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(3% 3-2-2 &£ X 3-2-12 ZH)

ADF—% : AvankiE, EFEL. EERVHXOEE

A EAER (ELprop) = X v ¥ a B OFIH +HRHOFR * v ¥ 2 DR
FiyA v v 2R (AMA) = S EHRER+HXADEY A v ¥ 2 D
t)+ % = (EL-ELprop) ®1E Of&

% 1 % = (EL-ELprop) N A D1l

g+ ®E =t LH X AMA

X8 b o)+ OB LEE (Xhe) = (18 X 910 XER)ORE + D L HEE
Y#h oWt o LLE (Yhe) = (18 X L0 YEROLI + W LHERE
X# - oR+ OB E (Xhe) = (BEFE X B Lo XER)OLE +ETERE
Y#i b oB+ O ELEE (Yhe) = (B8 X E L0 YEMORE «BELERA

B4 PEH =V ((Xhe-Xhe)2+ (Yhe-Yhe)2)

323 EEEHE
S ERE . ER. EMAKE., EmILELIECH KRR EERL TRR
M EmERTT 5,
B T B T2 FELBEARUTOEN THL,
- CAPICH X oM RIcHi» -, B L v bFEFEPE ., TDF

BUTE ~E A+ 5 7200 M KBELS (LIC-) o #RAEE, Rl
%thf t LfCo

L EME KRS 2SMLIC- D L T AN AKEET,8,95 CERAERDL R
R B X BT E 20T, FKESOERT9.00m U T A ERR &
BET 5,

ENEBROESVE ST ELYELL, B4 56 HROEREEET
., TeHEOEFRLIEOESIIEVZDIZ, 20emEL TS,

S FE oS, REOMESEBLEL. MEORCEIERGANICAET
HEK., Akl ERBLZEELTLFO0HNAREEEL. RRHERERS
ARETE, (B4EOK 4418 2 LT 4-1-155)
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LHEOTRFHEMERITIEDLHICENTE A,

1 g THEE E B P A AR
HXAMEE 27,600 m® 57.0m T F ==
H#H X8 6,240 m® 82.2m TN F—F—
it 33,840 m? 61.6m

By Bl 4 E 41 BB
BT o~y PUVEHERARFK No. 3KRELTH D,

(2 KI®

ZI BB B AR TRCTER., V- BEESEHELORSIC LY, 343ha & T
B, ELHEE., L rHEOMMAKE—KEEESTHIRIBLIELEML, 22TmET 5%,
gk, FLBEOXRL*TERET, FEBSERORTH-HEHRIT 1, 8T IREAXTH
., B4EOK4-1-3LH41-1E8H)

(3) HEEET

RO ARETCLEZAAEEE T Ao ET L, BRI LR oM
EEn A, HELEE1:1., BEBEE30em . K#M 30cm T T A, EB & KBS AT 30
MOBE A FoOTI OMEHEAITITEEREFHR LA v,

(4) HEEA LT

HXEOoBEEA 10em U EOFERC, EHAE»SER %A LOIKRS LW EETE
T 5,
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ALIGNMENT OF FIELD LOT

FIELD LOT WITH

FIELD LOT WITH
OBTUSE_ANGEL CORNER

ACUT ANGLE CORNER

X 3-2-1 HEROMIK

0.5
LO}//

30c¢m,

SOcml
max.

E 3-2-2 BAEBE
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3-2-3

EHEMIC & 3O HE
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C
1l
\
. 5 B ”
g -
VAW ﬂ— i 2
M2+0.4 1o B'+0.4%x2 |12
T T (B'+2.0)
_ AlTA BIIB
SECTION A—A = SECTION C—C
Ain
0_1_5_;&-_ i-0.5
_ 0.3
we, | ———————
- SECTION DD
SECTION B—B I
D
____.]' [ D
Type L W 5 8" .Area of Lan.d. for Rate
Field Block | facilities
| m m {(2.5) ha | {1803) m? | {6.0)%
300 100 35 35 3.0 1953 6.5
I (2.5) (3018) (5.0)
600 100 3.5 3.5 6.0 3318 5.5
il (2.5) (2096) (4.7)
300 150 35 35 4.5 2246 5.0
IV (2.5) (3311) (3.7)
600 150 3.5 35 9.0 3611 4.0
. (2.5) (3605) (3.0)
L 600 200 35 3.5 12.0 3905 3.3
Note : ( ) Incaseofaroad widthof2.5m
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(3-2-10 i+ RETHIER

Equation to be Applied
Case Figure Range Vol Hauli Dist
No. olume auling Distance
{eu.m) (m)
N T ..|
I 8=0° L X B Xhmax 2xB
B]; 1 4 3
1 , (IxkXB3X (kX (2XBXC0OSx k1)
=== 0%B(T-ANG | SIN2+3XC0OS2)) | = (k2XSIN2+3
+ (24X CO8) xX C0S52)
I — 6=T-ANG L xB x hmax V(B2+1.2)
/,La_'_o/ 6 2
e
v 7 IXB3(3XK2X (2x kX BXSIN
A 0 T-ANG{B{90° SIN2+COS2)=(24 | Xk1)-(3xXk2X
e X SIN) SIN2 -+ COS2)
v : 9=90° LxXBXhmax 2x L
L : 4 3
i
|

Note: k = I/B, T-ANG=tan-1(1/k), B3 = B3, [ = tani = 2Xhmax+(BXCOS+LXSIN)
COS=cos 8, COS2=cos20, k2=k2, k4=ks, SIN=sin0, SIN2=sin26 \L2=12,
i=Ground slope, k1=V(k4xSIN2+C0S2), hmax=the max. cutting depth

within a field lot
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3.2-11 BRI LD i+ BT ER

Max.

Min.

(CASE- )
(SHEET NO. OF
AREA B L ELEVATION (m) h 9 90 EA v D
FBN | FLN
sqm | {my | (my (m) ™) ) {cu.m) {m)

Note;FBN = Field Block, FLN = Field Number, B = Length of Shorter Side of the Field Lot, L = tength of

Longer Side of the Field Lot, h=ELmax-Elmin, 8 = Angle between Counter Line and Longer Side of the
Field Lot, Bo=0in Tan 8 = B/L, EA = Eqation applied, V = Cutting Volume, D = Hauling Distance
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3.3 SEMMIRETHE
331 CEHETE
(1) ESEHE
CAPICH: X @ # i3, 11,0000 FIC & - THMABES L, MiEdmH .

HEKBBEROBRAMEZR WA -EETH AL, TDF E TFOMIERERK L, BEA% L 5% LK
ELEE L, FHERAERI TEICRT,

Hy X e m AR EL TR FEvERE R R
EiL R 39.03 ha 3509 ha 3.94ha
TDF 10.00 ha 9.05 ha 0.50 ha
TF 12.87ha 12.23 ha 0.64 ha

at 61.90 ha 56.82 ha 5.08 ha

) TDF- Traditional Demonstration Field
TF - Trial Field

(2) CAPIC #h [X & K FI &

CAPIC W [X 23§ ¥ & KF|tgid, = >~ ¥ F v il @t 5 KF B (Mazandaran Reginal

Water Board) {2 & » THRF S Twb, WM+ o8 K24 R 946,080 m®, X ik,
301it/sec/haT®h %

(3) CAPIC #h X oy #LKiF

CAPIC # X D EBE KL 19904 - BEEHMBHZ L7 7 - b — F CAPIC # ki & h X
KT 5, CAPICH X O B c#Hl L EF R EKAB O E. CAPICHE o K FIHE K&
EhAABI W — 5 — TS 950 [$ T 6.25 lit/sec). S HIZH WA o1,

T -N— FCAPICE KEZ, 727y — %, & K4/ 141,000, 20 H K S 183 lit/
fseeTH ), KEXRID A o8~ MESIIRAKES®HIC, 9923 mTH b,

(% 3-3-3 £ 18)

(4) KEHOEH

ROMLRBLRAPENEBNOBRSBEEITHIET. EHETEE LS,
a) EHELATFA

M- EEf s X7 A

AR ER S A7 2

HEEM T X F A
b) HEKIL R F 4

BEHEA Y 25 A

KOALRABHE K S A 7 4
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c) KA
T L
BREM L AT A

(5) CAPIC# X D iE#IOEAKET

a) U ZME (NdXiZnd)

- 2= CAPIC #hi%
Nd = 16 8 (CAPIC N B2 ETH o R4 S EHE)

- —EOPBXNRW
nd =2 H
F1H - AVEH KD KR
FE2H-UHAUHE

b) 1847 b O FEFE (Ao it ao)
Ao=A/Nd (ha/H)

L. HBEEYAFLARIT) KAMERFHIMABE LT o LB, X
OFREERT S,
ao=(A-Ap)/Nd Xit., As/Nd (ha/H)
LI, A =F£BEMEME (ha)
As =T8S A7 L OEHHEE (ha)
Ap =HBEH Y A 7 & OEREM (ha)

c) EHAH (E)

E = Ea X Ef = 0.85 X 0.95 = 0.765
ZZi2; Ea =EBEKISE =0.85
Ef =/NHAKEOWERT =0.95
(ZoOFrTd=Ay—.- 77 L051H)

d) 1EHIKE

- EER O
ETcrop = ETo X Ke = 44 mm/H X 1.1 = 4.84 mnv/ &

Z I ETo = WM REWDARHE(S A 44mm/A)
Ke =i 8 = L1(BHEBEOHEIrLORRBRHKE F
0

- RO S

ETecrop = ETo X Ke = 4.4mm/A X 1.0 = 4.4mm/ B
I Ke=1.0(BEHAKEA S5 0ERHRE
e) fLHEBEK®E (hl)

hl = (212 X As + 189 X Ap)/ A
AT MER I AT L0BE hl = 161.3m/E = 212 mm
HRBER L AT LDFE 'hl = 144. 8 mm/E = 189 mm

.29.



ARG T - THEE,

H B AYED BEM S A7 4 | ABRERY AT A

30em B OBEMEKE 75 mm 75 mm

FH T 3 KB 50 mm 50 mm
fEHMoREE(28 M) 28(14 X 2)mm 11(5.5 X 2)mm
KEEREREQARM) 8.8(4.4X 2) 8.8(4.4X 2)mm

Et 161.8 mm 144.8 mm
fH BE= (P
(EEEWEBEBDIA FILLoTRED)

WL ATFADY AT 15 B HE B
HAFETHEER T AT A 14.0mm/H 7.0mm/H
BEESY X T A 5.5 mm/ [ 3.0 mm/H

=t 14.0xXAs+55XAp T.0XAs+3.0XAp
A A
) BBEEH AR EELTEE L,
sz
g I OHEAE (h2) RS TR
ETere 2 't
h2 = (15.5 X As + 10.2 X Ap)/A (& ;
(AT mm/A)
B AT LOF LT Fif&(ha) ETecrop & EE it K- ]
AT BEER L A7 4 As 4.84 7.0 11.84 15.5
HEER D R T A Ap 4.84 3.0 7.84 10.2
R A h2

6) ¥-—-27HKE
AKBEIRDI>O,y — A TIHE L,
a) r—21
EEMMEEIBAMCHEL, KRB D35.06hald HHE 8+~ X 7 &4, TDF
& TF 02173 ha it HBER Y R 7 L OHA,

Ql =10(ao X h1 + ao (Nd-1) X h2) /86,400
=10 X (3.55 X 203 + 3.55 X (16-1) X 13.5)/86,400
= 167 lit/ sec
Z Zil:a0= A/Nd = 56.82+16 = 3.55 ha/H
hl = (212 X As + 189 X Ap)/A = 203 mm

h2 = (15.5 X 35.09 + 10.2 X 21.73)/56.82 = 13.5mm/ H
A =56.82ha

As = 35.09

Ap =21.73ha

-30-




b) ¥—22
BRI HBER Y 2 7 L CHRORELT ) B0, (AL B/ 257 A
HEi L)

Q2 =10(a0 X hl + (Ap +a0 (Nd-1)) X h2 )/ 86,400
=10 X (3.55 X 212 + (21.73 + 2.19 X (16-1) X 13.5)/86,400

= 139 lit / sec
ZZi:a0 = A/Nd =56.82+16 = 3.55ha
hl = 212mm
h2 =135mm/H
A =5682ha
As = 3509
Ap =21.73ha

e) 77— 3

EHRMASA RS 27 A0Bs,

Ql = 10(ao X hl + ao(Nd-1) X h2 ¥/ 86,400
=10 X (3.55 X 212 + 3.55 X (16-1) X 15.5)/86,400
= 183 lit/sec

~ ZiZ:a0 = A/Nd =56.82+16 = 3.55 ha/H

hl =(212 X As + 189 X Ap)/A = 212 mm
h2 = 155mm/H s

A = 668 ha .»\(“

As '%‘""\l

Ap =0ha

T AIHBAFKEERT O T, CAPIC @&t HAH 1k 183 litVsee & 4 2,

(M WiHkgo®Ee
=2 HAKE D 183 litssec 13, BB MACENL, (D331 ZiE)
a) ¥RNEAXHKE

2.051it/sec/ha X 56.82 = 115lit/sec (7 A T4)
2 EMAXKE ETo X Ke/2 =@4}< 1.2/2 = 98.4mm

REE PX15H =7x15 = 105.0 mm
A KE (In) = 203.4 mm
MAHXKE (Ir) In/E = 203.4/0.765 = 265 mm/15 A
=17.7mnv B
= 2.051it/ sec /ha

b) Wik HKE

1.751it/sec/ha X 56.82 = 99lit /sec (8 A T4)
T4 fEWAKE  ETo x Ke/2 =@x 0.95/2= 69.4 mm

kRER Px15H =7x 15 = 105.0 mm

HMHKE (In) = 174 mm

MAKE (Ir) In/E = 174/0.765 = 227 mm/15 A
(Liz =151 mm/ H)
(it = 1.751it/ sec /ha)
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& 3-3-1 EARIAEAKE

7 PEAK IRRIGATION DUTY

5 183 livsec % L

= B3 livfse ORDINARY MAXIMUM

> 116 1it/ sec

2 LATE JULY

=

Q MINIMUM
<L < 99lit/ sec
2t LATE AUGUST
-4

PUDDLING PERICD (16days) J_ ORDINARY IRRIGATION
T

(8) AEHMOBHKE

EHE S R 7 Ak EREEK A SR R S N, AWML AR
3, 1,055 Tm® & B, ZHIZCAPICIZ S 2 b A A KFIMEKE@O46TmH) % 22 Lilb,
BT, BRI AN 2 B L T TR E LI, BEELITE L 3HABANCF < v 2
iV, BRKESMTHILEFD S,

GRKE = BIBBIAKE X BEIA = 1,857 X 56.82 ha
= 1,055,000m*
S IEAKE = 1,857mm (GEM I K335 BH)

332 BAXkFEEAE

KB EDEMERE BTAXBREITOTHAEL-AKAMEARK % 3-34 &£ & 3-3-1
P N R WA e

333 EBMeHRONE

KBRS TATE Lo XAAKEE., CAPICHX OBAEATOT v -0 — FEKE» 0 #E
BAAKT R, BSICERBALEKRT 2B KSEICES,

(1) KEEE

- FHS B OSE
EAF BB ICEE LRI, SRHEESES LB L) BENVREL

oo B4 OHKX I, BEOmE EE L HKELLERERT S5, (03-3-5¢
3-3-6 )

- MR 0BG
EHERS T, PORIEO LR E T AYKBOR LR & MBS HEKE N O
Frv 0 BBAETHILNL - TRFEMEMY 27 At BRIETT 5 2 £ H°T
b, IOBE, Fryv s EROKBEHKE» SERAKEHERL, TROKE
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E LHEKBR SRR A KT E D, Laadsb, Fzv sMOKBTE, HAR
DK AR CHTT B KERO 20, TEHMYE LAEOR AT K
ik fedtit 2, HEABOKGRAKAOERL VB kR E 262wy, (R3-3-5L&
3-3-6 £ F)
- BBEHOLE

B % T D70, AHAKBOR FRSmOSKO2E 5, ERME 20 TR
DF e s RMDGKOEE LD, BEAKE EFKERS FTRABEITAS,
(151 3-3-5 fi OF 3-3-6 B EY)

(2) HKE
CAPICH Al KMz 2 KD LR FAE (LIC) £ 12ADAHKBEAD) 6% 5,

a) L# MK (LIC)

GARHAKEE S 1S (LIC-1) #HEE 1120m(=z > 27 Y—F-70v 275
FAR K 25 (LIC-2) MIEE  893m (av2y—t. 70y s ERY

BEEBEE L2 —~ P TIRELKE)
2,013 m

W 3-3-7Ti2R TS, TDFE TRUESIKEZEA T 208, XHHKEE 15D
(1) W5 1 B RS o8 ok 2 BE A% 175,000 . (2) 3 & UF (3) W TE X [ 1 B K 4 Aid »° 1/3,000 &
FEvie FEBIKEEE 15 X RKHEES 99.07m T, 455 88.80m ¥ TH TDF ¢ TF
MK ET IS, —~F. B33 TERTMHIC. BBEAARIZL » T, XARHKE
5525 o (1) Wi X R 43 ok 4) B AT 172,000 (2) B 1 X i3 # K4 B AF 1/500, (3)
T T P L KA B A 1/600 & B BKGE TR T2, QB LT @) WHXH
i, BERHEa Y2 ) - b TAERKBEAIEEER TS, AHRAKEELY
(LIC-1) ® KFREFE 13 % 3-3-6 2. LMAKKE 25 (LIC-2)0 KHEE H 1T K 3-3-7
ENRFRRLTH D,

b)Y /AR
BB, 12RKO/NHKEREIE L, TOHEMEEKRETANTH S,

(3) A KR o BEAE U

a) SCEEAKEE (LIC)
HAHKEIE, B33BIRTHRIC o0y 4 7, Blb, arsy—-F-7Ov 2
BEBEEHRR2 7 ) - P KRBT oRE, MP4 TLOBHOATFS
FISECTHERZ 2D, HHEFHLTwEw, Bnarr )~ b+ 7420 7KK
KRBT A 7T LTHRH LAY, KBEHABP S 220 CRAL 2> 272,
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b) /NHKEE
MHEEHOFSMEBIMELEE LT, 11 OMELE, XN#M30em. KIEBE
B/ 30em D/HRERFIE L2, THEKBIHEELTCH B2, AAKEG
THEOHEO O, KELOGOKKPEEL LN HET XHCHE + 58 i
iR a, LKBEE L. (W 3-3-258H)

X 3-3-2 /J\RKHBEEHER

_____ — _
h B . -

N ST _

~N ———— L L z

N —_— f . . R s

] . COMPACTED FILL N2 =]

\\ N T PR R o
0.30 MIN. ! 0.30 0.30 ! 0.30 !
i N | l

1.20 in MIN, FIELD

FARM ROAD .

(4) FHAKEEOEG £
- EBHEAKX
EEHVCLELARBRTANERPRET A, v AN EREHNT B,
BRI, 202U — FAKBET0015, T/KET0.030 % Hwv7-,

7::/7'{1,'\3\_‘ V:Sl/z-R?/S/n
Q=AXYV
2 v =i (misee)
S =8 K4RL (U/ )
R=%&(m)=A/P
n =MER
Q =i & (m®sec)

A = KB EE (m?)
P =3 (m)
- RKAFAEHE
RARWET T 7)) ~ AR KE T 1.bmisec. E/KEET08misec &1 545, {8
BAKD LS B BlAKiCiz, 2015153 THET S,
- R/ADHFERHR
BREDW Y FT v 7 OKE(No. 1) DEREFRBIZ LB EROBLBNEFRE
BRHLRTWE,
a) HEAD R R Z X vl
VUM EDORECRB EFLROEGE,
v = 0.45 ~ 0.90 m/sec

b) BEAELILVEE
v = 0.70 m/sec 'L L

XA KEE15E88mOTDF R TR X 4+ EM T 270 IR A LR &
ZoTWwWahDT, #12, CAPICHBII 20l E+ 88T A2 Ll T2, +
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M, ZOUMTERNDEESL 03mfseck T2, HLLEDEZ A2 LIIGTH
WOT, KEBEOHMBRLELR ) EOHFEEIVNEE LD, CAPICHE D 7 & .
W= FEKBEOWLE L 260220 T, HEBFPRYEBELEHO BRI LE
LTWTHhHhadbH,

7 —RK=F
B eSS HA T )0l @l 7 ) - F - PN ETHE, TR T —
F— FAGWHKEIL, EEEI ALK L - TEEAESICHEEX
e L LG, BRE7)-F—- FEAKBEETEREOMREHE, K
BAABENAKED 7)) -F—-FrROLICkET 2,
7N —=F—-¥F =005Xd+ hv + (0.05~0.15) {(m)
22 d=KE(m)
hv = # B K8 (m)
I HETE, 7)-FK-FRUTOLITEDL S,
FMRKE oy — b -T2y 2K =13 em
BEARAE 27— P _RERKKE =Tem
MAKE Bem, L2l /EETIE 3em
(5) HAKBEOFH T

UEDEFRBETLIETNT, HAAKBOHEELTRIIADIIICEE L,

334 KMIBMESWMOHE
() Fzv2

KA RGAC, KO KL EHETBEOTTyHOF 2y 2 k3BT 5, KR
[MMASE 15 L0 2 T OREIK ) 220 ECRERLr, TRAKBE 2SS
BORDErFOF =y 2 L5ET 5,

(2) kL

ANAKBICEBER KL KT 27200, 12505k T %2/ B KB O S I1Z5HE T
o FATHMemMzHL, FEFTELESCT A0 E5em OS5k~ y FCEHET 2,

(3) HERKBEHIKT

RHER Y 27 A EERS OIS BE. HRURK L P K+ B 72 12 Bk B i
KI%?*’@T%Q «ﬁ;ﬁ{}:ﬁjkﬁ%%l%‘&:%2%&{}‘/]\%7}(%%8%!‘:\ Fh¥h, 3 AT,
3y RV »ATEHE L A2,
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(4) W= b7 ) 2 — 4

AARBOBEKELZEHT 2010, 25O ISREA-y -7 ) a— 0%, ZRA
AKBELISEELEFTRT A B AICEHET 5, 15BN - v b7 ) 2 — LT A K
BB THEEEHEKRETRETEZHLZEL, AEKIHE LT A DIl EEL
Fro LEFEIAN -y L 7Y a—- AOHBEHEREUTOBEY THE,

Q = 1.056 Ha 1538

-

T2 Q = & (m®/sec)

Ha= [} & O KEE (m)

(5) FKit

EHMYATFLADEEDLOE, 24yORKEEEE LA, £0O 120K 1-1) %
BEAKRELISOHREL., MOl ITHEBEKRE LS OH S No. 944315, €5 - — F
OHEMEAEYORI80m FIRC, SRKEHERTAADIIHE L, STHERE OB A % L
TR T, Q={2V(2g)}/3. y L{(h1+h2)/2}15

I Q= B E(m®/sec)
L=8KENE 3(m)
r = =R
hl = L§KE (m)
h2 = T #K&E (m)

FIKHE 1-1 DA

&=0.279 m3/sec
(7 & -b— FEKEOMAKEDL2 m%sec- LA KKE 1 5O E A KE
0.183 m®/sec = 0.279 m%s)

hl1 =020m (EL99.78-99.65)

h2 =0.0m
Wiz L=464m(# 50m)

Kt 1-2 o4

Q=0.144 m®%/sec

hl1=013m (7Y —H&—F)
h2 = 0.0m

M2 L=515m@9 5.0m)

B) ¥5 - —FHA7x

EF W —FH A 7 BESAKLTE ST L - FEAELTCTDFE TF#HET A0
By TX )= koS4 T{E400mm TEHET 5,
(M Skao

BB O 42 1453 KK A 20em C. 30m MM TR 2D KO FHET & 5, AHET
RIRAKBIEMEN TR D L5 2RO MEABEOSKIEE BT B, KOS
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WET, B4DOBERBFIIL T, + 0 AKEELTIIEEE» Ly, BWKEEOER
A EETHE, BEP BT L, XHHMAOETATRETHEL, COKESHICET AL R A
bk, BREHOEIMASAKOREI TS, H33-9C@dokOoB 2R TLTH 5,
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% 3-3-1 FKBORAKRICERHRX)

NAME OF OPERATED UNDER OPERATED UNDER
CANAL IRRIGATION EXCLUSIVELY |RRIGATICN-CUM-DRAINAGE
AREA DISCHARGE AREA DISCHARGE
(ha) (lit/sec) {ha) (lit/sec)
Ahi Rud
Capic Branch 56.82 183 56.82 183
LIC-1 (1) 56.82 183 56.82 183
(2) 36.89 147 35.30 144
3) 35.30 144 35.30 144
(4) 32.42 139 35.30 144
5 26.71 128 29.37 133
21.73 119 2390 123
Lic-2 (N 19.93 116 21.52 119
17.98 113 17.98 13
(2) 14.74 107 14.74 107
(3 6.03 91 10.93 100
iD-1 1.59 39 - - -
ID-2 2.88 71 - -
ID-3 3.05 75 - -
ID-4 2.66 65 - -
ID-5 2.81 69 - -
iD-6 2.17 53 - -
iD-7 1.95 48 - -
ID-8 1.16 28 3.24 79
ID-9 2.08 51 - -
ID-10 3.81 87 - -
1D-1 4.90 - 89 - -
1D-12 6.03 91 ~ - -

Note) Thistable is derived by the equation below.

