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[V.4-2 Observation-and Analysis on Discharge of Pat Feeder

1) Objéctives of Observation and Analysis

Pat Feeder Canal is large scale wilined earth canal with;a-pfoposed

-discharge of 11,000fcusec (311 cu.m/sec).

Sclectlon of hydrdu11c Lalculatlon formula and dee1510n of hydlaullc
roughnees are most . lmpOILdnt mattel for plannlng of the wldenlng of the

eanal

By using the'currentnmter observation of diseharge'of'the'éanal were
" made during the field 9u1vey for the Fe151h1]1ty Study on the Widening of
Pat Feeder Canal analysis on the sald obs ervatlon is carr1ed out during

" the home office work for the purpose.’
2) ‘Method of Observation

The observations were made on velocity by current meter, cross-

section survey and hydraulic gradient by the level.

Observatlon of ve10e1ty by currcnt meter ofTUHO CM-1B was made on
: bcet_flxed w;ﬁh the wire- rqpe in 4n 1nteryd1 of”10 feet._ Taklng into
Teébhei&erafidn‘fheyveioeity of about- 2 feet ﬁef eecond and a depth Of
Caround 7 feet mean ve10c1ty at 0.6 of the. depth in each vertlcal c
(OGH) o

Hydraulic. gradiént is:detefﬁiﬁed byisurveying”the elevations-bf
water level at the down%tream and the upstream 1,500 feet far from the
'-observat10n site of the veloelty

.3} Selection of Observation Site

For the calibration of ‘the canal by obsetviﬁg_tﬁe.hydfaulie data
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exp]aihed in the former Pa%a the port1on of the- canal ‘with. etra1ght
[ih@ un1f01m sectlon and no influence of thc back water at ‘Ri} 433
RD 447 and RD 453 were choosen.

4) Results of Observation

ai-Hydrah]ie Gradient

The hydraullc grddlent is calculated by us1ng the f0110w1ng

equation;
5 = All/L |
where; 5 = Hydraulle Gradient ] o
7 AH = leferenr 1n Elevatlon of the Water level between the
two p01nts(feet)
L = Dlstance between the two p01nt5(feet)

The ohservatlon are as follows

Different " Hydraulic

Observation Flevation Distance Gradient_
Point AH (feet) L (feet) = &
RD 433 0.154 3,062.6 0.0000503
CRD 447 0.151°  3,011.4 0,0000501
© RD 453 0.154 3,308.1. 0.0000466

b) Depth and Velocity
Observation of depth and velocity are shown in the Tables.
5) Analysis

Generally speaklng, Mannlng formula and Lacey s formula are

applled for hydraulic calculatlon on the open channel

. 186 2 1
Manning Formula : V = 1_'286 . R/3 . 8/2



Appendix 1V, 4.2
Page 3

1.3458 _R%*.pbg o

Lacéy's Formula e P PR R
. B Y
“Nap= 000225 f
i 175 w2

Applylng the | two f01mu1ds hydraulic rdﬁéhﬁéés'”h“.éf the Maﬁniﬁg

and silt factor i of the hchy are compardtlvely %tudled

The results of the'énalysiS'ShOW"that'tﬁé Hydfaulit'roﬁgﬁneqq'ff”
"Hf‘rangeb at 0. 0201t0 0 (0208 and the silt fdctor " ois LOﬂSldered at
0.72 to 0. 86 as shown the detallb in the Tables,

These, numbers are]ust 0bscrvat10n and ana1y515 by a few p01nts
to review and check ‘the said hydraullc data on the open channel. The"
" obscrvation is not enough for the detalled academlc dlscuqs1ons however,

it can be used as the countercheck,of the hydraullc study.
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Table 1V.2-3 - Value of Water Depth’ﬁ-Velocity.on Measurement (1)

Survey point; RD 433

rSurvey time;: Mar.13; 1982 10:20-10:40
"Current mater; Tohondontan CM-1B.No.8701
'Surveyo1, S. Konlshl T. Inouc

: thér" Velocity Area of unit Discharge Wetted

N;.  Intefyal Depth of 0.6H Section of unit Sec. Perimeter
. (meters) (meters) (m/sec)  (sq.meters) . {cum/sec) (meters)
0 S 0:00 : : S L
1 1.524(5feet) 0.80 0.28 2.25 0,63 1.72
2 AT 1,35 o 1.62
3 n 1.65 0.48 4.8 . 2,32 1.55
4 z 1.70 ’ i.52
5 " 1.80 - 0.49 5037 - 2.63 153
6 z 1.75 1:52
7 " 1.80  0.50 . 5.45 2,73 1ls2
8 X 1.80 | | 1.52
9 " 1.85  0.53 5.56 2.95 1.52.
0o 1,80 ' 1.52
nm- 1.5 0.47 5.60 2.63 1.52
120 ¥ 1.85 | 1.52
13 1.85 - 0.45 5.64 2.54 1.52
4 1,85 | o | 1.52
15 m 1.85  0.52 - 5.60 - 2.91 1.52
16 " 1.80 | o 152
VR B 1,70 0.49 ' 5.07 2.48 1.53
18 " 1,45 ' _ 1.54
19 0.95  0.28  2.55 - 0.71 1.60
200w 0.00 | 1.80

Total = 30.48 | 47.93 - . 22.53 31.13
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Table IV.2-4 ~V31u¢:deWater.Deﬁth'G'Velbéity-bf Measurement (2}

Survey point; RD 447 - _
Survey time; Mar.13,1982 11:35-11:50

~ Curront meter; ‘fohodentan CM-1B No. 870
Surveyor; S.konishi T. Tnoue -

i . “Water . Velocity Aféafdf Uni£fﬁis¢hargé. ‘WQttGd:_

No Interval. :_Depth: of 0.6H Section . of Unit Sec. Perimeter
R _(metersl_: (mcters) (m/sec)";(Sq.meters) _(cu;m/sec) (meters)
o0 0.0 | |
1 1.524(5feet)  0.85 0.28 S 2.36 - 0.66 1.75
2w 140 - - 162
3 " 165 0.48 4.9 2.40 1,54
4 " 1.85 - N 1.54
5 " 1.0 0.50 568 . 2.84 1.52
6 " 1,80 . _ ' 1.53
7 i 1,85  0.48 5.60 § 2.69 1.52
g 1.85 . ' 1,52
g o 185 0.47  5.68 . 2.67 1.52.
. n 1.90 _ _ 1.52
u v LS 0.48 5.72 o275 1.s2
12w 1.90 | - o 1.52
13 " 1.85 L 0.48 . 5.64 . 2.71 1.52
14 " 1.80 - S 1.52.
15 " 175 0.4 5.4"5j 2.56 1.52.
16 " 1.85 ) 7‘ o .53
17 " 4700 042 s.05 2.l 1.52
18 " 1.3 | | | 1.56
19 " 1.00 0.32 2.55 0.82 1.56
20 1 0.00 ' 1.82

fotal  30.48 R 48.70 . 22.21 0 3117
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“fable TV.3-5 " Value of Water Depth & Velocity of Measurement (3)

Survey ‘point; RD 453 - :
Survey time; Mar.13,1982 12:20-12:40
Current meter; Tohodentan CM-1B No.8701
‘Surveyor = S.Konishi. T.Inoue :

. : .Water Veldbify'Apeé of Unit.Disdhéfge_- ‘Wéftéd;_ _
No. IntprVaI_ Depth - of:0/6H Section of Unit Sec. Perimeter -
{meters) (meters) (m/sec). (sq.meters) - (cu.m/sec) {meters)
0 0000 S
1 1.524(Sfect) . 0.65  0.20 . 1.83 - 0.37 - if65
2 "o 1.10 | 1,59
3 " 1:50 0.45 7 4.34 . 1.95 1.58
4 o 1.60 1.3
5 n 1.75  0.44 522 - 2.30 1.53
67 . o 1.75 | o . 1.52
7 L 1.75.  0.42 5.37 2.26 - 1.52
8 " 1.80 | o 152
9 L 1.80 0.43 5.41 2033 152
o 1.70 o . 1.53
1w 170 042 sz 2.9 1.52
v S s | - | ' 1.52
I I 1,75 0.51 5.30 2,70 152
14 N 170 o s
15 T 1.70 0.51 5. 11 2.61 - - . 1.52
16 " 1,60 , _ 1,53
17 1.60° 0.49  4.88 - 2.39, 1.52
18 g 1.60 N 1.52
19 - 1.55 0.38 ° 4.57 o 1.74 1.52
0 o 1.30 o | 154
[ETURT 110 0.38 2,67 1.0 1.54
22 n 0.00 | | | 1.88
Total 3353 9.9 21853414
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Table TV.2-6 'AnﬁlySis Table of‘Roughness Cocfficient " §

Silt Factor "f' on Pat Feéder_Canél

Déscription

Dithargé

Area of
section

Wetted
perimeter

Atydraulic
mean
depth

Hydraulic

gradient.

