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Drainage

3.

t0-years return period

sed { Drainage Modulus for Main Drair in L/sec/rail
E Scurces of Moduluys st : {
j Projects Met hodolecgy Farm Level | For drainage area (1,000 rai) i
Discussion for area - o
| . , 0-2,000 rai | 2 1 s [ ;0 io io 100 | 200 1 500
{ i P ismesrart O [ e o o Lo to { te o
| At S EE S BT 20 500 % 100 200 | 500 3,000
%Chan Phya {Ilaco-Nedeco 46 mm/24 hours .83 6.77 i - T ;
{grage I H 1 : j
! = ' :
i ' . 1
!phitsanulok| ELC-NK-SEATEC  Economic Optimization '5
| Techn ique .65 61 1 .57 .56 |.54-.53 51 ] .48 ] 46-.451.44-.43 ¢
Criteria and Assumption ; !
1. Ponding depth in the field { :
| 5 = 100 ma. b {93) | (50} | (873 {(s-82)| (-8 (743 (n~aq;§&ﬁ~-€é){
; i 2. max, 5-days consecutive z é :
rainfall { !
3. 6 and 17 years return pericd i
for lower area and upper area
Phitsanulok] V.5.8.7. Criteria and Assumption .57 W53 .50 .47 .44 .34 .38 .35 .32
{Feasibility i. No ponding depth {90) {85) {890) {75) {70) {65) 150) (35)
i Report) 2. max. 7-days consecutive
rainfall ]
3. 19 vyears return period :
Uttaradit U.5.B.R. Criteria and Assumption .87 .60 .57 z .54 .50 .47 .44 .40 .37
1. No ponding depth ] {9n) (85) | (80) (75} {70 (65) (60} (5%}
2. max. 7-days ¢onsecutive : :
rainfall %
!
j

e e

R ——

* . - -
Figures in parenthesis are reduction factor of Drainage Modulus
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Projects

Sourges of

Discussion

Met hodology

Drainage
Mcdulus at
Farm Level
for area
0-2,000 Tai
in L/sec/rai

Drainage Modulus for Main Drain in L/sec/raz

For drainage area (1,000 rail

Lo
10

10
to
20

20
o
50

50
Lo
100

1 100
to
200

504
Lo
1,000

200 |
o
500

Mae Klong
{Feasibilit(

Foa Kiang
f-aasibilitr

L,am Takong
{Feasibiliky

Ilaco

JEICA

TAHAL

Criteria and Assumptions

1.
2.

3.
g,

5.

No ponding depth

max. S-days congecutive
rainfall

10 years return period
75% of rainfall is taken
into account

No mention of drainage
area

Criteria and Assumptions

1.

2.
3
4.

ponding depth = 100 mm.
max. daily rainfall
10-years return period
No mention of drainage
area

Criteria and Assunpiicon

1.

2,

3.

4,

initial (pre-rain) water

depth in paddies = 75 mm.

Drainage modulus
_ 3-days storm-75/2

3
max. J-days conseculive
rainfall
S«years return periocd

.42

.64
G.0044%,
= Ccms,
hal

4

> ) KD
|

For area > 1060 ha;

ot i bt

s e

Q = ¢fs.

H
j
;

1

{Cypress Creek Formulal,

M = area in sg. miles.

!

|
|

:

]

t ]
] :
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‘ !
Drainage ! Drainage Modulus for Main Drain in L/sec/ra: ;
Sources of Modulus at ! - :
Projects | Met hodology farm Level For drainage area (1,000 rai) ‘
Discussio 1Or area et
15E " 0-2,000 vai| 2 | 9 10 20 50 1100 | 200 T 500
inL/zec/ to ; to To to to to to Lo ;
: ph/secirari g 1 4o | 20 | s0 | 100 | 200 | s00 1,000
L.am Pao TAHAL Criteria and Assumptions 0,64 For area > 1000 ha; ¢ = 35 MS/E {
1. ponding depth 38 mm. ! !
2. max. 3-days consecutive i
rainfall : :
3. S5-years return period ! ! !
Nam Pong TAHAL Criteria and Assumptions 0.59 For area > 1000 ha; Q = 35 M5/6 % i
Stage IT The same as Lam Pao Project |(Q = 0.0037A : i ! ; %
Nong Wal SANYU Rat ional Formula 1.00 .99 L85 f .80 .15 .70 .65 - } - @
Picneer Criteria and Assumptions {(9G) (85) {80) (75} (70} {(65) i i
Agriculturﬁ 1. ponding depth 300 mm, !
for 1/3 - 1/4 of the : |
total area |
2. S5-days consecutive rainfall !
3. 10-years return period ; !
¥ H
Mong Wai SANYU Rational fFormula 1.3 - - - - - - - -
Pioneeyr Q= 0,002778 f.r.A.
Agricultursg Q = cms,
Project f = runoff coefficient .
{Design r = rainfall intensity (mm,/hr.)} @
Criteria on - ll.(2£)2/3 i
{and ConsoJ 24 T