Q= A1 * 245lit/sec/ha (lit/sec)
Q = 869lit/ssec + (A2 - 3.55) * 1.734lit/sectha (lit/sec)

A1 : lIrrigation arealess than 3.55 ha

A2 : lIrrigation area more than 3.55 ha

212mm * 10,000/86,400 = 24.5 lit/sec/ha

15.5mm * 10,000/$6,400 = 1.784 litssectha &
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% 3-3-2 BKBOEKEB(EREX)

NAME OF OPERATED UNDER OPERATED UNDER
CANAL IRRIGATION EXCLUSIVELY |IRRIGATION-CUM-DRAINAGE
AREA DISCHARGE AREA DISCHARGE
(ha) (lit/sec) (ha) (lit/sec)
Ahi Rud
Capic Branch 56.82 116 56.82 116
LiC-1 (1) 56.82 116 56.82 116
{2) 36.89 76 35.30 72
(3) 35.30 72 35.30 72
{4) 32.42 66 35.30 72
(5) 26.71 55 2937 60
21.73 45 23.90 49
LIC-2 (1) 19.93 41 21.52 44
17.98 37 17.98 37
(2) 14.74 30 14.74 30
{3) 6.03 12 10.93 22
ID-1 1.59 33 - -
ID-2 2.88 5.9 - -
ID-3 3.05 6.3 - -
ID- 4 2.66 55 - -
ID-5 2.81 5.8 - -
ID-6 217 4.4 - -
ID-7 1.95 4.0 - -
iD-8 1.16 2.4 3.24 6.6
iD-9 2.08 4.3 - -
ID-10 38 7.8 - -
ID-11 4.90 10 - -
ID-12 6.03 12 - -

Note) The ordinary maximum discharge appearsin later half of July,
Discharge of ordinary maximum can be computed as follows :
Q=205*A
Q : Ordinary maximum discharge of canal {lit/sec)
A : Irrigation area of canal (ha),

2.05 : Unitwaterrequirement at ordinary maximum (lit/sec/ha)
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* 3-3-3 FAKBO@KR(ERER/)

NAME OF OPERATED UNDER OPERATED UNDER
CANAL IRRIGATION EXCLUSIVELY {RRIGATION-CUM-DRAINAGE
AREA DISCHARGE AREA DISCHARGE
(ha) (lit/sec) (ha) (lit'sec)
Ahi Rud

Capic Branch 56.82 99 56.82 99

Lic-1 (1) 56.82 99 56.82 99

(2) 36.89 65 35.30 62

(3) 35.30 62 35.30 62

(4 32.42 57 35.30 62

{5) 26.71 47 29.37 51

21.73 38 23.90 42

LIC-2 (1) 19.93 35 21.52 38

17.98 31 17.98 31

(2) 14.74 26 14.74 26

(3) 6.03 11 10.93 19
ID-1 1.59 2.8 - -
ID-2 2.88 5.0 - -
iD-3 3.05 32 - -
ID-4 2.66 1.4 - -
ID-5 2.81 49 - -
iD-6 2.17 6.8 - -
iD-7 1.95 34 - -

iD-8 1.16 2.0 3.24 57
iD-9 2.08 3.6 - -
ID-10 3.81 6.7 - -
ID-11 4.90 ' 86 - -
ID-12 6.03 1 - -

Note) The ordinary minimum discharge appears in later half of August just
begore harvesting. Discharge of the ordinary minimum can be
computed as follows :

Q=175* A
Q : Ordinary minimum discharge of canat (lit/sec)
A : Irrigation area of canal (ha),

1.75 : Unitwater requirement at ordinary maximum (lit/sec/ha}

- 40 -



_ 8 “
| |
: _
i 1
o —
ﬁ - -
ol = ,
.ol I
o
2
>
g8v'e 60°G¢ [e30L
9%'0 ge 8% 0¢ “ 00¥%/1 Ly ¥E1/0¥L £0'9 e1-1
(S SE 62 0g “ 005/1 85¥ ZO01/6'1L 067 11-al
¥ 0 gt 8% 0g “ 00&/1 98% 8'LLOOL 13°¢€ ol
899°0 0e ¥1 0g 001/1
(A o€ ¥e 0t # 0S5/ 8073 EFIL0¥ 807 6-(I
6%°0 0g 11 0g 0ST/T
$g'0 o€ 31 0t ¥T/L22
¥5°0 0¥ 6% 14 o 006/1 ()43 ¥'€9 91’1 8-(I1
8E°0 0t T0e o€ 4 05¥/1 6v1 0y/28¢ S6°1 L-dI
Z¥0 0€ 07 0g o 0SE/1 €62 FP/STY LU'e 9-al
%0 0g ¥e 0t “ 00%/1 16¢ 8°¢/0°6S 182 ¢-dl
I¥F0 0g ¥e 0t w 0s¥%/1 388 g'g/1'es 99'¢ ¥dl
9%'0 0% ¥5 i} “ oge/nt 982 £'9/L68 Go'e e-dl
3v 0 0€ [ 0¢ “ 00€/1 1.2 8'G/¥9G 88°% ¢-dl
¥y o 0t 91 0g 0800 063e/1 gLl £e/T'1E 651 1-dl
(aesyar) ™o ‘M ) (w12 (1) (mo'g) (/) (035A1]) (e P raafy
fworap ¢ 139Rd reue)) jyida(g 40| Wonog HMBH.WMMo TUSTPEIN) u.wﬂvo agreyasig varIy “1LI]
udsa(g Yo uotB31LI] J0 3715 ugenoy oTneIpAH q T ud1sa(g 11I] JoameN

BICEN, v-€-€ 2

-41-



G9L'0 /Ul = F/u[ = I] 31 - IM =1U] 9

‘we[d Ja)SBIN ) UT A311qeqoad o G & s1apel [epuTey g

- -maysAs uoryeSiiat syeredas Jo 650 ut Aep/ww J, to Surpardep ST UOTIB[09I ¥

7 "UISAS ucl)e311I 9jeredas Jo aSED UT 13em SuIppnd 03 S19]el Jajem uonyeredaad pue] g
-"UB[J I91SBY 9] 09 S19J93 AIasinu Jo juswarmbay g

a4 < UOTJRISPISUOY 0JUT DIV JO UOIIBI0] BUTHE) PUEBT S[PPIJY 21 UL S8 pajdaras st potiad paddoay) 1 (7NON
¢ b
LS8'T £vy 00§ o8 65% 0 (w1 Lo V.
1271 68¢ £88 1.8 828 0 (o) AR
el i al

9¢ gg £% 1g 61 gL Ly ( ) 9014 % 0S)

SL 97 0¢ 82 ~ g% 42 £9 (mw) 1 nepuTey
gES°'r ¥LE 90% 46E Lve ¥1 (wrw) C [B10L
6¥L L1Z L1Z 012 ~ ,‘ GOT () UOIB[0IID] 3

~_ 7 4
€09 LST 681 (4:48 SL {wur) Juammaambay rayem do1) u
. 3
¢91 891 (uru) uotyeiedai pue W
61 a ¥i (o) KI9sanp] m
91 g1 | o1 . P61 08 g1 : (skep) powog W
N P AN N m (o3) Juaroygae) doa)
96'0: e T : M
mﬂﬁmazamw : mﬁa...umamnwu 1, um

: uoryediLag jo pu : moneredaad pus] ureyjed Burddor)

g01 971 ¥91 g1 9eT £6 29 (vomywu o1,57) odeay do1y soudtayey
18301 dag 3ny mp ungp L ady TN qIUOIN

BB 0w DldVD G-E-E ZE

_42-



F* 3-3-6 HIAKIRE 1SKEEE

Station Distance Inlgrizgt:]rclzal Structure Q (S:?:};l \Y Head loss ‘E:\f:{ Depth C;:;'
(m) {cu.m/s} (m/s) (m) (m} (m) (m)
Air Rud Branch 0.183 171,000 0.73 99.58 0.35 9993
No.0 (Note) Designed tocheck up by 0.07m 99.65 0.42 99,923
286.25 LIC-1(D) 0.183 1/5,000 0.37 0.06
No.2 + 86.25 286.25 99.59 0.45 99.14
5.027 LIC-1(2) (.144 1/5,000 - 0
(Note) Same Sectionas LIC - 1(1)
No.2 + 91.307  291.307 99.59 0.45 9914
2.943 1.5ftParshall Flume 0.144 - 6.10
No.2 + 294.25 294.25 99.49 0.42 99.07
653.75 LIC-1(2) 0.144 1/3,000 0.42 0.22
No.9 + 48 948.00 99.27 0.42 98 8%
1.00 Check Gate 1-2 0.119 - - 0
No.9 + 49 949.00 99.27 0.37 98.90
156.00 LIC-1(3 0.119 1/3,000 .40 0.05
Ne.11 + 5(P8)  1,105.00 99.22 0.37 98.85
15.00 Syphon (g400) 0.119 - 0.95 0.10
No.12 + 20 1,120.00 99.12 0.37 98.75
160.00 LIC-1(3) 0.119 1/3,000 0.40 0.05
No.12 + 80 1,280.00 99.07 0.37 98.70
Note)

1. Head loss of 1.5 ft Parshall Flume. (refer to “Water Measurement Manual”, USBR)

Q=1.056 ha 1.538
Where :
Q : discharge (cum/sec)=0.144 cu.m/sec

ha : depth at gaging point in the converging section (m)

ha= (Q/1.056) 1/1.538 = 0.274 m
hjges =0.3* ha
higes == required minimum head loss for free flow(m)
hiess = 0.3 * 0.274 * 0.082 = 0.10m

2. Head loss of syphon
1} Friction loss

hf

i

14.25 * 6.0022 + 0.032m - - - - - Hazen -Williams
i hydraulic gradient
L length of pipe (m)
Cc coeflicient of concrete pipe
Q discharge (cu.m/sec)

2) Head loss of entrance

hen= fen * hv = 0.5 * 0.046 = 0.023 m

fen :
fv

coefficient of entrance loss
velocity head (m)

L*i=L*1057* C-185 * D-487 * Q185
14.25 * 10.57 * 130¢-1.85 * 0.40-487 * 0119185

fv=v2/2g = (QAY2/2g =90.119/(n*0.52 * 0.25))2/19.6
3) Head loss of exit

hex= fex * hv = 1.0 * 0.046 = 0.046 m

hex: coefficient of exit loss

4) Total head loss

h = hf + hen + hex = 0.032 + 0.023 + 0.046 = 0.101
=0.10m
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3-3-3 CAPICO 7 kL — KRKBOBEKR

SECTION

w=1.46m

Fo

H=0.55m

4

B=0.36m

V=\/i/ﬂR2’3, Qz:v-A ......

{Manning Eguation)

Slope of Canal

Hydraulie Elements

: 1= 1/1000

Roughness coefficent

:n=0.014

v = meanvelocty (m/sec)
Q = discharge {m?fsec)
R = hydraulic mean depth {m)
R = AP
A = flowarea (m?)
P = wetted perimeter (m)
d Mi/n A2 P R v Q Fo Remarks
(m?d) | (m) | (m) | {mis) | (m/s) | (m)
0.20 | 2259410112 0926 | 0.121 | 0.553 | 0.062 | 0.35
0.25 z 0.153 | 1.067 | 0.143 | 0.617 | 0.094 | 0.30
0.30 * 0.198 | 1.209 | 0.164 { 0.676 | 0.134 | 0.25
0.35 ” 0.249 | 0350 | 0.184 [ 0.731 1 0.183 1 0.20 | Original design
0.36 z 0.259 1 1.378 | 0.188 | 0.742 | 0.192 | 0.20
0.37 7 0.270 | 1.407 § 0.192 | 0.752 | 0.203 { 0.19 in case
0.38 ” 0.281 }10.435 | 0.196 | 0.762 | 0.214 | 0.18 reducing Fb
0.40 % 0.304 | 0.491 | 0.204 | 0.782 |1 0.238 ¢ 0.15

Free board {Fd) is seccomended as follows ;

Fb = 0.05d + hv + (0.05~0.15)for lined or non-lined canal.
Fb=0.05%0.35+0.02 + (0.05~0.15)=0.02 + 0.02 + {0.05~0.15)

= 0.09~0.19 (m)
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l —~IRRI DITCH

I A R N B SRR B | I
T I AT AT A
1 — LATERAL
I

tRRI DATCH

#4‘/ < J FQJ e ‘/(.-_(:A{_.Q_i

K\DRAIN/\GE CANAL CHECK ZP’
DRAINAGE RELESE

SEPARATE [RRI. and DRAINAGE SYSTEM

/le DITCH

| | i | 1 | | | | I
=9 e @ '"*Jtiff:t'—‘””'*'.*”*'. **"""'fr'”ﬂ—"

- - L -l - -

NN Fp_ S L AP I '
DRAINAGE CANAL (CHEC {

K
DRAINAGE RELEASE
DUAL_PURPOSE_CANAL _IRRIl. SYSTEM

!
I l 1 1 | | I I
: L_'_Tﬂnﬂnﬁ' L
</
]
|
|
-t -t -1 -t - -t . <l {
W2 (O R I S R O 5
({CHECK /\
PLOT TO IRRI. SYSTEM DRAINAGE RELEASE
Note:
O OPEN
® CLOSE
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< Main Irrigation Canal
Lateral Irrigation Canal
Irrigation Ditch

Lateral Drain Canal
Drain Ditch

rarm Road

Syphon

Check Gate

Turn Out

Drainage Rolcase = |
and Drainage-cum Irrigation

Separate [rrigation System /

Plot-to-Piot
Irrigation

/
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060 s ~
.-‘ Road
Brick
P TS
N R T 7 B
Concrete Block
i . o) T
Concrete
/ 300kg/cu.m / 3
S Y I -
LA sl \ LN o
| ! 1~ 1
0.20 B 0.20 Lr_

LIC Q i B(m) H{m) d{m) Fb{m) v
LIC-1(1) 0.183 1/5000 1.10 0.60 0.45 0.16 0.37
LIC-1(2) 0.144 1/3000 0.80 0.55 0.42 0.13 0.42
LIC-1(3) 0.119 1/3000 0.70 0.50 0.37 0.13 0.37
LiC-2(1) 0.119 1/2000 0.70 0.50 0.36 0.14 0.45

Note; Q= msfsec, v = m/sec

Road

|H_0-40._ I =

MOA Standard
Precast Concrete Canal

LIC Q i v
LIC-2(2) 0.107 1/500 0.82
LIC-2(3) (.100 1/600 0.76

Note; Q= mslsec, v= m/sec

B 3-3-8 XERAKEBOREEE
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inlet Box
(precast concrete)

600

10,320
& |

<

-

——1L

Pipe Support

Polyethylene Vinyl Pipe
VP¢75mm

Polyethylena Vinyl Pipe _ {7

VP4 75mm

vP¢75mm

~._Sand

Inlet for Field Lot

{Type-B)

/

VP.412%

110.5m

Wooden Stop Log

8.F.

. Caulking Mortar

Inlet (Precast)
LT AL

VP$125

. i&?c;s:i-n;

Inlet for Field Lot
(Type-a)

Slide_Gate p75mm

N g —— — ——
j\ Joint_
A
N ]
| I | AY
\ Fleld surface
Sand_ alyethylene Vinyl Pipe

VU4 75mm

Slide Gate @75mm

TANE

Inlet Box
{Precast)

|
|
|
L

a——

B.F. [
{Precast)

" | Polyethylene Vinyl Pipe

Joint_

Polyethylens Vinyl Pipe
VP§TBAm

Inlet for Field Lot

(Type-C)

|
2.12/0.10

Lezz

=
£l
2 Tl
= [
S

1

Pol

Rl

.54 |

®3-3-9 FROSKOOKER
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3.4, HEKBEEZETE
3.4.1. HEKEHE

BEREATHECORMBECIAPSBEIACLOMACEDL, YRI5 -7 7 ¥
CRALY - AFBEEELTHESATWADT, HEASERIACOEFEEZEE L, K
MOSBEHRCEEVENERI S 2y T, £EWEZE L THRE 28 T,

(1) HERKYE

QP HREIADEEOARL Y - LOMMERKEZZEL THUHEKBEYRET 5. B
#HTHF LTI BERRTETF Y S R (Seed Plant Improvement, Mazandaran General
Department of Agriculture, MOA) D ERHC L B ERD &9 2 ABRBEABRIA TV D,

vk KB R RE

246384 |8AFGA2s 100 OO RBEMME CIEEEHN
20

Es8H |9A2L3ADAFTHNM BT 10em» 5
15em QK TIRHEE D

(2) A B

QHMEW2BMBFRE, 5OMMS AMABERO " DOMRM % HEKEEOEfIHTE LT
BEf L, EKOBREELZERL T, XOERUSORMNEERL

b H ELMCTEESER - ] #

2HN=E 118 mm/2- B (%34 F% F 58 118/2=59mm/ H ) T®RA
5H&E 167 mm/5-H (‘F39 [ 7754 £ 167/5=33mm/H )

BMACI2EELIRTARECL > THYOATOREM e MT 0L, LiLoFy
RFTEE. 59mm/E ¥ BB OFKEE ORI RAT 5,

() widk

FZMBBERNOPEAEIC DV TREAMEFEIZ R, THEYF - L — FREBIZEHE X6 2
2 s ol
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(4) EBfiHFXKE
GEREE Y ErOROBEHKETENT %,

EIF BB OFKEE = 5.4 1lit/see/ha
- N = 4.1 lit/sec/ha (0.41m*/sec/km?)

(5) EtHEIEFKE
a) EF - F
EF.l— KOsz, CAPICORRHATEIkm* ThHo, TOHER, €T -
L— FOEREKEE EREAKE & RIEEREAS S 3.4mYsec & % B (H3-4-15M)
Q = 0.41 m®/sec/km? X 8.3km® = 3.4m*/sec
b) FEILB4
EyHM T S UCETREORFKRILTOEY TH L,
Q = 5.41it/sec/ha X 42.78 ha = 231 lit/sec
¢} TDF & TF
Q = 5.41it/sec/ha X 22.87ha = 123 lit/ sec

(6) HTAKHFK

514X 10° 75 318 X 10° DBV BAMEE ZET 5 & WEIATLERE . 90
emF & DHKEERARBICHET Bo

(% 3-4-1£ 14 3-4-22 %)

3.4.2. HikFR#EEXE

Gt .41 TR E L, EABBOHKBRIE ZooBELrEo, ERMA., BIbK
SRS HM T, SEAPEHoAnKE, CAPICHX FROBM THAMT 57001,
e b= FIZEKT B, BAEREOADEAORMEIEERSOREKITELRY EL
EF - — FIZHEKRT &,

(2 3-4-3 &)

3.43. HEKREERDEE

FIBEOHKEGOETHO DI, PEKEHRE L TERIKEL/IFEKBOKE L,
BEKIFERHKF v 7 EEWOBREHEEEYEE TS, ZAREOHLEKHETITDLA
LESGERYAFATCHERBICHABRO K ZRABTH LD, Fov 7 HBEYIERL Y
%,
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(1) HEKEOBRE
HEKBRIZ L ABEM AL LT L0, HEABIBRAE B OMIZAET S,

@ HEKEE O L E

WEADLER L LU P HEO - ATHEOT, EERIEOHRE 2 T LK
T, WA 11 OBEKBE TEHET 5,

(3) HEAKBWERE Do 0EHR L

THREEKEE EANFEKBEDBKEREFTALDIIT =y YR ER v A,

(4) BRF OB/ FHFATE

KEOBEKENDEFRET 2L IRANFAMEZ0Imbsec. BDIFEWMEL 0.3 m/sec %
BHT 5,

(5) H/hDKEEHE

RIEl 3.4.1 T L D it FARSERZFZRL T, FIABEIRADADEN 0.3m,. &/NEES

3.44. MBI OEE
(1) HEKBEE

KB BEFLTEZT AT KEETZHET L, ZoBEWRNEL KK
Bie L& B/ hOF 600mm /84 Fanb e b, (XK 3-4-2 5H8)

(2) BEAFz v 2B

BBRGH ORGP AT L13, BA L LR L TEROBUAKELELT 55
GFARDD, TOMEBECIE, BEDOEHNF = v 2 X~ P ORBEK Lo THT AL %
Ly AKEEAT 2, 2 OBEWEKREAENM D LB BEE T THLBTT 5 b0
¥ B, Ll MEWOBRCLEF v 2y~ FWM, TabsAMMRBI TEL
DURE RO Rv, BEPO L. THREAE) THEL, Fxvridarsy ) - MERET
5. (X3-4-38H)

MEY P OB EE 345 BT, F oy P BEYORERE L RO HCHEMAT 5o
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% 3-4-1 CAPIC DIRBEKFRH
Hole Hole Wftg:lll)n:pth Hydraulic
No Depth Gmuiaﬂsmmface conduetivity
{cm) (cm) (K) cm/sec
1 - - - Like No 13
2 163.0 100.0 K=1.52x10%
3 196.0 138.0 K=1.84x10"
4 204.0 1480 |K=286x10"
5 - - - Like No 13
6 147.0 77.0 K=1.22x10"?
7 142.0 46.0 K=1.09%x10?
8 158.0 95.0 K=3.18%x10"
9 190.0 149.0 K=1.15x10%
10 240.0 169.0 K=1.29x10%
11 176.0 68.0 K=314x10*
12 250.0 166.0 K=887x10°
13 - - - There were hard material in the Hole
It was not possible to continue.
14
15 195.0 125.0 K=1.78x10"
16 184.0 116.0 K=1.62x10?
average| 196.0 116.0 1.56x10?
max 250.0 3.18x10°
min 142.0 3.14x10°

-5

5-




MO TI<TIZ=TITT/L0XILE=]
Buipys ysurede £j9585 (L

MO TIT < LY=8L0X¥9e=]}

MO ° <120=9/1

¥0'0=3/09'T-T1'8/(SL°0+SE) =%/T-CA/(AH-XA)=2
Suruanjasao jsurede £joreg (9

SL0  ¥5¢E T TI£E (0A) TB30L
cLo 890 'l 2(88°04+G9°T)
XSIXEOXZT d
06’1 £V’ £e'1 EZXAYTIXEGE0EM
001 €01 160 EEXB/MTXETXEYDZM
¥9°0 £9°0 101 EEXGEOXGTTIM
\mm XA A X B A GOSNBU@
JUIUWOR JO uoTIB[NI[RYD) (G
mm.cu_.. 571 _
1 °
5870 1 _ _
(o1nssaad yjJdey) L N
= A
el # 5970

SS3WIOTYY [T0S Jo w gp-

Speo [BWINXY (¥

BEEIZE OE 9 28

M0 17 < WR00¥02=9/,9E X001 =9/,44=2
(2) [1Ba 8Y3 JO SNINPOW UOT)IIG
sWI080 L1 =G 3/00L gy = 0/ = (AZ)SNINpow U01399s pasinbay
wobs/84¢g Z = (o) 33910U02 Jo §50.1)8 SUTPUAq B[BMO[[Y
W 3N Q0L Gy =WV 0=
B IX(BE0+H0E I XE/MX,L(BE0+E TIXEOXTT=
AX HXE/T X HX I X /1= ( Peo] £q juswop) W
em jo udsaq (g

se°0 om._J_

oe1

SSBUITYY TOS Jo W getg | ;
o] jusfealnbo peoy aal] I gp-q
91U Jo UorRg (3
Wgg' ) =W N/UY T/89"0 = (})SSIUNDIYY [108 jua[BAInDy
wbs/u0Igy 0 = (€°0+1)X (00°LX §L'3)/U0} QT = Peo| 3Al]
W) L ="T WGL g =g 30eds 9]d1Y3A
$SIUNOTYY [108 0] Jus[BAba peO
PEBO[ U0} 01-1,= PBO[ 9AT| parjddy
(Pssauydy ], (105 0} jusTeanba pre Jo uoTIBMI[B) (I

V£ ¥

-56-



#* 3-4-3 HEKF v 7 BEMOREE

1) Design Section

. \MJ m
b
|
whiil wz 1 o]
|
|
A
| - ]
| e .
w1 : IHE//M o
L_o_.s____l_ 03 L,u.s__
2) Calculation of External Force
Force Arm length Moment
No. Equation \' H X v Vx Hy
w1 0.3x0.56x2.3 0.35 - 0.25 - 0.09 -
w2 0.3x1.2x%2.3 0.83 - 0.65 - 0.54 -
w3 1.2x0.5X1.2x2.3 0.69 - 0.97 - 0.87 -
W4 0.3x0.5x1/2x2.3 0.17 - 1.13 - 0.19 -
WP1 0.3x1.2X1.0 - 0.36 - 0.60 - 022
WP2 1.2xX1.2X1/2x1.0 - 0.72 - 0.40 - 0.29
WP3 05x12x1.0 0.60 - 0.25 - 0.15 -
WP4 0.3X0.3X1.0 0.09 - 0.65 - 0.06 -
WP5  0.9x0.5X1/2X1.0 0.23 - 1.13 - 0.26 -
WPs 1.2X12x1/2x1.0 - -0.72 - 0.40 - -0.29
Ul 1.8%1.3%X1/2X1.0 -0.98 - 0.43 - -0.42 -
Uz 1.2x1.3x1/2X1.0 - -0.78 - 0.87 - -0.68
Total 1.98 -0.42 1.54 -0.46

3) Safety against overturning

ex= |EM/ZV-L/21=1(154-0.46)/1.98-13/21=0.11
L/6=13/6=0.22

Therefore;

4) Safety against sliding

IZH! =042, a2 V=0.7X1.98 =139

1/6 = 0.22 > e =0.11

OK.
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I—-———t> Main irrigation Canal
——t> Lateral Irrigation Canal
-t hrigation Ditch
———— Lateral Drain Canal
——__» Drain Ditch

. I

=1 Farm Road

3.4-2 CAPICOHTKIAZ -
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3.5, ZEEE
351. — &

Bahrn, LIGRE~NORELEEMHOBRALREY ORI AREZ AL TIibh 2 &
wWh, BEREBRICL - TERLRREELRT, BIBEHEIC BT A ERMEEIEERNE
LErBEORKESILoTERO LD, LA L, ERICIAZEENS(CTEDII, BiE
OFEPHRBZE, FLEASNIREBMOBRPRFERIETVTRET 2,

IOETIR, BHRERCEBEOEELERK., AU, EABRTOMWHERKII 2V TG,

352 ¥

CAPICOEIRGOREIZ, 3547, BlL, iR E,. BEARNLBEBAYEHE
T Ao

(1) HAEH

—fIC, BHEROBREE N XM EA SN BERMEER L THRES
L, ERLEC EOERHIAEETLZ LR LIETREVSTREZERIEE SV ETH S,
CAPICOEBHOREERIZ, Zo0BAEE+ZE L THRET S, MIESEEMII -4
HFF 25— (30PSH)PERLETTRECYIEZER . WEHCa N1 v o
MAFTHECHITEZIBETCHL, TOAR, EROBEHEEE I 45m & L, 8%H &
0.25m. HEHIEE 5.0m CEHET 5, (K 3-5-1 BE)

