RS A P17 g =i SERG

RGPS HTCTICARIE - (er723)



TS A 7% JIg=ie IBHG
FRETOF-GPTegeaafe -3 (3H)



Mot

WPR->: YRGFTT SRFNCR fEe2e @ gi

3.5 HbelN

SRR -2 RO

Y Tet-eReEd Y I

R IR @ e e

9 YA SHATRCSAT TSI SRR

3.8 i st WMCA @R 57yt

e &g AR e wEdrEe WMCA «F it
G- IRGTE SRFIONR G2 @ §I T
0y NN T TR IR

o) Rfeq @R A fma we

0o ffeg @ Ttg s

v8  Site Layout Plan

v.¢ O e T Sub-Soil w8 =T
0.y IR R

w4  Fish Screen

TF-8: TGS SRIICAA e @ TR WG
8.5 W I

8. YR IR &Y BAMITYR

8.2.5 Barrel Part or Box Part

8.2 Country Side Stilling Basin

8.2.9 River Side Stilling Basin
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e. ey wwow wfoq w1e
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¢.>.> Engineering Survey

¢.>_ Design Highest Flood Water Level

¢.5.0  Long Section and Cross-Section of Embankment & Drainage Channel

e.>8 Pre-Work and Post Work Survey

¢.>.¢  Side Slope of Embankment and Drainage Channel

¢.x  Rubber Dams
¢  Barried Pipe Irrigation System
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R e e ifSBifT %S (Social and Institutional Process)
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GG T 0 ACF | LS A YT TR ST AT 393 |

R0 YT TATRCE Gt SR*== (Local Beneficiaries Participation)
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TRER A RO AfSTIv Codl U |
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o TN ACE RINERIA Tot-e N ooy Frafirs ARG @ el
Wik fice &t & A1

3.8 T st WMCA < &l (WMCA Involvement in Construction)
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- AP, GG IR GEIRIGRT @ WHT TS B (TSIt SA-49Ed TR0
JICER JRIRA T FACR;

- ffife SRR ARBIER @ TR WG AR $90F |

&% ARDET @ TFALTHE WMCA < S

e ST oReSl @ I=F Toleied AROEA ¢ FHACTERE IO Wiy
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2GR SRIBIT fOee @ B2 I

N I Bol-ei T SRR T TR:

GGG FEF TEAEFO TA-LFCH SICSRT ToTo: YR G0 FIET AP | @:
F) SRR IO

SR E K

Rfeq e =R fReae ssra:

A 17 Ty eFesm WA R[Sy Srweey RS Pt 733e <7 |
e (99169 (Regulator)

e 739 (Sluice)

o ify TREFA IS (Water Retention Structures)

- o FIFR 32 (Flushing Sluice/Z7wT6 SIS (Inlet structure)

W.RD

o AP (B A (Lined Irrigation Canal)
e 33T (Aqueduct)

e I2CFIF (Syphon)

@67 (Regulator)

o 1 T, AN e, #HifS Intake @R < 913 T SIS @OETET JIT

AT
o RWT6A Tidal @R Non-Tidal &=TI1¥ Construction 31 % A= |
e \Vertical gate, Flap gate It |
o @UTFIbLEF TOF AlTH Stilling Basin AU |
e (RRTLLIA Standard Opening (2ExTwe!) R 203 TS
5.¢o . (&F)xs.rofil. (Twer), 5.¢o . (@F)x3.¢ofi. (Twwer)
s.20 . (@F)xs.cof¥. (Bwer), 3.20 . (&7)xd.20f. (o)
Pipe Regulator: o.50 fiI. (3F17) € 0.uof¥. (J7)
e (I&T=ICAd Standard Opening Y% ©7t Head Wall / Breast Wall 21t |

o (@RTTOEH (T SR Basin area, JBACSH AT R T4 #A1f GTro7-99
Teitg o3 e et <var =31



W.R.] T2 (Sluice)

331 g 8 SAf fmm Fivs 5291 79209 40 =7 |

T2 I (SIAIE-OI5] ST (o $ T A |

301 8¢ Flap gate Q03 |

=30 ¥y River side @ stilling basin 13 |

7R Standard opening (2gxTel) @eT=GRE Standard opening
(X THOT) 9 TS R ACEF |

TR (56 RYT Basin area, 3RS AR 4R T AT @0eT-99 €lre
fRot-3e <o iRt 331 =3

.35 0 i TR FSICH Water Retention Structure (WRS) |

OR.C

A (e 8 FAF FF T WRS =01 1 27 |
WRS Jr<iRrs: Non-tidal Zone @ Fg =0T AT |
Vertical gate SR fixed weir Q=T Al 419 41 =7 |
WRS ¢ ¢« Down stream g stilling basin i< |
WRS Standard opening (2gxEt®!):

Gate type: @QEGIEE IS opening (2gxTwel) X AcE 58 Head wall/Breast
wall A 1

Weir type:  Fixed weir type wall =31 {7 €179 41 =7 {1 (19 Standard vent
size JIZ |

©.2.8 FIPR T2 (Flushing Sluice)/Zt5 S (Inlet structure)

T2 JRET TR A ToA-2g TP AT TR I I A |
AYErS: Tidal zone 9 construction 20 ACE |

@ I TR (72, CRIE B Vertical gate THeH 2 |

&7 (@ FIPR J2G/ Country side ¢ Stilling Basin 23 A0S |

FIPR I3 Standard Opening size/Vent size @STF69 ¥© R A |

FIPR BOR (T0 IR TA-2FER Al SIfdAI Toe feq e |

AP (316 A (Lined Irrigation Canal)

I QA ©rST2TT5 (CAD) TN SA-LFCH A G5 AT Fell 77 |

AT (A AT TR A ST B A IR T G AT AT el 27 |
@3 Al G5 A 90T Gravity Flow-(S 211 RRIR 31 207 AT |

1T 15 YT Design Cross-section To-eRad I GfRAr «F Boi faeq 93 1



©.2.Y IR (Aqueduct):

o T T Al M A Sfoay I T-20E A TR TR T GFITIT
el 3031 =77 | 9% GFRTIGCE A BAIBER &= Bridge's I 208 AT |

©.2.a JHZFA (Syphon)
ST IR A6 Fe Ze= Fifier w1 23 |

e SIZCFIF AYIFS: Pipe I Box Culvert Type T 41T |
v ey gww Wt e

e I f{3® 3% (Flood Control Embankment)

e A % (Drainage)/<¥e (Conservation) T |
©0.0.> I fFE@ 9% (Flood Control Embankment)

o TI-H IS IV IR & ARG Eovol, Top width & side slope I&H
G T Tyl iy Ty vt & |

©.0.% ify A% (Drainage)/ €9(Conservation) 2

o Tol-oReg eI Aif fEM I S, S e aR AN TrFw F99 Ty
QT oA PR |

©.8 Site Layout Plan:

e Structure €3 Centre point Outfall khal (X FI4CF vo V. MF = | SR
qACS ©F A SWO: do IFW OFCAR AEE I Y AR | SO
Longitudinal Centre line f4%M™ =@ Centre line IRF 8 Flow IR (©
A

o IF @M T T IR AT ffid T @ AEE Aned whivs T @
Diversion TS JYIT IR /A0S J(F | YA Land Acquisition's F @ATS
ST | ISR TR SO AT GRAT OFTOIF RIS I SO I SFAT @16
O FF @ AR ST CSPIfer AT |

e Typical Site Layout Plan Reference f&1t3 (31 T+ (SfSii® GXR G15) |

©.¢ FIOA fSfEa T AR AR F A

o T Location 1§ <=1 -1 U7 w9 & &+ ofF Bore hole Wi
Sketch SFHAIE ORITF FH© I |

e &fsf Bore hole point ¥d Top Reduced level (RL) PWD Datum STt
Survey (< Bore log sheet-9 Ite ZJ | i