lidation!

— -
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Projects

Sources of

Discussicon

Mat hodoloay

Drainage
Modulus at
Farm Level
for area
0-2,000 rai
in L/sec/rai

Drainage Modulus for Main Drain in L/sec/rai

‘
f

For dratinsge area (1,000 rai)

e e

to
10

10
to
20

20

to
50

>0
to
100

!

160

[

230

bozoe 1 osap
to i te
550 01,009

=3
it

4]

#

ey

proposed daily rainfall
{rm, )

drainage time (hr.)
drainage arasa {(ha)

A % g, = 0.0013 A

(inside L.C.}
0.0013 AL + 00,0016 AO

{L.C. + cutside L,C.)
Land Consolidation
(L.C.) area (rai)
Area outsgide L.C.

L

{rat)

Connlied by Mr. Mongkol Chotisasitorn

Royal Trrigation Dspartment,
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Fmiuuswly Block 11

UEuqmﬁﬁgqqﬂétzuqﬂawnuané 1 = 0.85x 30 = 25.5 8AI/IuM
Wseh 2 = 0.85 x 55 = U6.8 "
WsaH 3 = 0.85 x 60 = 51.0 "
WS 4 = 0.85 x 45 = 38.3 "
AW 5 = 0.85 x 50 = k2.5 "
uuaq# 6 = 0.85x 70 = 59.5 "
Wk 7 = 0.85 x 80 = 68 "
37uu?u1mﬁﬁ§qgnﬁﬁaei=u1sa1n Block 11 = 3316 "
= 332 "

™ 4 's »
manmansuwth p3piL - 1Ry Azme 2 Tmymuanuglubiaawe

1
AnnInndiv Insae

»~ - -]
0.85 = 300 any/Tum

H]

Viundigeganta s suwan Block I

= 255 "
U?u1mﬁﬁ§aqu#ﬁa¢1xu1sﬁ1n Block 111 = 0.85 x 4Lo5  BA3/UM
= 3bk "
.. sunmsasapdswuelh pin - iR
119 AB = 255 ans/um
1 BC = 255 + 332 = 587 "
%99 ¢ = 587 + 34k = 931 "
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Overseas Technical Cooperation Agency, Tokyo.
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CENTERLINE
CENTER TO CENTER
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ELEVATION

FIGURE
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INSIDE DIAMETER

JOINT

LIVE LOAD
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MEAN SEA LEVEL

NUMBER
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PERCENT

PLATE
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Ctec C
ONC.
DIA.

EL.
FIG.
GALV.
HORIZ.
I.D.
JT.
L.l
LONG.
MAX.
M.S.L.

NO.OR &

p.D.

2

PL OR R
REINF.
REQ’D
REV.

3q

STA.

TRANSY,

AT (SPACING,

BROAD CRESTED WEIR
CONSTRUCTION
CONTRACTION

CONSTANT HEAD ORIFICE
DRAWINGS

EXPANSION

HEXAGONAL

LEFT XAIN CANAL

MINTNUY

MODIFIED PROCTOR COMPACTION
TEST 40D.

NATURAL GROUND LINE
OPERATION AND MAINTENANCE
POLYVINYL CHLORIDE

RIGHT OF WaY

RIGHT MAIN CaNAL

ROYAL IRRIGATION DEPARTMENT
SYMMETRICAL

STANDARD PROCTOR COMPACTION
TEST

TRICKNESS

]

BCW
COKSTR.
CONTR.
CHO

DWG(Ss.

EXP.

HEX.

LYC

9IN.

P.C.T.