Fig 15 3% & B [V T

g B [ b H e

B 2 0.3 m | A #r 0.3m
BHIE(r 5 7 ¥ — 30PSH) 1.7 |[HIE(2 /54 v 20PSHR) 2.3
T BV HE 0.3 | THEVEERE 0.3
Hig(r 7 7 7 — 30PSH) 1.7 | HE(+ 5 2 ¥ — 20PSHR) 1.1
AR o A 0.3 |HEmes 0.3
EH(EEEE 4.3 ARCHEL Y] 43
(4.5) (4.5)
2B 05 |28&AF 0.5
SET(E E b 5.0 B at (F SR bE) 5.0

(2) RiE(A)

BEAGEEAERABHCBEAEY L ER T 28B4+ B>, AEEBRAE O
REDEPHY L ERL TRET D, BEOBEENNIZ A02BPSEN LS 2 & — it
NECTELZBEE T, H30mOEEEENLETH S, WHHIZHE30PSHEO 2 o34 >



PUBSTRER 29 m (¥ 3.0m) DEEBEFLETH S, BAIRE 25em £t an k., BHENH
P82 36mE % B, (E3-5-1EH)

B 5 ¥ # IV
)| H i | g =
A1 25z 481 0.3 m | LA A48 0.3m
BEIE(r 5 7 & — 25PS#K) 11 | EbE(z v /54 » 30PSHR) 2.3
TRV R AR 0.3 |ThEVREHE 0.3
HEWE(F T & ¥ — 26PS#) 1.1 ZHEERE) 2.9
A4 % #8 0.3 (3.0)
ECEEIRR) 3.1 | BB (W 0.25X2) 0.5
(3.0) A B (E B ERIE) 3.5
A (M4 0.25X2) 0.5
£ B (338 3R 08) 3.5

(2) A& (B)

BE(B) . iﬁ%bilé?ﬁﬂﬂ%’}‘&<T6$%EH—<’§“%HE"J?§+@T5° T OBEBEOBEER
Mo BB (A EEBRTHEDY, —ERFTTT —OHRMEITIREE TS, HERAELE
EEEE, FRFL20mE 25mTH A, (& 3-5-1 ZE8)

H B I}

AME 0.3m
HIE(+ 7 7 ¥ — 25PSH) 1.1
+Th Rl 0.3
EHCEEIEE) 1.7
(2.0)
MR (M 0.25X2) 0.5
A& (B ERR) 2.5

353 MHEOEE
(1) EHE

HEEBE S, PHRAOBERROEAD ER L TRET 5. RERR, =N I
o, MBBRALLICEBIEATELINE, EHEFNmERETH S, N, o B

Wi gRRET st iEe s v, LEEEEL T, CAPIC OEIFBBHOBEREE K
DEHETRET 5o

B O® EEE
a8 BT 50 em
o BE 40 ¢cm
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(2) #

BHErHS LA, BERBASE T, AR IHEAGRL CHET S, 4§
HEEGNTOEEY THE,

H OB B
HHE 15em
BiE(A) 15em
BiE(B) 10cm

(3) HhEmE

HMEREE L ORISR AL PV T . 0—-ATHAOT, HBRETY IES
LFALOHENSET 11815, (X 3-5-1 &)

(4) THETAE

HIEAD, BN LILIRFIKIECHE»OHFRT 240, HEQRKII6% CEHR T
o MEIKIZEBFTRNLGEEIZH? - THAKT S, (¥ 3-5-1 ZH)

354, EBEECER
(1) EHOEE

BAEEE CAPICH X OB RBVICE#E L., BE(A)EE2ToBRIZHAY TA
5LHCEEBL, BA(B)REIBLOMHEIICIHE T A2, BE(A)EN., T b—F=*
EF b= MW EE L, BERSETTREMIFTERERE LTEHET A,

(2) FrEERIER

CAPIC DXL R O#ET B LR . /1,000 K £ T 4,631m TH 5, KFiBEEF-
g4 THEREETT
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EE R HE 547 HEHEE & 47
B OE B 1,140 m - BHEESS 138.0m A
BEE1S 194.0m A BEE6S 684.0m A
BEELS 276.5 m A BEETS 869.0 m A
BE%3E 290.0 m A BESESS 290.5m A
BESE 45 207.0m B BEEIS 452 0m A
AR B 1,140.0m ( 29.2 m/ha)
wEy 4 7-A 3,1940m ( 81.8m/ha)
BES 4 7-B 2970m ( 7.6 m/ha)
it 4361.0m (118.7.m/ha)

3.5.5 Mt T OEE

1 AYT

ERROAZESITIL, EWAMA A~ XIGERTELTTORS T o-BULREET
2, BUTOESIEBOIEEI L > TRET S, REEEIROLBENTH L,

B AAEEHROEE (B)
=1

(A) 3m 4m 5m
3m L=20m 1.5 1.0
4m 1.5 1.0 1.0
5m 1.0 0.5 0

EmUFOBEOEROALETCRAHY LEHET 2 v, FAOXELAOHYLORIR
FROEN1EEOR S TEHET 5, GRHIFEETE No. 21 28)

(2) HEART

B L EBEE L OEA 50em B EOBEIE, BERROR L~ XREAET ) LD
o, BABRTAHET 5, BARIOEE, a4 025275 -0EELXERL T30
mith, HMEDEIIRASRIBE TS, 50emUTOEFEDHSO/NEKEDHENNIC
i, AELCHBORELEFEHTAIE TS 5,
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GRAVEL
PAVEMENT

0.50
5
;

. COMPACTED IFILL—\

oio_ 'STRIPPING t=20cm
RIGHT OF lwaY+0.2m
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4.1, BEBOEM

Fa4m TEHE

41.1. ST
I g FEIF B YR & E
(ha) (ha) (ha)
2 E TR 39.03 3.75 42.78
= M 35.09 3.37 38.46
0 b 3.94 0.38 4.32
GE i X4-1-128)
412 BWw+tBES1TEH
g =] <N T = &+ PRk + = U EeR 3
FLRE m® - - 5,149 227
A% m?® 33,840 61.6 - -
Py 43 ha 35.09 - - -
FZTEL m® - - 5.149 229
®TEMW ha - - 3.43 -
Ey * FEiHvHBoER+TEEEREMTEIS IR TVE,

L L]

413 RBERET

B o - ®(V=5531m3, D=73.0m*%* &,
FHIIR 44155 3 EH4-4-18 2581

SHEHEREZ5,92ImTH b, RA-1-LZFMIERT,

414 FEETLT

MEEAA L THEARLISTm? T,

T RL-1-42 T,
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A BN O TR AKBOIC)., MAREABIDOKEL R 5,948m T, AAKEEEE I hay
7- 0 140.Tm T H 2, BA21R U421 CHFEMETT, AKBOERIZR 422128 T )
2o '

422 HK®T

AABME T ERRFEET, 2KT. 4 7+ YT, KART, /= vil.7
Jawn, Fxuz., KBIKICEERAKEEARAKIDS) 2HET 5, (F423RV
-4 1)

43, HEKEETL
431 HEXB®BT

EEEA . S IREEK R B UMK A & BB S E SR O RIER 1X3,4TmTH B0 K
431128 & DHEABIEE 2 TRT, BiABROKBEEIS8IMTH L, F4-3-2H KB LT O
BEHHETH D, (£431L4-32RUKLE31EME)

432 FHI#HTI

HEAMBBE T, Fxv s CHRINAHE LEIRLIINOLI6IHEEIRT,

44 MBET
441 HERT

EMAMLE $4,631m T, HHFEHEI31320me & 5, K441 RUR441 LT ORME
RL, REBREEIREG4-ZIORT,

442 Mi®T

BEMETLLT, BYTLEBEARTIZHET 5, K443 H44TEEDHEE
Tt, (F44-305 TEH44-288H)
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4.5.

XRAE

EFHBIEL LT, ROBRXFERUHKES IO YT 2 HE6.42ha 2 3HE T 2,

B | TE| @ AR ERLE (AR |TR| @ % BE B 2L 5
5 | &5 (md (m) 5| &5 (m% (m)
1 1 2,040 78 3 1 4,825 100
2 2,630 97 2 6,000 100
3 3,200 116 3 6,000 100
4 3,672 128 4 6,000 100
5 4,381 - 5 6,000 -
ot 15,923 519 E 28,825 400
2 1 3,900 130 Bt 64,248 1,439
2 3,900 130
3 3,900 130
4 3,900 130
5 3,900 -
it 19,500 520
BHoiEih, BECEAKBEOETGAT4I» 544 TR EY THE, EBES

LR BN OBEIRLS1PH5458CRLTHE, (HRHERMNEIIEER)
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£ 4-1-1 HXERE BEHRIER
gigég Fig{d Acreage olfeg?(t)? g;géﬂ Fﬁ;!nd Acreage o%eg%tglg
No. No. (sa.m) {dike (m) ] No. No. (sa.m)} |dike(m)
1 1 2, 040 78 5 1 2, 589 100
)/ 2, 630 97 2 6, 000 100
3 3, 200 116 3 6, 000 100
4 3,672 128 4 6, 000 100
5 4, 381 - 5 6, 000 -
ST 15, 923 519 ST 26, 589 400
2 1 3, 900 130 6 1 4, 100 100
2 3,900 130 2 6, 000 100
3 3. 900 130 3 6, 000 100
4 3, 900 130 4 6, 000 100
5 3,900 - 5 6, 000 -
ST 19, 500 520 ST 28, 100 400
3 | 4, 825 100 7 1 2, 180 48
2 6, 000 100 2 3,585 72
3 6, 000 160 3 4, 981 92
4 6, 000 100 4 5, 511 92
5 6, 000 - 5 5, 475 -
ST 28, 825 400 ST 21,732 304
4 1 6, 446 100
2 6, 000 100
3 6, 000 100
4 6, 000 100
5 8, 000 -
ST 30, 446 400

Note; ST- Sub-Total
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Field | Field Length | Field | Field Length
Rl | Mo | et (e [Tt | Mo | e | et
8 1 2,820 100 11 1 9, 000 150
2 3, 000 100 2 9, 000 150
3 3, 000 100 3 5, 000 150
4 3,000 100 4 9, 000 150
5 3,000 100 5 8,739 118
6 3,000 100 6 4, 248 -
7 3, 000 - ST 48, 987 719
ST 20, 820 600
12 1 8, 654 149
9 l 1,912 47 2 8, 886 148
2 1, 665 65 3 8, 753 147
3 2,198 82 4 8,793 147
4 2,693 98 5 8, 745 148
5 3, 158 - 6 8, 955 149
ST 11,626 321 i 7,511 -
ST 60, 297 888
10 1 g, 000 150
2 9, 000 150
3 9, 000 150
4 11,078 -
ST 38,078 450 Total 350, 923 5,921
Facility
Area 33, 700 -
Grand
Total 384, 623 5,921

Note; ST- Sub-Total
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% 4-1-2 %+ R

Earth Work Volume and Hauling Distance

-y
_—
=

ST

ST

ST

ST

ST

=1
13 A A
=2

N o QD D N W LI B €N b L2 DD

N A Lo Do

Area EL w/in Field Lot  w/in Field Block_ Out of Field Block
(sq.m) (m) V (cu.m) D (m) V (cuum) D@ V(um) D (m
2,040  98.99 55 23.9 - - - -
2,630  98.87 106 39. 4 - - _ 3
3,200  98.71 168 47.3 - - - -
3,672  98.60 245 81.0 - _ - .
4,381  98.51 338 76. 6 - - - N

15, 923 912 64.9 - . - .
3,900 98.94 ) 1.4+ 637 - - -
3,900  98.94 9] 30.3 - 193 46. 4 - -
3,900  98.85 82 30.2 - 444 67. 6 - -
3,900  98.27 107 27.8 - - . -
3,900  98.20 130 29.9 - . - i}

19, 500 412 29.7 637 61.2 - -

4,825  98.84 244 66. 2 - - - -
6,000  98.81 392 46.0 - - . -
6,000  98. 47 308 56. 0 - - - -
6,000  98.38 369 50, 2 - - - -
6,000  98.14 192 27.2 - - - -

28, 825 1, 505 50. 0 - - . -
8,446  98.93 244 42.5 - - - .
6,000  98.77 381 41.5 - - - -
6,000  98.45 175 34.9 - . ; B}
§,000  98.36 273 54. 6 - - - B,
6,000  98.19 451 48.9 - - - -

30, 446 1,534 45. 1 - - - -
2,589 98.77 56 38.9 - - - -
6,000  98.74 190 27.5 - - - -
6,000  98.59 170 35. 0 - - - -
6,000  98. 49 229 37.8 - - - -
6,000  98.28 231 24.1 - - - -

26, 589 876 31.5 - - - .
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ST

ST

ST

10

ST

2]
]
=

D W O N c.rl.:-_wl:\::-—-i

L e 0 DD

W o W DD

S D DD e

Area

(sq. m)

4, 100
6, 000
6, 000
6, 000
6, 000
28, 100

2, 180
3, 985
4, 981
9,511
5, 475
21,732

2, 820
3, 000
3, 000
3, 000
3,000

3, 000
3,000
20, 820

1,912
1, 665
2, 198
2,693
3, 158
11, 626

9, 000
9,000
9, 000
11,078
38, 078

EL

(m)

98.
98.
98.
8.
98.

98.
98.
98.
7.
97.

98.
98.
98.
98.
98.

98.
97.

98.
98.
98.
98.
97.

97.
97.
97.
97.

92
84
64
36
14

82
31
95
93
74

96
94
93
86
o6

11
98

94
88
37
05
83

94
11
54
o4

Earth Work Volume and Hauling Distance

v/in Field Lot

w/in Field Block

Qut of Field Block

V (cu.m) D (m)
199 26.4
373 36.9
371 37.3
473 3.8
773 53. 2

2, 189 45. 4
282 18.9
726 - 40. 6

1,221 44.3

1, 083 54.6
636 44. 7

3, 948 44. 7

26 26. 4
221 34.3

3 25.4

52 34.9

98 29.0
400 32.5
44 27. 4

70 18.7

5 34.8
102 24.7
291 26.3
022 £7.8
381 43.6
570 79.3
1, 180 68. 6
2, 653 67.2
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V (cu.m) D (m)

+1, 273
+1, 197

-1, 118
- 139
- 899
- 298
2, 454

+ 477

T - 353

- 124

477

f

90.5
120. 1
93.8
124.1

97.5

54.7
94.2

65. ¢

V (cum) D (m)



Earth Work Volume and Hauling Distance
Area EL w/in Field Lot w/in Field Block Out of Field Block

FBN FLN  (sq.m) (m) Viwn D@ Vum Dm Vuwm DM@
11 l 9, 000 98. 07 618 39.0 - - - -
2 9, 000 97. 80 396 43. 4 - - - -
39,000  97.47 155 3.9+ 708 - : -

4 g, 000 97. 22 385 31.9 - 262 86.4 - -

5 8,739 97. 22 734 58.6 - 446 122.1 - -

- 960 53. 9 - ' -

6 4, 248 97.17 136 49.0 + 960 - - -

ST 48, 987 2,424 44. 6 1, 668 77.2 - -
12 1 8, 654 97. 83 772 9.1 - - = -
2 8, 886 97. 69 651 95.7 - - - -

3 8, 7153 97,53 503 43.2 - - - -

4 8,793 87. 19 1,032 51.6 ~ - - -

5 8, 745 96. 78 515 23.4 - 497 85.9 - -

6 8, 955 96. 73 371 81.3 + 945 - - -

7 7,511 96. 73 1,081 86.5 - 537 60.0 - -

ST 60, 297 4, 925 693.7 845 79.3 - -
Total 50, 923 22,069 53.0 6, 240 82.2 - -

Facility

Area 33, 700 5,531 73.0 - - - -
.Total 384, 623 27,600 57.0 6,240 82.2 - -

Note: FBN-Field Block No. : FL- Field Lot No. : EL- Field Surface Elevation
V-Farth Work Volume : D-Hauling Distance : w/in-within
"+" - Syrplus of earth on a field lot, "-" deficit of earth on a field
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% 4-1-3 FLIBOTIER

Hauling

FBN FLN Area Thickness  VYolume Distance
(sq.m) (cm) (cu.m) (m)
1 I 2,040 15 306 17.0
2 2,630 15 395 21.9
3, 200 15 480 26.7
8 { 2,820 15 423 23.5
2 3,000 15 450 25.0
3 3,000 15 450 25.0
4 3,000 15 450 25.0
5 3,000 15 450 25.0
9 1 1,912 15 287 15. 9
2 1, 665 15 250 13.9
3 2,198 15 330 18. 3
4 2,693 15 404 22. 4
5 3, 158 15 474 26. 3
7

Total 34,316 5,149 22,
Earth moving method : Temporary stockpiled method
Note: Hauling Distance = length of longer side/4

FBN: Filed Block No.
FLn: Field Lot No.
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7 4-1-4 EET L EiAR
EL EL h LSl A
FBN  FLN m) 3 ) Cjzg%% (m) %gﬁ.mgea

1 98.99 98. 97 0.02 -
2 98. 97 98.71 0.26 97 36
3 88. 71 98. 60 0.11

4 0.09

a

116 18
88. 60 98. 51 . - -
Sub-Total 54
2 | 98. 94 98. 94 0.0 - -
2 98. 94 98. 65 0.29 130 53
3 98. 65 98. 27 0.38 130 70
4 98. 27 98. 20 0. 07 - -
Sub-Total 123
3 | 98. 84 98. 81 0.03 - -
2 98. 81 98. 47 0.34 100 48
3 98. 47 98. 38 0.09 - -
4 98. 38 98. 14 . 24 100 3
Sub-Toia! 82

4 | 98.93 98. 717 0.16 100 23
2 88. 717 98. 45 0.32 100 45
3 98. 45 98. 36 0.09 - -
4 98. 36 98. 19 0.17 100 24
Sub-Total 92
5 1 98. 77 98. 74 0.03 - -
2 98. 14 98. 59 0. 15 100 21
3 98. 59 98. 49 0.10 100 14
4 98. 49 08.28 0.21 100 30
Sub-Total 65
i 1 98. 92 98. 84 0. 08 - -
2 98. 84 98. 64 0.20 100 28
3 98. 64 98. 36 .28 100 40
4 98. 36 98. 14 0.22 100 31
Sub-Total 99
7 1 98. 82 98. 31 0.51 48 35
2 98. 31 97.95 0. 36 72 37
3 87.95 97.93 0.02 - -
4 97. 93 97. 74 0.19 92 25
Sub-Total ) _ 97
8 | 98. 96 98. 94 0.0 - -
2 98. 94 98.93 0.01 - -
3 98.93 98. 86 0.07 - -
4 08. 86 98. 56 0. 30 100 42
5 98. 56 98. 11 0. 45 100 64
6 98.11 97. 98 0.13 100 18
Sub-Total _124
9 1 08. 94 98. 88 0. 06 - -
2 98. 88 08. 37 0.51 85 47
3 98, 37 98. 05 0.32 82 24
4 88.05 97. 83 0.22 98 30
Sub-Total 101
10 | 97. 94 97. 71 0.17 150 36
2 87. 71 47. 54 0.23 150 49
3 97.54 97.54 0.0 - -
Sub-Total 85



EL EL h (%% L Slope Area

FBN_ FLN_ m) m) @©- ()  (sq.m
| 1 98. 07 97. 80 0. 27 150 Y
2 97. B0 97. 47 0. 33 150 70
3 97. 47 97. 22 0.25 150 53
4 97. 22 97. 22 0.0 - -
5 97.22 97. 17 0.05 - -
Sub-Total 180
12 | 97.83 97.69 0.14 149 30
pA 97.69 97.53 0.16 148 33
3 97.53 97. 19 0. 34 147 71
4 97. 19 96, 78 0. 41 147 85

5 96.178 96.78 0.0 - -

8 96.78 96.61 0. 17 149 36
Sub-Total 205

Total 1, 357

Note; Slope (sq.m) = ~ 2 xhx L
¥here h is less than 10 cm, this work is not performed.
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& 4-2-1 FIKBIRE

\ ] Eross . Neth ‘ B
ame 0 ength engt --- Size -—-
Canal Type (m) (m) _ B b
LIC-1 1 288.5 270.6 1.10m  0.60m
" 2 660.5 629. 8 0.80 0.55
” 3 171.0 156.0 0.80 0.50 s
Sub-total 1,120.0 1,056.4
C-2 1 2.4 1.10m 0. 60m
1 199. 4 187.0 0.70 0.50
" 2 369.86 357.9 MOA A-3 Type
" 3 324.0 278.0 MOA A-3 Type
Sub-total 893.0 825.3
Total 2,013.0 1,881.7
ID-1 173.0 173.0 0. 30 0.30
ID-2 271.0 271.0 0.30 0.30
10-3 286. 0 286.0 0.30 0. 30
1D-4 282.0 282.0 0. 30 0. 30 = o>
1D-5 DY RE0 D% om -
1D-17 149.0 149.0 0. 30 0. 30 B,
ID-8 1 101.0 101.0 0. 40 0.35
" 2 136.0 136.0 0.30 0.30
" 3 103.0 103. 0 0.30 0.30
10-9 208.0 208.0 0.30 0. 30
10-10 286.0 286.0 0.30 0.35
ID-11 459.0 459.0 0. 30 0.35
ID-12 447.0 447.0 0. 30 0.35
Total 3,485.0 3,485.0
® 4-2-2 BAKBIOXRERN
a) Lateral Irrigation Canal
Net Concrete Concrete Concrete
Name of Length (150kg/cu.m) (300kg/cu.m) Form Block lining
Canal (m) a ) 7] v 7] ) 7] )
LiC-1 270.6  0.100 27.1 0.298 80.6 0.30 81.2 0.80 216.5

” 629.8 0.065 40.9 0.253 159.3 0.30 188.9 0.80 503.8

" 156.0 0.065 10.1 0.253 39.9%9 0.30 46.8 (.80 124.8
Sub-total 1, 058, 4 78. 1 279, 4 316.9 845.1
LIC-2 2.4 0.100 0.2 0.298 0.7 0.30 0.7 0.80 216.%

187.0 0.080 11.2 0.238 44.5 0.30 b56.1 0,80 503.8

" 357.9  0.036 12.9 -, - A - - -

" 278.0  0.036 10.0 - - - - - -
Sub-total 825.3 34.3 45. 2 56. 8 720.3
Total 1, 881.7 1i2.4 324. 8 373.17 1. 565

Brick Precast
Net lining Canal MOA Compacted
Name of Length (150kg/cu. m) A-3 Type Stripping Fill
Canal (m) @ y a V (cu. m) (cu. m)
LIC-1 270.6 0.40 108.2 - - 160 332

" 629.8 0.30 188.9 - - 344 1,192

" 156.0 G.20 3.2 - - 84 890
Sub-total 1,056, 4 328.3 - - 588 2,414
LIC-2 2.4 0.40 1.0 - - - -

187.0 0.20 37.4 - - 98 268

" 357.9 - - 2 716 147 672

" 278.0 - - 2 556 130 384
Sub-total 825.3 38.4 1,272 375 1,324
Total 1,881.17 366. 7 i, 272 963 3,738

-80-



Net Slope
Name of Length Tamping Excavation Backfill Sand Mortar
Canal (m) {sq.m) (cu. m) (cu. m) (cuum) @ y
LIC-1 270.6 117 286 103 - 0.026 7.04

" 629.8 488 662 218 - 0.024 15.12

" 156.0 355 172 97 - 0.022 3.43
Sub-total 1, 056.4 960 1,120 418 - - 25,59
LIC-2 2.4 - - - - 0.026 0.06

187.0 104 200 30 - 0.022 4.11

" 357.9 389 199 - 88 - -

" 278.0 188 175 - 78 - -
Sub-total 825.3 68 574 30 _166 4. 17
Total 1,881.7 1,64 1, 694 448 _166 29. 76
b) Irrigation Ditch

Net Compacted Excavation Excavation

Canal Length Fill (manual) (manual)

Name Emi (7 v @ ) 0 y

ID-1 173.0 0. 48 83 0.18 3l 1.45 251

[D-2 271.0 0. 36 98 .18 49 1.25 339

[D-3 286.90 (.36 103 0.18 51 1.25 358

ID-4 282.0 0.36 102 0.18 51 1.25 353

1D-5 291.0 0.36 105 0.18 52 1.25 364

ID-6 2938.0 0.36 105 0.18 53 1.25 366

[b-7 148. 0 0. 36 54 0.18 27 1.25 186

ID-8 101.0 0. 64 65 0. 26 26 1.5 152

" 136.0 0.36 49 0.18 24 1.25 170
" 103.0 (. 46 47 0.18 19 1.45 149

1D-9 208.0 0. 36 75 0.18 37 1.26 260

ID-10 286.0 0.43 123 0.23 66 1.60 429

iD-11 459.0 0.43 197 0.23 106 1.50 689

1D-12 447.0 0.39 174 0.18 80 1.40 626

3,485.0 1,380 _672 4,692

® 4-2-3 FKREHEITIEE
Name of structure Location Name of structure Location

a) LIC-1 b) LIC-2
1. Spillway 1-1 No. 0 1. Check gate 2-1 No.§
2. Road crossing (TR) No. 0+45.5 with branch-off
3. Road crossing (FR-1) "No. 2479. 75 2. Parshall flume No. 0+3. 66
4. Turn-out with branch 3. Drainage release

of f (1D-1) No. 2+85. 45 4. Turn-out (ID-T7) No. 1+83. 55
5. Parshall flume(w=1.5ft) No.2+91.31 5. Road crossing(FR-6) No.1+94.55
6. Road crossing (FR-2) No. 4459.50. 6. Drainage release DD-6 w/
7. Turn-out (ID-2) Ko. 4465, B0 check gate 2-3 No. 4+ 8.50
8. Drainage release(DD-3) No.5+69.50 7. Turn-out 1D-10 No. 5+62. 00
9. Turn-out (ID-3) No. 6+85. 00 8. Road crossing(FR-8) No.b+63. 00
10. Road crossing (FR-3) No. 6+86. 00 9. Turn-out ID-11 w/ check
11. Turn-out (ID-4) No. 6+91. 00 gate 2-4 No. 5+68. 00
12. Drainage release No. 7+99. 50 10. Drainage release DD-6 w/
13. Turn-out (ID-5) No. 9+ 5.50 check gate 2-3 No. 4+ 8.50
14. Road crossing (FR-4) No. 9+ 6.50
15. Turn-cut (ID-6) No.9+11.50 ¢) lrrigation Ditch (ID)
16. Drainage release No. 9+38. 30 1. Drainage release DD-6 on 1D-8
17. Spillway 1-2 No. 9+43. 00
18. Check gate 1-2 No. 9+48. 00
19. Siphon No. 11+5. 00
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= 4-2-4 FKBMIE I HBRIAE

a) Road crossing (n= 7)
iten unit FR-1 FR-2 FR-3 FR-4
Excavation cu. m - 26 23 23
Backfill cu.m - 18 16 1§
Concrete (300kg/cu.m) cu.m 3.48 2.97 2. 48 2.48
i
n