©.b IR ffE (Foundation of Structure)
©.b.5 Sub-soil 3 efstam st S Foundation Treatment fafRs So

4 I AT |
<) Sand filling (Soil replacement)
¥) Pre-cast pile
%) Cast-in-situ pile



¥) Sand piling

©.b.] Sand filling (soil replacement)
FoCNE Working Drawing Siicd a9 ground level tF Sand filling @<
emf¥fe RL *fe ME SI6ce =g | WIS @N5T IFT (FM20.8) Seo M. wa v =fif¥
&f5tg Compaction S Base slab @3 f1.57 @3 Bottom level =/ fite =3 |
Compaction F9F & Concrete hammer (Durmus) <R F QTS AT dR
Compaction Maximum dry density €< $0% %09 J |

0.b.9 Pre-cast RCC Pile
Working Drawing ¢ €W Pre-cast RCC Pile @3 & fAf=iii® Point & fcavar
FHAO A |

Pre-cast RCC Pile €¥ SI%1g A¥Ra: woofifi.x0oof I, ¢ 7Rk sfi.
R |
Structure €3 Centre TTF Pile Driving 9% 33 1234 (3 W27 200 (A |

Pile Driving @3 3% &6 woo .. #¥ ¢4 Pile Driving blows number &3¢
S 22F | Blows Number 37 & woo fI.f. Driving-9 90 3 wfefie =
©IRE Pile Driving I8 S 104 A0 Mg W& TINICS (S |

Pre-Cast RCC Pile €3 S#fZ@itsa Yoo .. Base slab @ Concrete @3 footd
ST 2T Ao I AR AR @7 ToifFerT @ ae WAL Clear cover @d
Base slab @9 Reinforcement IF1ITO XF-| U9 T pipe JIUT F thickness
&= |

v.4.8 Cast-in-Situ RCC Pile
Working Drawing @ &wf® cast-in-situ RCC pile @3 & f§FIR® Point &fF
v sares 7 |

Cast-in-situ RCC pile 4% size 4ReS: 8oo . Tiv™ R S, =ik tvrsfa
20 A |

RCC pile @ T4fF®7@ Main Reinforcement @1 Base slab-9 &t SR
FACH BIAIR FACO A |

Pile @3 clear cover maintain ¥ & Spacer bar ST RCC block fifey
Location ¥ main Reinforcement @3 Sits fite =3 |

Pile @< Typical Drawing THea 2 (Sfofie g G10) |

w4 Fish Screen

Tol-og G WU el eamand 3G SRSPOIEE 7Y Fish Screen
I T T A |

Fish Screen @7 Typical Drawing (&3l T (Sfoiie GXR ¢16) |



TIT-8
R TRFISIAR 2T BIR S (-2

8> 2R ST (Hydraulic Structure)

RGFTE TN TIT eees 1w FfiRs 8 (o) & Rawas Boiw fReemeig veg
S = TS |

e Hydrology
e Hydraulic
e Structure
¢ Foundation
8. NG FISICAF &I BAMI 1372 (Main Components of Hydraulic Structure)
TRGFTE T eiTe: f5F STl Pt T4 @TS AT |
o Barrel part 41T Box Part
e Country side Stilling Basin part
¢ River side Stilling Basin part
8.2.5 Barrel part or Box part
¢8 =R RIRGRT FIMAR AT SR+ | ARG TAMITNE @2 SRt o[Ee |

e Sill level/invert level
e Deck slab level/road level
e Operation Deck level
e Breast wall / Head Wall
e Gate (Vertical & Flap)
e Gate Groove Channel & angle
o Base Plate & Hoist System
e Curb/wheel guard
e Railing & railing post
8.2.3.3 Sill level/lnvert level

Barrel part-9 base slab @3 {if3<F Sweaa Ue 1 Base slab 99 @ G0 ¢
Vertical gate NIt SREA I07 @12 level-& Sill level 371 = At 1 Sill level
e T oy e g iR Remer vvg e =1 |

o (I TS e N i elrnem?
e J[tI9 Existing/design bed level $©?



e i T Low Water level 9?2
e Tidal <79 (@ Monsoon Low Water Level.
8.2.5.% Deck slab level/Road level

e Structure < SHRETY @ SK* Roadway f&iit7 477 = ©ItF Deck slab
level/Road level <=1 277 |

e Roadway IS 1 MG 2@ #IIF « Roadway = 28 0.0y fi, (52 F6) =@
T |

8.2.5.9 Operation Deck Level (Vertical gate Operation)

e @ slab level @ Wit operator vertical lift gate TICAT @ WA T AT @
s Operation Deck Level 3511 2% | Deck level-9 Gate Hoisting System
«F Base Plate, Nut 8 Bolt 1T Operating Platform &3 FItY SRS 11 =W |

8.3.).8 Breast Wall / Head Wall

e TEIET Vent size B¢ T & W<k Flap gate TR & @ Vertical wall &
Operation Deck Slab 2r® 57 e AN fslrer <41 =02 A | Ot Breast
Wall / Head Wall <=1 27 |

8.2.5.¢ Gate (Vertical & Flap)

o GfERfE FIACNTS AT G2 4909 Gate I97° A AF | T Vertical Lift
Gate, Flap gate | Vertical gate TS AR T AN = @R Flap
Gate TR Ot RET 6 = | O0F S0 AN 2T0F & 1= 6 Chain-
Pully @< FIRIRT AT SITS 27 |

e Regulator/Sluice ¥¥ Gate FRTAR «I> =6 wFgad SR* 4R &g ARGIT
15 SRt A0 | Gate T ARBEA 1 a1 O 281 (AP AREHT QTONIP
TABIG AN AT AT |

8.2.).v Vertical Gate:
e 3 Gate ARDIENT GFF AAIACT LT 2T |

o % Gate Ty 1 FaEd @ RSy w7 7 & 390, I GR I T A Tw=Ew
9 I YR AT Afofie 2N e s T

o Al FRIFEET T W@STETHLEA (FA T i (R/S) FRR FeT AT =0 A0 |
@ A RIS TN (GF (v ©Ifore I R aviics = lie @
(A N It SPTeR ©fF [9ists Wi |

e Regulator @ T Fimawes &= Vertical T4 Breast wall s 91102 9919 it A< |

8.2.5.4 Flap Gate:
o Gate foa wrRicIEIT 9701 fEe @ Ay FRs =0 s |

yo



e Flap gate ¥41 4t Barrel @3 (*I¥ &1t Breast wall /S hinge plate @ gate
link <=1 ST AT ATF |

e Rubber Seal Flap Gate 97 footag e wdfie To-gwcea s =i =30 |
8.2.)5.b Gate Groove Channel ¥R Base Plate

e Vertical gate Ty Sa=mI <919 &5 Abutment '8 Pier @ Gate Groove IRl =
K AR Swo fLR.x300 . clear 2@ it 1

¢ Base slab 49 Top level @ Vertical Gate I &=y Base Slab &9 3td
Monolithic 3 Base Plate (M.S) It = A= |

e Vertical =R Horizontal Alignment #f5<F 14 Groove @ M.S Channel 43
M.S Angle Jj39%® ZG AICF |

8.2.5.5 Curb/MWheel Guard

e Deck slab &5 T3t T IR 200 .71, Twer {2 Curb/wheel guard
e a1 =

8.2.3.50 Railing & Railing Post

e Curb/Wheel Guard €7 B9 Road JFI37 Railing & Railing post (too .
eoeT) fAafier w41 = |

8..% Country side Stilling Basin part
e Glacis ¥ Toe (/3 End sill %@ S¥G1F Stilling Basin 71 26 20T |
e 4R Basin @ Hydraulic jump <3 319 T Energy dissipate 20T T |
e Jump 99 TR High velocity water flow, low velocity (& #kJf$® 277 |

e Regulator @ 7Y 2t FACART T LT Country side 9<% River side
e Stilling Basin (ewl 23 |
Stilling Basin @ Energy Dissipator 2313 359g© -3 27 |
e Chute Block
o Baffle Block
e End Sill
8.2.9 River Side Stilling Basin part
e Chute Block
e Baffle Block
e End Sill
8.0  QRGFF SIRFISICHIR ST SR*FTE (Others Component of Hydraulic Structure)
e Cut-off wall (RCC/Steel sheet pile)

b))



8.0,

8.0.]