Vélocity :

. Roughness

coefficient :.

(cusecs)

(Cuseecs)

(sq.feet)

'(Sq.météf)

:Silt facforl

(feet)
" (meter)
(feot)

(meter)

RD 433

geean

25z

( 47.93)

102.13

N 31.13) :

'5.052

( 1.504)

0.0000503

1.543

(° 0.4701)

0.0201

(.74

RD 447

784.81

(22.21)

524.22

(a8.70)

102.26 -
{ 31.17)
5,126

- 1:652j

0. 0000501

1.497

(0.4s61)

© 0.00209

0.86

RD 453
772.08
(021.85)
. 537.35

1 49.92)

112.01

3414y

4.797

-'( 1.462)

0. 0000466

1.437

:( 0.4375}

0.0201
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V.4-3 'Hydfaulic Design of Canal Structure

Ba51n hydraullc de51gn of canal structure are made baséd ‘on the

follow1ng hydraullc equatlons.;f

Hydraullc calculqtlon of dlschdrge 1is applled equatlonb spec1f1ed
'ih " D351gn of Small Dams o publlshed by the USBR.

1) Dlscharpe over Ogee Cresf

g-cL He .
where, Q‘; Dlscharge (cusec)
“C_: Varlable coeff1c1ent of dlscharge
'iL': Effect1ve length of crest .
{Hé;é Total head on the crest 1nc1ud1ng ve10c1ty of

approach head ha
2) Pier “and Abutment LffeLt

._ Ll?;L'.‘ Z(N Kp + Ka)He
whcfg,' L : Effectlve length of Crest
: L' ¢ Net length of crest
N : Number of Pier
Kp,:'Pler constructlon coetf101ent
' 00T for round w-nosed Piers
Ké-: Abutment constructlon coeff1c1ent :
- O 20 for %quare abutmeut w1th headwall
‘at 90° to dlrectlon flow : -

_He':'Total head on - crest
3) Diééhérge Coeff1c1ent?.

d) D15chdrgo coeff1c1ents for vertlcal faced ogee’ crest can

be read on the Plg IV 4- 1.

b) Rat10 of dlschalge coefflclents due to tallwater effect

:can be Tead on the F1g Iv.4-2.
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VA4 Constant Head'Orifico Turnout (Double Gétod Tufnout)'

The Cothant Head OllflCO Turnout w&q developod LO both regulate
and measuro the flow of wator At leaqt two, gateq are Tequl;ed for -
jthe %tructure to ‘operate. | The 1Lrst gate(rootangulal gqto), the up-
'Stloam gdte LOHtIOlG ‘the s1ze of the rectangular orlflce ‘while the
_attond gqte(cllcular gate), the downstream qnte, controls the w1t01
1dcpth below the orifice and is operated to maintain the head across ‘the

orifice dt a oonstant value

The dlqcharge flow through the turnout can. be. computod from the

tollow1ng equation:

SQ_:-CAJEET-

wﬁereﬂ-Q :DLSLthge {cuqec)

C :'Loefflolent of dlschalge (0 7)

g = Standard grav1tat1onal 4ccelerat10n feet per. second
squgred (32. 1741 f[/sec/seo)

"h < Differential head (ff)

* According to the 1éyout'of'minor'oanaié,:oiSChargé at;most of-
im1nor canals is about 20 CUSOC {0. 566 cms) or- below and 15 flucuat1ng
Seasonally in ranglng at 90 q of the peak dlscharge for about 100 days
-at 85 % for about 70 ddys and at 80 % for about 40 days

To . des1gn of the turnout the abovc mentloned fluctuatlon of the
;dlscharge should. be conq1d01ed In generally speaklng the constant
:hedd OTlflhe turnout w1th a hcad dlffolentlal (h) of 0.2 foot and gate
'openlng of D 8 1% Well functloned but - where the hoad is. avallable a

preater dlfferent;al may_beJuged..

The turnout to d1vert ‘the flow of water from the d15tr1butary to

the minor canal” should be d951gnod to have a capac1ty of 20 cusec.

' :,Con51der1ng the follow1ng head d1fferent1al and dlscharge, 5126 of

the. turnout is d651gned ‘the’ flTSt gato [reotangular orjflce gate)

40 1nchos w1do by 24 inches hlgh and the- socond gate (Llloular '
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gate) 32:iﬁdhes“in”diameter;
Dlsghirge _'_ " QOrifice Gate Openlng_ HeadﬁDiffefential
'120 cusec (100%) . Full Openlng (0.9) 0, 3% ft;
I8 (90%) PR € 15°) R 0 29 ‘{
216 T (_80%} - o (0.9) Lo 0_23 Vv
Sl (70 S (o.8s) 020 v

Outlet of the turnout is d951gned a 32- anh dlamoter to be

1nstallcd to keep a mlnlmum head of 0.4 foot,
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Dimeneions for'Cthtant-Heed Orifice. Turnout

A

SO

Al

T L e
. o lst Gate - . } __:;:
Dl . -
(Recgangulal_Gate) B nd o
' ' \ A (Circular Gate) L
N :, T T . N
: N \ '-\\\\\f. 9
W.5. ¢ B { SRR W
e h v W.S5. - \ . Lo
— ';].' q —= = . ‘ 4
5 = . \\‘w\ o.
Yin
.- : ’ =
i . =
N N A ERE .
RO SRR U CUCIIL DR

Gate opehiﬁg:for'makimum Q, Ym/Yt

- 0.8 max.

Yme=
Yt = Full gate leaf 1ift
S = Submergehce' '

'”kg” st be equal to or gxeater Lhan ”t” for max. Q.

et is equal to or. greater than ”Ym” for good accuracy.

'Por Q up to 10 cfs,

L must be at least 2l Ym or 1

.whlchever is greater (3'-_ 6” mlnlmum}

For'Q above lO'cfs
h=0.2"

3 o
, L= 2= Y¥m minimum.

4.

a7

-[normaliy)iw

A level fieor‘length equal to the height of the'orifiee:
gate'openingF(Ym) should be provided in front of the 1st
_Gate'(erifiee:gatej. o '
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TV.4-5. Design of Bridges
1, ”Désign Criﬁeria For Canal Stfuctufes
: onm results of Lhe 1nvest1gat10n Wthh have been made at fleld
_s1tos 1n Paklstan 1t was clarlfled that Indla Cord BS Cord .ard US
Cord are generally adOpted for thc de51gn of canal structu105

Theref01e, the de51gn of canal Structures 1nu1ud1ng th1s pro;ect was

made by follow1ng progcsses

1) Asbumptlon of a. tbmporary d651gn brlterla . 7
2) Exam1nat10n whether the assumptlon is su1tab1e or not for

the stublllty calculatlon of exlstlng stluctures

_ NS thlb assumptlon is su1table for the ex1st1ng structures “the
temporary design cr1ter1a 15 adopted as a deslgn crlterld for canal

qtructures

a. Conditidﬁ df Lands_
The safety of stluctures is conflrmed for normal and earthquake

condltlons 'and the condltlon of loadq 1s as follows

1) Normal Cond1t10n IR :
The_loadsacted at struétufes:is devided into earth aud water-
-'pressures. dead and Ilve loads and. 1mpact load
2) Earthquake Cond1t10n  ' S _ _ o
‘The Ioad is: dLVlded 1nto earth presqu1e water plesqure

dead load and force of 1nert]a for ealthquake
b. Bulk Den51ty

Bulk den51t1es of follow1ng materlals to be used for structures

care determlned on the b351s ‘the data wh1ch is belng adopted in Pakistan.

Cement = Ye = ISOPCf (3 2.40 t/m3)
Water =~ Yw = 62.5P%" (2 1000 i )
Soit Ys = 110 gcf (3 1.76. " )

Brick . ° Yb =120 PN (s 92 )
c. Seisiiic Cdefficient“ ' ' '
A selgmlc coeff1clent is, detc1m1ned from the'fesﬁlt:bf trials for
ex1§t1ng structUIes “ . | |

1) Design lorizontal Séismicicdéffiéiént" KH = 0.05
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2) Design Vertical'seismic Coefficient o kv

u
-

d. Foefficient of farth Pfessure

" Since’ fleld soil ploperty conslets 0{ sqndy 'silt and/or sand, an
1nte1nal fr1Lt10n dngle for” these 50115 is adopted a 33= degree angle, and

earth pressures act1ng et1uctures are calculated by Ranklne Formula

1) Vormal Londltlon '

: Coofflelent of' Act1ve Faith P1essure KA = 0.29

CDfolL]ent.Of Passive Earth.Pressure Kp = 3.39
2) harthquake Condltlon ) '

Compos1t1ve Angle of Earthquake,f . 6= 29°

Coff1c1ent of Actlve Earth Pressure T OKAR ﬁ=0,30i1'