Concrete (150kg/cu.m)  cu. 0. 43 0.36 0.30 0.30
Form 5q. 23,10 25.38 21.48 21.48
Reinforced bar (D10) i 433.4 287.5 239.6 239.6

Reinforced bar (D14) ] H9. 8 68.6 57.2 57.2
unit FR-6 FR-8 TR Total
Excavation cu.m - 17 - 89
Backfill cu. m - 13 - 63
Concrete (300kg/cu.m) cu.m 2.19 1.83- 4.88 20. 31
Concrete (150kg/cu.m) cu.m 0.27 0.25 0. 49 2. 40
Form sq.m 18.67 15.44 29.16 154.71
Reinforced bar (D10) i 265.7 186.3 357.6 2,009.7
Reinforced bar (D14) n 22.1 44.7 94, 2 403. 8
b) Turnout {n=10)
1ten unit Type-A Type-B Type-C
@ ¥ @ v @ y
n Place 5 - 1 - l -
Excavation cu.m included in road crossing construction work
Backfitl cu.m included in road crossing construction work
Dry masonry (t=I5cm) sq.nm - - - - - -
Concrete (300kg/cu.m) cu.m 0.44 2,20 0.30 0.30 0.37 0.37
Concrete (150kg/cu.m) cu.m 0.07 0.36 0.06 0.06 0.07 0.07
sqg.m 3.56 17.80 2.13 2.13 2.46 2.46

Form

Reinforced bar( §4) n
Reinforced bar (DI10) m 33.4 187.0 24.8 24.8 29.7 29.7
Reinforced bar (P14) m 14.9 745 10.5 10.5 12.5 12.5
Steel plate(t=9am) kg - - - - - -

[ten upit _ID-1%1 1D-7 ID-8, 9*2Total
H Place 1 { l 10
Excavation cu.m included in road crossing construction work
Backfill cu,m included in road crossing construction work
Dry masonry (t=15cm) sq.m 3.0 2.9 6.7 12. 8
Concrete (300kg/cu.m) cu.m 2,62 0. 47 1.62 7.58
Concrete (150kg/cu.m) cu.m 0,33 0.07 0.29 1.18
Form sq.m 11.85 3.38 8.85 46. 47
Reinforced bar{ §4) n - 5.0 - 5.0
Reinforced bar (D10) n 209.7 41.8 156. 1 628.9
Reinforced bar (D14) n - - - 97.5
Steel plate (t=9mm) kg 153 57 199 409
Iron gate 1100x800mm pC 1 - - i
Iron gate 400x600mm pc 1 - - 1
Iron gate 400x550mm pe - l 2 3
Iron gate 700x500mm pc - - 1 |

Note: %! with a branch off structure
¥2 with a check gate 2-2 structure

¢) Siphon (n=1)

Item unit Yolume
Excavation cu.m 14}
Backfill cu. m 48
Compacted fill cy. I 208
Concrete(300kg/cu. m) cu. m 13.9
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Concrete(150kg/cu. m) cu. m 0.7
Form sq.m 161. 0
Reinforced bar (D10) il 490. 9
Reinforced bar (D14) m 760. 6
Reinforced bar (D16) i 73.3
Wet masonry (t=30cm) sq. M 4.0
Brick wall Sq.0 0.4
Darwell bar (D18) n 12
Mortar cu. n 0.034 (=0.002+0.012+0. 02)
RC pipe § 400mm@3.5 pe 5
d) Spillway (n=2)
Item unit 1-1 1-2 Total
n Place 1 1 2
Excavation cu.m included in road crossing construction work
Backfill ct.m included in road crossing construction work
Fet masonry (t=15cm) sq.m 14 17 31
Dry masonry (t=30cm} sq.m - 11 1
Concrete (300kg/cu.m) cu.m 3.64 - 3.64
Concrete (150kg/cu.m) cu.m  0.43 - 0.43
Form qg.m 14.27 - 14.27
Reinforced bar (D10) n 1283 - 128.3
e) Parshall flume (n=2)
item unit LIC-1 LIC-2 Total
n Place 1 { 2
Excavation cu.m included in road crossing construction work
Backfill cu.m included in road crossing construction work
Concrete (300kg/cu.m) cu.m 0.83 0.83 1. 66
Concrete (150kg/cu.m) cu.m 0.21 0.21 0.42
Forn Sq. m 8.01 8. 01 16, 02
RC pipe § 400mm@2.5m pc | 1 2
f) Drainage release(n=6)
Iten unit Type-1 Type-2 Type-3
@ ) 2 ¥ @
n Place 3 - | - 2 -
Excavation cu.m included in road crossing construction work
Backfill cu.m included in road crossing construction work
Wet masonry (t=15cm) sq.m 10 30 10 10 10 30
Concrete (300kg/cu.m) cum 0.33 0.99 0.31 0.31 0.30 0.60
Concrete (150kg/cu.m) cu.m 0.07 0.21 007 ©0.07 0.06 0.12
Form se.m 2.11 6.33 1.96 196 2.21 4.42
Reinforced bar( §4) fn 50 15.0 5.0 5.0 50 10.0
Reinforced bar (D10) m 33.6 100.8 32.0 32.0 3.8 7.6
Steel plate (t=9mm) sa.m 64 192 57 57 64 192
Iroa gate 400x550mm pc 1 3 1 l - -
Stop log cu.m - - - - 0.016 0.032
g) Check Gate (n=2)
Ifem anit 1-2 2-1 Total
n Place 1 1 2
Excavation cu.m included in road crossing construction work
Backfill cu.m included in road crossing construction work

Concrete (300kg/cu.m) cu.m
Concrete (150kg/cu.m) cu.m

Form 5. M
Reinforced bar (D10} il
Steel plate (t=3mm) kg
fron gate 800x550mm pC
Iron gate §100x600mm pe

(.61 - 0.61
0.08 - 0.08
3. 90 - 3.90
51.6 - 51.6
39 - 39
1 - 1
- ! 1
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6

70

1. 90
0.40
12. 71
30.0
111.6
441
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i) Drainage release on 1D-8 (n=1)

Item unit Quantity
n Place i
Excavation cu. m -*]
Backfill cu.m -%]
Ket masonry 5q.m 10
Concrete (300kg/cu.m) cu.m 0. 302
Concrete (150kg/cu.m) cu.m 0. 055
Form sq.m 2.21
Reinforced bar (§4mm) m 5.0
Reinforced bar (D10) m 3.8
Stop log (wood) cu. m 0.016

Note: %] Earth work volume is incu]uded
in the canal construction vork.
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% 431 HKBRER

length and Size

Name of Bottom Average
Canal Length Fidth Depth Remarks
(m) (m) (m) .
IDC 936. 5 0. 30 1.28 Interception Drainage Canal (IDC)
LDC 524.0 0.30 1.07 Lateral Drainage Canal (LDC)
DD-1 312.0 0. 30 0.98 Drain Ditch (DD)
DD-2 270.0 0. 30 0,91
DD-3 300.0 0. 30 0.89
DD-4 284.5 0. 30 0.94
DD-5 382.0 0.30 0. 96
DD-6 232.0 0.30 (.78
DD-6-1 206.0 0.30 1.03
Totalf 3,447. 0

% 4-3-2 HKBRIOMRAR

Name of Compacted Slope
Capa] Length Excavation Fill Tamping
(m) @ i @ ¥ e v
iDC 936.5 2.022 1,894 - - 3.620 3,390
LDC 524.0 1. 466 768 0.18 94 3.875 2,030
DD-1 312.0 1.254 331  0.18 56 3.620 1,129
DD-2 270.0 1.235 333 0.36 97 4.426 1,195
DD-3 300.0 1.111 333 0.36 108 4,271 1,281
DD-4 133.0 1. 331 177  0.18 24 4. 271 568
" 151.5 1.331 202 0.36 55 4,271 647
DD-5 382.0 1.530 584 0.36 138 4.808 1,837
DD-6 232.0 1.015 235 0.36 84  4.172 968
DD-6-1 206.0 1. 463 301 0.36 74 4,709 970
Total 3, 447. 0 5,218 _730 14,015
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* 4-3-3 HPKEREREIRE

Location and Type

Canal Name Road Name Type Gate Remarks

IDC - -
LDC FR-2 A

" FR-3 A

" FR-4 A

? FR-5 B to Piteh Rud
DD-1 - -
DD-2 - -
DD-3 - -
DD-4 - -
DD-5 FR-7 B to Ahi Rud
DD-6 FR-7 B to Ahi Rud
DD-6-1 - -

Total 6 places (Type-A : 3 places)

(Type-B : 3 Places)

* 4-3-4 HKREREEIAE

Work volume

Type-A (n=3 Type-B (n=3) Total
e v @ v
Excavation : included in canal excavation works -
back fill : - do - -
Concrete teum - 149 4. 47 3.66 10,98 15. 45
(200 kg/cu.m)
Concrete scu.m : 0.16 0. 48 - - 0.48
(150 kg/cu.m) '
Form T | 8.51 25.53 18.70  56.10 81.63
¥et masonry D sqm : 9.06 27.18 9.87 29.61 56.79
Backfill Gravel cu.m : 2,72 8. 16 2. 96 8. 88 17. 04
Dry masonry : sa.m : 30.37 91.11 40.52 121.586 212. 67
RC pipe @3.5m : pecs 1 -3 I 3 6
(600 mm in dia.)
" @82. Om 1 3 | 3 6
(600 mm in dia.)
Vynil pipe oo : 1.6 4.8 1.6 4.8 9.6

(40 mm in dia.)
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#* 4-3-5 HikF v 7 BRER

Ganal Name No. of Check Remarks

IDC Interception Drainage Canal
LDC Lateral Drainage Canal

DD-1 Drain Ditch

DD-2
DD-3
DD-4
DD-5
DD-6
DD-6-1
Total

1]
‘WWN-&.WWW@NI

% 436 HAkFIvIIOKERAR

Check (n= 23)

Unit [ '
Concrete cu. m 2. 44 56. 1
(200 kg/cu.m)
Form 5q. M 12. 96 298. 1
Dry Masonry sq. | 36.62 842.3
Wooden Stop log cu.m 0. 036 0.83
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# 4-4-1 MEAK

Total
Name of Road Paved Paved
Canal Length Kidth Kidth Area Type
(m) (m) (m) (sq.m)
TR [, 140.0 5. 00 4.50 5,130 TR
FR-1 194. 0 3.50 3.00 582 A
FR-2 276.5 3.50 3.00 829.5 A
FR-3 290.0 3.50 3.00 870 A
FR-4 297.0 2. 50 2.00 594x% B
FR-5 138.0 3.50 3.00 414 A
FR-6 684.0 3. 50 3.00 2,052 A
FR-T7 869.0 3.50 3.00 2,607 A
FR-8 290.5 3.50 3.00 871.5 A
FR-9 452.0 3.50 3.00 1, 356 A
Total 4,631.0 15, 306.0
(TR 1, 140. Om) 14,712 (more than ¥ = 3.0m)
(Type-A 3, 194.0m) 594 (less than W = 3.0m)
(Type-B 297. Om)
® 4-42 RETHRAR
Road Compacted Slope Gravel
Name Length Stripping Fill Tamping Pavement
(m) a v @ ¥ 8 ) @ v
TR 1,140.0 1.248 1,423 5.045 5,751 1.754 2,000 0.676 1769.5
FR-1 194.0 0.980 190 3.976 771 1. 414 274 0. 450 87.3
FR-2 132.5 0.886 117  2.868 380 1. 315 174 0.450 59.6
FR-2 144.0 0.890 128  2.907 419 1. 344 194  0.450 64. 8
FR-3 290.0 0.926 269  3.360 974 1,598 463 0.450 130.5
FR-4 297.0 0,746 222  2.265 673 1.739 516 0,450 59. 4
FR-5 138.0 1.040 144 4.672 645 2. 404 332  0.450 62.1
FR-6 684.0 0.962 658  3.837 2,625 1.853 1,267 0.450 307.9
FR-7 869.0 0.872 758 2.253 1,958 [.216 1,057 0.450 391.1
FR-8 290.5 0.922 268  3.305 960 1.570 456  0.450 130.7
FR-9 452.0 0.944 427 3.577 1,616 1. 725 780  0.450 203.4
Total 4,631.0 4,604 16,772 7,513 2,266.3

Excavation: FR-1 194.0m x 2.687cu.m/m = 15cu.m (Excavation of Side ditch)
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#* 443 AYIIAR

Road Itrsct. No. of Corner Cutting by Type
Name Road Total A-1 A-2 A-3 A-4 A-5 B-1 B-2 B-3 B-4 B-5
FR-1 TR 2 | - - - - 1 - - - -
" FR-6 1 1 - - - - - - - - -
FR-2 TR 2 - | - - - 1 - - - -
" FR-6 2 2 - - - - - - - - -
FR-3 TR 2 i - - - ~ - 1 - - -
" FR-6 2 2 - - - - - - - ~ -
FR-4 TR 2 2 - - - - - - - - -
" FR-6 2 1 1 - - - - - - - -
FR-5 FR-6 1 - 1 - - - - - - - -
R-6 - - - - - - - - - - - -
R-17 FR-6 | | - - - - - - - - -
FR-8 FR-6 2 2 - - - - - - - - -
? FR-7 2 | - - - - i - - - -
FR-9 FR-6 1 | ~ - - - - - - - -
" FR-17 1 | - - - - - - - - -
Total 23 16 3 - - - 3 L - - -
Note; Itrsct. = Intersection, FR = Farm Road
® 4-4-4 AYIIOBRRE
Compacted fill Slope tamping
Type Places @ ) 0 ¥
A-1 16 1. 000 16 2.000 32
A-2 3 1. 300 4 2.600 8
B-1 3 1. 948 8 2.121 13
B-2 1 2.533 3 2.757 8
Total 23 29 1
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#* 4-4-5 EABRILIRE

Road Itrsct. Type Location
Name Road Total 1 2 S1 S2 83 S4 FBN FLN
TR ID-1 5 2 3 - - = - 1 1, 2, 3, 4, b
" LiC-1 5 - - - - 2 3 1 1, 2, 3, 4, 5
FR-1 - - - - - - - -
FR-2 ID-2 - - - - - - -
FR-3 ID-3 - - - - - - -
7 ID-4 - - - - - - -
FR-4 ID-5 - - - - - - -
" 1D-6 3 1 2 ~ - - - 7 2, 3, 5
FR-5 - - - - - - - -
FR-6 ID-9 4 2 2 - 8 4, 5, 6, 1T
" LIC-2 4 - - 8 4, 5, 6, T
" [D-17 3 l 2 - 2 3, 4, b
FR-7 1D-8 2 - 2 - - - - 9 3, 4
FR-8 ID-10 - - - - - - -
" 1D-11 3 3 - - - - - 11 3, 4, 5
FR-9 ID-12 - - - - - -
Total 24 9 1 2. 2 2 3
Note; Itrsct. = Intersection, FR = Farm Road
+ 446 EARTONRAR
RC pipe
Compacted Fiil 400mm 500mm 600mm Concrete Form
Type Places i v (pcs) (pcs) {pcs) (cu.m) (sq.m)
l 9 3.319 30 9 - - 8.3 30.2
2 11 7.521 83 22 - - 20.2 67.8
S1 2 3.319 6 - 8 - 3.7 8.6
S2 2 7.521 15 - 30 - 5.2 16. 2
S3 2 3.319 6 - - 6
S4 3 7.521 15 - - - 30
Total 24 _1565 31 _36 36 37. 4 122. 8
£ 447 EF -N— FOMEMIOKRAR
Item Unit Quantity
¥et masonry (t=30cm) sq. 1 645.6
Concrete (200kg/cu.m) cU. m 29. 49
Form §q.m 112. 56
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#* 4-5-1 EBRBORERR

Total
Name of Total Net Road
Road Length Length ¥idth Type

FRD-1 111. Om 111.0m 2. 50m 2
FRD-2 111. 0 111.0 2.50 2
FRD-3 111. 40 111.0 2.50 2
FRD-4 111.0 111.0 2.50 2
FRD-5 151. 0 151.0 1.50 |
FRD-6 151.0 141.0 [.50 |
FRD-7 151.0 141.0 1.50 1
FRD-8 82.0 82.0 3.580 3
FRD-9 120.0 120.0 3.50 3
FRD-10 120.0 116.5 1.50 1
FRD-11 61.0 61.90 1.50 1
FRD-12 101. 0 101.0 3.50 3
FRD-13 101.0 101.0 3.50 3
Total 1,482.0 _1,458.5

(Type-1 634. Om §10.5m)

(Type-2 444, Om 444. Om)

(Type-3 404. On 404. Om)

& 4-5-2 EBRRABORETHEINR

Name of Net Compacted Slope
Road Length Type Fill Tamping
(m) ] y @ v
FRD-1 111.0 2 0.915 102 0.849 94
FRD-2 11t.0 2 0.915 102 0. 849 94
FRD~3 111. 0 2 0.915 102 0. 849 94
FRD-4 111. 0 2 0.915 102 0. 849 94
FRD-5 151. 0 1 0.570 86 0. 849 128
FRD~6 141.0 1 0.570 80 0. 849 120
FRD-17 141. 0 1 0.570 80 0. 849 120
FRD-8 82.0 3 1.293 106 0. 849 70
FRD-9 120. 0 3 1. 293 155 (. 849 102
FRD-10 116.5 1 0.570 66 0. 849 99
FRD-11 61.0 i 0.570 35 0. 849 52
FRD-12 101.0 3 1. 293 131 0. 849 86
FRD-13 101. 0 3 1.293 131 0.849 86
Total 1,458. 5 o 1,278 1,239

% 4-5-3 EBRRBO/JAKBINEAR

Name of Cmpctd’ Slope Name of Cmpctd' Slope
F.Ditch Length Type Fill Tamping F.Ditch Length Type Fill Tamping
(m) {cu.m) (sq.m) (n) (cu. m) (sq. m)
FD-1 150 1 30 128 FD-4-6 29 1 6 25
FD-2 112 1 22 95 FD-5 112 1 22 95
Fb-2-1 29 1 6 25 FD-5-1 29 | 6 25
FD-2-2 29 1 6 25 Fb-5-2 29 | 6 25
FD-2-3 29 1 6 25 FD-5-3 29 1 6 25
FD-2-4 29 | 6 25 FD-5-4 29 1 6 25
FD-2-5 29 i 6 25 FD-5-5 29 1 6 25
FD-2-6 29 1 6 25 FD-5-6 29 | 6 25
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% 4-5-3 EBRBO/JHAKRIBRIAR (W)

Name of Cmpct?. Slope
F.Ditch Length Type Fil Tampin

(m) (cu.m) (sq.m§
FD-3 112 i 22 95
FD-3-1 29 1 6 25
FD-3-2 29 1 6 25
Fp-3-3 29 | 6 25
FD-3-4 29 | 8 25
FD-3-5 29 | 6 25
FD-3-8 29 | 6 25
FD-4 112 | 22 95
FD-4-1 29 1 6 25
FD-4-2 29 1 8 25
FD-4-3 29 1 6 25
FD-4-4 29 1 6 25
FD-4-5 29 l 6 25
Note:

Compacted Fill: (0.3+0.9)x 0.3 x 1/2 /0.9 = 0.2 cu.n/n

Name of Cmpctd. Slope
F.Ditch Length Type Fill Tamping
(m) (ce.m) (sq.m)
FD-6 112 1 22 95
FD-6-1 29 1 6 29
FD-6-2 29 1 8 20
FD-6-3 29 | 6 25
FD-6-4 29 1 6 25
FD-6-5 29 | 6 25
FD-6-6 29 | 6 25
FD-7 78 1 15 65
FD-8 80 1 16 68
FD-9 114 1 23 917
FD-10 118 \ 24 100
FD-11 137 1 27 116
Total 2,105 425 1, 799

(note: 0.9 is soi! conversion factor from compacted condition to natural one)

Slope Tamping :

# 4-5-4 EBRRBO/|REEE

Name of  Crossed

F.Ditch Farm road  Type
FD-1 - -
FD-2 FRD-5 1
" FRD-6 l
" FRD-7 1
FD-3 FRD-5 1
" FRD-6 1
" FRD-7 l
FD-4 FRD-5 1
" FRD-6 1
" FRD-7 1
FD-5 FRD-5 1
" FRD-6 1
" FRD~7 1
FD-6 FRD-5 |
" FRD-6 -1
" FRD-T l
FD-1 - -

N2 x0.3x2=0.8 sq.an/n

¢ 4-5-5 EBRRAO/RETHREER

[tem upit

n

Concrete
300kg/cu. m
200kg/cu. m
150kg/cu. m

Form

RC Pipe § 400mm pc

Reinforced bar kg

-96 -

Name of Crossed
F.Ditch Farm road Type
FD-8 FRD-10 1
FD-9 FRD-10 l
Fb-10 FRD-10 1
" FRD-11 1
FD-11 FRD-10 {
" FRD-11 i
ID-2 FRD-12 3
" FRD-13 3
LIC-2 FRD-5 4
" FRD-8 4
" FRD-7 4
Total 26
Type-1 21 places
Type-2 0 "
Type-3 2 "
Type-4 3 "
-- Type --------—-—-
3 4 Total
2 3 26
- 0.8 0.8
2.7 1.0 17.2
- 0.4 0.4
10.1 7.4 80,3
i - 25
- 30 30

(L=2.5m)



% 4-5-6 FERERRBO/JHAKBRIHEEAE

Name of Cmpctd. Slope Name of Cmpctd. Slope
F.Drain Length Fill Tamping F.Drain Length Fill Tamping
(m) (cu.m) (sq.m) (m) (cu.m) (sq.m)
FDR-1 148. 5 59 378 FDR-H 75.0 30 191
FDR-2 75.0 30 191 FDR-5-1 26.0 10 25
FDR-2-1 26.0 10 25 FDR-5-2 26.0 10 25
FDR-2-2 26. 0 10 25 FDR-5-3 26.0 10 25
FDR-2-3 26.0 10 25 FDR-6 75.0 30 191
FDR-3 75.0 30 191 FDR-6-1 26.0 10 25
FDR-3-1 26. 0 10 25 FDR-6-2 26.0 10 25
FDR-3-2 26.0 10 25 FDR-6-3 26.10 10 25
FDR-3-3 26.0 10 25 FDR-17 58.0 23 148
FDR-4 75.0 30 191 FDR-8 898.0 39 250
FDR-4-1 26.0 10 25 FDR-9 127.5 51 325
DR-4-2 26.0 10 25 Total 1,197.0 472 2,431
FDR-4-3 26.0 10 25
Note
B/Q per m

Compacted fill

0.9 +0.3) x0.3x1/2x2/70.8=20.4cun/n
Slope tamping area per m

2 x (0.3 +0.6) x 2 =2.546 sq.m/m

& 4-5-7 EBRRUBO/FKEEBHEETIRE

Canal Canat

Name of Crossed Protection Name of Crossed Protection
F.Ditch Farm road Type Fork F.Ditch Farm road Type Fork
FDR-1 FRD-1 2 - FDR-5 FRD-6 1 -

" FRD-2 2 1 - " FRD-7 | -

” FRD-3 2 i FDR-6 FRD-6 | -

? FRD-4 2 - " FRD-7 | -
FDR-2 FRD-6 1 - FDR-T7 - - -

" FRD-7 1 - FDR-8 FRD-10 I -
FDR-3 FRD-8 1 - FDR-9 FRD-10 1 -

" FRD-7 1 - " FRD-11 1 -
FDR-4 FRD-6 1 - Total (places) 17 2

" FRD-7 1 - (Type-1 13 places)

(Type-2 4 places)

% 4.5.8 ;m&mzjxmm{ﬁaawmw*ﬁﬁmmmt

FDR Road Crossing Canal
————— TYPE --------  Protection
Item unit 1 2 York Total
n Places 13 4 2 17 (2)
Concrete
200 kg/cu.m 11.1 5.1 - 16.8
Form 43. 1 18.1 - 61.2
Pipe (§ 400mm)
L=2.5n pC - 8 - 8
L=3.5n pc 13 - - 13
Dry Masonry 131 - - 5.1 5.7

Note; ( )} Canal protection work

-97 -



ESE BEETE



£58

5
DI
|

51. BB
TOTIERBEISER. EM - HAKBPLPREODEZP»LBE I T >Twd, BHERTED
FETHRRTRCT, ZROET, EH T HBHETTEIOGN L.

BB Ear THEX2OBE*ZET AL, CAPICEBFIC L Z2EEITHEPLEE L

by,

5.2. HEETE
521, BEEBERTE

THBEBICLY - Tid, K, &, £, IS0 ERNTHIGTL22TOMED LD
ki s v, #0%, ZEFIME, ERUEY. BRER, RTREL. X1EHBOMN
I THETHI b0 ET S, ThoDEEIZEMLY S 7D16ton 7V F—HF— 2 TiTk b
N2, BrirElLtl, TERTHOEBFRT2EEL T, BECREY T OER -
TiIabhEZhohv, ENALEBIEI 7LV F—F—03m#Eire L, RLEHBEI 7L F -