8.9.9

8.0.8

8.9.¢

8.0.%

e Abutment

e« Pier

e Wing wall

e Return Wall

o \Water level gauge

o Ladder

o Protective works (Brick Blocks/CC Blocks, inverted filter & Toe wall)
e Launching Apron (Brick Blocks/ CC Blocks)

o Guide wall

Cut-off wall (RCC/Steel Sheet Pile)

e Scour depth €<= seepage line &lF FF Base slab <3 TS (19 TS
Cut-off wall (&1 (T AT |

e Cut-off wall 52 ¥09F = AT AT RCC Cut-off wall @R Steel Sheet Pile.

o 3.00f%. (AT .00 fi. %18 Twer [T :¢o MM Thickness €& RCC Cut-off
wall AT =N |

o .00 fi. 91 wreifde Twer [{#F Specified thickness Wk SIFIF SR Steel
sheet pile, cut-off-wall R TIZ© T A |

Abutment wall

Barrel portion @3 JI2EE e @ 720 Wall @Rl Wit Retain T4 & OIS

Abutment wall 35T =7 | Abutment wall F¥Ee: Top *¢o A, Thickness @R

bottom 9 design S Thickness (T & |

Pier

72 Abutment wall €3 TRINIR GFIF (S5 R A &5 278 Vertical wall &Fics

Pier <1 20 AItF | Pier ¢ Thickness 8oo .Y, (2t 8¢o . =rm AT |

Wing wall

v2fea Abutment T& Country side @ River side @3 ite @ wall &ff gpiifie
20 Stilling basin €3 T7 <t WGtF Retain ¢ AF ©ItF Wing wall S @O
AICH |

Return wall

Wing wall €9 898 (A Protective works %% el RCC Wall 3% =&t W6
Retain <41 2 ©it<® Return wall <11 ¥ |

Water Level Gauge

3R



e River side Uk Country side @3 BeF *IIt47 Wing wall @ 2 we=1 (Water
level) 39T &5 Water level gauge INITHl = T invert level @ reference RL
CACF W T =T ACF |

8.0.4 Ladder (I2)

e River side 9 Country side «3 &% “fa Hand hold bar 3% woo . 7%
*I9 Ladder <ICT 20 ACF |
e River side 9 Country side €7 Ground level (¥FF Basin ¢ ST T FI0&
Ladder G 20T WM |
o Tl fred W8 (Ladder) NSItT ICS 2T @ Flap gate SoIe g el =1
ET
8.9. Protective Works (Brick Blocks/ CC Block, Inverted filter & Toe Wall)

e River side ¥R Country side @ RCC Floor ¥ #tz2 f&&i2e SFita Protective
works (&3l (T A |

e >¢o TR (BT IR (F.M21.5) @ 9% seo A Khoa @R wboxwboxwoo
.. Brick Block / 8oox8ooxwoo fifii. CC Block (Single Layer) Bed &
Slope 9 IF Protective Works fftet 531 =03 241t |

e Protective works (& 40 F_IF &+ {¢o TR Brick wall W@ Toe wall fsfiet
PARIA

8.9.5 Launching Apron

e Protective works € 232 Whroxwboxwoo ., Brick Block/ 8oox8ooxwoo
fif¥. CC Block Bed @ Double layer @& Slope ¢ Single layer g
Launching Apron st <4 =37 |

e [aunching Apron @ &ITE I I Inverted Filter AT *J €11

8.9.50 RCC Guide Wall

Return wall “it32 Slope portion &3 Brick Block/CC Block 4T3 SR &=y T «feef
Return wall €3 &F (4T3 ¢o . 27 8 voo . Twel [ RCC Guide wall

s ] 4TS |

o
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I e gy =R i e ieE fTwde e g3k S

¢. Rfog werafasew

<)
D))

=71 fA@e 34 (Flood Control Embankment)
i =™ (Drainage)/417 (Conservation) 4 |

¢.> 3t {5389 3 (Flood Control Embankment)

To-AFF G I AT TIF G AT TSt 8 Slope IS @0X @ Iy sl
391 7 o I7 e I A1 @@ K i Ao | 8 I fwae ey I s e
A FNEIT o @erEBa/g3n e s =@ Qi | T fEe i e swee
ffRs B4 arame |

Engineering Survey
Design Highest Flood Level (1:20 Yr. Return Period)

€.5.5> Engineering Survey:

SR it Survey works UFTs SSIq wge ok |

PWD/SOB «a Permanent Bench Mark (BM) & ©ibT «@ wife (0!
34/<i=E Alignment level Survey 31 2T QICF |

PWD ¢ Survey datum SOB 3 Survey datum (¥ 0.8y fi. G |

Datum @ Reference @ Survey ¥ &fefb Point @ @ EeeT “iheal IR OIS
RL (Reduced Level/EL (Elevation) J=1 < (S |

RL/EL value ©F Bangladesh Water Development Board (BWDB) ¢ Water
Level Gauge Station < Reference & m(PWD) (S & <1 20 A |

To-gy G S ¥ FRWtd Permanent BM (PWD/SOB) (2t fly
leveling ¥@ JR¥e RSy &wites Reference RL s &F IR Temporary
Bench Mark (TBM) 7ieay #iffow |

Arbitrary BM value in metre, SSWRDP-(® &ar&y w% F94 & RL BWDB's
Water level gauge station @ 3t A& ‘Tfmrwr Design & T 1 IF
i

¢.>._ Design Highest Flood Water Level (1:20 year return period):

To-215 eI IIRFIR BWDB's Water Level gauge station @ S4CF o
= (A 0 I Highest water level data @ Frequency analysis S 1
in 20 year return period €< &« water level IEHERE e

o8



o TioTy IS IW A BWDB's water level gauge station-43 WRImiRics
I G0 G S_gE 3T orzed S gauge station @9 calculated HFLGE
Interpolation I ©o-2Fg =B HFL (1:20 Yr. Return Period) é@e

T fmEe 9ty oz s =7

@.>.9 Long section - X-section (Embankment/Drainage Channel):

o ZEiike I fwEs IJicsd Alignment IWRT doof¥./seofil. #q Existing
Road/Channel bed <% Centre @ WbT (0o YR &F “It4T Toe side/Bank
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5.2 Design of Rubber Dams

Advantages and Considerations: Rubber Dams, usually built in small to medium rivers
and large khals to retain water in the channel of the khals/rivers for use in irrigation in the dry
season. Rubber Dams are up to about 30% cheaper than gated regulator structures in
channels having widths 30 m or more. For channels smaller than 30m, Rubber Dam is not a
recommended option on economic ground.

Rubber Dams require much less effort and cost for operation and maintenance compared to
gated structures of comparable sizes. Rubber Bags are observed to have 20-yr life period
under average care-taking conditions.