Coefficient of Pass1ve Earth Pressure : KPE'é'3.38-l

e. L1ve Load

In aoeordence w1th the Llass1f1cat10n of roads applylng in Paklstan
roads ‘which the constructlon of brldges is proposed are class1f1ed inte
‘Arterial Road (Class AAY and Vlllagc Road (Class VR, and the Arter}al
Road 1ncluded in thlS design. is th1ona1 nghway Road where crosses in the
prOJect Follow1ng values are adoptcd as the design. load of Nat1ond1

H1ghway Road and Vlllago Road brldges

1) Nat1onal nghway Road Brldge (Cldss AA)
i)“L1ve Load (Welght of tank) f 156, 800 lbs (71 13 ton)
ii) Tmpact Coefflclent ' CiFor ' 
ifi) Whlle tanks are pa551ng ‘on_the br1dge;_no 11ve loads act on it
at the same t1mc exceptlng that of thcrtank M1n1mum 1nterva1'
Vbetween front vehlclc and rear one 1s 300Ft(91 4m)
iﬁ):The Pos1t1on where loads act on the brldge

Refcr to Flg = 1 A

23 Vllldge Road Blldge (Class VR) PI B
i) Live Load (Weight of tank) 28,000 tbs .(12.70 tom)
.11) Impact Coeff1c1ent ' o l = 0. 1 ;e" - B
“iii) Wh11e tankes are pass1ng on the. brloge no I1ve 1oad act on it

at the same tlme exceptlng that of the tank Mlnlmum 1nterva1
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between front vehlele and rear one, 1s SOft (24 4m)
3 JV) The p051t10n where loads act ‘on the brldge

Refer to Flg V.41 B

f;:Alloweﬁie”Stress_Ihtensity
Follow1ng Values are adopted as allowable strees 1nten31ty of materials

to be used for Structures, and 1n case of earthquake cond1t1on, the stress

intensity is increased at 133° pe1cent of the normal one;

1) Concrete _ .
Allowable Compre551ve Stress Inten51ty dc = 750pSl (52 73kg/cm )
Allowable Teﬂ511e Stress Inten51ty : 'e’c = 75pSl (5. 27kg/cm )

2) Steel ‘Bar S : N . : o R
Allowable Tbn51le Stress Inten51ty' a5 5«20,000p51{1;406kg/cm2]

3) Brlck ' o o
Allowable Tensile Stress Inten51ty L o'b = 25?51(1;76kg/cm2)

¢. Economical Section for Remfércedfceﬁcréte
The size ofrelnforced concrete structures is determ1ned on the ba51s

of a elastlc theory and a rat10 of elastlc coeff1c1ents of the Loncrete and

steel bar adopts 15 (= m)

1) General Equetlon [ﬁeferitd Fig. IV.4-2)
bd

‘m, fo
© fs +mfc
= Tp

1= 1;“ﬂ 3 : - .

M L Mox 12 ' .

B T U W 7 BT [l (Sql")

-l FM // M
YT AT R b (ff)
Where, fc = 750pSl = 108, 000pSf (52 73kg/cm2)
fs = 20, ooopS? =2, 880. ooopSf(1 4061

mo= 15 .
P o= 0.00675
d '=7th1ckness of stlucture

M 'é'Moment-
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2) Rectangu131 Socflon (Rfe: 10" Flg IV 4 %]

: 2M -
oe =
' L h 42
o8 : L“EE.LL—_}_‘l
; e
Cwhere: k ¢§mp + 251" mp
ook
)= : 3
3) T — Beam Section.
e M‘__
A = g5 5d
LT M.k.d
oc = -

bot(kid =z ) % d.

where: - k= ——— o -b.g;%ﬁ. (%; span length)
,f,:_ np_+.a g : . .
ja=a— % 12 xt

Concernlng b,d and t,:please refere to-Fig 1V.4-4.

2. Design of National Highway Road Bridge:
a. Design Condition ..
':1)'L1ve Joad" actlng on the embankment whlch has fllled at the'

back of walls...... 60PSt (0. 29t/m?)

2) lee-load R 156 800£b5_ (71. 13tonj“'
31*Percentage which a glrder eupports the live 1oad
i) Middle Glrder _ _ R :

In ¢ase of 5 g 16Tt " for 56, soogb i
' AR ' ‘for "28,000 ...
where.S‘ Effectlve Span Length (fi)'
i) Ldge Glrdor ‘ _
: For the edge glrder a fulcrum reactlon is 3d0pted
4) Allowable Bearing Capd61ty of Foundatlon
qa = 3000p51 (14 65 t/mz)
In case -of earthquake condition . - :
qak = 3000 x 1.33 = 3990pSl (19. 48t/m )
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b. Design of Upper Structure

1) Qgggral'Drhwing ' _
| Refer to. Flg IV 4 5)
2) tudy fogﬂ§lgh
1) nge
As. the strebs by a’ 11ve boad’ acting on the slub is %carcely
establishéd at the edge of slub, the study of structural stability_
._is_Canceled;- : . - | '
ii) Middle (Refer to Fig.IV-4-6) |
~ Max. bending moment 5y iiﬁe loads including impact loads.

p

I

o L TR
73?409 X_l,200 x 1,10 =.7,187
M = %--xfpfx'ﬂ = s,ssgft‘gbs

Maﬁ. bending'mOmentiby;dgad ioads . -
=7(0.71 £0.25) x 150 - 144P8T

1 2. .ft—RbS
M= TE—X Wx 5=
“Required effectlve helght of the slub.
d /5839 ¥ 507 < 0. 61_ft_

4 17,107 X 1.00
Quantlty of %teel bars of the slub
Steel bars of half ‘inch d1ameter are arranged a piece to every
3 1nches In th15 case, total arears of: the bar are estimated at
(.8 sq. m per ft... ~ o - L _
d=0.61" b=1.00 mp=0.15 k=0.404  j = 0.865

K

Coe = kigd = 678P% < 750Dt (47.7kg/em?< 527K/ cn?)
g MOl =) 15,003P% < 20,000P°" (1,055kg/cn” < 1,406kg/cn’)-

_SJ'Study.fOr‘Gifder.

1] fnterior . Glrder _
Live loads Jncludlng 1mpact loads
= ! =2 = N

S = 6.5 » 5 - 0787 : S
P = 156;800'k ‘%ﬁk 0.87 x"1.;o'::75,029”b5

", Dead load

. N pf

3 13 % 1.25 X 150 = 587

587 4 144 %X 6.5 = 1 szspf
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. Span tength . - :
27.00 -2 x 7' x ;%*='25-83‘

156,800 &hs

Max. bending moment

T 75,020 % 25.83 = 484, 500ft ws
.éAX-lLSQS X 25.837 ='127 016. S
Total - 611, 516ft"2b5 SERE

Steel bars of one 1nch diameter aré arranged 12 pleces in. the beam.

s =079 x 12 = 948501 ¢~ 0960 a4 = 375
b._ = 6.5" . b ' Sy '
t T
| da
As.
Lol o

39,24" mp': As X —‘0;0405 Tk 5‘0Q247'

..'_T .g“E
Jd=d -2 Thod d

R .

R U’J'.:
il )
It

19, 727p51<: 20 ooopS](l 387kg/cm <1, 406Rg/cm )

M. E( d t_; - 43?1351 <750p51(50 4kf/(;m < 52 7kg/cm )

bt (k.d ~id

- OC

iii) Bxterior Girder (Refer'to‘yig”Iv'4-7) o
' R 4.37 sl s

5 %1107 57,980

live load" Pe = 78,400 X °

dead load. Pd = 1646PT e
 1ength_bf span 27.00' — 2 x 7'''% i%-: 25.83'
Max.'bénding moment M - o

S T S tt RbS-

M1 = X 57,980 x 25,83 = 374,406
SRR TR I e n
M2'= 5 X 1,646 x 25.85% :-137,274
. ‘ T :

 Total 511,680
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étee]..bars of one inch d11ﬁeter are arranged i2 pleceq in thé ho
hs=9.a8 B g < g a6 | d = 3.75" b= 3.0
'jd:a*a:,.g = 39.24"  wp = 0. 0872 ko 6.351_-
s = 16, susp 1o, ooopSl (1 161kg/cm2.<71 406kg/gm )
g = 594p33 < 750Ps1

.[41.Skg/cm

C, Designtof-SUBStructufe
1) pier
i) Genera]fbrawing”
" Refér to Fig-
11) We1ght of Structure_.

W= 09,0655
nl) Redctlon of Upper Structure

In case of earthquake condltlon _

N = 7,137%08 e
H = 71--37><o'05='~357’v"S
Sectlon force for A - A Section
M= 6605t tbs
Section force for Bottom
M= 7,319°t s
iv) Uplift |
'ﬂng ' Al - A Section -
o U(ehs) ~ M(ft-2bs)
R.S.L. 2,906 0
.D'B.L 1, 031 0

v) Total Sectlon Force

Wil - A.-*A Section
(8bs) ~ (4b5)  (ft-tbs) |
: “F.S:L. 10,801 501 9,413
D.B.L. 12,766 . 591 9,413

vi) Study:fquAt— A Section
. In case of earthquake
WL-= F.S.L.-

< 52;7kg/cm_ .