H—4EHETET A, ELRELREEORE, EREECISeml ErfHERERT RO %
Vi,

522 ABMRHRIE

TEEHABIBEESCCEBERANTVWADT, ZORBREFEIERMMIC L HEL
Ha7Bil, Favas POBERA Va—lORDVEIZT), BETOETRADET
THHEMNEE Ly,

—FH. AHKBEET KRBT L0, BB ESB L #EERT S, Thl, BT
RPEBTORIRICETHB 2 KEERICERAL T2 22 b2w, £LT, Bt
EEEREREELRBRICT2Y, BEFZLEULREKLET b, EERTHR. LELERE
ECEB L, dEHER LT EZLbRAERZO 2V,

EMHERWE, SKTEORE TR, BEORI/FEXRTHRICBRTRETH S,
TORBFIHII LA LTHICAD o TEBTNETH A,

523 HKEIE

COKBIERIOETASIMOMETRICA o TEBILRIE LS v, HIKE
EEIREEE D, FILAHO, BRCLI2BEKLHTRKOBRCEGTH D, HEABORE

.98



THEHETFHELL LECArs CTEBE 2T ER6 L, BRLORESICRRER ¥ 2
J— koS4 FREBZMTRITRER S 2,

HEKEE PR TEHE L, 0.3~04m*BEOHER Ny v P EFD /Ny 2k 7 THHIMER
BAT v, TR — - TRETEEEEET O AR EREN TRET 5, BEdL
iz THATER TR IThiIIES 2w,

5.24 METE

B NAND0emN XL HEBRBE IR BEALCTELEL v, BEMEHEIHE
DEEISEI LD, BEMHOBMHE LER30emAE L, THF-F-XTHTT 2,
BT L TN F—¥—8EELT 5,

SHEHBOBRRBEA»SMAL, TEATERMCHELY %,

53 CELIRIIEIR
53.1. LDELBRNEBHROETE

PR ORI, XOBLBEEBKSLETHE, DN ERMMII IO
SHECHF DL VEES NS, TUV s b -H A PO HRAPRER KRR S
ML TAORLBEEEALER L2759, LoLl, SHoDREPRBELZEILI-T
AT hiE, TORERMIL > EENRAVIDEEHEILN D,

XK LFIEH 16ton#} JB# 7V F — 3 —

B REE R 16ton#k B 7L F—+# —

BHiE¥ 16tonik B 7 K —H —

kT RMEX 16tonsk 12t 7 F — ¥ —

e 0.3~0.4m*% 23y 7 F

¥ 21tonil EHE TN F — 4 —

M LIE¥ 2ltondk EHE 7L ¥ —HF =ik 3 Tmk -9 —
s —F—

XL R # 1itonik ¥ T T v 2

BiAAH L 14m% F—¥F =3z~

2y - RS 05m¥fk 227y — b I FH—

EHRBEC R

Ry TOBN 20KVA REH

.99-



532 {ERGEHOHTE

BAEMMOEERED . BB EBR T3 ERL BRI 2V, 19894 O B KE
Eol TN BFEELEE, BES ) A Nol i W HET S, LEBMOEREET
RUTO@EY ThH b,

(#%5-3-1 LU 5-3-9&8)

£ % JH H F# A # ® E¥REN
1. ERUEERE

ELH#D=61.6m 16ton i 7 A F — % — 21.44 m3/hr

BT D=22Tm 16ton B M 7L F —H — 73.76 m3/hr
2. % VR

ERUEHX 16ton iGHh 7 F —+ — 0.130 ha/hr

RLHHE 16ton (B2 # 7 )b F - 4 0.084 ha/hr
3. R FIfe 16ton iEH#L 7 F—H — 1275 mbhr
4, EBREE TR

WIEE e 2iton FER 7L F —H — 62.09 m*hr
5. 18 B+ A B AR 21ton fZHE 7L K —H — 141.75 m%hr
6. 1B R b EHE VR 21ton HHE T ¥ —H — 110.40 m*hr
T ERHEMEEEEE R JtonfEHE TN F— I — 230 m%hr
8. /MK BRHE HIE 3 *2 BEF0.36m FR /Ny 7 A 13.99 mhr

“1 s LMm3oml T, BEE210cmki b
*2 EHI T ER1.5m2IEE

)

5.3.3. B R FHERBE X

AEHBEHHHEINE» L3I TOERMHEAOMBR LKA ERLTHESE
+2, BEERIZI9TBEALASI1985E DN T L - F — LERIFT £ Bz,

BEEETICBTABHEEOET LR, B2 0BoE#ER IS, B
KESLEDIMIEDBMHRKESLSD [ THURHEFEEHE, BHEL ) -ANo3JIZLVHEE
T2,

B W R BEfiC & AEERBEAK
0~ 49mm 0
5.0 ~ 9.9 mm BEFH1H 1+ 2058
10.0 ~ 29.9 mm FEMIH1H o1t %150
30.0 ~ 49.9 mm BERE 1A {2250
50.0 mm Bl b REO1R {2350

DEiMzATER L EZEBEATHLIEBA RS TOEERITHEVLDET L, Lo
HECIYEOTPHEEHBERE2IG E o, BYOIHIBEMPLES@BEC X AL ER
b,

-100-



534 REMBOLEEN

FR OVEREED . BFHERIRCRENMELETVT, BRBROLEEHEKRD
% E&E31-HH5390L 51205,

5.4, BERAFTa1-N

AL V- LA REBMoOEERD, FEAE. AEEFLEFHMERL T,
5-4-112~ T,

55 TEAHE

R Ts THARFI[EELE | 2 HELALLOTH2, BRIFORIEHERE
b I OMABRBICEITTHD, TOMLRET, RELH, BEREOBE. £T, 2>2 ) -
FTHE, %4 VIE, ARIECRELES,S 25,

-101 -



CAPICEIIBIZNO T E{THFE

1991 £ 18

BB L ¥ RME
(ica)

-102-



CONTENTS

SECTION 1. TEMPORARY WORKS AND MOBILIZATION OF CONSTRUCTION
EQUIPMENT

101 Temporary Works
102 Mobilization of Equipment

SECTION 2. EARTHWORKS

201 Scope

202 Clearing and Grubbing at Site
203 Stripping, Removal of Top Soil
204 Cutting and Filling for Farmland
205 Land Leveling Work

206 Excavation for Canal

207 Excavation for 3Structures

208 Embankment and Backfill

SECTION 3. CONCRETE WORKS

301 Scope

302 Cement

303 Water

304 Fine Aggregate

305 Coarse Aggregate

306 Proportion for Concrete Mixes
307 Batching and Mixing

308 Conveying

309 Laying

310 Forms

311 Curing and Protection

312 Reinforcing Steel Bars

313 Tolerance for Concrete Construction
314 Concrete Construction

315 Precast Concrete Construction

-103-



SECTION 4. PIPE WORKS

401

Scope

402 Fabrication of R.C. Pipes
403 Construction Method

SECTION 5. STONE WORKS

501
502
503
504
505
506

SECTION 6. FARM ROAD WORKS

601
602
603
604
605
606
607
608

Scope
Materials
Excavation
Dry Masonry
Wet Masonry

Tolerance

Scope

Clearing and Grubbing
Stripping of Top soil
Excavation for Road Bed
Embankment

Compaction

Testing of Fill

Gravel Pavement

-104 -



SECTION 1. TEMPORARY WORKS AND MOBILIZATION OF CONSTRUCTION
EQUIPMENT

101 Temporary Works

The temporary works consist of the following

{1) Access roads and temporary detours in any places required at
the construection.

(2) Temporary drainage canal to drain the site and road crossing
infrastructure,

(3) Temporary power and water supplies at the construction site.
102 Mobilization of Equipment

A1l the necessary construction equipment required for the
construction works shall be mobilized and moved into the Project site
in time for the respective works programmed prior to construction.
Construction Equipment, once moved into the Project area shall not be
permitted, prior to the completion of the Contract works, to be moved
out or transferred to another project site without the written approval
of the Project Engineer.
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SECTION 2. EARTHWORKS

201 Scope

This scope covers stripping, excavation of a farmland, land

leveling, fill and backfill for structures, surface of soil handling

and disposal of excavated materials.

202 Cleaning and Grubbing at Site

(1)

(2)

Cleaning the right-of-way, borrow, quarry, farmland and
stockpiled area will bhe cleared before construction begins.
Such elearing consists of the removal and disposal, in a manner
approved by the Engineer, of all trees, stumps, stems, brush,
roots, vegetation and other objectionable matters within the

Wwork area.

All materials to be burned shall be piled neatly and in a
suitable condition shall be burned completely. Special
precautions shall be taken at all times to prevent fire from
spreading. Necessary and sultable equipment and supplies should
be prepared for fire fighting should the need arise,

Grubbing shall consist of the removal of tree stumps, roots,
brush, and rubbish from the work area to be occupied by the
embankment and permanent structures and from the surface of
excavation, and elsewhere as directed by the Engineer. It shall
inelude scraping of the natural ground surface at an adequate
depth by all effective means to remove vegetation and other
objecticonable materials.

The holes resulting from the grubbing up shall be filled with

materials approved by the Engineer and then well compacted.

203 Stripping, Removal of Top Soil

The stripped top soil shall be transported and temporarily

stored at a place for soil reuse. Before commencing the works, the
place for at a storage of the top soil shall be decided upon by the
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Engineer. Thickness of stripping of the top soil is 15 centimeters{cm)
in depth, unless otherwise shown on the Drawings or directed by the
Engineer. The works include stripping, collecting, Loading, hauling,

unloading, and stockpiling at a location directed by the Engineer.
204 Cutting and Filling for Farmland

(1 After stripping and removal of the top soil, the subgrade of
farmland shall be made as level as possible by cutting and
filling. The cutting portion of the subgrade desirable shall be
slightly lower than the filling portions The proposed
elevation, of subgrade for the lower rice field shall not exceed
that of the upper neighboring rice fields.

(2) The leveling of subgrade for farmland shall be regulated within
a tolerance approximately 7.5 cm.

(3) Until sufficient the bearing capacity and impermeability for
subgrade is obtained, it should be compacted in order to avoid
differential settlement and extreme seepage after execution of
cutting and filling by the use of a compactor or other

appropriate equipment as directed by the Engineer,

205 Land Leveling work

After compaction of cutting and filling works, the stored soil
described in Item 203 shall be hauled and refilled at the original
place, The leveling of refilled surface shall be performed to avoid
uneven land through means approved by the Engineer so as to make the
surface of each lot confirm to a tolerance of approximately five(5) ecm
at five(5) points on each farm lot.

206 Excavation for Canal

Excavation shall be performed in a workmanlike manner and in
accordance with the lines, grades and dimensions shown in the Drawings
or as directed by the Engineer. Excavation operations shall be such
that all materials suitable for embankment shall be separated from

objectionable materials that are to be disposed of. All excavated
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surfaces shall be trimmed to the required slopes and grades within the

following tolerances:

Item ' Tolerances
Profile of invert of channel and ditches 3 cm
Profile of operation road and access roads 9 cm
Side slope above minimum elevation of operation roads 30 cm

The extreme of these tolerances should not be continuocus beyond
a distance of 40 m measured at any place, in any direction, parallel to
the excavated surface.

Precautions shall be taken to preserve, in an undisturbed
condition, materials beyond the designated lines of excavation and
materials loosened beyond the excavation 1limits resulting from
excavation operations. They should be considered defective work and be
compacted or removed and replaced with compacted embankment as directed
by the Engineer.

207 Excavation for Structures

Excavation generally means the excavation of earth material such
as soil, sand and gravel other than rock. Unless otherwise approved,
no excavation shall be permitted under water. The site shall be kept
well drained and free from inundation caused by rainfall or groundwater

during construction.

(1) Excavation of drainage canals and foundation of structures shall
be carried out in accordance with the lines, grades, slopes and
dimensions as shown the Drawings or as directed by the

supervisor or the Engineer.

(2) In case of over excavation which is not approved or directed by
the supervisor or the Engineer, the filling and compaction works
shall be composed of the same material.

(3) If the required bearing capacity for the structures is not
obtained by the excavation shown in the Drawings, the excavation
shall continue until the allowed bearing capacity is obtained.
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(4) Prior consent is quite essential for carrying out spoil dumping
at any place where excavated materials deemed unsuitable as fill

material and to be removed to.

(5) Existing concrete and/or brick structures, such as culverts,
brick walls, ete,, should be demolished and disposed of
accordingly.

208 Embankment and Backfill

These items cover the specifications for embankment and backfill
works as shown in the Drawings or otherwise as directed by the
Engineer. The earth for drainage canal embankment and related
structures shall be furnished and positioned. The slope of the
embankment shall be made according to the shaping of slope indicated in
the Drawings., The backfill, as referred to herein, will be defined as

refill works.

(1) The earth for the backfill works should be made free from roots,
stones of more than one (1) cm in diameter, and other
objectionable matter, Backfill materials shall be placed in

layers, with each layer being not more than fifteen (15)em thick
before compaction, and then thoroughly compacted by power
compactor(s) or bulldozer(s}.

(2) No backfill materials should be placed on concrete structures
before a period of fourteen (14) days has elapsed after
positioning the concrete.

(3) The embankment works should be carried out in conformity with
the lines, grades, and dimensions indicated on the Drawings,
unless otherwise directed by the Engineer. The Engineer may
instruct the changing of a slope of the embankment works in
respect of soil conditions at the site. Such a change will be

made according to the quantities of materials available.

(4) Any embankment materials which are rendered unsuitable after
being positioned at the site, will be replaced. Such

objectionable fill materials shall be re-excavated and removed
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(5)

(6)

(7)

for disposed in the spoil area, The excavated area shall be

refilled with suitable materials.

Backfill for the construction of the pipeworks shall be carried
out after laying the pipes. The backfill up to 60 cm above the
top of the pipe shall be made soon after completion of the
joints. The heavy equipment, including trucks, should not be
used for spreading and rolling compaction of the above-mentioned
backfill works.

When sufficient materials for embankment and backfill are
unavailable from the ditch materials or earth moving wofks,
additional materials should be obtained from sources directed by
the Engineer. The materials should be adeqguate in quality for
such a purpose.

Embankment shall be constructed in horizontal layers which
extend the full width of the embankment. The thickness of the
layers should not exceed 15 cm after compaction. When a layer
of material is dissimilar from the preceding layer, the
materials shall be blended by disking, mixing, scarifying, or a
combination of these methods. Compacted embankment shall be
compacted to not less than 90% compaction when testes in
accordance with laboratory compaction test for soils, American
Standard for Testing Materials (ASTM) 698-427.
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SECTION 3. CONCRETE WORKS

301 Scope

This Section deals with all the concrete construction to be
carried out as shown in the Drawings or otherwise directed by the

Engineer. This includes the necessary work to

(1) Furnish all materials, and mix, transport, place, finish,
protect and cure concrete.

(2) Furnish, construct, erect and remove forms.

(3) Construct expansion and contraction Jjoints, and furnish and

place for water stop, joint fillers and sealing compound.

(4) Furnish, store, cut, bend and properly place the reinforcement
steel bars required for the work.

Concrete shall be composed of portland cement, fine and coarse
aggregates, water, and if necessary, admixtures or agents approve by
the Engineer. The design of concrete mixtures and consistency shall be

as specified in this section.

All the applicable provisions of the ASTM or equivalent shall be
as specified in this Section,

302 Cement

(1 General : The cement for mortar and concrete works shall be
of a quality which conforms to the requirements of the Standard
Specification of Portland Cement. Special Cement may be used
subject to the approval of the Engineer provided it meets the
requirement of Portland Cement with respect to strength,
soundness, and setting time.

(2) Storage : The cement, in unbreakable sealed bags shall be
stored in a dry, weathertight and properly ventilated warehouse
with adequate provisions for the prevention of absorption of
moisture. All storage facilities should be to permit easy
access for inspection and identification. Sacked cement shall
not be stocked higher than 14 sacks for storage for a period of
not longer than 30 days and not higher than seven(7) sacks for a

-111-



longer period. Any cement stored at the Project site over two
(2) months shall not be used unless retest proves that it 1is

satisfactory.

303 Water

The water used in concrete, mortar and grout shall be free from

objectional quantities of silt, organic matter, alkali, salts, and

other impurities.

304 Fine Aggregate

(1

(2)

(3)

General : The fine aggregate is used to designate aggregates
in which the maximum size of particles 1is five(5)
millimeters(mm) and shall consist of natural sand, manufactured
sand, or a combination of both. The shape of particles shall be
generally spherical or cubical and reasonably free from flat or
elongated particles.

Quality : The sand shall be clean, hard, dense, durable
uncoated rock fragments and shall be free from injurious amounts
of dirt, organic mater, and other deleterious substances and be
well-graded from fine to coarse. The fine aggregates as
delivered to the mixer shall have a fineness modulus of not less
than 2.30 or more than 3.00. The sum of the percentages of all
deleterious substance shall not exceed 5% by weight. Fine
aggregates having a specific gravity of less than 2.60 may be
rejected.

Storage : Fine aggregates shall be stored in such a manner as
to avoid the inclusion of any foreign materials in the concrete.
The storage or stock piles shall be constructed so as to prevent
segregation. All fine aggregates shall remain in free drainage
storage for at least 72 hours prior to use. Sufficient live
storage shall be maintained at all times to permit continuous
placement of concrete.

-112-



305 Coarse Aggregate

(1) General : The coarse aggregate used should be the designated
aggregates and of such sizes as to fall within the range of
five(5) to 50 mm or any size or range within such limits. It
shall consist of natural gravel, crushed rock, or mixture of
both. The crushed coarse aggregate shall be generally spherical
or cubical and reasonably free from flat or elongates particles.

(2) Quality : The coarse aggregates shall be clean, hard, dense,
durable, wuncoated rock fragments and shall be free from
injurious amounts of dirt, organic matter, and other deleterious
substances and be well graded from fine to coarse within the
nominal size ranges hereinafter specified in the classes of
concrete, Coarse aggregates shall contain not more than 1.5% of
materials passing the No.200 sieve by meshing, nor more than 5%
of soft fragments. It shall have an abrasion loss of not more
than 45% at 500 revolutions. Coarse aggregates having a
specific gravity of less than 2.60 may be rejected.

{3) Maximum size : Unless otherwise directed, the maximum sizes of
aggregates to be used in concrete for the various parts of the
work shall be in accordance with the following:

General Use Maximum Aggregate Diameter
. Reinforced Concrete 25 mm
B. Plain Concrete
For less 7.5 em in thickness 25 mm
For over 7.5 cm in thickness 40 mm
C. Level Concrete 50 mm

306 Proportionfor Concrete Mixes

The proportion for mixtures for all classes of concrete shall be
designed to obtain compressive strength within 28 days as directed by
the Engineer. The amount of water to be used in the concrete shall be
regulated as required to secure concrete of the proper consistency.
The slump of conerete at the time of placing shall not exceed 7.5 cm
for concrete elsewhere. Mix proportions can be estimated by means of
specific examples or available data but should be tested to meet the

required strength. In cases where a quantity of concrete is small and
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structures are simple, a mix proportion by volume may be permitted by

the Engineer as guided below:

Mi oportions b
Min. 28 days Volume Cement Y

Compressive Min, Use of flne aggregate @

Class Strength Cement Coarse aggregate

4. (reinforced concrete) 210 kg/sq.cm 300 kg/cu.m ef. 1 :2 4
B. (plain concrete) 180 kg/sq.cm 200 kg/cu.m ef. 1:3:6
C. (leveling concrete) 135 kg/sq.cm 150 kg/ecu.m ef. 1 : 4 :8

Other proportions for mixed design may be directed by the

Engineer at the site.

307 Batching and Mixing

(1)

(2)

(3)

(4)

(5)

Concrete shall be machined-mixed. Hand mixing shall be allowed
only in cases of emergency when there is a machine breakdown or
malfunction, and in the construction of small structures where
the tbtal volume of concrete is less than two(2) cubic

meters{cu.m}.

Measuring devices shall be suitably designed and constructed for
the purpose and shall be weighing separately the cement, fine
and coarse aggregates. The accuracy of all weighing devices
shall be such that successive quantities can be measured to
within 1.0% of the desired weights. Cement in standard bags
need not be weighted. The water measuring instruments shall be
of such a type as to be readily controlled to chbtain an accuracy
of 1.5% of the desired quantity of water.

The aggregate shall be dampened by watering if it is drier than
the condition known as saturated surface dry.

Cement paste for the first batch shall contain sufficient cement
mortar to coat the inside of the drum to avoid the reduction of
the required mortar content of the mix.

The mixing time of concrete shall be more than two (2) minutes
but less than five (5) minutes. Overmixing, requiring the
introduction of additional water to preserve the required
consistency, will not be permitted. The mixer shall be
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completely emptied before receiving the materials for the
succeeding batch and shall be kept clean and washed after

stopping work at the end of each shift.

(6) The temperature of the concrete when it is being placed shall be
not more than 32°C and not less than 4°C in moderate weather, or
10°C when the mean daily temperature drops below 4°C.

(7 Truck mixer will be permitted only when the mixers and their
operation are such that the concrete throughout the mixed batch
and from batch to bateh is uniform with respect to consistency
and grading. Any concrete retained in truck mixers long enough
to require additional water to permit satisfactory placing shall
be discarded.

308 Conveying

The concrete shall be conveyed from mixer to forms, as rapidly
as practicable, by methods which prevent segregation or loss of
ingredients. The method and equipment used for transporting concrete,
and the time that elapses during transportation, shall be such as to
cause no appreciable segregation of coarse aggregate or slump loss in
excess of 2.5 em in the concrete as it is delivered to the work site.
Retempering of concrete will not be permitted. There shall be no
vertical drop greater than 1.5 meters{m) except where suitable
equipment is provided to prevent segregation.

309 Laying

(1) Concrete shall be laid only in the presence of the Engineer or
his duly authorized representatives.

(2) All concrete for earth foundations shall be laid upon clean,
damp surfaces free from standing or running water. Prior to
laying concrete, the earth foundation shall be satisfactorily
compacted in accordance with approved methods by the Engineer.

(3) The surface of construction joints shall be e¢lean, rough, and
surface dry when covered with fresh concrete or mortar.
Cleaning should consist of the removal of all laitance, loose,
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(4)

(5)

(6)

(1)

(8)

(9)

or defective concrete, coatings, sand, sealing compound if used,
and other foreign materials.

Formed concrete shall be placed in continuous approximately
horizontal layers, the depth of which shall generally not exceed

50cm, unless otherwise specifled.

The permissible depth of concrete in one lift will be as shown
in the detailed Drawings or as directed for each structure by
the Engineer. Unless otherwise authorized or shown, 1ift of
mass concrete shall not exceed 1.5 m in height and the minimum
of 72 hours should elapse between the placing of each successive
lift.

Concrete shall be vibrated until it has been consolidated to the
maximum practicable density, is free from rock pockets of coarse
aggregate, and fits snugly against all surface of forms and
embedded materials by use of mechanical vibrators, sticks, or

wooden hammers,

The manipulation of concrete adjacent to the surface of the lift
in connection with completing 1ift placement shall be the
minimum necessary to produce not only the degree of
consolidation desired in the surface layer of concrete but also
a surface with the desired degree of roughness for bonding with
the next 1lift.

Exposed unformed surface of concrete shall be brought to uniform
surfaces and worked with suitable tools to a reasonably smooth
wood-float or steel-trowel finish as directed.

In laying concrete through reinforcement, care should be taken
that no segregation of the coarse aggregate occurs. On the
bottom of beams and slabs, where the congestion of steel near
the forms makes positioning difficult, a layer of mortar of the
same cement-sand ratio as used in the concrete shall be first
deposited in order to cover the surface.
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310 Forms

(1)

(2)

(3)

(5)

(6)

3N

(1

Forms shall be used to shape the concrete in the required lines
with sufficient strength to withstand the pressure resulting
from placement and vibration of the concrete, and shall be
maintained rigidly in correct position. Forms shall be
sufficiently tight to prevent mortar loss from the concrete.

Chamfer strips shall be placed in the corners of forms for

exposed exterior corner so as to produce beveled edges.

At the time concrete is placed in the forms, their surface
should be free from any objectionable materials and oiled to
prevent sticking.

Form bolts or clamps should be used to fasten forms. The use of
ties consisting of spacer and wire instead of clamps will be
permitted but spacers must be completely removed before or
during the placement of concrete. Bolts or clamps shall be
positive in action and shall be sufficient in strength and
number to prevent displacement of the forms. They shall be of a
type which can be entirely remove or cut back two (2) cm or more
below the finished surface of the concrete surface.

Forms shall be removes as soon as possible to enable the
earliest practicable repair of surface imperfections, but in no
case shall they be removed before approval of the Engineer.

Any necessary repair or treatment shall be performed at once,
All porous and fractured concrete shall be removed by chipping
openings into the concrete with dimensions as directed, and the
chipped openings shall be filled with dry-pack, mortar, or
concrete, as directed.

Curing and Protection

All concrete shall be kept continucusly moist for a period of
not less than seven (7) consecutive days after being sprayed by

sprinkling, spraying or by other approved method or combination
methods applicable to local conditions.
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(2)

If concrete is cured by membrane curing, it should be sprayed
uniformly with sealing compound. The sealing compound shall
conform to AASHO Designation : M - 148 Type II,

312 Reinforcing Steel Bars

(1)

(2)

(3)

(4)

(5)

All steel reinforcing materials for concrete works as indicated
on the Drawings shall be furnished. All reinforcement shall be
prepared, cleaned, cut, bent and placed, as shown 1in the
detailed Drawings or directed by the Engineer. A1l chains,
supports and ties should be furnished, Reinforcement shall be
reascnably free from loose, flaky rust and scale, and free from
oil, grease, and other costing which might destroy or reduce its

bonding with the concrete.

All steel reinforcement bars shall conform to the requirement of
ASTM : A-615 or equivalent standard. All bars shall be of the
deformed type unless otherwise specified on the Drawings and
shall be Grade 40.

