3,00083 mB/sec

4= 264,

2= 0.00082 x13,27 = 0,011 w'/sec
i1d)  Pormuls for rotionwl irrigsbion in jresaturabtion soried.

Colouiation netitod for rutional irrigation to irrerular
a) g
field blsek ds @5 Lellows:

(1) Fieid Jloeus sre s+iurated sradually fron the .rea
wnich: belons to tne 08D and followed by aveus with
the F.b.bL couditions of the secondiry ¢enul because
vater convrol is easier snd more ecenomiesnl,

{2) A saturcted block is supplied vith supplomented
wzber succeedingly.,

(3) Presaturation period caleulated for one hlock is to
be corrected to a whole round-up rumber so as to
Cfocilitate engy water manapement,

(4) Evaporation losaes Trom unsaturated scil are calculated
only for vresaturation period of one Field ilock,

{(5) Iafiltrstion losses duriny presaturation period of
whole area are neglected, hacause the losses are
already assumed in the woter reyuirement for puddling,

b ) Calculation formila,

The caloutation of the presaturetion perioed is carried out
as followsi

J o= QL+ 2 - (1)
W1 = 43 4 il 4 B,T) A —~— (2]
1361’.;!..1'
2 = Eo,0,L3 ~— (3}
867, o1

In this case 3 iz fixed from wbove formuls,

' {5 4 1) .5 :
T = B0hail ~ (L.Es,B + LA) 7 (4)
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3

Where, 43 total woter requirement for presaturation period m”/sec

Qls water regquirement fnf presaturation mj/soo
921 water requivement for supplement ma/sec
T: presaturation period. ' | , o day
A3 presaturation area ha
B supplemental area ' _ ha

iv.) Calculétion for presatur-tion veriod by rotutional
irrigation, '

Using the above formla, the preasturation psriod is given
as in table- 37/

At the first time, the expected presaturaticn period is
supposed within 9 days, however the caleulution results
are shown the uctual operdting day for the p: essturthOn
period becoumes12 days becwuse of the round-up duys to
faclilitate easy w.ier munegement for the furmerﬂ :

&t the plrgt ting, the water rejquirement s calczl:ted to .
Linish the lzrngtlon period within 9 days, “that is 0,053n /sec,
however it is sscumed to 0,050 m/sec dus to the presqturdtlon
neriod hlll be vounded in order to mike easy water management,

It is clear in the résult in table-37 that the pres: turﬁtlon
period finished withiu 9 dzys, that 158,38 duys, bub this
overztion of the wster mapagement is very difficult, ifter
corracted day is given to the calculation the expected pre--
saturation poriod is shown to bel2 days ané alse the- maximun
water dluCﬂdeO 45 shown as 0,047 m*/uec which is 18“8 t?dn
the expected 0,050 m /Scc.

However, it is not 5o much different with the expected water
discharge, that is O, 050 m?/sec =nd considering about the un=
expected los.es, the size of faeilities is uble to decize
using this expected w-ter dischar.e for the s=fvty,

The wobter usage Quring the ores: turation veriod 1s supposed

to Be of the o.me Aischarge as tue exnectcn wter dischirge,

To meet the above, the wmost important things. is Yo arrange
each Ficld Blocks fitted by the invesitization result =& the
best congideration thougu ot the same urea due lo the sxisting
conditions, '

threfore, now some period show the wuter discharze is not |
necessary by 0,050 mB/qoc, bub iz relation to the futwre plan
if the farmers beécome better to o)crute the wnter numagement,
make better Jand conuitions and te counter measure the increa-
bnmofwwm'W\ummﬂﬁ tﬁaheofmm,wmmﬁ40mu1
ahould be desiyued by the expected wster discharge, tint is

0,050 w /sac.
J38/-
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Incidenbally,; vhe Lotal amount of watior requirement duripe
presaturntion nmr,m‘ is Yo be 27,349 +87,136 = 124, 38w
and the m\'*r': tion coust of Remubu Pumning Station is seened
rouiindy Lo be 0.; cent per one cubic mebre, Therefore, the
irrigation wnter o be avnrovinmabely M347/ha.