~Bottom )
ULIbs)  M(Ft-tbs)
4,219 . 0
2,344 o
.f Bottdm
N .'iiLH t'ﬁﬂ'
{ebs) (ebs): '(ft'—'rﬁ,bs)_
11,978 591 10,505
13,853 591 ° 10595

afny,
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CONCLUM 12,766, 6% 9413 opsit psi
ATy f'i Ty R 3 % 122 i %Z x 12¢ ° 73,187 < 200 .

_ _ _ (5. lkg/cmZ < 14 Oﬁkg/cm ) -
WL = D.B.L. N
. 10,891 Lé) X'9413“ psi si
R N I VRS B L VLA . & 200p

i) Study for Bottom

~In case of.eafthquake

WL, o= F.S.L. -

7 13.953 6% 10,595
ge = 1 %5 x 172 1 % 52 x'lz‘/_
WL = D.B.L. |
oo 13955 . 6 x 10.595

08 T T X s 127

2)‘Abutﬂént -
"1) General Drawing . .
Refér to Fig. -9 _
1i) Welvht and Moment of %tructure
Refer to Flg - 10
38,577 b

" Total we1ght_w

1 x 52 x 127

(4 8kg/cm7 < 14 06kg/cm Yo

L 200pSI

(2 4kg/cm2 < 14, 6kg/cm

. 36 oPsi 2'200p51"
(1 6kg/cm2 < 14, 6kg/cm )

" Moment A - A'Section  Mx = 1 6th b
'7,' e My = 328 851 !
Bottom Mx = 12,845 .
o - My = 406,670
.'ﬁi) Reaétiqu_ '
Condition. A - A Section ..:]gggggg-f
| N W M N H M
| (fbs)  (#bs) (ft-tbs) (ths). (bs) (Fi-Ibs)
Normal Condltlon ’“_ §'458‘.}”0. 47,196” '8;ﬁ§8 0 47,196
 Barthquake Condition 3,509 180 23,412 5,599 180 23,772
lv) Upllft ) B ' '
H;L' A A'SeCtion-“  _ _ Bottom * :
S CU(sbs) - M(Fe-tbs) - U(sbs) - M(ft-ibs)
PSS o4 0 244 - 68
D.B.L. 69 0 109 0
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1x) Boftom O
Normal Comdltlon

WL = FSL _ ,
L 47586 6

0 =

_Page 9
7- V) L1ve [oad .
Norma] Condltlon o
Section A - A = 600*PS M = 7 PE-tbs
Bottom - 660 M= 155 !
vji;ﬁarth Pressure e _ _
Condi tion ALK Section . Bottom'

I N(2bs) - M(ft-2bs) | N(hs)  M(Ft- ‘tbs)
Normal F.S.L. 3,000 . 49873 2,752 56,607,
-do- D.B.L. 5,808 60,590 5,020 74,538
‘Barthquake F.S.L. 3,740 47,301 2,587 53,704

-do- © D.B.L. 5,705 58,7385 4,933 69,125
vii) Total Sectlon Iorce ,q: :. o |
Condition ' : A- A Sectlon Bottom
S N@bs) H(Wbs) o M(Frs Rbs) N(gbs)' H(2bs) M(ft Rbs)
Normal 7.5, L N .40,882=i3,909 o 96, 157‘- 47,451 2,752 ° 89,871
-do- D.B.L. .”-4i;007-”§;80é? 106,874 47,58 5,020 107,734
Earthquake' F.S.L. 35,423 5,112  86.994 ©41.932° 4.053  85.033
~do- D.B.L. 35 §48 7,077 98,078 ' 42,067 ''6,399 100,386
vxu) Study for A A Sectlon
Normal Cond1t1on_
WL = FSL S I _
O §'+:% T x425§§2x iéé * -?EZ;?gfé§7x'12 = 48.4P51c 150PS1
- S (3.4kg/cm < 10.55kg/cm?)
_WL ~ b3, L. R R |
o= ,1.x4i?027x.12{' 16xx1;0§é§7121 ==l 3p51 é > Opgl o
o | (3. 6kg/bm < 10. 55kg/Cu 2y
Earthquak Condltlon .
WL = FSL. , _ _ i 5 |
o= g"-.%fz._l-x 55 T * T Tran Ty = 12975 200°P

(3.0kg/en? < 14.06kg/cm?)

89 871 p51

p 150'05]

T 14,5 % 77t “1 X

5£X12‘{=405



WL = DBL
' 47,586

6 x. 'i07,-734

o
Eafthquake‘cphditioh_
WLO= BSL .

41,932 -

% 14.5 % 122 "

6 x 85,033 .

1 x 14 5%x 127

= o
—_— i

<

I

;-ﬁBL
42,067

s i

6 % 100,586

1T x 14.5%% 12

1% 14 5 X 12?

1'5'14.53 x 12¢

3 De31gn of Vlllagc Road Brldge:"-

= 40.0"%1¢ 20

Ap?endlx

IV4S
Page '

10

= 44.1PS 12 q5pPst

= 36:9P5T < 2p0PST

d]ﬁ_Si 3

a. Study for Span’ Length and Materials to be used for Pler e

In order to” determlne the most economlcal br1d5e

4 cases of span'

.‘length (24 36, 48 dnd 60 - feet) and 2 klnds of pler constructcd by br1cks

“and concrete have been. stud1ed, and the result is as tollows

" 6,000 .
£ 5,000 -
[ . .
o _/,/}'
5 L "///' :
o 4000 I \\/,// -
- IR I : . .
E *
z . 3,000
e EEER S B
15“”fiif“73 TTTTTAs TR0
SPAN LENGTH (L

72 -!ft)

_LEGEND

:BRTCK'PIER'

L _RCC PIER

From above study, the sparn. length ‘and p1er mdterlal were dctermlnod

at 36 ft and brlck respect]vely

fﬁl:Dééign 6f7Uﬁper Stfuctuye

1) General Drdw1ng

: Refer to Flg IV-dﬁll
-2} Study of Slub '
1) Ldge ] a0 :
Weight - ¥ - 664 gbs/ft
"_:';quentj o '. M ; 1 045ft R,bs ‘_
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- '""*ir"““‘“'*a'.\ R E R
d /{7 T07 %5 -0.25 - 310* <'10=_
A 7 M_thjﬁf*“f . 0 Ogsq 1n/ft e
% 2 534 400 x d - e
11) Mlddlc _
_Max. bendlng moment for llVe 1oad(1nc1ud1ng 1mpact Ioad)
: P.= 14, 000 x_é—x 1 25 = ] q442b5/£T - '
M= é~x P.g = 1,944 freans
Mé;. bendlng moment for dead load = .
w - (10” + 3”) < 150 % % - 1639,})5/5(1 ft
IV ft-2bs
Mfﬁw - 500 SR R
RRvACIIE 869'_; -' fE£Cinoin
R S T e R et R
s (1944 + 869) x 12 ') sq- Ft/ et

3 ;534,400 %127 x 8/12

ﬁ-i Steel ‘bars of half inch dlameter are arranged a plece to GVGTY 6

inclies. “Tn - this case, the total- areas of steel bar are estlmated at -

0.4 sq* ft per ft.

i) Girder =
1

“Span £ = 36.00 — 77 x 2= 17 = 54.83.
| P.: 28‘-00_0 ths-
11 'Hmlu

Live load 1nc1ud1ng 1mpact load
= 28,000 X ¥ 1,143 % 1,5 = 24,003 °F
'_Dcad load
: 4'2” X 18” b 150 938£b9/ft
938 + 163 % 8.0 2,242_”'

' Max bcndlng morment

1 o : ' Ftoths -

. M = Z’x 24 003 x 23 83 + ng 2 242 x 34 83 = 548 985
Study of SBCthH o ' .
' M = =548, gsqft s t =101 . d :_411@’ :

h = 2 ‘s 30!1 + 18" = T8N - 65ft
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4*10“'~ 19" - 4rsy é'sz"

N

TydEag ot
R 548,085, % 12 f' $q.in
As = Fs7jd T 720,000 %55 6.21

Steel ba¥S bF one “inch d1amefer are arranged pleces double
ST s que';h 3As:g 0,79 %10 = 7. g”q An 6.2 An o |
e ;*"' M. k E 948 085 X O 207 % 58 % 12 i—': 273P51< 750p§1

bt(kd -——J]d ' 78 X 10 x (0 207 % 58 —-Jojx 53

3 0 207

=
e

b, Subsfruétufé

i)_PieT (Refer to Flg - 12}
NG = W= 1 123 X 150 % 168, 450
Hy=0.05 w o 05 % 168, 450 = 8 423

B
ibs

1[

ML ZW(lbs) .q5 ZH(£bb) O SMo(ft-ghs)  ZME(Ft-tbs)
CF.SiL. 372,685 13,304 . 1,863,425 311,560
'?7--D*B L. . 412,560 13,295 2,072,275 - 311,566
o Sl](ilng o __"' o N ' '
' R B p
F-f“nzH sa (12.40)
Overturning . - 3
CUUEMO — IME o

Cft

:.b.84 C0,78) ¢ 5t

N|U§..

e =

[T
o l'}: . .
N
tn

Beallng Capac1ty

psf pst

(1 a wk-) MRA_'? 735 (2 894) < 3 000

':Note palenthese mean the value for D B L.