The distance from the center of the main reinforcement to the
concrete surface shall be five (5) cm apart from those portions
shown in the Drawings. The concrete covering the stirrups,
spacing bars, and similar secondary reinforcement may be reduced
by the diameter of such bars, unless otherwise indicated by the

Engineer.

The splicing length in reinforcement bars shall be at least
thirty (30) times the diameter of the bar and should be bound by
steel wire,

The reinforcements shall be secured in position by use of metal
or concrete supports, spaces, or tie. Such supports shall be of
sufficient strength to maintain the reinforcement in place
throughout the concreting operation. The supports shall be used
in such a manner as te not be exposed or contribute in any way
to the discoloration or deterioration of the concrete.
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313 Tolerance for Concrete Construction

Variations in alignment, grade and dimensions of the structures
from the established alignment, grade and dimensions shown in the
Drawings shall be within the tolerances specified in the following
tables. Concrete works that exceeds the tolerance limits specified
herein may be required to be remedied, or removed and replaced by the
Engineer.

(1) Variation from vertical

In the line & surface of column, Exposed in 3 m .......... 12 mm

piers, and walls. Backfilled in 3 m ...... 20 mm
(2) Vvariation from the level or from In3m .............. . .. 12 mm

the grades indicated in the

Drawings :

- In floors, inverts, ceilings

and beam soffits In 12 mmore ............ 20 mm

(3) Variation of 1linear structure In any bay or 6 m max . 12 mm

lines from established positions In 12 mmore ............ 25 mm

in plan and related position of

walls :
(4) Variation in locations of sleeves

and sizes and locations of floor

openings and wall openings : ... ... .. ... ... 6 mm
(5) Variation in cross-sectional

dimensions of columns, beams, and

in the thickness of slabs and Minus ................ . 6 mm

Wwalls : Plus ...................... 12 mm

314 Concrete construction

All concrete construction shall conform to the provision of the

above section and to detailed requirements of the following paragraphs.

(1) All structures shall be built to the specified lines, grades,
and dimensions. The location of all construction Joints shall
be as shown in the Drawings or as instructed by the Engineer.
All timber, metal or other accessories necegsary for its
completion as shown in the Drawings shall be placed and attached
to each structure.
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(2)

The dimensions of each structure shown in the Drawings will be
subject to those changes as may be found necessary by the
Engineer to adapt the structures to the actual field conditioms.

315 Precast Concrete Construction

(1)

(2)

(3)

Precasting of concrete may be resorted to as an alternative to
cast-in-situ concrete for certain structures such as small size
of canal and other small structures. Reinforced concrete pipes
are excluded from this paragraph.

In transporting and placing the precast concrete, extreme care
shall be observed in handling, storage, movement and erection to
avoid crashing, twisting, or other distortions that will result
in cracking or damage to the precast concrete. Precast concrete
members shall be handled, transported, and erected in an upright
position and the points of support and direction of the
reactions with respect to the member shall be approximately the
same as when the member is in final position.

Individual components under precast concrete shall conform to
the corresponding provision of this section 3 and will be

subject to the usual testing for concrete.
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SECTION 4. PIPE WORKS

401 Scope

This Section covers fabrication and installation of all pipes,

fittings and other incidental appurtenances for turnouts, culverts,

canal crossings, drainage crossings, and other structures shown in the

Drawings including hauling, laying, installing, jointing and all other

works necessary to produce a completed facility.

402 Fabrication of R.C. Pipes

(1)

(2)

The pipes shall meet the requirements of the Standard
Specifications for Reinforced Concrete Culvert Pipes ASTM
C361-571 or the latest revision. Conecrete for pipes shall have
a minimum compressive strength of 210 kg/sq.cm in 28 days. The
maximum size of aggregates shall be 20 mm. Reinforcing bars
shall be plain, grade SD 30. Lapping of ends of the ring bars
shall not be less than 48 bar diameter.

The quality of all materials, the process of fabrication, and
the finished pipes shall be subject to inspection and approved
by the Engineer. Such inspection may be made at the place of
manufacture, or at the work site after delivery, or at both
places, and the pipe shall be subject to rejection at any time
on account of failure to meet any of the specification
requirements.

403 Construction Method

(1)

(2)

Care shall be taken during loading, transporting, and unloading
to prevent the pipes, fittings, or coatings from damage. Under
no circumstance shall pipes or fittings be dropped or rolled
against one another. All pipes or fittings shall be examined
and no piece shall be installed which is found to be defective.

If any defective pipe or fittings is discovered after it has
been installed, it shall be removed and replaced with a sound
pipe or fitting in a satisfactory manner.
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(3)

(4)

(5}

(6)

(7)

(8)

A1l pipes and fittings shall be thoroughly clean before
installation. Particular care shall be taken not to overstress

threaded connections at jJoints,

Excavation for pipe installation shall be in conformity with
Section 2. The bottom of the trench shall be finished accurately
according to grade and prepared in such a way to provide a firm
and uniform beating throughout the entire pipeline length. In
cases where the foundation is composed of a gravel layer, the
foundation shall be replaced by suitable scil materials of more
than ten (10) em in thickness. It should be compacted
sufficiently under the instruction of the Engineer,

The pipes shall be laid carefully, ends fully and closely
jointed, and true to the lines and grades as shown in the
Drawings. Each pipe section shall be securely attached to the
adjoining section unless otherwise specified and should be
filled with stiff mortar.

The mortar shall be placed so as to form a durable watertight
Joint. After each section of pipe is laid and before the
succeeding section is laid, the lower portion of the hub shall
be plastered thoroughly on the inside with mortar to such depth
as to bring the inner surfaces of the abutting pipes flush and
even, After the section is laid, the remainder of the Jjoint
shall then be wiped and .finished smoothly. After the mortar of
the Jjoint sets, the construction of the reinforeced concrete

ccllar shall be performed as in the Drawings.

Any pipe which 1s not in accurate alignment or which shows any
undue settlement after being laid, or is damaged, shall be
removed and relaid or replaced with a new one.

Cuttings of the pipe shall be kept to the minimum. When the
cuts are necessary, they shall be perpendicular to the axis of
the pipe and smooth. The cuts should be made with tools in
conformity with the pipe manufacture's recommendations or under
the instruction of the Engineer.
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(9)

After the pipes have been installed and the mortar joints and
reinforced concrete have sufficiently set, selected materials
from excavation or borrow shall be placed alongside the pipes in
layers not exceeding 15 em in thickness and compacted
thoroughly, layer upon layer. The backfilling for pipes shall
be done simultaneously at both sides and shall conform to the

provisions prescribed in Section 2.
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SECTION 5. STONE WORKS

501 Scope

The works under this Section shall consist of furnishing and

placing appropriate size of stones or spalls for dry masonry and wet

masonry with cement mortar, in accordance with the Drawings and this

specification or as directed by the Engineer.

502 Materials

(1

(2)

503

(1

(2)

The stones consist of round natural stones and shall be sound,
tough, durable, dense, resistant to the action of air and water,
and suitable in all respects for the purpose intended., Other
stones shall not be used unless otherwise specified.

Unless other sizes are shown in the Drawings, stones shall have
a thickness of not less than 150 mm, and widths of not less than
one and one half(1.5) times their respective thickness, and

length of not less than one and one half(1.5) times their

respective thickness but not exceeding 300 mm.

Mortar for wet masonry shall consist of one (1) part cement to
three (3) parts fine aggregate by volume with sufficient water
to produce a thick and creamy mixture conforming to the
provisions of Section 3.'

Excavation

The beds for masonry shall be excavated to the required depths
and slope and then trimmed and compacted as shown in the
Drawings. All foreign materials such as lumps of earth, wooden
pegs and stumps, roots, other debris and water shall be
thoroughly removed.

The masonry shall be founded in a toe trench dug in conformity
with the Drawings or as instructed by the Engineer. The trench
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shall be filled with stone of the same class as that specified
for the masonry works unless otherwise specified.

504 Dry Masonry

(1)

(2)

(3)

505

(1)

(2)

Stones shall be placed by hand or individually by machines.
They shall be laid with close joints and shall be firmly bedded
into the slope and against the adjoining stones. Each stone
shall be laid with its longest axis perpendicular to the slope
in close contact with each adjacent stone.

The stones shall be thoroughly rammed into place and the
finished surface shall be presented as even. Interstices
between stones shall be filled with small broken fragments
firmly wedged into place.

Stones shall be well-arranged in such a manner that they can
resist appreciable disturbance. Where big spaces occur between
stone and bed surface, the said spaces shall be filled with
spalls or appropriate sized stones.

Wet Masonry

The wet masonry shall consist of hand placed stones presenting
an even exposed surface. Stones shall be placed to form a layer
of masonry works with a thickness of 300 mm, perpendicular to

the slope, unless otherwise shown in the Drawings.

The interstices and joints shall be filled with mortar
consisting of one(1} part cement to three(3) parts fine
aggregates or as directed by the Engineer. The materials for
mortar are to be mixed shall be accurately measured by volume,
The water contents and consistency shall be suitable for
workability,

Forty(40) mm weep holes shall be formed in the mortared face at
two(2) m spacing vertically and horizontally, unless otherwise
shown on the Drawings. The minimum of two(2) weep holes shall
be placed in each section of wet masonry.
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(#)

(5)

(6)

506

(1)

(2)

Within 24 hours of construction, the jJoints on all exposed faces
shall be raked elean of loose mortar and pointed with the

specified mortar.

Wet masonry shall be protected from the sun and kept moist for
at least the specified time. It shall be protected from
freezing during the winter season appropriate measures approved

or directed by the Engineer.

A11 masonry which is damaged shall be removed and replaced.

Tolerance

The allowable to tolerances for finished surface shall be :

Protrusions or depressions are not to exceed ten (10) mm above
or below the average plane level in any one (1) square meter of

surface.

The thickness of masonry works are not to be less than the

stated dimensions in the Drawings or under these specifications.

-126-



SECTION 6. FARM ROAD WORKS

601 Scope

(1) The farm road works include setting out of alignment, cleaning
and grubbing, stripping, excavation, embankment, and gravel

pavement.

(2) The location, type, longitudinal profiles, transversal sections
and other details of the works shall be in conformity with the
Drawings.

602 Cleaning and Grubbing

This work shall be carried out in conformity with the provision
of Section 2, "Earth Works",

603 Stripping of Top soil

This works shall be carried out in conformity with the provision
of Section 2, "Earth Works".

604 Excavation for Road Bed

Road bed shall be excavated to the elevation as shown in the
Drawings or as directed by the Engineer. The excavated materials shall
be transported and deposited in the storage pile designated by the
Engineer.

605 Embankment

The embankment shall be constructed of suitable materials in
accordance with this specification and in conformity with the lines,

grade, and dimensions shown in the Drawings or as established by the
Engineer.

(1 The area of excavated foundations shall be compacted

sufficlently by compactor or by means directed by the Engineer.
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(2) Before positioning the first fill on such compacted foundation
areas, the surface must be scarified to a depth of not less than
50 mm, in order to roughen the surface and provide good bonding
for the fill placed upon it.

(3 The fill shall be placed and spread in continuous layers
parallel to the major axis of the farm road.

(W) The spread of each layer shall not exceed 25 cm in thickness.

(5) where the surface has dried too much for proper bonding, it
should be uniformly sprinkled with water, scarified, harrowed
and mixed until the moisture content of the in-place materials
is within the required limits. If the moisture content of the
in-place material is higher than the limit required, such fill
shall be controlled until its moisture content is within the
required limit or it should be removed from the site if directed
by the Engineer.

606 Compaction

Each layer of the fill material shall be compacted by an
appropriate compactor so that the fill material forms a single
homogeneous mass. When so directed by the Engineer, hand-operated
heavy duty tampers and/or smooth-faced vibrating rollers shall be used
for the compaction of fill material placed in area inaccessible to the
compaction equipment selected for-normal use. These tampers or rollers
shall be air, gasoline, or diesel powered. They shall be easily
manoeuvrable and of sufficient capacity to obtain the specified
density.

The dry density of the fill shall be not less than the required
degree of compaction of 90%.

Note : Degree of compaction

Dry density of fill in-situ
- Y y X 100 (%)

Max. dry density of standard compaction
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607 Testing of Fill

Compaction or a density test shall be performed every 200 m
length of farm roads. Method of testing shall be in accordance with
the standard laboratory compaction test in soil, (ASTM : 698-427). The

density of fills in place will be determined by using the sand cone
method.

608 Gravel Pavement

(1) Aggregates for gravel pavement shall consist of hard, durable
particles or fragments of crushed stone, crushed slag, or
crushed or natural gravel, and fuller of natural or ecrushed sand
or other finely divided mineral matter. The composite material
shall be well distributed in terms of size of particles, and be
free from vegetable matter and lumps or balls of clay, and be of
such nature that it can be compacted readily to form a firm and
stable subgrade.

(2) The aggregates shall be placed as a uniform mixture on a
prepared subgrade in a quantity which will provide the required
compacted thickness.

(3) Where the required thickness is 150 mm or less, the material may
be spread and compacted in one layer. Where the required
thickness is more than 150 mm, the aggregate shall be spread and
compacted in two or more layers of approximately equal
thickness, and the maximum compacted thickness of any one layer
shall not exceed 150 mm,

(4) The aggregates shall be spread with equipment that will provide
a uniform layer which compacted surface elevation will conform
to designed level and traverse slopes as shown in the Drawings,
The allowable to tolerance shall be as specified hereunder:

Permitted variation from design

thickness of layer + 20 mm
Permitted variation from design + 10 mm
level of surface - 20 mm

Permitted surface irregularity
measured by 3-m straight-edge + 20 mm
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# 531 TIRK—¥-DEREHDETE (ZRYE)

1. Working Item : Cutting and filing of earth and top soil treatment wvorks
2. Applied Equipment : Swamp type bulldozer (16 ton class)

3. Equation
Q=60 - q = [ = E
Cm

Where: Q - Workability per hr gcu.m/hr)
q - Capacity per cycle (cu.m)
Bulidozer (Swamp, 16 ton class) 2.09 cu.m
f - Soil conversion factor = 1.00
Condition of soil

Natural Logse  Compacted

Sand 1.00 1. 20 0.95

Sandy soil 1. 00 1. 25 0.90

Clayey soil 1.00 1. 35 0.90 (applied)
E - Work efficiency

Conditions : refer to note
Cm - Necessary time for operation per cycle (min)
0.034 - L + 0.25 L - hauling distance (m)

ln case of L=61.8m for cutting and filling, Cm=2.34 min
In case of L=22.7m for top soil removal, Cm=1.02 min
In case of L=22.7m for top soil replace, Cm=1.02 min

4. Yorkability per hr

In case of cutting and filling, Q= 60 x 2.09 x 1.00 x 0.4 / 2.34 = 21.44 cu.m/hr
In case of top soil removal, Q= 60 x 2.09 x 1.00 x 0.6 / 1.02 = 73.76 cu.m/hr
In case of top soil rep[ace, Q= 60 x 2.09 x 1.00 x 0.55 / 1.02 = 67.62 cu.m/hr

5. Necessary working hours and days
5.1 Net working hour (NWH)
1) Cut and fill works : Working volume = 33, 840 cu.m
NWH = 33,840 cu.m / 21.44 cu.m/hr = 1,578.4 hr
2) Top soil treatment : Working volume = 5,149 cu.m
NWH = 5,149 cu.m / 73.76 cu.m/hr = 61 5 hr
NMH = 5,149 cu.m / 67.62 cu.a/hr = 76.1 hr

6.1 hr

5.2 Working hour per day
5.3 Net working day (NWD)

1) Cut and Fifl works NWD = 1,578.4 hr / 6.1 hr/day = 258.8 days
2) Top soil removal NWD = 61.5 hr / 6.1 hr/day = 10.1 days
3) Top soil replace N¥D = 76.1 hr / 6.1 hr/day = 12.5 days
5.4 Gross vworking days
1) Cut and Fill works = 258.8 days x 30/21 = 369.7 days
2) Top soil treatment Top soil removal 10.1 days x 30/21 = 14.4 days
Top soil replace 12.5 days x 30/21 = 17.9 days

Note; In a month, the number of rainy days and Friday wou!d calculate at
11 days during the construction period from November to March. The
net workable day, therefore, is 21 days a month.

5.5 Necessary number of bulldozer
1) Cut and Fill works
In case of 80 days' construction period, 369.7 / 80 = 4.6 bulidozers
2) Top soil treatment
In case of 30 days’ construction period
Top soil removal 14.4 / 30 = 0.5 bulldozer
Top soil repiace 17.9 / 30 = 0.6 bulldozer
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Note:

1.¥ork efficiency (E) of Bulldozer for Land Consolidation

¥ork anditions

York Item Good Fair Poor Remarks
1) Top soil removal _ _ _
Sandy soil 0.85 0.75 0.75 0.65 0.65_0.55
Clayey soil 0.75 0.65 0.65 0.55 0.550.45 applied
2) Earth moving _ _ _
Sandy soil 0.60 0.55 0.55_0.45 0.45 0. 40
Clayey so0il 0.50 0. 45 0.45 0.35 0.35 0.30 applied
Soil with gravel 0.55 0.50 0.50 0. 40 0.40 0. 35
3) Top soil replace . _ _
Sandy soil 0.80 0.70 0.70_0.60 0.80 0.50
Clayey so0il 0.70 0.60 0.60 0.50 0.50 0.40 applied
Remarks:

Under the conditions of wide working place, good foundation, high
speed working and enough thickness (about 20 cm) of earth volume, the
highest E value should be applied.

2. Under the opposite conditions of the above, the lowest E value should
be applied.
3. In case that the working condition is ranged between the above, the
middle E value would be applied.
4. For the Ultra Swampy Type Bulldozer, the lowest E value would be
apptied
2. Soil classification:
Categories Classified soil(s)
Sand sand
Sandy soil sandy loam, loam, silty loam
Clayey soil clay, clay loam
Soil with gravel gravel, sand with gravel and/or gravel with sand,
Rock crashed rock
Source:

Cost Estimate Series No.l, Cost Estimate Standard on Land Improvement
Project, Ministry of Agriculture, Forestry and Fishery (MAFF), 1989
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;532 TAR—HF—OEREHOETE (BHT)

. Work Item : Land leveling

. Applied BEquipment : Swamp bulldozer (16 ton class)

. Equation
S=%50. E
Where: S - Workability per hr (ha/hr)
%0 - Standard workability per hr ( 0.186 ha/hr)

Work efficiency ( = 0.7 for cut and fill area)
( = 0.45 for top soil treatment area)

. ¥Workability per hr

In case of a cut and fill area

S =0.186 x 0.7 = 0.130 ha/hr
In case of a top soil treatment area

S =0.188 x 0.45 = 0.084 ha/hr

. Necessary working hours and days

5.1 Net working hour
- Cut and fill area

Forking volume = 35.09 ha

35.09 7/ 0.13 = 269.9 hr
- Top soil treatment area

Forking volume = 3.43 ha

3.43 / 0.084 = 490.8 hr

5.2 Working hour per day = 6.1 hr
5.3 Net working day

Cut and fill area = 269.9 hr / 6.1 hr = 44,2 days

Top soil treatment area = 40.8 hr / 6.1 hr = 6.7 days
5.4 Gross working days

Cut and fill area = 44,2 x 30 / 21 = 63.1 days

Top soil treatment area = 6.7 x 30 / 21 = 0.6 days

In a month, the number rainy days will assume at 9 days during the
construction period. The net workable day is 21 days per month.

5.5 Necessary number of bulldozer
Cut and fill area
in case of 30-days working period
3.1 / 30 = 2.1 bulldozers
Top soil treatment area
In case of 10-days workin

g period
9.6 / 10 = 1.0 bul

ldozers
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Note:

[. Standard workability per hour (So)

Equipment Class So
Bul ldozer 11 ton 0.177 <(ha/hr)
" 15 " 0.187 "
Swamp bulldozer 13 " 0. 167 "
" 16 " 0. 186 " (applied)
Ultra S. bulldozer 13 " 0.175 "
" 18 " 0.214
2. Work efficiency (E)
—————— ¥ork Conditions ------
Work Item Goo Fair Poor
1) Land Leveling
Back and Fill area 0. 80 0.70 0.50 (applied)
Top soil treatment area 0.60 0. 45 0. 30 {applied)

Remarks:
- Good work condition
Under the conditions of good foundation, soil with suitable moisture,
easy land leveling work, etc.
- Poor work condition

Under the opposite conditions of the above
- Fair work condition

Under the conditions between above two conditions
- Working times of land leveling work by above condition are as follows:

——————————— Kork Conditions --------------
Hork ltem Goo Fair Poor

Land Leveling _
Back and Fill area L5D 2 times LSD 372 times LSD 4 times
SSD 1 time SSD 2 time 03D 1 2 times
Top soil treatment area LSD 374 times LSD 4 times LSD _5 times
SSD 2 time SSD 2 3 time 58D 3 4 times

Remarks: LSD - The bulldozer should move to the direction of the long side

of a filed lot.

SSD - The bulldozer should move to the direction of the short
side of a filed lot.
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#5333 TJILK—H-OREHOEE (RLH)
1. Work Item : Stripping works
9. Applied equipment : Swamp bultdozer (16 ton class)

3. Equation

Q=_60 . f. E

q
Cm
Where: Q - Workability per hr gcu.m/hr)
q - Capacity per cycle (cu.m)
Bulldozer (Swamp, 16 ton class) 2. 09 (applied)
f - Soil conversion factor = 1.00
E - Work efficiency (E= 0.86)
Cm - Necessary time for operation per cycle (min)

Cm = 0.034 . L + 0.25 L ~ hauling distance (= 10m)
In case of L=10, Cm= 0.59 min

4. Workability per hr
Q= 60 x 2.09 x 1.00 x 0.6 / 0.58 = 127.5 cu.m/hr

5. Necessary working hours and days
5.1 Net working hour

Working volume
4,604 / 127.5

4,604 cu.m (refer to Table 4-4-1)
36.1 hr

5.2 Working hour per day = 6.1 hr
5.3 Net working day = 36.1 hr / 6.1 hr = 5.9 days

5.4 Gross working days = 5.9 x 30 / 21 = 8.4 days
{n a month, the number rainy days will assume at 9 days during the
construction period. The net workable day is 21 days per month.

5.5 Kecessary number of bulldozer

In case of 10-days working period
8.4/ 10 = 0.8 butldozer
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Note:

l. Work efficiency (E)

-------- ¥York Conditions-—--------

Hork Item Good Fair Poor
1) Top soil removal - _ -
Sandy so0il 0.85 0.75 0.75 0.65 0.65_0.55
Clayey soil 0.7570. 65 0.65°0.55 0.55 0. 45 (applied)
2) Earth movement ~ _ -
Sandy soil 0.60 0.55 0.55 0.45 0.45 0. 40
Clayey soil 0.50 0. 45 0.45 0,35 0.35 0.30
Soil with gravel 0.55 0.50 0.50 0. 40 0.40 0. 35
3) Top soil replace _ _ _
Sandy soil 0.80 0.70 0.70 _0.60 0.60 0. 50
Clayey soil 0.70 0. 60 ¢.60 0.50 0.50°0. 40
Remarks:
1. Under the conditions of wide working place, good foundation, high

speed working and enough thickness (about 20 cm) of earth volume, the
highest E value should be applied.

Under the opposite conditions of the above, the lowest E value should
be applied.

In case that the working condition is ranged between the above, the
middle E value would be applied.

Forl§h§ Ultra Swampy Type Bulldozer, the lowest E value would be
appiie

Soil classification:

Categories Classified soil(s)
Sand sand

Sandy soil sandy loam, loam, silty loam
Clayey soil clay, clay loam
Soil with gravel gravel, sand with gravel and/or gravel with sand,
‘Rock crashed rock
Source:

Cost Estimate Series No.l, Cost Estimate Standard og Land Improvement
Project, Ministry of Agriculture, Forestry and Fishery (MAFF), 1988
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% 534 T K- OFERENDOEE (ML I ENRFR)

. ¥orking Item : Combination works of spreading and compaction of embankment
materials for road construction

. Applied Equipment : Standard type bulldozer 21 tons class
. Equation
Q =Qs x Qc / (Qs + Qc)
fhere: Q - Workability per hr of combination work (cu.m/hr)
Qs- Workability of spreading (110.4 cu.m/hr)
Qe- Workability of compaction (141.75 cu.m/hr)
. Workability per hr of Combination Works (Q)

Q = 110.40 x 141.75 /7 (110.40 + 141.7%)
62.09 cu.m/hr

i

. Necessary working hours and days

5.1 Net working hour (NWH)
Working volume = 16,772 cu.m (refer to Table 4-4-2)
NWH = 16,772 cu.m / 62.09 cu.m/hr = 270,12 hr

5.2 Working hour per day = 5.9 br

5.3 Net working day (NWD)
NWD = 270.12 hr / 5.9 hr/day = 45.8 days

5.4 Gross working days (GW¥D)
GWD = 45.8 days x 30/21 = 65.4 days

Note; In a month, the number of rainy days and Friday would calculate at
11 days during the construction period from November to March. The
net workable day, therefore, is 21 days a month

5.5 Necessary number of bulldozer
In case of 50 days’' construction period, 65.4/50 = 1.3 bulldozers
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# 535 JIAR-—HF-OEREHNOHTE (ERBRLET)
1. Working item : Compaction of embankment materials for road construction
4. Applied Equipment : Standard type bulldozer 21 tons class

3. Equation

¥here: Q - Workability per hr (cu, m/hr)

- Compacting speed (m/hr)

Bul ldozer (Standard, 21 ton class) (= 3,500 m/hr)
Effective compaction width per operation (= 0.9m)
Compacted thickness (= 0.30m)

Work efficiency (= 0.8)

Necessary number of operation on required compaction (= 4)

| IR T I |

9
v
¥
D
E
N

2. VWorkability per hr
3500 x 0.9 x 0.3 x 0.60 / 4 = 141.75 cu.m/hr

Note:
1) Effective compaction width and compacting speed by equipment
Equipment Class E. C. Width C. Speed
Bulldozer 11 ton 0.7 m 3,500 m/hr
- do - I5 ton 0.8 "
- do - 21 ton 0.9 " (applied)
Vibrating 2.5 2.8 ton 0.7 1,000 m/hr
roller 3 5 ton 0.8 !
Tire 8 20 ton 1.8 3,500 m/hr
roller
Swamp 13 ton 1.3 m 3,500 m/hr
Bulldozer 16 ton 1.5 m "

2) York efficiency
————— Work Conditions ---

Equipment Name Good Fair Poor Remark
Bulldozer 0.80 0.60 0.40 (0.6 is applied.)
Vibrating roller 0. 40 0. 40 0. 40

Tire roller 0.60 0.40 0.20

Svamp bulldozer 0. 80 0.60 0. 40

Remarks:
(1) Good condition:

In case of good balance between supply of material and vorkability,
good materials for embankment and compaction, no rolling of vorking place
and no obstruction

(2) Fair condition: ,
condifion between good and poor conditions
(3) Poor condition:

In case of bad balance between supply of material and vorkability,
much wajting time, poor materials with much moisture ratio, complicated
geographic conditions and much work loss

3) Necessary number of operation on required compaction

[tem Equipment Class C.thickness N.N.of operation
Road embankment Bulldozer 15 ton 0.30 m 5 times
" " 21 " 0.30 " 4 " (applied)
Subgrade " 15 " 0.20 7 T
" " 21 .20 " 6
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% 5-3-6 T K —4 — O IEREEH O BE CERARELTHNE L)

1. Working Item : Spreading of embankment materials for road construction

[

Applied Equipment : Standard type bulldozer 21 tons class

3. Equation
Q= 10 . E(A. D+ B)

Where: Q - Workability per Ir (cu.m/hr)
E - Work efficiency (= 0.6)
A - Coefficient of Spreading
Bulldozer, Standard, 21 ton class (= 18)
D - Spreading thickness (= 0.30m)
B - Coefficient of Spreading

Bulldozer, Standard, 21 ton class (= 13

=]

_ ¥orkability per hr (@
G =10x 0.6 x (18 x 0.3 + 13) = 110.4 cu.m/hr

Note:

1) Work efficiency

————— ¥ork Conditions ---

Good Fair Poor Remark

0. 80 0.60 0.4 (0.6 is applied.)