N.G.L.
I |
PVC

R.0.¥.
RNC
R.I.D.
SYMN.
S.P.C.T.
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TYPICAL - TYR.
VERSUS vs.
VERTICAL VERT.
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UNIT
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METER
KILOBETER
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DEGREE'
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CUBICMETER PER SECOND

CURVE AND BEND

RADIUS

POINT OF -INTERSECTION
BEGINNING OF CURVE
ENDING OF CURVE

DEFLECTION ANGLE

TANGENT LENGTH

" LENGTH QF CURVE
HYDRAULIC

UPSTREAY

DOWNSTREAN

FULL SUPPLY LEVEL
CONTROL VWATER SURFACE
HIGH YATER SURFACE
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= ABEREVIATION
= ‘BOTTO WIDTH OF DITCH
= DEPTH OF VATER.
e me '
< DISCHAROE OF VATER

. ELEVATION
T8 = TOP BANK OF DITCH
© F.§il. = FULL SUPPLY LEVEL
nux. « 'RETENTION WATER LEVEL ,
"8, "« BED LEVEL OF DITCH g
UM..L. = NATURAL GROUND LINE
LG = LEFT SAIN CANAL
" RM.C. = RIGHT NAIN CAMAL -
€S, = CUBIC METER PER SECOND
CIER. '+ SILONETER |
M e TR ‘
oL s ot
CHO. = . CONSTANT HEAD ORIFICE .
Cwe” s oo - |
e, = ROADVAY CULVERT STRUCTURE
| RNC/C. = ROADVAY CTLVERT VITH CHECK STRUCTURE
“gTh. o« ‘sTAUCTORE
| 1. = ANOLE OF INTERSECTION
" LR/C. = LOV ROAD PIPE CHECK STRUCTURE

N.-SL. = NORMAL ‘SLOPE TO STEEP SLOPE STRUCTURE
. SL-N, = STEEP SLOPE TO NORMAL SLOPE STRUCTURE
| §L-B. - STEEP SLOPE WITH BEND '
SL.-F ,» FARN INLET IN STEEP SLOPE DITCH
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7.0 | 3,142 61.5 5.5 8.0 3.1 1.4 0.7 0.2
" 1.5 3,368 7.5 29.8 9.2 3.5 1.8 0.8 0.2
8.0 | 3,50 88.7 33.9 10.5 4.0 1.8 0.8 0.3 0.1
8.5 | 3,815 99.5 3.2 119 4.5 2.0 1.0 0.3 0.1
‘9.0 | 4,039 111.8 2.9 133 5.1 2.3 1.1 0.3 0.1
9.5 | 4,264 .8 W3 5T 2.5 1.3 04 0.1
10.0 | 4,488 5.9 164 6.3 2.8 1.4, 0.4 0.2
11.0 | 4,937 §4.0 19.8 1.6 3.4 .7 0.5 0.2
12.0 | 5,388 . 76.2  23.8 9.1 1.0 20 0.8 0.2
13.0 | 5,835 89.4 2.7 10.7 R 24 0.7 0.3
1.0 |82} 103.7 321 12.3 55 2.7 0.8 0.3
15.0 | 6,732 119.1 3.9 142 6.3 3.1 1.0 0.4
16.0 | 7,181 2.0 183 1.2 3.6 L1 04
17.0 | 7,630 e 1.2 8.1 £0 1.2 0.5
18.0 | 8,079 5.1 20.4 9.1 5 14 05
1.0 | 8,528 $9.2 287 10.1 5.0 1.6 0.8
20.0 | 8,977 65.6 252 1.2 5.8 LT 0.7
22,0 | 9,874 9.4 3.5 1386 6.7 21 0.8
24.0 {10,772 9.5 3.3 16,1 8.0 25 1.0
25.0' |11,869 110.8 426 189 8.4 2.9 LI
2.0 12,567 1108 2.6 189 9.4 2.9 11
2.0 12,567 9.4 W0 We  J4 13
20.0 113,465 56,7 3.2 12,5 . 39 L5
32.0 14,263 64,5 2.7 4.2 44 LT
2.0 |15,260 728 324 161 5.0 1.9
36.0 |16, 158 81.6  %.3 180 56 2.1
RWsvInges Scobey: B, = 33,810Q°
b cl d‘.!‘
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0.5 25] 1.2 1.8 05