11) Abutment B - ~1'_
Ref81 to Flg - 13 '
WL o .-;ﬂ(gbs)-,. COEH(ebs) TMo(ft h8) EMU(£t=gbs)
F.§.L.. 4613405 - 135,572 4,106,556 - 1,243,936 -
.j}D*B L. 'f“',?his;Qéi 157,942 5,600,345 © 1,351,859
Slldlng e :
p.';

WOEN
lhiﬁm-v 1.36 - (1.6)> 1.2



Overturnlng

ZMo'— EMt

——— e

e Boxsam®™ (g

fﬁearing.CapaCity :

PRt

a= (SR s e

ﬁi)IWall

' Refer to Fi g S 14
i e 2bs/ft
=H
Mo
th

21 860
1 656 + 6 774 = 8 430
178, 481ft Rbs/ft
17 476 + Sa
=04
Sl]d1ng _
F = 1. 04

Qbs/ft‘

72 963ft Rbs/ft

li :
I

487

Overturnlng

f

X = 4.33

(4]
|| -
NI

'Bearipg:Capacity;_

! 2 e 1 &
3x G-y

3% (5 -e) =

B4

= 3,0177%%

ft

=3
([

14,49

_(j;oéﬁ

(3,902)

2.67°% <

;"Appendixflv:AQS:
“Page™13 -

4.5

.z..['w:l'

<

A
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s

LONLITON GF LUAL

n
.

A IATIONAL HnGHwAY_ BRIDGE _

. . _. . i | ¥S .
1400010 00!

B VILLAGE ROAD BRIDGE

AL _wo
FigIV.4-5 RECTANGULAR SECTION

© Figiv.4-4 STRESS DISTRIBUTION

 Fig IV4-6 T-BEAM SECTION
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VRBL 2033

550
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Jod

500"

400

4

A 1/ S LT P I A P

|
. 10G

a5 s00 sy

500"

ba ]
[

B
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CRL 22100
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18507

2458
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fV.4+6. :On—Farm Development -
1) Typlcal Plan of On- falm Facllltles

ihore 0x1st some water courses in the Pro;ect Ar a, thoogh these
‘hare not sufflclent in numbey for the modern 1rr1gated agrlcultur
'-The exlst1ng watel courses have been. designed to be utlljzed to :
.th01r fullest extent Based upon the pian, the typ1ca1 layout on-

farm fac111t1es 1nc1ud1ng the Minor is- 111ustlated 1n drawrng No'. 016
2} On-farm Fa0111t1e

‘The fac111t1es ranglng the outlet on the Mlnor to the farm

plots aie descrlbed as follows

Outlet

g Thls fac111t1es dlvers 1rr1gat10n water from the m1nor anal
_to the main water‘coulse and also controls’ and regulates the

_'water flow1ng to the water course,

“The 1deal locatlon of an outlet should be closest p0551b1e .
to the upstream of the mlnor as well as to the chak. Its capac1ty
is 'to be determlned by taklng 1nt0 account the peak demand water

' allowance of 9.23 cusecs per 1, 000 acres (for the cases 1 and III);

The type of the outlet is the module as shown in the drawlng

No.015, with’ the mean Capac1ty of 3.23 cusecs

The“type of=the outlet*ls the module as shown in ‘the drewing

No, 013, w1th the mean Lap331ty of 3.23 cusecs.

_ The outlet is 4 part of the minor canal structure to: be de—
-srgned constructed operdted ‘and maintained by the operatlon
agency of the Ilrlgatlon and | Ibwer Department of the Baluchlstan

Government

de1n Wdter Course (M W C)

: - This ‘is the 1rr1gat10h canai that conveys water from the out-
"1et to the 1nternal water course (I W. C) The water from’ the_
M W. C w1ll be supp]ted stmultuneously to the I W.C and ‘therefore,
the Size of the MW.C. w111 be de51gned SO, that 1t tapers stage

wise as it moves from the_optlet torward_the head of the last: 1.W.C.
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“The d051gned d1scharge of the M W, C w111 be detexmlned by tho
peak demand water allowance of 0 23 cusecs per 1 000 dC?OS however
the d}scharge of the M.W.C ahould not be less: than that of the last
1.W.CO

The hydraul1c computatlon follows Lacey 5 formula as follows

Q=AxV
: 8 ¢ 3,1
.V:l.$458 " /. S /
< Na - R _
~where, Dlscharge (cusec)

Flow area (sq.feet) .

Q
A |
Vi Mean velocity (feet per sec)’
Na :0.0225 x £ (£=0.8)
f 1 Lacey's 511t Factor 1 75 mlfrhﬂ
m : Mean dlameter of 511t in’ mllllmeter
=10 percent of the mean’ dlameter of silt
partlcleb 1n the erer water (m —,0.2)
;R :'Hydraullc mean: dcpth in’ feet

5 : Slope of the Canal
The freeboa1d of the M W Cis a harf feet: (about 15 m]

Nakkd )

- This fac111ty diverts 1rr1gat10n water from the M W, c to the
:Internal Water Course. Tts structural’ type 15 shown . 1n the drdw1ng
- No.D17 and ‘the d031gned dlscharge of the Nakka w111 bo thc same as
.that of the Internal Water Fourse, or namely, 0 90 cusecs’ (0 025 '

cus m/s)

lnternal Water Course (1 W C)

Thls is the 1rr1gat10n canal that conveys ‘water from M W
to L. W.C each I, W C will have a d1fferent size of Service area and
hence a dlfferent dlscharge Howevcr, the moan CCA coveréd. by the

I W C 15 about 80 acres

_ _ Ihe I. W C supplles water 51mu1taneously to the llnk water
_course (LW, P) and the 40 % of the CCA w111 remaln follow there—
' “fore, the 51zc “of the same From the Nakka to fhe hedd of the thlrd
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.'-1 L. W G, then tapere tOWdld the ldst L W C

Ihe formuld for the hydraullc Computatlon is that Lacoy 5
as- debe11bed in: the 5ect10n of main water: course. " The freeboald
eof the T.W.C is 0,2 Feet (67 cm) and the- typlca] cross section. ot
'_the l . C 1e shown 1n thc attached drawlng

D1v1510n Box

ihas diverts 1r11gat10n water from the T. W € to the L.W.C,
. and COnSlStS of - the .check fae111t1e5 on. the 1. w ¢ and intake
_tdc1lltles on the head of the L.W C; The structu1es of the check

and the. 1ntako fac111tles are the same as shown in the draw1ng
No.017. ‘

:L1nk Wﬂter Course (L W C)

This“is thé'irrlgat1on canal Wﬁich.conVGYS watef.from the -
:I W.C to the farm. lots Eaeh’ llnk water course -has a dlfferent
51ze of serv1ce area and hence a. d1fferent dlscharge It is
'f:therefore de51gned 1ndependent1y of -each other, but is unlform

“in. CI‘OSS section.

Lacey 5. f01mu1a will: be- employed as well f01 the hydraullc
:computat1on ‘as’ dlscharged in. the sect1on of maln water course
and” fleebeald oF the T.W.C is 0.2 feet (6 cm). 1yp1cal croes

”_sectlon of the L w C 1s shown in the attached draw1ng
”3Farm Dra1n

Farm dralns are to be prov:ded at the lowest port1on Of
the se1v1ce area They are the termlnal drainage. canals made of
earth and 1nstalled along ‘the next I W C. Typ1cal cross sectlon
of a fqrm dlaln is shown ‘in the attached draw1ng

TR e

3) On farm }ac111t105 1n Sample Area

PToposed ldnd uses’ 1n the sample area are cla351fzed as

follows
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‘Land Uses_in the Sample Area’

Cltem © 0 Revéape .
S L R R - -ac 15='_-_-;.ha-‘
Farm Lot - A 15 ,562.0 (6,297,9)
Canal = Minor .- 46 (1.9 -
MW a7 (s
e wa (s
T.W.C L 857 (0 3aLTy
' Fafm_DeSign o ”“7"' 'i36'0 ("'1456)
(' 44.6)
(" 610.2)
ac : S ha
17,4903 ,(7,078;3)