To obtain the reguired puiping water in Kemubu Schewme, a vast
emonrt of mony wers Lo bﬂ syent,  Yhus, it is very importont
that good wobor pansgement should be achieved so as nob waste
wiber wnesessarily,  Te mac-t the above raquirement, farming
schadule should nob be delurved and more sgstamstienl use of
water should be ebsarvyad in “re vwhele of l{emubu area imrediately
after bthe construebion of op farm faciliitie

g
i

iga. 52, Arvancemsnt of the rotational irrd gatian of F/F o2

- off-take FAS3L

Foo
VN
secondary” e e Pp3032
ul

vl _.-"““"3 Slock 4=1 7
e // s

.1.*' ha J_Md Bleek z-.& Field Bloek 5&%°
S P

A= 1, 1‘9 hn

ield ¥

I

° b] ) . - .
13 ook 3.2 |

b= Ml‘_f. i - - :

1 e
A= 1,29 ha 'F;ie}.d Bleek
73] 0,77 ha

Field Pleek
. A= 1,85 m

1-3

existing érain

where,

4 Bleek 3-1
A= 1,27

i by . Cof wta%e,’cwnz'saon
o | ®  oub-det box
Lo ! Fg  rotati
i . i L rotation number
P _ Dok !
b i L,\A irrigation pericd
f 't" 3 e S
<
—eXisting road. . -— -
Y S
s J!"
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R
Border Improvement

Now, looking around the existing paddy field conditions, it is
clear that the on Tarm facilities such as irrigation, drainage
canal and farm road are very few or nothing.

Under like this conditions, it is natural that the well achie-

ved water management is seemed very difficult, besides thag

most of all the irrigation facilities are operated and maintained
by the government not the farmers, therefore the fTarmers sometimes
try to broke the irrigation gate to get the irrigation water in
the inexpected periocd that is not on program, because of the
farmers not used to keep the farming schedule,

Concequently, the on farm . facilities should be promoted into the
paddy field to shorten the presaturation period and also to make
the Tarmers assoclietions in order to control the terminal irri-
gation and drainage systems by their own hand under the government
farming schedule.

These Pilot Farm projecis are able to so called " The Tertiary
Groups ', however these tertiary groupe still have a lot-to-lot
irrigation systems due to the difficulties to promote the land
consolidation project now in Malaysia.

This means, the govermment should organizre the paddy €ield con-
ditions promoting the available irrigation and drainage schemes
for the extensive way.

Moreover, the farmers should be changed their maind to enhance
the paddy farming techniques which will be got by ever-progressing
rice cultivation techniques,

Lot-to-lot irrigation is unavoidable things under existing con-
ditions, however there is one of the ways of control the irrigation
water for Letter water management in it. That is a " Border Im-
provement " )

Existing paddy fTield have many parts of in-let which are made by

a baffalos and sc on at the same border and also some of the borders
are consisted by the rice straw not the soil, therefore it is an
usual way that the percolation through the border will be happen ,
so these uncontroled border prevent to serve the irrigation water

in paddy field and there is no doubt that these border cause a

long presaturztbion period.

In conclusion, the in-let should be situated only one place at one
border and at the same time this in-let is to be an out-let of the
higher paddy field . Like this, each border of the paddy field
should be given one in-let and cut-let and the water control should
be done within a rotational unit as it one of the field lot.

To obtain like this operation system, the farmers who are sltuated
in the same rotational unit should be cooperated together in order
to have a responsibility in their unit, besides that they must keep
the irrigation order and must follow the government farming schedule.
Not only the big irrigation schemes but also like this bterminal

. operations are very important for the well achieved water management
and well use of the water resources,
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Finalized on farm facilities of P/F No.2

i)

ii)

iil)

iv)

v)

vi}

vii)

viii}

Name of the off-take P483L

Areaq A = 13.27 ha
paddy area A = 11.83 ha
kosong area A= 1.44 ha

Altitude average X =9.531m

Topographical slope

west to east, approximately

Farm lot number of field lot
numbar of farmers
max. area
min. area
average aresa

Field facilities

a) Irrigation canal L = 760"
’ QRC 1 L = 362
QC -2 L = 348

: existing L= 50
irrigation canal density
760/13.27 = 57 m/ha '

b) Drainage canal L = 6§36
FD 1 L = 83
FD 2 L = 288
FD 3 L = 315
drainage canal density
696/ 13.27 = 52 m/ha
¢) Farm road : L = 429
farm road density
429/13.27 = 32 m/ha
Water supply for irrigation
a) Presaturation period Q =

b) MNormal period Q =

Rotational irrigation

irrigation period for presaturation

—151—

m |
m {
m

5338

( 32.79 acre )

( 31.269 Tt. )

I = 1/1,000

A = 2,839 mo
A= 178 m
A=1,120 m

“ concrete )

" )

earth canal }

0.050 m3/ sec

0.0

3
m / sec

12 days
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