0.6 o] 104 23 0.7 0.3

0.7] sl .0 3.2 1.0 0.4

o.8] 3e0f18.4 a1 13 o5 0.2

0.9| 408 23.4 52 1.6 0.8 0.3

1.0] aj28 64 20 08 04 0.2

1.2 5420 9.2 28 ‘11 0.5 03 0.1

14] 6560 125 38 15 0.7 05 0.3

1.6) 78/ 740 6.3 5.1 2.0 08 0.6 0.4 0.2

1.8 so8{93.0 207 65 24 11 08 05 0.3

2.0] 81150 .4 80 30 1.4 09 07T 0.4 0.2

2.2] oerjte0.0 0.8 95 3.7 18 1.1 08 04 0.3
2.4]1,0mi65.0 8.5 114 44 L3 1.3 1.0 05 0.3 0.2
2.8 | 1,187 8.0 133 S1 23 1.6 11 0.6 04 0.3
2.8 | 1,257 5.0 155 6.9 26 1.8 1.3 6T 04 0.2
3.0 | 1,346 5.3 118 6.8 3.0 21 15 0.8 05 0.4 0.2
3.2 | 1,42 6.3 2.2 T.T 34 24 17T 09 05 0.4 0.2
3.4 | 1,52 3.5 2.8 88 39 27 1.9 1.0 08 05 0.2
3.6 | 1,618 825 5.8 9.8 44 30 22 1.3 07T QT 0.3
9.8 | 1,706 2.2 3.5 108 49 3.4 224 1.3 04 08 0.3
4.0 | 1,785 3.5 122 54 38 37 1.5 0.9 0.8 0.3
4.5 | 2,020 .7 153 68 AT 34 1.9 L1 00 0.4
5.0 | 2,444 9.1 188 8.4 59 42 23 1.3 L8 0.5
5.5 | 2,489 59.6 228 102 7.4 $.0 27 16 1% 0.8
6.0 | 2,603] v 70T W 121 84 80 3.2 19 14 0.7
6.5 | 2,017} 827 M.0 M2 99 T 38 21 LT 0.8
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7.0 | 3,142 8.9 165 1.5 82 44 2.5 20 1.0 0.2

- 1.5 | 3,8 2.2 1.8 13.2 8.4 51 29 23 11 04

&80 3,5 $#.2 2.5 150 10.7 S8 3.3 28 13 0.4

8.5 ] 8,015 544 2.3 169 2.1 65 3.7 2.9 14 05
9.0-| 4,089 6,0 21.2 1006 185 1.3 42 33 18 05

9.5} 4,264 6.0 30.3 2.1 151 8.2 47 3.6 1.8 08 0.2
10,0 | 4,488 5.3 33.6 23.4 167 9.0 5.2 40 2.0 06 0.2
1.0 | 4,997 0.7 2.3 2.2 108 63 &3 24 0.7 0.3
12.0 | 5,388 .4 '33.7 2.0 129 T4 58 29 0.9 0.3
13.0 | 5,838 56.5 39.6 2.2 152 8.3 6.8 3.4 1.0 0.4
1.0 | 8,284] ° 8.8 459 327 1.7 10.2 1.8 39 1.2 0.8
15.0 | 8,732 526 .5 2.3 1T %0 &S L4 08
16.0 | 7,18t 6.0 427  23.0 13.2 10.2 5.1 1.6 0.8
17.0 | 1,8%0 §7.7. 48.2 2.0 M9 116 58 1.8 0.7
18.0 | 8,079 5.0 293 165 13.0 6.5 2.0 0.8
0.0 | 8,077 6.7 33.9 2.7 16.0 1.9 25 0.9
22.0 | 9,874 0.7 3.3 2.1 15,3 9.8 3.0 1.1
2.0 f10,172 1.9 28.8 23.0 1.4 3.6 1.4
26.0 |11.069 60.8 349 2.0 13.4 41 18
28.0.[12, 567 70.1 40.4 314 1568 48 1.9
2.0 [13,485 ®$.2 W0 1.9 5.6 2.1
3.0 |14,83 53.3 41.0 204 &3 2.4
2.0 |16,158 67.1 51.8 2T 8.0 8.1

WWVIgRt Scobey Tati ¢ = 0.310
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39.6] 1.4 1.23]0.43](0.18] 0.08] 0.04
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15.8 | 250 [13.60 | 3.80 | 1.14 | 6.53 { 0.22 | 0.13
19.0 | 200 {19.26 ] 5.04 | 1.60 | 0.75 | 0.31 ] 0.18] 0.06
22.0 | 350 |e5.8116.70 | 2.13 | 0.99 | 0.41 | 0.24] 0.07
g5.2 | 400 .60 | 2.73 | 1.27 | 0.53 | 0.30] 0.09
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¥ 4.5 Qallon