: ?ZBrahch Drain .= o -110. 2 o
Reéidenfiqi Avea and Others 1 507 9

The 1and parcelllng aud the ldyout of sample azea were made on
the map of four 1nche5 to one mile in scaie " The. results obtained
E from the study of. Sample Area, are prebented 1n the Table v, 3-
1n the Appendlx IV. 3~ , and these are dpplled to the whole Project
Area as well the CCA's covered by the irrigation aanal and the canal

1nten51t1es per acre are summarised. as follows :

:Sﬁmmary'od‘Land Parcellihg and Canal Léngth “

Descrlgtlon o B Quant1t1es_ :
.Mean LCA covered by Mlnor : 2,223_e'ac -(899 6 ha)

" Mean CCA: covered by M,W.Co. - 36 (140,0 iy
(mean chak) SR

i:Mean Rotatlon Area R S g2z (3330w )
'}C&nal Intenblty ) o - R L -'. .
: 'Mlnor : '_ S ) : 6 7 feet/ac T 5. O m/ha]
Mwe “V;:'.] 177 (13 300
T T ey e o
LW.C S T30,0 0 M (22,6

Favm Drain. . 0 02001 v (500

* Branch Drain - 20.6 Moo(15.5

The Ieyeutlof sample area is shown in the dréwing No.018.
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4) P1e11m1nary De31gn of Sampl( Area

The deslgned dlscharge of the M. W L depends upon the extent
of its 5erv1ue'dlea lhe water f1om the M, W € will be supplled
51mu1tancou51y to the I W. C, so tha the %150 of the MG becombs__
_smaller towards the down 5tre4m However, the de51gned d1bgharge
of the M. . C should not be loss than the dlvertlng dlscharge to the
last 1. W C

_ [he (CA covered by one M.W.C varies in'aéres from 593 to 194
and 1ts average is dbout 350 acres the peak demand water allowance
1nclud1ng water conveyance 1osses of the M W C is 9 23 cusecs per

1,000 ‘acres. Thexef01e the d631gned d1scharge of the M.W.C ranges
flom 5 cusecs (156 z/s) to 1.8 cusecs 51 ﬁ/q) and its averdge

“is 3. 93 CUSECS - (91 L/s) The de31gned d19charge and d1men510ns of

each M. WG are tqbulated as fOllOWb

Designéd Discharge and Dimension of Main Water Courses’

Déscrintion- S Unito o Deéighfdischargé?andiDimensiOns-”

cca - acres . 5.93 500 © 400 350 300 . 200 - 194
Discharge . cusecs | 5.47 4.62 3.69 3.23 2.77 1,85 1.79
Bottom Wldeth(B)‘feet S 2.0 2.0° 2.0 2.0 'ﬁz.o.' 1.5 1.5
Water Dépth(D) = " 1.6 1.4 1.3 1.2 1.1 1.0 1.0

~ v¢1ocity(VJ" ' ‘feét/sec 1,05 0.98 '0.94-'0;90 0.85 0.77 0.72

o

Des1gn of Internal Watcr COuTbe and Llnk Water Coursc

Deblgn of I W C amd L.W. C shall be madc dependlng upon the
1rr1gat10n water rcqu1red f01 the land soaklng and land preparatlon
 .t1me of rlce its requ1rement is 12 8" 1nch Accordlng]y the
d651gned dlsChargc of the L.W.C is computed as 0.28 cusecs (8 o/
sgc)- amd 0 0177 cusec/acre (1 24 zlsec/ha), whereas tha of the
CILW.C s 0 90 cusecsf (25 Z/E;ec) '

Lanal d1men510ns of the I W.C and L W.C are ‘as; follows
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_ Dimehsiops of I;W.C.ahd L.W.C
Qééééipﬁiéﬂf i _: 1J££Z_ ..;:.~-' L fE;E;g :
Average CCA' 80 acres | 16 acres
Discharge  0.90 cusecs - 0.28 cusecs
'BOftéﬁ:Wiath'. h 1.0 feet 2:'_:3 . IJOﬁert_
'Watéf:ﬁepth o - 0.8 feef  , : f_.0.5 féet;:.
_Velocify.:':'_ ' ,0;63'féet/éec.ﬁ . '“0.40}f€dt/seé



Rotation Area and Quantities of On-farm Facilities (1)

Table IV.4-8

Quzniities

Mean

Mumber of '

tCh | Rotation Area Rotation Area

of

Dutlet

Nawe of ”Name of

Distribatiry -MinoT

C'Drain

I,000ft I,000%t

5
N
&

-~ ‘Nakka. . I.¥.C
T,000%%.

W
-T,000f¢ .

Minor
1,00DET

|ac

E 1

GCA

Chak

Drain
T,000%¢ -

ac

16.2 1322 . 12.5

73.0

111

574.6

Jhatpat |

11.2 11.3.

14,5

8.7

77.0

462

519.1
378.0

7.9

5.5 .
5.5
45

7.9

84.0

336

5.5
4.5

30
38.8

286
262
194

321.5
2540

<

217_&.‘
2,305.2

Sub-total

607 44.4 50.8

27

16.5

76.0

27

2,051

5.00

37101

<+ o

o "

4.5
-

8.1
6.9

3.6
2.2

82.5
65.0

330 -
207

232.9

Jhafpa;

277.1 7

6.9

9.1
149

3.2

82.%

247
" 284

5.8

6.7
10.4

319.6

71.0.

432.0°

4.6

76.8
0.3’

384
2

e

<

4.2
4.2

3.7
4.2

91.0
80

71

304.0

6.3

273

307.2.
30487
2,548.7

45.9

4.2

71.

2
2,267

81.0"

10,6

66.0

29.6 28

21.5

28

‘Sub-total

293 ¢

9.5

4.8

73.3

329.0 .

'334.8°
326.1

4_6
4
4

74.5%
72.5.
733

29%

298
290
293

oo

Mihoad Pur

73,3

329.4°
3294

7.

4.6

7.1

72.5

290

325.8.

5.9
48.5

8.5
66.5

4.6
32.5

76.5

306
2,063

344.2
2,318.7.
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'18.5

28

28

Sub-total

3.1

73.7

3647

Page 7

7.4 0.0

10.6
6

7.4
13.2
9

6.3

“ 6.9
6.5

81.3.
91.4

325
457
-390

Bari

“o

97.5!

513.6
4386
420.2

el o
v
«© 0

o
CX

2.0
9.0

6.5
6.5

93.5:
93.5

374
374

347

420.1

&
.4
52.2

7.9 5.9 <

‘7.9
63.4.

86.8

390.4-

6.5

45,7

e
49

86.8

9G.1

347

2,614

60,3
2,937.9

.9

11.2 29

28

Sub-total
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V.5 m i;o"r' PROJEC’-’E

1V, % l nes1gn of llold Ielqutton iacxlitlos _e_-

'l. D1mcnt10n of Deslgnrr |
a;;sdiif{T;;T_;;;f_f_;;keg_-gf;e;e;;_ Lo{mﬁor Sfity.ﬂoamﬁ
b. .ApprlcetEOn Effle?enoy and Lonveyance Lft1c1eney

Apprlcatlon Lftlclency Lol 80 pelcent

Conveyance FfflCanCY -f;fif 90 porcent
c. Il]lgatlon Interval ‘and Work1ng Hour

Irrlgatlon Interval JHQ_%-—— 5 ddys" :
W01k1ng Hour ~¥~é~~—w—a—5—¢- 8 hours/dayJ
d. Water'Requirement
. Prom the result of field ]HVCStlgdthﬂ whlch have been per~
tormed 1n Paklstan, vegetable and sugarcane were proposed as crops

in thlS pllot farm and water requ1rement were determlned on tho

baels the con%umptlve use of water of the: proposed crop

1) Vegetable

.(_,q.

.Consumptlve use of water per day 2”/10 days
_ = 9 mm/day '
Irrlgatlon 1nterv31 | _. .ﬂ | .S days
Net water requ1rement L 9.x 5 =45 mm"
Gross watcr requ1rement f:'-'_ : ' 45/(0 8 x 0 9) = 51 mn
ijSugarodne:f:,; a
: Consumptlve use’ of wate1 ‘per day: ;2L85ﬁ/10.deys:t
' _ _ ' =~7 3 mm/Qay
'“Jrr]gat1on 1nterval  ._:;e,,: o 5 days B
. Netiwater requirement . - 7 3 x 5 = 36 5 mmﬁ :
 _G1o5s waterrlequ1remenf e e; 36, 5/(0 8 x0. 9) 51 mm

@, Shdpc of PllDt Iarm

Refer-tO'Fig.IV.Sfl..,'
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'IrrigatiohfSyStém- '
Tdklng into account the topographlcal condltlons and farm areas.

f0110w1ng er]gatlon 5ystemb are adopted at the farm

Sprlnkler Irr1gdt1on (leed type)
. do - f (Portable type)
Rdlngun Ilrlgatlon '

Trlncle Irrlgatlon '
_a; Sprlnklel Iirlgatlon System (Plxed type]
| 1) Slze,of Lot
 long side i?é”ft‘(ss,ém)
7:$ﬁoff side"” 64 (19.4m)
2) Spray Intenqlty _I-:f- .