The principal consideration in designing Rubber Dams is that the structure may not constrict
the existing waterway of the channel at the site and cause raised flood level in the upstream.
In practice, a maximum of 10% reduction of waterway area is usually allowed. As the
damming rubber bag between abutments are deflated to pass monsoon flow of the
river/lkhal, waterway area at the structure calculates to length of Rubber Dam between
abutments (Lsam) multiplied by the depth of water over the sill of the concrete floor on the
river bed (Dy) i.e. Astructure = Ldam X Dw.

A Plane Table survey of the site of the Rubber Dam covering at least 100m distances in the
upstream and downstream from the structure location including both banks of the river/khal
is obtained and alignments of the mean bank lines over the surveyed 200 m reach on both
banks are established by visual inspection of the PT survey map and considering a smooth
flow of the river between the bank lines over the surveyed reach. The distance between
these two mean bank lines at the proposed centre line of the Rubber Dam is taken as

Length of Rubber Dam (Lgam).

Considering longitudinal profile of lowest bed level the river/khal over a reach of about a
kilometre, the mean bed profile of the river/khal is established and the mean bed level at the
proposed centreline of the Rubber Dam is determined. Usually, sill of the concrete
structure at the bed of the river/khal is set 300-500 mm above this mean bed level of the
river/khal and the rubber bag is fixed on this part of the concrete floor at the river bed. Depth
of water for waterway calculation at the Rubber Dam location shall be measured from the
1:20-yr flood flow water level to this sill level and denoted as Dw.

Existing waterway at the Rubber Dam location (Aexisting) Shall be computed from the surveyed
cross-section of the river at the location corresponding to the 1:20-yr flood level. It is to be

CheCked that Astructure > o.90erxisting.

Afflux at Flood Flow: Hydraulically, the Rubber Dam structure with the dam bag fully
deflated acts as a single vent hydraulic structure in discharging flood flow. The 1:20-yr flood
flow (Q20) of the river/khal at the location is estimated from the surveyed cross section of the
river/khal using the computed / estimated 1:20-yr HFL and the surveyed mean channel bed
slope by Manning’s equation considering roughness co-efficient (n) value to be 0.035. The
Speadsheet Design Program SizeCal will be used to calculate afflux (h) at the structure to
pass Qu. It is recommended that the afflux may not be more than 500mm. It is expected that
with this size of the Rubber Dam structure, afflux at ordinary to low order floods will be

insignificant.
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Design of Downstream Stilling Basin and Cut-off Walls: The distance between
abutments being quite large (more than 30m) and there being no piers and consequently no
possibilities of flow obstruction between the abutments, it is not expected that flow at the
structure will ever occur with a significant difference in water level between upstream and
downstream, say more than 500-600 mm, in non-tidal rivers/khals. In floods, flows at the
structures will, accordingly, be subcritical. Energy dissipation issue will come at falling floods
at smaller depths of water in the river. It is recommended to use Design Program
EnergysStill to generate a set of flow situation (forms hydraulic jump or not, length of jump,
scour depth, etc) with different upstream WLs and flow heads of 400mm, 600mm and
800mm with a downstream floor depressed by, say, 1.00m. From the scenario of assumed
flow condition and required stilling basins as given by the above calculations, a design
stilling basin and cut-off wall depths will be judged out.

In tidal rivers/khals, the downstream water level in the river lowers faster under the tidal
effect and the differential head between upstream and downstream water levels may be
higher depending on the tidal range at the site. That is, the set of calculations using
EnergysStill may be done with a set of a little higher flow heads — say 600 to 1000 mm. The
other aspects of the analysis in designing will be similar to the non-tidal Rubber Dam:s.

Design of Upstream Floor/Apron: In Rubber Dam structures, upstream floor is not
required to be designed for any hydraulic flow considerations. However, water retention
head in Rubber Dams are quite big — usually 3 to 5 meters. Such big retention heads require
quite long impervious floors, much longer than what are needed at the downstream floor for
energy dissipation. Usually, most of this additional length requirement is provided at the
upstream floor for reasons of economy as the floor thickness at upstream is only nominal.

Design for Floor Thickness and Exit Gradient: Rubber Dams retain significant depths (3-
5 meters) of water in the upstream and usually this retained pressure head governs
requirement of impervious floor length. Thus, additionally safe lengths of downstream stilling
basin can be provided. The design program ExitG-Uplift will be used to design the floor
lengths in respect of exit gradient and uplift.

Example run-output of DesignPro-8 ExitG-Uplift is. given in Table G6-/ll.1: List of
Spreadsheet Design Programs of this Document for reference. Detailed design of the
Rubber Dam structure planned will be done using design program ExitG-Uplift and print out
of run-outputs will be submitted in the Detailed Design and Drawing Folder of the subproject
for review by the PMO-Project Consultants.
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53 CAD Subprojects: Design of Irrigation Canals

Alignment: Irrigation canals should be aligned meticulously for economy and efficiency of the
system. The selected alignment should provide:

- Minimum disruption of existing drainage pattern - lines of high grounds to be followed.
- Minimum requirement for cross drainage structures like aqueducts, siphons, culverts.

- Minimum interference with existing roads, navigation and property lines. The alignment
may be shifted to boundary line to avoid fragmentation of land properties into cut-off un-
accessible small plots

- Maximum command area per unit length of canal to minimize land requirement,
construction and maintenance cost.

Design of Canal Section: General criteria and methods for design of canals (khals) and
embankments are applicable in designing cross-section of irrigation canals. Hydraulic
design of canals will be done using Manning's equation with roughness factor selected
appropriately (n=0.035 for earthen and n= 0.03 for concrete sections). Seepage gradient
(minimum 6H:1V) through canal embankments should be checked with FSL in the canal and
GL at low points along the outside toe of the canal. To reduce land requirement and increase
section efficiency, the inside side slopes may be constructed 1:1 and strengthened with
concrete, brick lining, etc. if considered appropriate and cost effective.

To prevent sediment deposition, minimum flow velocity should be not less than 0.5 m/s,
while the maximum velocity should be selected as non-erodible velocity for earthen canals
usually not more than 1.0 m/s.

Canals with trapezoidal section (earthen section with lined bed and internal slopes) should
be provided with 0.3 m freeboard above full supply level (FSL). Square/rectangular section
canals made of concrete or brick walls should be provided with 0.15 m freeboard above FSL.

To facilitate inspection and communication/transportation, crest width of irrigation canal bank
in fill should be provided as per local requirement but not less than the recommended

minimum crest width of 0.6 m.

Compaction of fill. The irrigation canal earthen section can be (i) in excavation (ii) in fill, and
(iii) partly in excavation and partly in fill. Ideally, earthen canal on fill should be avoided.
However, if unavoidable, much care is to be taken for compaction of the fill soil properly and
a suitable lining on canal bed and side slopes is to be provided to avoid severe seepage and
section failure as water flow starts.

Construction of raised canals with square/rectangular section of RCC, concrete or brick
constructed over earth-filled embankment should be scheduled for 2 years. Earthen portion
of the canal should be completed in the first year of construction (with section increased for
settlement and erosion) and allowed to settle during monsoon season, and the concrete
section constructed in the second construction year, in dry season.

CAD Subprojects (Buried Pipes): Design for Pipe Diameter and Pressure Head

Review of System Layout and Design Parameters: Layout of pipeline system with irrigation
area delineation and design parameters like crop water and irrigation water requirements,
irrigation Duty, etc and preliminary design of discharge, pipe diameter will be obtained from
Feasibility Report — given in maps, tables and charts in various Appendices in the
Engineering Annex. These will be reviewed for revisions, adjustments, if required.