11432

J - ‘ 3 hed * ¥ e
M1 11,7 rm!uImﬂmuawmrrmin‘lunmimm‘at’ml'mm
(¥elded Steel Pipe, ¢ = 120)

umiﬁw'ruﬁmn'n td)
i '
Q) S¥n. [7.5dn.] 10 M. |12.5¥0.] 15 . |20 ¥, |25 .30 3n.}
s o | aiin | st | b [odn ook jozm

07 jusmam’ LI 100 Lin3, ¥AND 300 ta
ML . 4 -
RETIE AN

0.6 10 [0.2 | 0.1

1.3} 20 { 1.1 | 0.2

1.8 | 30 | 2.4 0.3{ 0.1

25| 40 {41 | 08] 0.2
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1.9] 125 340 | 48] 1.3 | 0.4 | 0.2
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15.8 | 250 17.3) 4.7 | 1.5 | 0.6] 0.2

19.0 .3} 65| 2.2 ] 09| 0.2

22.0 | 350 323{ 87 } 2.9 | 1.2} 03] on
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126.0 | 2000 29.8| 1.8} 261 1.t
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3.2 50} 0.18
8.3 100 ¢ 0.58} o0.08
9.5 150 | 1.23] 0.17
12.6 200 | 2.10] o©.2%f 0.07
15.8 250 | 3.17] 0.44] o1
19.0 300 | 4.45] o0.62] 0.15] 0.05
2.0 350 | §5.91) ©.82] o0.20{ 0.07
25.2. 400 | T.5T] 1.06f 0.28] 0.08
2.4 4H0 | 9.42] 1.31; 0.32] 0.11] 0.04
.8 506 | 11.45] 1.59§ 0.38] 0.13} ¢©.08
37.9 800 2,23} 0.551 ©0.18] 0.08

4.2 100 2.98} 0.73] 0.25{ o0.10

50.5 | 800 3.79| o0.94] o.32] 0.13

56.9§ 900 a.72] 1.18{ ©0.38) ©.18) 0.05

83.1 { 1000 5.73] 1.41) o0.48} o0.20] o.07

76.0 { 1200 8.0} 1.98] 0.67] o0.28]{ 0.09

88.5 | 1400 10.69) 2.63] 0.89) 0.3} 90.12
101.0 | 1600 3.371  1.14] o0.47] 0.18
113.0 | 1800 4.18]  1.42] 0.58] ©.20
126.0 | 2000 s.10] 1.72] o.11] o0.24
151.0 | 2400 d .M e.41] o0.88) 0.34
177.0 | 2800 9.50] 3.21] 1.32] 0.44
202.0 | 3200 §.10] 1.68] 0.57
221.0] 2800 5.100 2.10] 0.7

252.0 | 4000 8.20] 2Z.55] 0.86
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11-34

4 . 4 ; . .
W19 110 A1, m‘:’liﬂ«mﬂlcnﬂi&n’u (Rinor Loss Coefficiests)”

[y

RN 1 Ju b
8 (3 0.15
3t () 0.10
NI (Batrance) - nl‘u {Inward projecting) 0.78
~ SaMAx (Eharp corsered) 0.50
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- i (Bell aosth 0.04
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Teiamind (asmaaniimi 1.24
-1 0.20
1‘\‘1!!!“ 5.00
inddnoin gnm‘ 11.10
nifrino : gnm'n‘ 11.11
nine ' " g;ﬂ .17
sudpdsinw
et imaritin s o)
w4 %1, bW 0.0 - 0.6 u.pt‘-hﬁ 1
* s v, 0.7-14 * 1
" s * 1.5 - 2.0 . 0.42
DS t SR 2.1-30 * 0.20
* .Y, 8 -12 . 0.13
* »w t, " 12 - 15 . 0.13
" w0, " 18 -2 . 0.30
SeSnimnet (Yertical Flow Neter Stasd) 1.0
wand (Traveling Water Screen) 0.1

* King, B.¥, Bandbook of Hydranlics asd DSBR, Desige Standards for Pipe Distribati
Systess and Closed Condwits.
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