Remarks:
(1) Good condition:

In case of good balance between supply of material and workabiiity,
good materials for embankment and compaction, no rolling of working place
and no obstruction

(2) Fair condition:
condition between good and poor conditions
(3) Poor condition:

in case of bad balance between supply of material and vorkability,
much waiting time, poor materials with much moisture ratio, complicated
geographic conditions and much work loss

2) Coefficient of spreading
C. of Spreading

Equipment Class A B
Bulldozer 3 ton 4 3
(Standard) g 7 5

" 9 " 9 7

" 11 11 8

" 15 13 9

21 18 13 (app!ied)
" {(swamp) 13 10 8
" 16 13 9
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+5-3-7 T F—HF-DOEEEHO EFECAREZMOME L)

t. Working Item : Spreading of gravel materials for road pavement

. Applied Equipment : Standard type bulldozer 3 tons class

. Applied Condition : The spreading width of a road is more than 3 m.
The thickness of materials is more than 10 cm.

. Workability per hr = 230 sg.m/hr

. Labor for assistance of spreading works = 0.3Y4 person/100 sq.m

. Necessary working hours and days

6.1 Net Working Hour (NWH)

- Calculation of Working Volume
Nameof Road Length  Paved Width Paved Area By Machine By Man- Power

(m)} {m) {sq.m) (sq.m) (sq.m)

TR 1,140.0 4.50 5,130.,0 5,130.0 0
FR-1 194.0 3.00 582.0 582.0 0
FR-2 276.5 3.00 829.5 829.5 0
FR-3 290.0 300 870.0 870.0 0
FR-4 297.0 2.00 594.0 - 594
FR-5 138.0 3.00 414.0 414.0 0
FR-6 684.0 3.00 2.052.0 2,062.0 0
FR-7 869.0 3.00 2,607.0 2,606.0 0
FR-8 290.5 3.00 871.5 871.5 0
FR-9 452.0 3.00 1.356.0 1,356.0 0

Total 4631.0 15,306.0 14,712.0 594

Net working hours = 14,712/230 = 64.0 hr
Required man-power = 594 x 0.34/100 = 2.02 man-day

6.2 Working Hour per Day = 5.9 hr (bulldozer)
6.3 Net Working Day (NWD)
NWD = 64.0 hr/5.9 hr/day = 10.8 days by machine
6.4 Cross Working Days (GWD)
GWD = 10.8 days X 30/21 = 15.4 days (by machine)
GWD = 2.02 days X 30/21 = 2.88 man day (by man power)
Note: In a month, the number of rainy days and Friday would
calculate at 11 days during the construction period from

November to March. The net workable day, therefore, is 21
days a month.

6.5 Necessary Number of Bulldozer
In case of 20 days' construction period, 15.4/20 = 0.77 bulldozer
2.88/20 = 0.1 men
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%z 5-3-8

1. Applied Work : Excav
2. Applied equipment :

3. Applied condition :

4. Equation
¥ = Vo
E = El
Yhere ¢ V =
0':.".
)
El =
E2 =

5. Workability per hr
E = El E2 =1

Vo = 129.6 . qo .

V=Vo. E=26
6. Necessary vorking ho
6.1 Net working hou

Working volume
3,447 / 13.99

ISy 7R OIEREEH O BE (/)VKEBOHERI)

ation of small scale canal by trapezoid shaped bucket

0.35 cu.m class backhoe of bucket capacity on trapezoid
shape

fess than 2.5 sqg.m of cross sectional area to he
excavafed

E
£2

= Yorkability per hr (m/hr)

Based on the following equation
o=129.6 . gqo. a / A

qo : Rated capacity (0.35 cu.m)

A : Cross sectional area to be excavated (= 1. 5sq. m/n)
a : Coefficient by rotated angle of boom (= 0.89)
Coefficient by size of cross sectional area to be
excavated = 0.23 . A + 0.68 =0.23 x 1.5+ 0.68 = 1.03
Coefficient by soi! and work conditions (= 0.50)

03 x 0.50 = 0.52 (= 0.515)
a / A 129.6 x 0.35 x 0.89 / 1.5 = 26.9 m/hr
.9 x 0.52 13.99 m/hr

urs and days

r
3,447 m
246.4 hr

inn

6.2 Working hour per day = 6.1 hr

6.3 Net working day

246.4 hr / 6.1 hr = 40.4 days

6.4 Gross working days = 40.4-days x 30 / 21 = 57.7 days

In a month,

the number rainy days will assume at 9 days during the

construction period. The net workable day is 21 days per month.

6.5 Necessary number of bulldozer

In case of

45-days working period -
57.7 / 45 = 1.3 backhoes
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Note:
1. Coefficient by rotated angle of boom
Rotated angle(® ) 45 90 135 180
Coefficient(a) 1. 00 0.89 0.83 0.76 (applied)
2. Coefficient by soil and work conditions

-------- Work conditions -------

Soil Good Fair Poor
Sandy soil 0.75 0. 60 0. 45
Clayey soil 0. 65 0.50 0.35 (applied)
Soil w/ gravel ¢.60 0. 45 0.30
Remarks;

Work conditions in good : in case of loose materials, easy excavation,
no obstruction on work and continuous vork is
available

in poor @ in case of stiff materials to be excavated,
many obstructions on works and continuous
work is difficult.

in fair @ In case between goon and poor conditions
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# 5.3.9 /Ny 7RO EREDOETE (IEH)

1. Applied Work : Excavation
2. Applied equipment : 0.35 cu.m class backhoe
3. Applied condition : 1 4m depth to be excavated
4, Equation
Q=23600.q.f.E
Cm
Where : Q Workability per hr (cu.m/hr)

" n

q Excavation volume per cycle (cu.m/cycle)
q=qo x K=10.3 x0.8=290.28
qo : Rated capacity (0.35 cu.m)
K : Loefficient of loading = 0.8

f = Soil conversion factor (f=1,0)

E = VWork efficiency (E=0.60)

5. Workability per hr
Q =3,600x0.28 x1.0x0.60/ 30
20.16 cu.m/hr

6. Necessary working hours and days

6.1 Net working hour
Working volume
140.9 / 20.16

1]

140.9 cu.m
7.0 hr

6.2 Working hour per day = 6.1 hr
7.0 hr / 6.1 hr = 1.1 days

6.4 Gross working days = 1.1 days x 30 / 21 = 1.6 days
In a month, the number rainy days will assume at 9 days during the
construction period. The net workable day is 21 days per month.

il

6.3 Net working day

6.5 Necessary number of bulldozer
In case of 2-days working period
1.6 / 2 = 0.8 backhoes
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Note:
I. Relation hetween rotated angle of a boom and circle time

Rotated angle(® ) 45 90 135 180
Circle time (sec) 23 30 32 35 (applied)

2. York efficiency

-------- Work conditions -------

Natural ground Loose conditions
Soil Good Fair _Poor Good Fair Poar
Sandy soil 0.§0 0. 65 0.50 0.85 0.70 0. 5b
Clayey soil .75 0.60 0.45 0. 80 0.65 0.50 (applied)
Crashed rock - - - 0. 65 0.50 0.35
Remarks; _
Work conditions in good : in case of loose ground, 1 4m excavated

depth, and no obstruction things, continuous
vorks are available.

in poor : in case of stiff ground to be excavated,
obstruction things and continuous work is
difficult.

in fair : In case between goon and poor conditions
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# 5-3-10 BEHEABOEE(2D 1)
——————————— 1975/76 —=-—-=-—=~==-- E—— . {1 b

Rainfall Nov_ Dec Jan Feb_ Mar Total Nov Dec_ Jan Feb Mar Total
0 to bmm 25 24 29 20 21 126 27 26 20 26 30 129
5 to 10 | ) 1 4 3 13 i - 4 1 - 6
10 to 30 2 2 | 5 { 11 2 4 5 | 1 13
30 to 50 2 - - - - 2 - | 2 - - 3
MT S0 mm - - - - - - - - - - - -

——————————— 1977/78 =——-=—==7————~ e~ 1978/79 -
Rainfal! Nov Dec  Jan Feb Mar Total Nov Dec Jan Feb Mar Total
0 to bmm 28 23 28 23 28 130 21 21 21 21 28 124
5 to 10 - 6 1 2 - 9 2 1 2 4 1 10
10 to 30 - 1 2 3 3 9 4 3 2 3 2 14
30 to 50 2 { - - - 3 1 - - - - |
MT 50 mm - - - - - 0 2 - - - - 2

——————————— 1979/80 ——----=-—=-——=- ———-——--—- 1980/81 -

Rainfall Nov_ Dec Jan Feb Mar Total Nov Dec Jan_ Feb Mar Total
0 to bam 27 25 25 21 28 126 26 24 28 24 26 128

5 to 10 1 2 1 3 2 g9 ~ - 1 2 3
10 to 30 1 pA 5 4 1 13 3 7 | 4 3 18
30 to 50 1 1 - - - 2 1 - 2 - - 3
MT 50 nmm ~ 1 - - - l - - - - - 0
——————————— 1981/82 --——=-——-————- e mmm——— 1082/83 -
Rainfall Nov_ Dec Jan_ Feb Mar Total Nov Dec Jan Feb_ Mar Total
0 to bmm 27 31 29 20 25 132 19 29 24 27 25 124
5 to 10 - - | 3 5 9 4 2 3 1 2 12
10 to 30 2 - l b | 9 4 - 3 - 4 11
30 to 50 1 - - - - 1 2 - | - - 3
MT 50 mm - - - - - 0 | - - - - 1
——————————— 1983/84 ——-—-=——-———-~ e ——w-——- 1984/85 -
Rainfall Nov_ Dec Jan Feb Mar Total Nov Dec Jan Feb Mar Total
0 to bmm 26 26 27 22 30 131 19 25 28 20 27 119
5 to 10 | ) | 6 - 9 8 2 2 4 2 16
10 to 30 3 3 3 1 1 11 4 2 1 4 2 13
30 to 50 - - - - - ] 1 2 - - - 3
MT 50 mm - 1 - - - 1 - - - - - 0
Note; MT - more than
—————————————————— Total Rainy Day -————--=——=--—=-""—""—=
0 _{o bmm 5 to 10 10 to 30 30 to 50 MT 50mm
1975/76 126 13 11 2 0
1976/71 129 6 13 3 0
1977/78 130 9 9 3 0
1978/79 124 10 14 i 2
1979/80 126 9 13 2 |
1980/81 128 3 I8 3 0
1981/82 132 9 9 i 0
1982/83 124 12 11 3 1
1983/84 131 9 11 0 1
1984/85 119 16 13 3 0
Totat 1269 96 122 21 5
Average 126.9 9.6 12.2 2.1 0.5
No Work-
able Days 0 4.8 18.3 5.3 1.8

Workable days including Friday I%g.lglir 96 +12.2+21+05-48-183-53-18
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Rainfall

*& 5310 HHABROWE (2D 2)

Y e A S — 1976/77 ———-mmmmmm

Jan  Feb Mar Total Nov Dec Jan Feb Mar

0 to Hmm
5 to 10
10 to 30
30 to 50
MT 50 mm

Rainfall

a
4 3 4
1 - -
- 1 -

I DN ==

A I e — 1978/79 —=-—ceeev

Jan_ Feb Mar Total Nov  Dec. Jan Feb |Mar

0 to Smm
5 to 10

10 to 30
30 to 50
MT 50 mm

Rainfall

a 0 e a
4 4 4 20 4 5 ? 4 5

[ N |
{ IR I I |
| N I |

1979/80 -—--—-mmooomme e 1980/8] -—-=mem-mm

Jan Feb Mar Total Nov Dec  Jan Feb Mar

0 to 5mm
5 to 10

10 to 30
30 to 50
MT 50 nm

Rainfall

a 0 e a
4 4 ? 17 4 i 2 3 4
- - 3 1 -

1981/82 --=-—-r~-mmmem e 1982/83 ———-=m-emm

Jan_ Feb Mar_ Total Nov Dec Jan Feb Mar

0 to Smm
5 to 10
10 to 30
30 to 50
MT 50 mm

Rainfall

a 0
4 3 2 17 2
- 2 2

[a—

F I I |

LI S I =44l
.
N

E I N [a)

[ |

1983/84 —--—---oooomee e 1984/85 ~—-rmamem-

Jan Feb_ Mar Total Nov_ Dec Jan Feb Mar

0 to Som
5 to 10

10 to 30
30 te B0
MT 50 mm

Note: MT - more than

0 to Smm

1975/76
1976/77
1977/78
1978/79
1979/80
1980/81
1981/82
1982/83
1983/84
1984/85
Total

Average

17
15
20
21
17
17
17
19
17
17
177
17.17

No Work-

able Days
Workable days including Friday 121.1 - 17.7- 1.2 - 2.1 - 0.5+ 90

Average workable days per month

¢

a 0 e a
4 3 4 11 4 2 4 3 4
1 1 2 1

[T T T
I TS
TR B
bl o=

Total Rainy Day on Friday ——-==-——-————meeemnv
5 to 10 10 to 30 30 to 50 MT 50mm

0

—

[
— = T O DD b OO O b

00 DD O OO DD NS O BN e e s LD
RO O OO O OO
OO0 OOoDOoOOS

}h_
‘L\D
=

:

=

0.

03

3.2 0.

o
O‘-‘bc l

+3.24+0.5
104. 2
= 104.2 / 5 = 20.8 days

say 2] days
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% 6-1-1 Biffi—WT*

Description Specifications Unit Price Remarks
(rials)
1. Hiring of Machinery
Bulldozer 15 tons hr 5, 500
" 21 tons " 7,500
lydraulic 0.3 cu.m " 8, 000 Fheel type
excavator 0.6 cu.m " 8, 000 Crawler type
Loader 1.5 cu.m * 10, 000 Fheel type
Dump truck 4 tons " 3,500
" 8§ 7 N 4,000
" i1 " " 5,500
Cargo truck 1 day 15, 000
? 6 " " 40, 000
" 4 " hr 3,000
" g " " 4, 000
7] 11 " ” 5'000
Mini bus day 20, 000
Water lorry B cu.m hr 5,000
Truck crane 15 tons " 10, 000
" 20 " " 12, 000
Road rolter 6-8 ” " 6, 000
Tire roller 9-15 " " 8,000
Tamper 60-80 kg mo 800, 000
Concrete
Vibrator D28 mm hr i, 300
Motor Grader 2200 mm " iz, 000
Submergible pump D 50, 0.4 kv 380, 000 Price
robin w/o hose
2. Materials (lron/Steel)
Reinforcing bar 2 mm ke 1, 200
" #4 mm . " i, 000
" #6 am " 780
" 8 nm " 760
Deformed bar D10 mm(0.616 kg/m) n 500 R.6000/12m
" D12 mm(0. 888 kg/m) " 750 R.9000/12m
" DI4 mm(l.209 kg/m) " 960 R. 11500/12m
’ D20 mm(2. 466 ke/m) " 1, 330 R.16000/12m
Steel pipe dia 2" il 6, 200 R.37000/6m
g dia 4" " g, 200 R.55000/6m
Steel plate t = 9mm kg 700
” t =12nm i 700
Equal angle iron 6 x 50 x 50 mm " 700
" 7 x 100 x 100 mm " 1,000
Nails " 1,100
High strength bolts " 800
Iron wire " 1,200
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Portland cement
Concrete

Form

RC pipe
dia. 400 mm
dia. 500 nn
dia. 600 mm
dia. 1000 nn
dia. 1250 mm

dia. 500 mm

dia. 600 mm

dia. 1000 mm
Asphalt

. Materials (Wood)

Timber

3. Materials (Concrete/Asphalt)

200 kg/cu. m
300 kg/cu. m
Wooden
Rashid(Guilan)
t=50 mm, L=3.5 m
t=56 mm, L=3.5 m
t=68 mm, L=3.5 m
t=95 mm, L=3.5 m
t=110mm, L=3.5 m
Ahwaz (Khuzestan)
t=65 mm,L=2.5 m
t=75 mm,L=2.5 nm
T=110mm, L=2.5 m

for beanms
for others

. Materials (Stone/Brick)

Fine aggregate
Broken Stone
Stone

Brick

. 0il/Gas
Gasoline
Kerosene
Engine oil
. Glass

Gilass

. Paint

Rust prevention
0il paint
Enmulsion

. Compound Price
Brick-laying

Concrete blocks
laying

less than oSmm dia.

20 mm dia.

t=4. 6mm
t= 6 mm

for mortar

ton

cu.m
Cu.m
sq.m

pc

”

ton
cu.m

cu.m
cu.
cu.m
pc

=2

it

sq.m

sq.m
kg
s5q4.m

54.

54.4
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60, 000
9,000
12, 000
1,500

85, 000
98, 000
102, 000
127, 000
148, 000

37, 000
49, 000
114,000
40, 000

70, 000
540, 000

7,000
4,000
3, 000

18

30
250

8,000
25,000

1,000
3,000
500

5,000
4,500

(G)
(G) cement only
(G) cement only

Mater. +Trans.
20+17=37, 000

26+23=49, 000

59+55=114, 000
compound

domestic
imported

for concrete
for concrete

(G)
(@)

domestic
imported

2500/keg



No. York ltem

1

10-1

10-2

11
12
13
14-1
14-2
15
16-1

16-2

16-3

Cut and fill of earth

moving

Cutting and filling of

top soil removal

Cutting and filling of

top soil replacement

Land leveling of earth

moving area

Land leveling of top soil

area

Stripping

Combination of spreading
and compaction works of

embankment materials

Compaction of embankment

materials

Spreading of embankment

materials

Spreading of paving
materials (gravel)

Spreading of paving mate-
rial (gravel) by manual

Excavation of small canal

Construction of plot dike

Slope tamping
Excavation
Excavation

Backfill

Pipe placement

Pipe placement

Pipe placement

# 6-1-2 {tii—l*&

Specification

Bulldozer

Bulldozer

Bulldozer

Bulldozer

Bul ldozer

Bulidozer

Bullidozer

Bulidozer

Bulldozer

Bulldozer

manual

S¥-16ton

SW-168ton

SW-16ton

S¥-16ton

S¥-16ton
S¥-16ton

ST-21ton

ST-21ton

ST-21 ton

ST-3 ton

Back hoe (0. 35cu.m)

machinetmanual

manual

manual

Backhoe (0.
manual

§ 400 mm
excluding

§ 500 mm
excluding

§ 600 mm
excluding

35¢cu. m)

X 3.5m
materials

X 3.bm
materials

X 3.5m
naterials
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ha

ha

cu.m

cu.m

cu.m

cu. n

sq.m

5q4.m

sq.m
cu. m
cu.m

cu.m

pc

pc

pe

63, 308

08,726
43

121

53

68

24

42
429
124
133

1,050
298
249

7,291

1,297

8, 097



16-4 Pipe placement

16-5 Pipe placement

16-6 Pipe placement

17-1 Wet masonry

17-2 Wel masonry

18-1 Dry masonry

18-2 Dry masonry

19-1 Mortar
[9-2 Mortar
19-3 Mortar

20 MOA A-3 Precast concrete
canal

§ 400 mm
excluding

§ 500 mm
excluding
§ 600 nm
excluding

t=30cm
including

t=15cm
including

t=30cm
including

t=15cm
including

X 2.5m
materials

X 2.95m
materials
X 2.5m
materials

materials

materials

materials

materials

1, 100 kg/cu.m

720 kg/cu.
530 kg/cu.

50cm (B)x

x B0em(L)

m

32cm (H)
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s5q.

5q.

54.

sq.
ci.
cu.

ca.

pc

pe

pe

=3

pc

3,682
4, 106

4,429

6,094

3p 861

2,110

1,458
75, 100
53, 350
42, 650

2,874



# 6-1-3 KAEOHE

. Cut and fill of earth moving

Equipment : Swampy type Bufldozer (16 ton)
Workability : 21.44 cu. m/hr (Hauling distance D= 61.6m)
refer to Table 5-3-1
Hired charge : 5,500 rials/hr (The cost of 15 ton bul{dozer is applied)
Unit Cost : 5,500 / 21. 44 = 257 rials/cu.m

. Cut and fill of top soil removal

Equipment . Swampy type Bulldozer (16 ton)
Workability : 73.76 cu.m/hr (Hauling distance D= 27.2m)
refer to Table 5-3-1
Hired charge : 5,500 rials/hr (The cost of 15 ton bulldozer is applied.)
Init Cost ;5,500 / 73.76 = 75 rials/cu. m

. Cut and fill of top soil replacement

Equipment : Swampy type Bulldozer (18 ton)
Workability : 67.62 cu.m/hr (Hauling distance D= 27.2m)
refer to Table 5-3-1
Hired charge : 5,500 rials/hr (The cost of 15 ton bulldozer is applied.)
Unit Cost : 5,500 / 67.62 = 81 rials/cu.m

. Land leveling of earth moving area

Equipment : Swampy type Bulidozer (16 ton)
Workability : 0.130 ha/hr (refer to Table 5-3-2)
Hired charge : 5,500 rials/hr (The cost of 15 ton bulldozer is applied.)

(MMachine cost : 5,500 / 0.130 = 42,308 rials/ha
@Labor Cost : 3,500 rials/day / 6 men/ha = 21,000 rials/ha
Total(Unit Cost= @ +@) 63,308 riats/ha

. Land leveling of top soil area

Equipment : Svampy type Bulldozer (16 ton)

Workability : 0.084 ha/hr (refer te Table 5-3-2)

Hired charge : 5,500 rials/hr (The cost of 15 ton bulldozer is applied.)