Design of Pipelines: Deign pressure head at each outlet is taken as 0.50 m above the
highest irrigated land level in the command area of the outlet i.e the irrigator unit. That
means, each outlet will have a minimum pressure head it requires to supply irrigation water
throughout the entire irrigator unit.
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Head loss in flowing pipes due to friction can be calculated by two formulas: Darcy-
Wiesbach formula and Colebrook White Formula as shown below. Either one can be used in
design of the pipe system of CAD subprojects. In design of LGED’s buried pipe irrigation
subprojects, the Darcy-Wiesbach formula has been used.

Darcy-Wiesbach Formula:  HL = f (L/D)(v2/2g)

Where

L=pipe length of reach between nodes (m)

D=internal diameter of pipe (m)

V=pipe flow velocity (m/s), for PVC pipes max=1.5m/s, min=0.30m/s, mod=0.80m/s
g= acceleration due to gravity (9.81 m/s2)

f= Moody friction factor; for PVC pipes 0.0168, for Conc pipes 0.02.

HL= head loss in pipe reach (m)

“The above formula is written using pipe diameter D. The formula can also be written using
hydraulic depth of full flowing pipe which is D/4. In that case, Moody ffiction factor f in this
formula is changed to 4f where value of f' is taken as one-fourth of what is to be taken for f.

Colebrook White Formula: V= (-)2(2gDS)0.5 log [(ks/3.7D) + (2.51v/D(2gDS)0.5]

Where
V= pipe flow velocity (m/s), for PVC pipes max=1.5m/s, min=0.30m/s, mod=0.80m/s

D= internal diameter of pipe (m)

S= hydraulic gradient

ks=effective roughness (m); PVC pipes: spigot-socket=0.06mm, chem. cemented=0.03mm.
g= acceleration due to gravity (9.81 m/s2)

v= kinematic viscosity of water (0.00111 at 150C)

Buried pipe system includes bends, fittings like tees, valves and entry and ‘exit conditions.
This cause loss of head to different extents. These losses are expressed in fractions of the
velocity head at the place as hl = C V2/2g, where C is the coefficient defining the fraction
and V2/2g is the velocity head. The coefficient C varies from 0.05 to 1.2 depending on
fittings and on smooth or rough conditions faced by flowing water. In practice, a very
accurate calculation of head loss for fittings is not necessary. A conservative approach in
estimating these head losses is to count all types of fittings and bends together in the reach
and use an average value of C as 0.75 to calculate the total head loss of the reach.

MS Excel Spreadsheet Design Program BuriedPipeDesign has been developed and used to
facilitate design and choice of pipe diameters, head losses, hydraulic pressure head in each
reach of the pipeline. The design is carried out working from the tail towards upstream up to
the header tank. All the pipe lines will be designed this way and it is to be checked that the
pressure head at the header tank has been the minimum to meet the requirement of all the

branch and sub-branch pipelines.

Example run-output of DesignPro-9 BuriedPipeDesign is given in Table G6-I1l.1: List of
Spreadsheet Design Programs of this Document for reference. Detailed design of all the
buried pipelines planned in the subproject will be done using design program
BuriedPipeDesign and print out of run-outputs will be submitted in the Detailed Design and
Drawing Folder of the subproject for review by the PMO-Project Consultants.

Height of Header Tank

b



Design of pipe system described above is to be done twice - first with pipe discharges
calculated using the usual (three-month) duty of irrigation and second using the peak (one-
month) duty of irrigation. The first one will give design diameter of pipes and the second one
will give the design height of the header tank. Maximum pressure head and height of header
tank should be limited to 3-5 meters for usual duty condition and 5-8 meters for the peak

duty condition.
Surges and Water Hammer

Surge: Any transient pressure fluctuation in an open pipe line system is termed as surge.
Surge is caused when air enters into and gets trapped in water in the pipe line and suddenly
finds way to exit say through air-vents. Surges particularly occur when pumping re-starts
after a closure when air in the pipelines gets trapped easily. If a large volume of air is
suddenly released, a shock wave will be developed.

Water Hammer: When kinetic energy of flowing water is transformed into pressure energy,
say by sudden closing of valves, sudden release of large volume of air and sudden
stoppage of pumps, a pressure wave is generated that oscillates back and forth in the
pipeline. This is called water hammer. When the pressure wave finds a open water surface
as in a air-vent stand pipe, the wave reflects back on itself resulting a dampening effect and
eventually the water hammer dies out. If a free surface of water is not met, the oscillation will

continue undampened.

The uPVC pipes used in LGED’s CAD subprojects are of 3.25 bar (32 m) rated pressure. For
such low pressure pipes, standard specification requires that surge/ water hammer pressure
may not exceed 30% of rated pressure (10 m) of the pipes. If the maximum operating
pressure in the pipe system and the surge pressure exceeds rated pressure of the pipe, the
pipe wall or joints may blow up.

Providing air valves at the air-vent pipes which prevent sudden air release prevents surge
pressures. However, in the flat terrain of Bangladesh, protection against surge and water
hammer is provided by the followings:

- Using steel pipe between pumps and the header tank,

- Providing open standpipes upstream of every outlet (these release air and dampen water
hammer),

- Using standpipe diameter equal to or not less than 70% of the diameter of the pipeline at
the place.

Buried Pipe Irrigation Structures

Type of structures and their typical numbers that are usually required in a typical buried
irrigation (UPVC) pipe distribution system are described below in Table G6-1l.1 below along
with summary of their functions. The number of structures shown is typical and will be
determined by design of individual subprojects. Some structure, particularly pump house,
flow control structure, standpipe outlets, may not be necessary in some subprojects. Outline
drawings of the structures are given in Exhibit G6-L: Criteria and Design of Command Area
Development Subprojects for reference. Detailed design and construction drawings of the
structures will be prepared and provided in Detailed Design and Drawing Folder of the
subproject for review by the PMO-Project Consultants.

Descriptions and Functions of Buried Pipe Irrigation System Structures
Nr Structures Typical Nr Required Description  Function

Pump House 0-1

Masonry walls and concrete floor, may be depressed, to house required number of motors
and pumps. Steel shutter windows and doors, and corrugated iron sheet or concrete slab
roofing. Protection and security of pumping equipment.
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Header Tank 1 Rectangular reinforced concrete structure with 3 main separate
compartments, and with (steel) ladder and operating platforms to provide access to gates /
shutters and flow measurement V-notches. Also hand railing and washouts

(A cheaper alternative would be a circular reinforced concrete tank with electronic flow
monitoring devices to outlet pipes). To receive discharge from pumps and allow settlement
of sediment to removed by flushing / manually. Also to enable flow control and flow
measurement to offtaking pipelines. Height to be sufficient to drive design flow through
conveyance pipelines.

Flow Control Structures 0-3

Reinforced concrete structures with gates / shutters / valves and V-notch weirs located at
head of rotation units. To provide flow control and flow measurement facilities at head of

rotation units.
Outlets for irrigation

(risers) 30 (typ.) Lateral uPVC pipe offtake from pipeline leading to (concrete/PVC)
riser pipe capped with an alfalfa valve. Masonry outlet box to be located over riser pipe. The
outlet box supplies water to field channels with pucca-nuccas built into the walls of the outlet
box controlling flows to the field channels.

If lay flat hose connections are proposed then the walls of the outlet box are about 1.2 m
high and steel pipes are set into the walls of the outlet box to which hoses may be attached.
To release irrigation flows from pipeline to typically 5-15 ha irrigator units, usually every 200-
500 m along pipeline.