I

Gross water requ1rement/(1rr1g1t1on hours per day £
Movement distance per day)
63 &+ (8 +N)

N(tiﬁe)_ :‘*_‘ . _ ifﬁm/hiﬁ
1 79
2 158

5) Model of Sﬁfinkzer
Sprlnkler of 7 number% is set at a: blanch plpe dt an in-

terval ‘of 12m.-
':éﬁpécftyhﬁfréprinkler _-'-'  ’q's
:q I X %X 22 * 60
.where, Q'f Capac1ty of 5pr1nkler_ DR L/mm -
' 1 Spray 1nten51ty R - mm/hr
21;-'Length of short s1de for a lot Coom
'Qg:zflnterval of sprlnklers R ]
“q 7 9 x 20 X 12 + 60 = 31 6 R/mln?-.

:”Model of sprlnkler ‘:} S Bom (3/16” < 332
Max. water prcssure o302 kp/ew?

4 Avallable spray fadius -0 o oy 30w



Appendix 1V.5

Page 3
.'Spféy éapacity_ _ - . ' ' 32;4:£/mih."
".Iqteryal:of_spiinkler_,. | PR Tznm
_:fntb%val of Brantﬁfpiﬁe_ e 20m
‘Spray 1nLLn51ty . o _. - S.SImm/hr
-Net 1111th10n h0u15 : - _ y..‘ ::7'.7,4'hrs  ;

. b.:Sprinkler=l;figatioh'Systém”(Pdrtable:fybé]*
1) Slzc of Lot | .- |

) long q1do E HSJOfff tidsgbé)'

- short s1dé . 80.” '('24;2m)
2) 0051gn Fondltlon |

A brdnch plpe is moved at once durlng one “day.

A flrm is devided into 8 rotation-blocks.
- 3) Model of Sprinkler

60.6 g/mln ;f-w

-q =
CL=qox, 60 —=(z1 X 22) : - .
= 60 6 x 60 + (24.2 x 20. 0y = 7.5 mm/hr

]

H= Gross uate1 requ1rement/1 51/7. 5.; 6:8.hr

Model of sprlnklcr e _ .'70 CW (1/4" X 1/8”)
. Max water pressure : a -.1 _ kg/cm2
 .7Ava11ab1e spray radlus ”"5'11'“'_:125 ft=(§7.8n0
': Spray capac1t) L ' S 60,6 ¢[%ihN' "
V:Interval of spr1nkler _'_-J@-;.'-]60_fﬁiﬁ20m)

G RaingUn Irr1gat1on System
1) S1ze Of Lot .

: long 51de ) 590 ft (179m) o
5h0rt s1de o _105 ”, (31 8m)'
2) De51gn Condlulon‘
: Spray 1nten31ty ' 1= 51 i / 8. hrs 6 4 mm/hr

‘Numbers of anlnklet ... 5 Nos.o - -
[ntelual of sprinkler %2 = 590/5 = 118 ft (35.8m) .
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T x 21 X 22/60
6 4 X 31 8 X 35 8/60
121, 4 R/mln .

Spray capacity = g

H

3} Model of Sprlnkle1

"?Model  ~_-_ffo ,': - 102 <
Spray radlue I S o 202.ft (61m)
' Max. water pressuro R : 3.5 kg/cm
Spray capac1ty R ;f'196 8- &/min
.Spray 1ntern51ty -; "I-:-  '

1= 60x 196.8 + (31.8 x 35. 8j52'10.4 i/ ha
‘Net 11r1gat10n hours E, r“H"-“ - B -
H = 51/10 4 4 9 hrs

d. Trlckle Irrlgatlon System
.l) Slze of Lot . _
long 51de N o  -_176'££ (51.5¢1_
."short side ‘.'T"_ : C45 M (13.6m)
_;2) De31gn Condltlon o .

Interval of tube. _ o _._3.ft (0:92n)

Interval of_emltter ' 3 "_:{OLQQm)
Spray Lapac1ty 'q |

q = 9 0 (o 9 x 0. 8 x 0.92 knolgz)_: 10,58 2/day
3) Model of Trlnkle : B |

Model - EMjl0 -

..Irrlgatlon hotr v 2 hrs :
'_Emlttee S g i?O'?Sf'¥'57'émi£tee§/thbu
CTube. o asys = 15 tubes/valve

_ Numbbrs of emlttee for valve o Doy :

o L 57 x 15 = 855 emittees
 Spray - capac1ty 3 : 10.58/2 x '

855/60.= 75.1 ¢/min
'leve numbers of one rotatlon o . 1 ' '
: R . ; - 3 ]’11‘5/2 hl‘b X l Vé]_ve =4 V.a.l\fes

 Water Préssﬁre S '_. ' .2;5€kg/Cm2 
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3. Hydraulic Calculation
a. Branch LOSSx.
l) Frjctron Loss L

1he 1r11gat10n losa of brdnch plpcs can he calculated from

-Scobey formula
Hf = 2 59 x ks %1 x vl 9/1000 x 01 1

where, 1Hf“;'lr1ct10n loss head (m)-
_ j:Ks ;JLoeff1c1ent of Scobey
.'f.L.": Pipe length :"': o :(h)'
-ZV :'Veloc1ty in’ the pipe’ ' Cm/seé),
D 't"Plpe d1emeter f o (m)

2)_Fixedyi§¥e'0f Sprinkler
Hf < Pf
whele, Pf Opcratlon water pressure of sprlnkler X 0 2

T Allowable var1at1es of water pressure qhould be controlled
.W1th1n 20° percente of operatlon water pressures 1n order to

'control the varlatlon of 5pray quantlty 1ower than 10 percents

3 ] kg/cm % 0.2 = 0.64 kg/cm -~-L}i'6.4 m
YhE. = 4.85m (Refer to Table IV.5- 1)

PE
CLHE =
.:'Hv = 3 2 x 1. 10 = 3.52 kg/cm

Model of valve _;;;_ Electromdgnetlc valve ’EP—!SO—F (1.5”)
: ) Portable Type of Sprlnkler - o |

3.5 kg/cm X 0.2 = 0.7 kg/cm— gf;-}t7.0.m -

”Pf.=
~ Hf = Bhf -_q,o-m . (Refer to Table IV 5-1)
CHvs 3.2 X L,10”5:3;85_kg/cm_. '

Model of valve -+--- EP 200F (2")
~4) Raingum . |

3 5 kg/cm %x 0 2 0 7 kg/cm %;—T%EYfO:h

fPf’=
HE = th 5.76 m (Refer to Table 1V.5- 1)
Hvs 305 x 1. 107 3, 85 kg/em® © -

Model of. valve -e—eé EAV_4QOM_(4”)_
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. b. Brnnbh"tine

Hydraullc calculatlons of branch Tines thch are layed under

the ground parallel w1th ‘the: long of 51dc of eagh farm are pelformed

f01 every 1rr1gat10n type
: l) leed pre of Sprlnkler

q 32 4 R/mln X 7 soets x 2 hlocks/ﬁO sec = 7 56 R/sec
th 2 67 m j%;j- U 27 Rg/cm (Refcr to Table IV.5- 2)
" Hp = Wdter pressure at Lho beglnnlnﬁ p01nt of branch -

p1pe + Yhf .

,.wheré; Hp_: A water pressurc requ11ed at the beglnnlng point
L of branch llncs - B
Hp = - Hy o+ th 3,52 + 0 27 = 3.79 kg/em? .

:”2) POTtdble Type of Sjrlnklor

_ 60 6 R/mln x 5 seets X2 blocks/60 sec 10.10 L/ sec
'f.‘=2Lth.:.3-2 m:¢~-mm 0 32, kg/cm (Refer to_?able:IV.SfZ)
. Hp.=3.85 +0.32 ;:4,17,kg/cm_. '
C3) Ralngun :
q = 196.8: E/mlh x5 aeets/60 sec = 16,4 Q/Séb
th = 2 26'm «—~7770.23_kg/pm2 (Refer to Tab]e 1V.5- 2)
:Up.?,B.BS fo,zs =.4.08 kg/em®
4)‘1Tickle'
_ g o= 7a 4 E/m1n X 2 blocks/GO sec :f2 51:£/scc
i zhf-;,gigg Mo e 0.29: kg/Lm (Refer to Tdble V.5 2)
CHp = 2.5:+ 0:29 = 2.79 kg/cm?
'C.=Main'Pipe-Liné |
The Requ1red water pressure at the dellvery of pumpé and the
d1ameter of ma1n plpes connected between a pumplng station and

' each branch 11ne are . calculated

(Refel to Tabic IV 5-3 and Ilg IV 5 2)
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4 -."Pump' o
(onbeyance System of Irr1gat10n ‘Water by Pumps