(DMachine cost : 5,500 / 0.084 85,476 rials/ha

®@Labor Cost : 3,500 rials/day / 9.5 men/ha 33,250 rials/ha
Total{lnit Cost= @ +@) - 08,726 rials/ha

. Stripping works

Equipment : Swampy type Bulldozer (16 ton)

Workability : 127.5 cu.m/hr (refer to Table 5-3-3)

Kired charge : 5,500 rials/hr (The cost of 15 ton bulldozer is applied.)
Unit Cost : 5,500 /7 127.5 = 43 rials/cu.m

. Combination of spreading and compaction works of embankment materials

Equipment © Standard type Bulldozer (21 ton)

Workability : 62.09 cu.m/hr (refer to Table 5-3-4)

Hired charge : 7,500 rials/hr

Unit Cost : 7,500 / 62.09 = 121 rials/cu.m

. Compaction of embankment materials

Equipment : Standard type Bulldozer (21 ton)

Workability : 141.75 cu.m/hr (refer to Table 5-3-5)

Hired charge : 7,500 rials/hr

Unit Cost 1 7,500 / 141.75 = §3 rials/cu.m
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9. Spreading of embankment materials
Equipment . Standard type Bulldozer (21 ton)
Yorkability : 110.4 cu.m/hr (refer to Table 5-3-8)
Hired charge : 7,500 rials/hr

Unit Cost 7,500 / 110.4 = 68 rials/cu.m
10-1. Spreading of paving materials (gravel) by bulldozer
Equipment : Standard type Bulldozer (3 ton)

Workability : 230 sgq.m/hr (refer to Table 5-3-7)
Hired charge : 2,750 rials/hr (50% of the cost of 15 ton bulldozer is
assumed)

(DMachine cost : 2,750 / 230 12 rials/sq. m

®@Labor Cost : 3,500 rials/day x 0.34 men/100sq.m = 12 rials/sq.m
Total(Unit Cost= @ +®@) 24 rials/sq.n

10-2. Spreading of paving materials (gravel) by manual
Yorkability 1.2. men/100 sq.m (thickness is more or equal to 10 cm)
Labor cost 3,500 rials/man. day

Unit cost = 3,500 x 1.2/100 sq.m = 42 rials/sq.m
11.Excavation of small canal
Equipment : 0.35 cu.m Backhoe with a trapezoid shaped bucket

Korkability : 13.99 m/hr (refer to Table 5-3-8)
Hired charge : 8,000 rials/hr
Unit Cost 6,000 / 13.99 = 429 rials/m

12. Construction of plot dike

cmbankment volume per m (0.3 x 0.9) x 0.3 x 1/2 /0.9 = 0.2 cu.n/nm
Slope tamping volume + 2 x 0.3 x 2 = 0.85 sq.n/n

DCompaction by Bulldozer 0.2 x 53 rials/cu.m = 11 rials/m
@Slope tamping work by manual =0.85 x 133 rials/sq.m= 113 rials/m

Total (Unit Cost= @ +@) 124 rials/m

13.Slope tamping work by manual
Workability 0.38 men/10 sq.m
Labor cost 3,500 rials/man. day
Unit cost = 3,500 x 0.38/10 sq.m = 133 rials/sa.m

14-1, Excavation by manual
Workabitity 3.0 men/l0 cu.nm
Labor cost 3,500 rials/man. day
Unit cost = 3,500 x 3.0/10 cu.m = 1,050 rials/cu. m

14-2. Excavation by machine .
Equipment : 0.35 cu.m Backhoe
Workability : 20.16 m/hr (refer to Table 5-3-9)
Hired charge : 6,000 rials/hr
Unit Cost : 6,000 / 20.16 = 298 rials/cu. m

15. Backfill by manual
Yorkability 0.71 men/10 cu.m
Labor cost 3,500 rials/man. day
Unit cost = 3,500 x 0.71/10 cu.m = 249 rials/cu. m
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16-1 to -3.Pipe placement

( §4007600am L=3.5m)

§ 400 500mm $ 600mm
Price Unit @ Cost e Cost

Workability (pcs/day) 12.3 - 11.3 -
Scaffolding man 7,000%] men - - 1.0 7,000
Skilled labor 5,250%2 men 2.0 10,500 1.0 5. 250
Common labor 3,500 men 3.5 12, 250 3.5 12, 250
Truck crane (15ten) 10,000 hr 6.7 67,000 6.7 67, 000
Total 89, 750 91, 500
Unit cost per piece rials/pc 7,297 8,097

Note; %1 - Assumed price
%2 - Assumed price

16-4 to -6.Pipe placement (§ 4007600mm L=2.5m)
$ 400mm 500mm § 600mm

Price Unit @ Cost @ Cost @ Cost

Workability (pcs/day) 14. 8 - 13.7 - 12. 7 -
Skilled labor 5, 250%1 men 9.0 10,500 2.0 10,500 2.0 10,500
Common labor 3,500 men 3.0 10,500 3.5 12,250 3.5 12,250
Truck crane ( 5ton) 5, 000%2 hr 6.7 33,500 6.7 33,500 8.7 33, 500
Total 54, 500 56, 250 56, 250
Unit cost per piece rials/pc 3,682 4,108 4, 429

Note; *1 - Assumed price
%2 - Assumed price

common labor 3,500 x 2
common labor 3,500 x L.5

i

7,000 rials/day
5,250 rials/day

common labor 3,500 x 1.5
half price of 15 ton truck

17-1.¥et masonry (including materials) per sq.m (t=30cm)

5,250 rials/day
crane

lten Specification Quant’'y  Unit Price Cost
-Materials-
Boulder £25 cm % 0. 30 cu. m 3,000 900
Packed concrete 150 _kg/cu.m 0.119 cu. m 8,000 952
Backfill gravel §515 cm 0.339%1 cu.m 3, 000 1,017
Packed materials*2 0. 068 cu. m 3, 000 204
Vinyl pipe%3 § 10mm ¢.16 m 5,000 800
Others 0.20 % 715
-Labor-
Mason 0.063 men 7, 000%5 441
Skilled labor D.018 men 5, 250%6 95
Common lahor 0.260%¥4 men 3,500 910
Total 6,094
Note: %] t=0.30m x 1.0 sq.m x 1.13 = 0.339 cu.m (loss 13%)

¥2  20% of backfill gravel = 0.339 x 0.2 = 0.068 cu.m
¥3 0.50 m/pc / 3 sa.m = 0.16m/sa.m (! piece per 3 sq.m)
%4 mason works 0.122 men/sq.m + Packed concrete 0.036 men/sq.m +
Backfill gravel 0.34 x 3.0/10cu.m = 0.260 men/sqg.m
%5 Assumed price = common labor 3,500 x 2 = 7,000 rials/day
%6 Assumed price = common labor 3,500 x 1.5 = 5,250 rials/day
17-2. ¥et masonry (including materials) per sq.m (t=15cm)
ltem Specification Quant'y Unit Price Cost
-Materials-
Bouider $§15 cm & 0.15 cu. m 3,000 450
Packed concrete 150 kg/cu.m 0.050%} cu.m 8, 000 400
Backfill gravel §515 cm 0.170%2 cu.m 3, 000 510
Packed materials 0.034%3 cu.m 3,000 102
Vinyl pipe § 40mm 0. 16%4 n 5, 400 800
Others 0.20 452
-Labor-
Masoa 0. 057 men 7, 000%6 349
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17-2. (continued)
Skitled labor
Common {abor

Total
Note; #|
Note; *2

%3
*4

bm x 1.0 sq.
5m x 1.0 sq.
f backfill g
0.50 m/pc / 3 sq.

0.1 /3
0.1 |
% o =

—

mox |
mx |
ravel
m=9

0.015
0. 191%5

= 0.05 cu

men
men

.

9, 250%7
3,500

3 =0.170 cu.m (loss 13%)
0.170 x 0.2 = 0.034 cu.nm

L0/10cu. m

*5

Backfill gravel 0.17 x 3
%6 Assumed price = common labor 3,500 x 2
*7 Assumed price =

common labor 3,500 x 1.5

16m/sq.m (1 piece per 3 sq.m)

79
669
_3.861

mason works 0.110 men/sq.m + Packed coacrete 0.030 men/sgq.m +
= 0.181 men/sa.m

= 7,000 rials/day
= 5,250 rials/day

18-1.Dry masonry (including Materials) per sg.m (t=0.30m)

[tem Specification Quant'y  Unit Price Cost
~Materials-
Boulder §25 cm 0.30 cu. m 3, 000 900
Packed gravel § S5 cm £ (0. 118 cu. m 3,000 354
-Labor-
Mason 0.0147 men 7, 000%2 103
Common labor 0.215 men 3, 500 753
Total 2,110
Note; *1 t=0.20m x 1.0 sa.m x 1. 13 = 0.226 cu.m (loss 13%)

%2  Assumed price

18-2. Dry masonry {(including Materials) per sq.m (t=0. 15m)

common labor 3,500 x 2 = 7,000 rials/day

liem Specification Quant’'y  Unit Price Cost
-Materials- .
Boulder §15 cm =+ 0.15 cu.m 3,000 450
Packed gravel § 5 cm 0.05%1 cu.m 3,000 150
-Labor-
Hason 0.0567 men 7, 000%2 399
Common labor 0,131 men 3, 500 459
Total 1,458
Note; %1 t=0.15m x 1.0 sq.m x 1/3 = .05 cu.m

%2 Assumed price

19. Mortar per cu.m by manual operation

common labor 3,500 x 2 = 7,000 rials/day

R a t i «a
1:1 1:2 1:3
Price Unit 8 Cost e Cost _a _Cost_
Cement 80, 600 ton I.1 66,000 0.72 43,200 0.53 31, 800
Sand 7, 000 clu. m 0.75 5,250 0.95 6,650 1.05 7,350
Common labor 3,500 mnen l. & 3, 850 1.0 3,500 1.0 3,500
Total 75,100 53, 350 42, 650
20.MOA A-3 (Precast Concrete Canal)
[tem Specification Quant'y  Unit Price Cost
-Materials-
Concrete 300kg/cu. m 0. 047 cu.m 12,000 h64
Form 0.90 Q.0 1, 500 1,350
Mortar 1:2 0.0009%3 cu.m 53,350 48
-Labor-
Common labor 0. 107%x] men 3, 500 374
Placement (Common !abor) 0.11%2 men 3, 500 385
Unloading (Skilled labor) 0. 002%3 men 5, 25045 11
" (Common labor) 0.002%4 men 3,500 7
Truek crane (5ton) 0.027x6 hr 5, 000%7 135
Total 2,874
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Note:
¥ for form composition and dismantling, cleaning, and oil coating
0.90 sq.m x 1.12men/10sq. m = 0.101 men
for curing of concrete

0.31 (0.62 x 0.50) sq.m x 0.2 men/10sq.m = 0.006 men
Total = (). 167 men
¥2 92imen/100m x 0.5 = 0. llmen/n
%3  Caulking mortar 0.0009 cu.m/place
%4 Unioading
Skilled labor 0.0047men/cu.m X 0.74 x 0.39 x 0.5 = 0.002men/pc
Common labor 0.0162men/cu.m x 0.74 X 0.39 x 0.5 = 0.002men/pc
%5 Assumed price = common labor 3,500 x 1.5 = 5,250 rials/day

%6 Hauling of Canals : Truck crane 3.91ton/hr D=500m
9 8ton/time/ (0. 047x2. 3ton) = 25.8 pcs (say = 26 pcs)

3.91/2.8 = 1.4, 96 x 1.4 = 36.4 pes/hr(= 1/36.4 = 0.027hr/pc)
x7 Assumed price = half price of 15 ton truck crane
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+ 6-2-1 BERRSER

(Unit : rials)
Iten Quantity Unit Project Cost Remarks
. Field Construction 42.78 ha 12,971, 751
Irrigation Canals 28,691, 743
. Drainage Canals 3, 447 i 8, 649, 958
. Farm Roads 3, 447 m 11, 464, 946
. Experimental Farm 6.42 ha 4, 233, 996
*. Preparatory and Temporary
Yorks 42.178 ha 10, 067, 791
Sub-total 76, 080, 185
. Physical Contingency
(within 10% of above total) LS 7,607, 815
_Total 83, 688, 000
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Ttem
A. Filed construction
A.1 Earth works

- Top soil removal
- Cutting and filling
- Land leveling
- Top soil replacement
- Land leveling of top soil
Lreatment area
Sub-total

A. 2. Plot dike construction
Sub-total

A.3. Plot slope tamping work
Sub-total

Total

B. Irrigation Canals

% 6-2-2 HRERFGRE

B.1. Irrigation canal construction

a) Lateral Irrigation Canal (LIC)

- Concrete (150kg/cu.m)
- Concrete (300kg/cu.m)

- Form
Concrete block lining
Brick lining

Mortar lining (1:2)
Precast C. Canal MOA A-3
Stripping
Compacted fill
Slope tamping
Excavation
Backfill
Sand
Sub-total

[ I D R e |

b} Irrigation Ditch (ID)
Compacted fill
Excavation (manual)
Slope tamping
Sub-total

I

Unit
Unit price
Quantities unit Cost Cost No.
(rials) (rials)
5, 149 cu. m 75 386, 175 2
33, 840 cu.m 257 8, 696, 880 1
35. 04 ha 63, 308 2,218,312 4
5, 149 cu. m 81 417, 069 3
3. 43 ha 08, 726 338, 630 5
_12, 057, 066
5, 921 m 124 734, 204 12
734, 204
I, 357 sq.m 133 180, 481 13
180, 481
12,971,751
112. 4 cu. m 6, 75041 758, 700 T 6-1-1
324. 6 cu. m 12, 000 3, 895, 200 T 6-1-1
373.1 Sq. m 1,500 560, 550 T 6-1-1
1, 5865. 4 sq.m 4,500 7, 044, 300 T 6-1-1
328.3 Sq.m 5, 000 1, 641, 500 T 6-1-1
29.76 cu. m 53, 350 1, 587, 696 19-2
588 pcs 2,814 1,689,912 20
2,414 cu. m 43 103, 802 6
3,738 cu. 121 452, 298 7
1, 641 sq. m 138 218, 253 13
1,649 cu. m 1, 050 1,731, 450 14-1
448 cu. m 249 111, 552 15
166 cu. m 3,000 498, 000 T 6-1-1
20, 293, 213
Note; *| assumed price = Concrete 200kg/cu.m (9000rials/cu. m) x 75%
1, 380 cu. m 121 166, 980 7
672 cuum 1,050 705, 600 14-1
4,692 sq. M 133 624, 036 13
1,496, 616
21,789, 823

Total
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B. 2. Appurtenant structures

Road crossing (n= 7)

Excavation

Backfitl

Concrete(150kg/cu. m)

Concrete(300kg/cu. m)

Form

Reinforced bar (P10)

Reinforced bar (D14)
Sub-total

a

| T A R

Note; *1 assumed price = Concrete 200kg/cu.m (9000rials/cu.m) x 75%

b) Turn-cut {(n=10)
- Dry masoary {(t=1%cm)
- Concrete (300kg/cu.m)
- Concrete (150kg/cu.m)
- Reinforced bar{ § 4mm)
- Reinforced bar{D10)
- Reinforced bar{D14)
- Form
- Steel plate (t=9mm)
- Iron gate (1100x600mmx1pc)
- Iron gate (400x600mmx1pc)
- Iren gate {400x550mmxIpc)
- Iron gate (700x500mmx1pc)
Sub-total

Note: *1 assumed price = Concrete

¢) Siphon {n=1)

- Excavation(machine)

- Backfill

- Compacted fill

- Dry masonry (t=15cm)

- Concrete (300kg/cu.m)
- Concrete (150kg/cu.m)
- Reinforced bar( § 4mm)
- Reinforced bar(D10)

- Reinforced bar(D14)

~ Reinforced bar(D18)

- Wet masonry (t=30cm)

- Brick lying

- Darwel!l bar (DI16)

- Mortar (1:1)

- RC pipe {§ 400mm@3. 5m)

2:

- Pipe placement ( § 400mm@3. 5m)

Sub-total
Note; *1 assumed price
*¥Z2 assumed price

d) Spiliway (n=2)

Wet masonry {(t=15cm)

Dry masonry (t=30cm)

Concrete (150kg/cu. m)

Concrefe (300kg/cu.m)

Form

Reinforced bar (D10)
Sub-total

Note; %1 assumed price = Concrete 200kg/cu.m (9000rials/cu.m) x 75%

ol

89

63
2.4
20.3
154. 7
009. 7
403. 8

103. 75
71. 45
214. 35
97. 65

Concrete 200kg/cu.m (9000rials/cu.m) x 75%
(960rials/m(D14) + 1330(D20))/2 = 1,145 rials/m

31

11
0.4
3.6
14.3
128.3

C
C
C
c
S

200keg/cu

oo no OO0
=gl =S = s B i -
I

[} |7 I

= L0
i R g ot
oOo=33I3I333:3

u.
u.
u.
u.
q.

m
a

cu.
cu.
cu.
cu.
5q.

=333

=2sS0233 33

BE=23I322=
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1, 050
249

8, 750%1
12, 000
1,500
000
960

1, 458
12, 000
6, 760%1
1,000
500
960
1,500
700
1, 000
1,000
1,000
1, 000

298
249
121
1, 458
12, 000

6, 750%1
1, 000
500
960

1, 14552
6, 094
5, 000

1, 145%2
75, 100
85, 000
7,297

3, 861
2,110
6, T50%1
12, 000
1, 500
000

93, 450
15, 687
16, 200
243, 600
232, 050
1, 004, 850
387, 648
1, 993, 485

18, 371
91, 200
8,100
500
314, 450
93, 600
17, 850
286, 300
103, 750
71, 450
214, 350
97, 650
1,317,571

.m (9000riais/cu.m) x 75%

42,018
11, 952
25, 168
18, 371
166, 800
4,725
500
245, 450
730, 176
83, 929
24, 376
2,000
13,740
Z, 553
475, 000
36, 485
1,883,243

119, 681
23,210

2, 700
43, 200
21, 450
64, 150
274, 401
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Parshall flume {(n=2)
Concrete (150kg/cu.m)
Concrete (300kg/cu.m)
Form 1
RC pipe $ 400mm@2. 5m
Pipe placement

Sub-total

Note; %1 assumed price =

*2 applied

>
[ el e R B B

Drainage release (n=6)

Wet masonry {t=15cm) 170
Concrete (150kg/cu.m) 0.4
Concrete (300kg/cu.m) 1.9
Form 12.1
Reinforced bar (§ 4mm) 3.0
Reinforced bar (D10) 111.6
Steel plate(t=9%mm) 441
lron gate (400x550mm) 285. 8
Stop log (wooden) 0.032

Sub-total

Note; #1 assumed price = Concrete

Check gate (n=2)

cu.m
cu.m
3G.m
pc
pc

sq. M
cu. m
cu. m
Sq. M
ke
m
kg
ke
cu. m b

6, 750%1
12, 000
1,500

37, 000%2

3, 682

3, 861
8, 750%1
12, 000
1,500
1, 000
500
700
1, 000
40, 000

2,700
20, 400
24,000
74, 000

7,364

128, 464

Concrete 200kg/cu.m (9000rials/cu.m) x T5%
the price of 500mm in dia., due to no data

270, 270 17-1
2,700
22, 800 T 6-1-1
19, 050 T 6-1-1
3,000 T 6-1-1
55, 800 T §-1-1
308, 700 T 6-1-1
285, 800 T 6-1-1
17, 280 T 6-1-1
985, 400

200kg/cu. m (9000rials/cu.m) x 75%

- Concrete (150kg/cu.m) 0.1 cu. m 8, 750%1 675
Concrete (300kg/cu.m) 0.6 cu. m 12, 000 7,200 T 6-1-1
Form 3.9 sq.m 1,500 5, 850 T 6-1-1
Reinforced bar (D10) 51.6 n 500 25, 800 T 6-1-1
Steel plate(t=9mm) 39 kg 700 217, 300 T 6-1-1
Iron gate (800x550mm) 87. 65 ke 1, 000 97, 650 T 6-1-1
Iron gate {1100x600mm) 87. 65 kg 1, 000 97, 650 T 6-1-1
Sub-total 262, 125
Note: %1 assumed price = Concrete 200kg/cu.m (9000rials/cu. m}) x 75%
Drainage release (n=1, 1D-8)
Wet masonry (t=15cm) 10 $Q. M 3,861 38,610 17-2
Concrete (150kg/cu. m) 0.1 cu. M 6, 790%1 675
Concrete (300kg/cu.m) 0.3 cu. m 12, 000 3, 600 T 6-1-1
Form 2.2 sq.m 1,500 3, 300 T 6-1-1
Reinforced bar (§ 4mm) 0.5 kg 1, 000 500 T 6-1-1
Reinforced bar (D10) 3.8 m 500 1, 900 T 6-1-1
Stop log  (t=bHcm) 0.016 cu.m 540, 000 8, 640 T 6-1-1
Sub-total . 57,225
Note; *1 assumed price = foncrete 200kg/cu.m (9000rials/cu.m) x 75%
Total 6,901,914
G. Total 28,691, 743
. Drainage canals
Drainage canal construction
Excavation 3, 447 m 429 1, 478, 763 il
Compacted fill 730 cu.m 121 88, 330 8
Slope tamping 14, 015 Sq. | 133 1, 863, 995 13
Total 3,431,088

-160 -



C.2

. Appurtenant structures

Drainage road crossing {(n=6)
Concrete (200 kg/cu. m) l
Concrete (150 kg/cu.m)

Form 8
Ket masonry b
Dry masonry 21
RC pipe §600mm @3.5m 6
RC pipe §60Cmm @2.5m 6
Pipe placement § 600mm @3. bm 6
Pipe placement § 600mm @2.5m 6

[ R W e A A
-1 Q0 T on Ut

Sub-total
Note; %1 assumed price =
Drainage check structure
- Concrete (200 kg/cu.m) 56. 1
Form 298.1
Dry masonry 842.3
Wooden stop log 0. 83
Sub-total
Total
G. Total
. Farm Roads
. Farm road censtruction
Stripping 4, 604
Compacted fill 16, 772
Siope tamping 7,513
Gravel 2,266.3
Gravel paving (machine) i4,712
Gravel paving (manual) 594
_Total
. Appurtenant Structures
Corner cutting (n=23)
Compacted fill 29
Slope tamping 51
Sub-total
Access road to field (n=24)
Compacted fill 155
RC pipe %400 mm @=3.5m 3l
RC pipe §500 mm @=3. bm 36
RC pipe §600 mm @=3. 5m 36

Pipe placement § 400 mm @=3.5m 31
Pipe placement § 500 mm @=3.5m 36
Pipe placement § 600 mm @=3.5m 36

Concrete (200kg/cu. m) 37.
122.

Form
Sub-total

cu.m
cu.m
5q.m
5q.m
5q.m
pcs
pcs
pCs
pcs

9, 600
6, 750%1
1, 500
6, 094
2, 110
102, 000
49, 000
8, 097
4,429

139, 500
3, 375

T 6-1-1
9000 x 75%
122, 400 T 6-1-1
346, 139 17-1

448, 797 1
612,000 -
294, 000
48, 582
26,574
2,041, 367

8-1
T 6-1-1
T 6-1-1

16-3
16-6

Concrete 200kg/cu.m (9000rials/cu.m) x 75%

c,
sq.
sq.
cu.

223233

cu.
Cu.
54.
cu.
sa.
54Q.

aIs3a=R

cu.m
s5q.m

cu. m
pc
pc
pc
pc
pc
pc

4 cu. m
8 sq.m

9, 000
1,500
2, 110
540, 000

43
121
133

3. 000

24

42

121
133

121

95, 000
98, 000
102, 060
7,297
7,297
8, 097
9, 000
1, 500
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204, 900 T#®
447, 150 T8
1,777,263 1
448, 200 TG
3,171,503
9, 218, 870
8,649, 958

197, 972 6
2,029, 421 7
999, 229 13
6, 798, 300 1
353, 088 10
24,948 {0-

_10, 403,558 .

3,908 7
6, 7183 13
10,292

18, 755

2, 945, 000
3, 528, 000
3,672,000
226, 207
262, 692
291, 492
336, 600
184, 200
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k

(2)

F.1

Wet masonry of Piteh Rud (L=165m)
Wet masonry (t=30cm) 645.6 sq. M 6, 094 3,934, 286
Concrete(200kg/cu. m) 29.5 CH. m 9, 000 265, 500
Form 112. 6 Sq. m 1, 500 168, 00
Sub-tota] 4,368, 686
Total 15, 843, 924
G. Total 26, 247, 482
Experimental Farm
Farm Road (L=1, 482m)
Compacted fill 1,278 cu.m 121 154, 638
Slope tamping I, 239 Sq. M 133 164, 787
Total : 319, 425
Farm Ditches (L=2, 105m)
Canal
Compacted fill 425 cu. m 121 51, 425
Slope tamping 1,799 sq.m 133 239, 267
Sub-total 290, 692
FD Road Crossing (n=26 places)

- Concrete 150kg/cu.m 0.4 cu. m 6, 750%1 2,700
Concrete 200kg/cu. m 17.2 cu. m 8, 000 154, 800
Concrete 300 kg/cu. m 0.8 cu. m 12, 060 9, 600
Form 80.3 5q. m 1, 500 120, 450
RC pipe ¥ 400mm@2. Sm 25 pe 37, 000 925, 000
Pipe placement § 400mm@2. 5m 25 pc 3,682 92, 050
Reinforced bar (D10) 57 m 500 28, 500

Sub-total 1,333, 100
Note: *1 - Assumed cost =concrete 200kg/cu.m (9, 000) x 75%
Total 1,623,792
Farm Drain (L=1, 19Tm)
Canal
- Compacted fill 472 cu. m 121 57, 112
Slope tamping 2,431 sq.m 133 323, 323
Sub-total 380, 435
FD Road Crossing (n=17)
Concrete 200kg/cu.m 16.8 cu. m 9, 000 151, 200
Form 61.2 sq.m 1,500 91, 800
RC pipe § 400mm@2. 5m 8 pe 37, 000 296, 600
RC pipe § 400mm@3. 5m 13 pc 95, 000 1, 235, 000
Pipe placement § 400mm@2. Sm 8 ne 3,682 29, 456
Pipe placement § 400mm@3. dm 13 pC 7,297 94, 861
Dry masonry (t=30cm) 5.7 5Q. M 2,110 12, 027
Sub-total 1,910, 344
Total 2,290,779
G.Total 4,233, 996
F. Preparatory and Temporary ¥orks
Preparatory work
Land clearing
427800/900 475 nen 4,500 2,137,500
Total 2,137,500
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F.2 Temporary work
- Submergible pump

81places x bdays/place / 21 20 menth 380, 000 7,600, 000
days/month
- Temporary pipe for Piteh Rud Wet Masonry Work
dia. 600mm RC pipe@®3.5 3 pc 102, 0600 306, 000
Pipe placement dia. 600mm@3.5 3 pe 8, 097 24, 291
Total 7,930,291
G. Total 10, 067, 791
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Name

Topographic Map with Plan
General Plan

Vector of Earth Moving
Longitudinai Profile LIC-1
Longitudinal Profile LIC-2

Road Crossing (FR-1), Branch Off, Check Gate (1-1, 2-1), Parshall Flume and Turn-out
(ID-1)

Road Crossing (FR-2, 3, 4, 8), Check Gate (2-4) and Turn-out (ID-2, 3, 4, 5, 6, 10 and
11) ‘

Road Crossing (FR-6), Check Gate (2-2) and Turn-out (ID-7, 8, 9)
Spiliway and Trunk Road crossing (LIC-1)

Lateral Irrigation Canals Spillway 1-2 and Check 1-2

Drainage Release and Check Gate (2-3, 2-4, ID-8)

Longitudinal Profile of Irrigation Ditches

Piteh Rud Siphon (1/2)

Piteh Rud Siphon (2/2)

Longitudinal Profile of Interception Drainage Canal

- Longitudinal Profile of LDC-1 and DD-1

Longitudinal Profile of DD-2,-3 and -4

Longitudinal Profile of DD-5, -6 and -6-1

Typical Cross Section of Drainage Canal and Road crossing (Type-A)
Road Crossing (Type-B) and Drainage Check Structure

Typical Cross Section of Farm Road and Its Appurtenant Structure, and Typical
Layout of Field Block

longitudinal Profile TR

Longitudinal Profile Farm Road -1, -2, and -3

Longitudinal Profile Farm Road -4, -5, and -6

tongitudinal Profile Farm Road -7

Longitudinal Profile Farm Road -8, and -9

Layout and Drawings of Experimental Farm and Necessary Facilities
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