Standpipe Outlets 0-10 Lateral uPVC pipe offtake with control valve and RC access
box leading to steel pipe riser to which 1-2 lay flat hoses may be attached. To release
smaller flows for hose conveyance to irrigate small areas of higher land, ponds, homestead

gardens, etc

Standpipes (air vents)30 (typ.) Vertical uPVC pipe leading off from top of uPVC
pipeline at high points and usually just upstream of outlets (risers). Standpipes to comprise
uPVC pipe placed within concrete pipes for support / protection. To ensure pressures
within pipeline remains within design limits and to allow air to vent. Top of standpipes to be
0.6 (typ) m above design HGL

Escapes (standpipe overflows) 3 Vertical uPVC pipe leading off from top of PVC
pipeline at key locations and where escape flow can discharge safely through surface
ditches. Small clear piezometric tube to be fitted to allow monitoring of water level

(pressure).

To allow monitoring of pressures in pipeline, feed back to pump operator to increase /
decrease pumping flows, and for excess flow to discharge safely into drainage ditch. Top of
standpipes to be 0.3 (typ) m above design HGL.

Washouts 3 uPVC pipe offtake with control valve and RC access box located at
low point(s) in pipelines. To allow periodic flushing and emptying of pipeline for repairs and
removal of sediment.

Pump House

The pump house will typically have brick masonry walls and a concrete floor that may be
depressed below ground level so that the suction head for the pumps does not exceed a
practical limit of 5-6 m. It should be sufficiently large to house the required number of motors
and pumps. Steel suction and delivery pipe work should be arranged to facilitate access to
the pumps for operation/ maintenance. For ventilation steel shutter windows and doors are
required. The roof may be corrugated-iron sheets or a concrete slab. The pump house
provides protection and security for pumping equipment. A typical arrangement of pumps in
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a pump house is shown in Exhibit G6-L: Criteria and Design of Command Area Development
Subprojects. However, arrangements at different sites will be different.

For subprojects drawing water from larger rivers, it may not be practical to locate pumps
inside the pump house, even with a depressed floor, as the pumping suction head could be
too high (more than about 4-6 m) in the lean season. In this case, usual practice is either to
provide a concrete platform on the river bank slope where the pumps may be placed in the
lean season and removed during the monsoon, or to provide a floating platform anchored to
the river bank. Unless the river bank is stable any pumping platform should comprise a
reinforced concrete slab supported on top of precast concrete / steel sheet piles. Access
steps to the platform would facilitate placement/ removal of pumps.

Header Tank

Height of header tank is determined by pipeline design considering peak demand flow based
on 1-month irrigation duty to provide necessary head to supply irrigation water to all the
outlet risers. A freeboard of 0.2 m may be provided. As pressure head requirement for usual
flows is much lower, to avoid pumping excessive heights that incur unnecessary pumping
cost, the discharge pipes from the pump house enter the tank in the bottom half of the tank.

There would be three main compartments in the Header Tank. The first receives water from
the delivery pipes and facilitate settlement of any coarse sediment. Flows into the second
compartment are controlled by (200mm or 250mm) alfalfa valves operated from an operating
platform on top of the tank. From the second compartment, if flow measurement is not
necessary, flows may be through orifices (can be closed by valves operated from the
platform) into the third compartment. If flow measurement is required, the orifices will be
closed and flow will be passed over 900 V-notch weirs and measurements are recorded.

The second and third compartments are divided into sub-compartments according to the
number of off-taking pipelines. The number and diameter of alfalfa valves is determined from
the design flows, adopting a head loss of 100 mm for each valve.

Only one V-notch weir will be provided to measure the flows to each off-taking pipeline and
their crest levels vary according to the design discharges — the higher the discharge the
lower is the crest. Sufficient head loss (likely to be 150 mm) should be allowed so that flow
over the notch remains free i.e unaffected by downstream water level

Flow Control/Measurement Structures

190. For many subprojects flow control/measurement for rotation units would be at the
header tank when each rotation unit will be supplied by a separate pipeline from the header
tank. However, for the larger subprojects, a pipeline offtaking from the header tank may
supply water to two or more rotation units, in which case an additional flow control /
measurement structure will be needed at junction of the pipelines from those rotation units.

A typical secondary flow control/measurement structure will comprise several compartments.
The inlet pipe would discharge into the first compartment, from which flows into second
compartment would be controlled by alfalfa valves operated from the top of the tank. Flow
measurement to each pipeline would be by a 900 V-notch weir set into the partition wall
between adjacent compartments.

The secondary flow control/measurement structure would incorporate the following features:
(i) trash racks to prevent trash entering the off-taking pipelines; (ii) an operating platform to
access the valve operating handles and V-notch weirs; (iii) access ladders; (iv) small pipe
drains set at the floor of the structure to allow cleaning of each compartment; and (v) pipe
overflows set at design water level.

Height of the structure is given by the pressure head obtained from pipeline design,
specifically the hydraulic pressure head in the off-taking pipelines plus head losses at the

structure itself.
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If flow measurement is not needed then a simple and much less expensive alternative would
be to provide a gate / sluice valve located within a valve chamber/box at the head of each
off-taking pipeline. To protect against surge pressures and allow exit / entry of air a
standpipe should be located just upstream of the valve.

Riser QOutlets

In uPVC pipe line system, outlets typically comprise a laterally off-taking uPVC pipe leading
to a riser pipe capped with an alfalfa valve set at an offset position from the main pipe line.
The offsetting is to avoid damage to the main pipeline due to construction of heavy masonry
works on it and also to allow access to the pipeline in events of repairs being required. For
main pipeline with concrete pipes, the riser pipe can offtake directly from top of the main line
and the distribution box built there. A masonry distribution box is located over the riser pipe.
To prevent tampering of alfalfa valve, a lockable cover may be provided on top the outlet

box.

Depending on area of the irrigator unit, the offtaking pipe diameter should vary from 160-225
mm, and the alfalfa valve be either 150mm or 200mm in diameter. The distribution box
supplies water to field channel, and the pucca-nucca built into the walls of the outlet box

control flow to the field channel.

For outlets supplying water for lay-flat hose conveyance to farmers’ fields an alternative
design of the distribution box will be with high walls - assuming water is to be conveyed less
than 100-150 m then, a 1.2 m high walls are likely to required. In the walls, outlet pipes are
fixed to which farmers are to connect their irrigation hoses.

Standpipe outlets

For smaller areas, less than about 10 ha, or to provide water to fish ponds, standpipe outlets
are suggested. These structures comprise a uPVC pipe lateral offtake, with control valve
housed in a small masonry chamber, leading to a steel pipe riser to which arrangements for
connecting 1-2 lay flat hoses may be made.

Air Vent Standpipes

Air-vent standpipes comprise vertical (uPVC / concrete) standpipes leading from the top of
the main pipeline. Air-vents are located at high points along the pipeline and just upstream of
every outlet. They allow entrapped air from the pipeline to vent and ensure that surge/ water
hammer pressures in the pipeline remain within limits. Top of air-vent standpipes is usually
0.6 m above the design hydraulic grade line (pressure head) at the standpipe point.

The air-vent standpipes may comprise just concrete pipes placed one above the other from
small base concrete on top of a short uPVC riser pipe. If this simple design is adopted then
the concrete joints must be sealed carefully and may require periodic re-sealing.
Alternatively, the uPVC riser pipe may be taken to the required height, in which case a
concrete pipe surround will be used in the lower part of the PVC pipe for protection.

Diameter of the standpipes should not be less than about 70% of the parent buried pipe
diameter while their heights will depend on the design pressure in the pipeline. For an
upstream control system, as in ours, the pressure in the pipeline declines from the header
tank to the tail. For most subprojects, heights of standpipes will probably vary from about 6.0
m at the head to a minimum of 1.6 m at the tail end.

Escape Standpipes

Escape standpipes also, like air-vent standpipes, comprise vertical uPVC / concrete pipes
leading from the top of the parent pipeline. Escape standpipes are located at a few key
locations and allow excess flow to discharge safely into a drainage ditch. The top of escape
standpipes is usually set just 0.3 m above the design hydraulic grade line at the position.
Escapes always are provided with a small clear piezometric tube fixed to the standpipe to
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allow monitoring of pressures in the pipeline and “feed back” to the pump operator to
increase supply if pressure is low, and to decrease supply if pressure is too high.