_ Ihree dlternqtlve plans have bcen studled regardlng thc
method whlch conbcys 1111gat10n watcr from a farm pond to demS

by the. pumps
1) Plan = 1 (Dlrect Conhoyance)

Slnce open and close ot Valves dnd/or 5pr1nklers to be

set at the- end p01nt of p]pes dre dlrectry llnklng to switch
Son and off of pumps, ,and when the pump frequcntly repeats
| start and stop,_the motor connected to the pump will over-

heat. by tho 1oad réquired’ at the 5tart
-2) Plan -2 {Dlstrlbutlng Tﬁnk)

There IS no: hlllb in “the. prOJect area whero are: able 1o
”obtaln the" water pressure bigger than 4 - kg/cm2 (helght =40
my. in case of elevated water tdnks ‘the helght will be ™

*f._requlred more than 40° meters and- thls plan q's .uneconomical.
3)'Plan -3 (Surge !&nk)

lanks 1nstd1ied at the dellvery 51de of pumps én&
the varlatlon of termlnal water plessures is dctccted in the

tank, and the pump operatlon is controlied by this: detectlon.
_ From v1ew p01nts of t0pogrdphlcal and economlcal COﬂdl—
wtions the SUTge “tank plan was adoptcd for . the 11r1gat10n- o
Farm. -
. Db. Model of Pump, -

"Pump - _=”' SEL _high head pﬁﬁp

'-Dcllvery LdpdCltV S 0,35 200 m3/m11
jTotal-hedd J5‘¥} . 9 300 m :

Motor - - Sl 220 v ‘50 e '
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c. Numbers OfTPﬁmp-
_ Cenerally, pumps to be uaed For 1111gal10n have low p11u11ty
"compdred Wlth that of for water supply and 1ndustr1dl purpo%es
'Yo spdrc pumpb tereFore are proposod for this pTOJect Howaver

t1k1ng into. account the ‘pump tloubleq pump numbers are determlned .

" at move than two (2) numbers
1) Sprlnkler and Ra1ngun Irrlgatlon-

38.4m Q= 37.8 Usec

Fixed type (for vegltablc) H = 7
—dof {for sugatrcane) = 41.9 " = 49,2 M
© Portable type ( -do- ) - 4257 =404 v
Total L 127.4 YUsec

Numbers of pump .. S SO o

'Pump dlametcr S Lo 3 NOS
‘Power of motor - © . $7=F150 mm
55 kw

2) Trickle Irrigation

T
i

Fifst'branch'line

301 m - Q= 20.1 &/sec
Second braﬁch Tine o= 31.3 "o ="17.6 0"
Numbers of putp ' © 2 Nos
‘Pump diameter | ¢ = 100 m

Power of motor L 15: kw

5: Farm"ﬁ@nd '
a.:Capaéity
Fhe capac1ty éf tarm pond was detefmlned on the b351s the
fo]lw:ng condltlons '
7 I)'Max. water reqﬂ1remént per day dﬁring irrigatiﬁn'seasdn;
' .2) Watel capac1ty dlsblpdted at one day
.3 Water capaulty of one month supp11ed for OFfiCPb

: From the result of studleS mentloned above the faim pond

capacity is determlned at 4,100 cu.m.
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6. Pipe
The plpe to be utlllzed for thls 1rr1gdt10n is’ %eletted s0 as-to

SatJny thc f011w1ng cond1t1ons, qnd detelmlned at v1nyl plpe
1) nghtWnghT p1pe |
2) Basy constructlon
3)'jqinsiare fiexib1é : '

;4j'Chiép'c0$t
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- 'T_able IV.5-1  Hydraulic Ca’]'éulat:‘ién_ for "B'ra'n.ch Pipe _

1) %rink-'lér :

. (Fixed .’i")'-rp'e') .'

L.(ft)

L (m}:‘f
q(/s)

D (i)
V(m/s)
hf(in)

B i. 19
g
©3.78

50

oy
.0.91

s

“11.8

' 3.24
50

165

0.68

39,
11.8
270
40
2.15
1.44

Hf = % h€ = 4.85m

'2). Sprinkler (Portable 1&?61

i;.q

39
118
2,16
40
1.72"

0.95

-39
11.8
1.62
40

1.29

39

11.8

i.08
40
0.86

0.25

1.8
0.54
a0
1.43
0.07

©0.55

ﬁ (ft)'
:L[(h}f-
q(2/s)
D (mm)

o V(m/s)

hf {m) -

33
10 -
5.05 -
S50
2.57

1.34

66

20
4.04
o
2,06
1.77

66
20

1.01

" Hf = £ hf - 5,90m

3.03.
50
1.54 -

2.02

66
20
1.01

40
0.80
0.37 -

66
20

40
1.61
1.41
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N
Y

L (ft)
- !L (m) -
qlass)
D (i)
V(n/s)
hf (m)

59

17.9

16.4

100
2.05
0.76

118
35.8
13.12
100

1,67

0.99

75

118
5.3
..6;56

.49

1.00

118
. 35.8
3.28
65
099
0.59
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_TaBleIIV:S—Q ‘Hydraulic Calculation for Branch Line -

1) spriﬁklef.w(Fixed Type)

I

i
J
S :
K
o

e ¢
e e e — Ty

.
Rl
|
|
1
o1 '
|5TT
i

l
|
l
[
|
I
|
320
320/5=64"

one rotation block - - 275' x 320°

L;(fr}}—:7 320 - 7320 320 320 320
Ly 97 97 97 97 97
Q/s) . 378 30.24 22068 5.12° . 7.56
D (mm) 200 T 200 | 200 150 - 100
Vim/s) 1,20 0096 . 0.7 . 0.8 . 0.96
T 0.006 0.004 0:002  0.004 0.009
hE (m) - 0.64 C0.43 021 0.43 0.96

150

it

where . 1= 10.666:C7'-85.p7%-87.91-85 = ¢

HE = Ihf = 2.76m-
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' -zj.sPrink;erj'(?ortablénype) -

STV | ELI

L T [ B

I
{
|
1
]
i
E o0t o R e

400/5=80"

. one rotation block 340 x 4001

e

L(f- 4000 400 400 400
im0 a2 lanz 121.2-
Coquss) . o433 o202 1oL
oD (w200 200 150 . o1z
Vim/s) . 129 “0.960 . 1.4 . 0.82.
1 0.07 0.004 0.008 .- 0.005
CoRf (.o 093 - 083 107 . 0.67.

YhE = 3.20m -

HE

il

"
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3) Raingun

-9

590

—
=
v

i

|

|
S

|

|

l

_*—**j—f"f*_fg

='oné.'rdt'ati_on'blo_ck _3'105':X.5'x 590’_:'

00 6 b b
L(ft) s s s
.L‘(m)*'. _ ©159 '“isg' . 159
- Qa/s) : 49.2 e 52.8 o 16.4
D (mm) - 250 - 2000 so
V(m/s) IjQq.._ S ;:1;04f S . 0.93
T 00003 0.005  g.00s
‘hf (m) S o0s2 . os7 0.87

Hf = ghf = 2.26m -

4) Trickle ~

2999
. 66064 N |
ECeo) w0 1800 1s0 180 180 . 180 180 180 180
L. Cs45 545 54,5 54.5 54.5  S4.5 S4.5 54,5
Qass) 20.08 17.57 15.06 12.55 10.04 7.53 5.02 2,51
D (m) i 150 150 150 125 125 100 wo. 75
V(n/s) S0 1.4 099 0.8 1.03 0.82 0.96 0.64 0.57
R SRR ~0.007 0.006 0.004 10.008 +0.005 0.009. 0,004 0.005
e (m) 042 0.3 0.24 : 0.48 0.30 0.5 0.24 030

Hf = zhf = 2.88m
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. H=38" Q=37.8

550 -

=
)
SRt E | T

_ H=41.7  Q=40.4 -

680

T—H=40.8 . Q=49.2

590

| /f..lz.muwgf@ 0=20.1
A\ o

__/_P«r.mumq.m. 0=17.6

680"

QFFICE AREA

- . SPRINKLER
-(FIXED: TYPE)
- (VEGETABIE}

“SPRINKLER' -
" (PORTABLE TYPE)

(SUGARCANE)

* RAINGUN .
- (SUGARCANE)

* TRICKLE
~ (VEGETABLE)

* Shape of Pilot Farm

IV.5-1

Fig.
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 Pig. IV.5-2  Main Pipe Line

1’152,}‘ '

Notei'fl;-Pumps of symbol mark Pl are used for the sprlnklers and
) :ralngun and the water pressure requlred at the pumping

f:statlon is eqtlmatcd as follows -
Pl = 41 7+ 0.66 +0. 12 = 42. 43'm =

2. Pumps of symbol mdrk P2 are used for the trlckle 1rr1gat10n
and the water pressure requ1red at. the pumping: statlon is

 cst1mdted as follows: - .

- P2 = 27.5 + 3! 17 + 0. 66 2 31,33 m
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