Construction of escape standpipe will be like the alternative construction of air-vent
standpipe explained above — continuing the uPVC riser pipe up to the full height and using a
protective concrete pipe surround in the lower part. The piezometer pipe will be fixed above
the concrete pipe surround. The escape pipes will be provided with a bend pipe at the top so
that excess water falls a distance away from the standpipe, where the ditch starts.

Washouts

Washouts comprise a side pipe off-take from the parent pipeline fitted with a control (gate)
valve and leading to a concrete / masonry protective box. Washouts should be located at
particularly low points along the pipelines, usually one for each line, to allow periodic flushing
of sediments from inside the pipelines and emptying for repairs, when needed.

Pumps and Power Requirements

A pump set comprises the followings and is about 1-2 percent of the subproject cost:

+  Pump - cast iron centrifugal pumps up to 8 inch (200mm) size manufactured locally.
« Power unit — either an electric motor or a diesel engine

+ Steel base frame- on which the motor and pump are fixed — usually skid type

« Main switch and starter — for electric motors only

« Electric connection to mains — for electric motors only

+ Battery and starter — for diesel engines only (manufactured locally)

« Other associated items - steel pipes (suction and delivery), pipe bends, gate valves, foot-
valve (to prevent back flow) and screen, etc.

Electric motors (average power efficiency 75%) are much more efficient than diesel engines
(average fuel efficiency 25%). Also electric power attracts a significant subsidy in
Bangladesh. For these reasons adoption of electric motors will reduce operation costs.
However, complete reliance on electric motors makes farmers vulnerable to load shedding,
frequent in Bangladesh, and crop losses.

Roto-dynamic pumps fall into the following categories: (i) axial flow pumps ~ low head and
high discharge; (ii) centrifugal pumps — high head and low discharge; and (i) mixed flow
pumps. They are all designed to run at constant speed and their performance is dependent
on pumping head and discharge, power requirement, efficiency of operation.

Axial flow pumps, very popular in China, Thailand, Vietnam but not much in use in South
Asian countries including Bangladseh, are 10-50% energy saving for static lifts of 1-2 m but
not energy saving for heads 3m and above. Axial flow pumps are therefore not suitable for
CAD subprojects that usually invelve pumping heads of 5-6 meters.

Centrifugal pumps covering wide range of discharges and heads are manufactured in
Bangladesh by Milners Pumps Ltd. Most of the CAD subprojects under SSWR development
have used these local pumps. Information of the pumps on model and sizes, operating range
of heads and discharges are given in Table G6-11.2 below. For subprojects with pumping
heads ranging between 6-13 m, Pump Type C is likely to be most suitable, while for higher
heads, 11-20 m, Pump Type F is suitable. The Yanshan pump is suitable where even larger
heads, from 12-29 m, and higher discharges are required.

Particulars of Centrifugal Pumps for Use in CAD Subprojects
(Pumps A to F are from Milners and Yanshan is from China)

Significant friction loss occurs at the pump set and accessories which should be considered
with due care. For a reasonable typical pumping installation comprising 4 bends / fittings and
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40 m of pipe, the total friction head loss would be about 3-4 m for peak flows which may drop
to about half this for usual flows.

Observations indicate that amount spent on energy in a single year is more than the cost of
the pump sets. Thus, taking care to select pumps that will be operating efficiently will reduce

irrigation cost significantly.

To allow for varying irrigation demand, at least three pump sets are recommended for CAD
subprojects, and in general 3-6 pumps will be provided depending on scheme size, location
and crops grown.

For a given discharge and head the energy required is given by:
Energy (kWh)=981 QH T
(e1 e2)
where:
Q is the pumped discharge (m3/s)
H is the average pumping head (m)
e1 the pump efficiency (in the order 0.7-0.85)
e2 the motor driving efficiency (0.7-0.9 for electric motors and 0.1-0.35 for diesel engines).

Using the above formula and considering pump efficiency 75% and electric motor efficiency
75%, a spreadsheet calculation of power requirement for a scheme of net irrigation area of
313 ha, a gross water requirements of 826 mm and an average pumping head of about 9 m,
gives energy requirement using electricity as 360 kWh/ha which with a rate of BDT 4.50 per
kWh costs BDT 1620 per ha per season.

Qe



SH-Y SPECIFICATION

SPECIFICATION & NOTES :

1. R.C.C WORKS:

AllR.C.C WORKS

R.C.C PILES

LEAN CONCRETE

A. Concrele . 28- days standard 28- days standard
i)Strength: cylinder crushing cylinder crushing --
strength shall be 17 | strength shall be 20.7
N/ mm? N/ mm?
ii)Proportion by volume 1:2:4 1:1:5:3 1:3:6

iii)Cement

Portland Type -1

iv) Coarse aggregate

20mm down graded
brick chips (Well
graded between
20mm & 8mm size.)
(LAA value not more

20mm down graded crushed stone chips (Well
graded between 20mm & 8mm size.) (LAA
value not more than 40)

than 40)
v) Sand FM 1.80 FM 1.80 FM 1.00
vi)Slump : (at work) 60-75 mm 60-75 mm (Precast) 60-75 mm
100- 125 mm
{cast —in situ)

B. Reinforcement

40 grade deformed M.S. bar
Minimum vield strength 275 N/ mm?

2. Clear concrete

Earth faces = 756 mm. Water faces = 50 mm

cover -
All other faces = 25mm. R.C.C Piles = 40 mm
3. C.C blocks C.C blocks with cement, sand (FM> 1.50) and shingles (40 mm down
graded) with mix proportion 1:3:6
4. Back filling Back filling outside abutments, wing walls and return walls up to FGL

shall be done simultaneously on both sides with local sandy soil and
should be free from vegetable roots and other organic materials, as
soon as wall lifts are constructed.

5. Foundation
Treatment

Sand filling below the foundation shall be completed in 150 mm layers in
optimum moist condition as per sub —soil investigation report.

6. Strength

During pouring samples shall be collected by the contractor in presence
of Engineer — in- charge in standard cylinder, one for each wing wall,
abutment, return wall, top slab, apron and barrel foundation for testing 7
day strengths for quality control.

7. Protective work

Earthfill in side slopes shall be compacted in horizontal layers to
satisfaction of the Engineer in charge before placing filter material and
block.

8. Filter Materials

i) Brick Chips : 20mm to 40mm Size (LAA Value < 40)
ii) Sand : Coarse Sand (FM= 1.5)

9. Embeded Parts of
gates :

M.S embeded parts such as angles, channels for vertical gates and
fram & wall brackets for flap gates welded to anchor bars shall be
installed in proper alignment before casting of concrete as shown in
working drawing.

10. Formwork

Formwork for Concrete for making fully leak proof shall be faced with
plain 28/26 gauge steel fitted over 38 mm thick wooden plank panels
suitably braced or steel framing faced with minimum 12/ 14 BWG mild
steel sheet. Formwork for C.C blocks shall be fabricated from m.s steel
of sufficient thickness to prevent any distortion.

Q
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Appendix El:
Appendix E2:
Appendix E3:
Appendix E4:
Appendix ES5:
Appendix E6:

Sample Drawings of a CAD Subproject

SP 33097 Mongalpur

Index Map, Schematic Layout and Layout Drawing
Pump House

Header Tank

Flow Control Tank

Long Profile for Main Pipelines

Standard Drawings
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CONCRETE OUTLINE : FLOOR SECTION
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DETAILS OF RUBBER w>®u

h‘ ANCHORAGE LINE
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INLET/OUTLET (Note—2)
o
T
; 15000 _ 15000 )
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PLAN OF BASE COVER SHEET

Note :

1. Holes on both bag & coversheet should be siretched locally
by pasting on exira layer of rubber sheet which is threes
times as holes In dia.

2. Opening on cover shest shall be made at site according to
locatlon of inlet/outlet on Base floor.

3. Dimensions of A & B Is to be provided by BIC, China,
so it will be supplied before construction.

/S

ACTURER OF RUBBER BAG

WIDTH OF JOINT TO BE
DETERMINED BY zyzcwll/

Y u/s

(=]
(=]
(']
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L X
42323 5199 “
450 7522 SER
i 8422 il
t 1

PLAN OF UNFOLD LATERAL
CLOSER OF RUBBER BAG

CO—ORDINATE OF D/S PORTION OF RUBBER DAM

POINT a b c d [} f g h 1 J k |

Y (m) |4.50]4.10(3.70|3.30] 2.90| 2.50| 2.10| 1.70| 1.30| 0.90]0.30 0

X(mm)oool 2| 2| 2| 7| 2| 2| 2| 2] 2| 7 |ooea

SPECIAL NOTES FOR ANCHORING SYSTEM

Anchor Bolt shall be fixed during 2nd stage casting of concrete,

Dovel bars shall be provided during 1st stage czsting.

Level of the embedded Lower anchoring plate should be carefully
maintained by adding horizontal dowel bar by means of welding.
Anchoring system should be finalized during 2nd stage casting of concrete.
Proper vibration and rich concrete (1:1.5:3) skall be used during casting

10 attain the minimum 28 days cylinder strength of 28 N/sqgmm

Test Results must conform to the specifications mentioned in this drawing .
All the tests must be accomplished in presence of the Engineer in charge,
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GENERAL PLAN AND LONG SECTION
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SECTIONS & DETAILS OF PROTECTIVE WORKS
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SECTION 10-10
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_ Toe Wall
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CONCRETE OUTLINE DETAILS
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REINF. DETAILS OF C/S FLOOR, WING & RETURN WALL
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REINF. DETAILS OF R/S FLOOR, WINGS & RETURN WALL
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DETAIL DRAWINGS OF
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GENERAL PLAN & LONG SECTION
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SPECIFICATION & NOTES ON MATERIAL & WORK
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SECTIONS DETAILS
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REINF. DETAILS OF SECTIONS
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Government of the People's Republic of Bangladesh
Local Government Engineering Department

Small Scale Water Resources Development Project (Jica-2)
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DETAIL DRAWINGS OF
HEADER, LINED & BURRIED PIPE




LAYOUT PLAN OF BURIED PIPE NETWORK

End of CC3C4
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@ D=700mm
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Ch. 0+000 km

1564m
=350mm

1=
D

End of FF1
Ch. 1+564 km

End of BB1B2
Ch._1+850 km|

End of DD1D2
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SCHEMATIC LAYOUT
AND HYDRAULIC DATA

11.09
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85 B3 B4
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11.38 o G1 R 60
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30
Ru1
0.059 g 140
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Ru6 12.64 13.75 =51
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15.04 £ D c A
s ! 63 3
16.03 | 16.54 ¢ 16.90 pr U B17.81 18.10
5024 16.25 & 16.71
20 0.159 0.106
Ch. 2+800 135 20 C1
. 2+ m
1578 { D1 . C2
15.89 14.97
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0.118 SE
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14.02 G2 0.089
¢ D2 5
= 14.64 —
90 0.083 135 Ru2
0.059 o
50 70 ¢ C3
13.08
RS 0.059
12.85 -
0.047
G3 40
12.60
11.20® C4

11.82 g.. D4

Notes :

1. Design Irrigation duty at field level : 0.95 / s/ha (8.2 mm/d)
2. Design Irrigation duty at pipe outlet : 1.19 /l/s/ha

LEGEND :

Header Tank
Flow Control and Masurement Structure

Hydraullc Design Pressure in Pipe (in meters)

Discharge in m 3/s
Net Irrigation Area in ha

| RU_| - Rotation Unit
-Area ha
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HEADER TANK GENERAL ARRANGEMENT-1
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SITE PLAN
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Notes
1. All dimensions in millimeters unless otherwise shown.
2. Exact location of vc:ﬁ.m:m wﬁmzo:. and of {temporary) pumping platform shall be Hw_,unhﬁ,m"wu.ﬁnﬁwmdu ke m:.w.u_“_ﬁ._ﬁw of
as directed by the Engineer on Site. nornh-west corner of Geshinga Bazar.,
3. Enamel waler level gauges graduated in centimeters to be provided to measure
depth of flow over V.notch weir. The V _notch weir shall comprise 12mm thick
steel plates set In the concrete compartment wall.
4. Steel pipe washouls to allow emptying of structure and steel pipe overflows to be
pravided as directed by the Engineer on Site,
5. All walls, operation deck slab, columns and foundation to comprise reinforced
concrete Class C (21 N/mm2minimum strength).
6. Blinding concrete placed under foundation to be Class D (15 N'mm2 minimum
strength).
7. Reinforcement shall be deformed steel bars (minimum yield strength of 276
N/mm?) unless otherwise shown.
8. Chamfers 20x20 mm to be pravided to alt exposed concrete edges,
8. 1 No ouler access rung ladders and 3 No inner ladders to be provided (1 to each
companmant).
10. Foundation fill material shall comprise suitably graded and compacted sand,
. gravel or stone or blinding concrete as directed by the Engineer,
11.

3000

Invert level of MS Overflow Pipe set at DWL + 200 mm.

BANAR RIVER
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Proposed Header Tank
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LONG PROFILE OF RCC BURIED PIPE SYSTEM OF MAIN LINE (LENGTH=2.016 km)

AND HYDRAULIC GRADE LINE (A-B-C-D-E-F-G)
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PLAN OF PUMP HOUSE
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SECTIONS OF PUMP HOUSE
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PLAN & SECTION OF HEADER TANK WITH
BURIED PIPE ALIGNMENT

SECTION X - X . ,_|:L _ T

~ ]

“—RCT BURIED PIPE - MS WRE NET ——TFE JOINT WITH JUTE BANDAGE

] - = N _wm N _m \\ mig e LA
= \\\ ﬂ \ _ML__ \ i \ ww?«_m.-.:.uim DUNETER OF PIPC 90Cmm
o \O \ _ﬁm_ \ { & 2 \& ﬁ n _I m |
G D p A o — tro——Odr-6Fotof—0olt—f——
Wl N —rww.”m_ m m ﬁ_.ww.f.“ M N g “ 12 BWG M.S WIRE NET TR JOWT W Jute €
= BT EE P
® |O BB 5! 7777775 ———
e Wm L] i L L e
iz o P T




A

gL

EAST SIDE

AN

NN

PLAN OF HEADER TANK

1500

1500

|

] I _
\\\\\\\\\\\\\\\\\\\\\\\\\\\\ B
ON g o N : I ‘_ 3

oy
§ g
3 i

‘ =

1

| B
I A

WEST SIDE

S \\\\\\\\\\\\ B %

r_ _l_ mmmmmmmmm
TIL
E100

M

PLAN




ELEVATION OF HEADER TANK
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DETAILS OF WATER CONTROL STRUCTURE
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DETAILS X-
WATER CONTROL
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LONG PROFILE OF RCC BURIED PIPE SYSTEM (3.00 Km)

And HYDRAULIC GRADE LINE MAIN CANAL : A-B-C-D-E-F FIGURE-2
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LONG PROFILE OF RCC BURIED PIPE SYSTEM

AND HYDRAULIC GRADE LINE (A-B-C-D-E-F)
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