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400 VARIES 

TOTAL QUANTITY OF STEEL = 42.330 TONS. 

NOTES; 

1. ALL DIMENSIONS ARE (H MILLIMETRES AND LEVELS ARE IN METRES UNLESS OTHERWISE SPECIFIED; 
2. DIMENSIONS ARE NOT TO . BE SCALED ONLY WfiliTEN DIMENSIONS SHALL BE FOLLOWED. 
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SCHEDULE OF REINFORCEMENT 
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CEMENT CONCRETE 
: 2 : 4 

; 
370 

ROUTE. 
NUMBER 

50 
PLACE' NAME 

KILOMCTRAGE 

• • * \ . 
' 

ISO 350 ISO 

— P.C.C. V:4;8- 

KILO METRE 
STONE 

NUMBER 
PCC !:2;4 

a"-.. '• ;li 't ... 'j 
•, . 'a ; ' T', •' • '' 

, V ■.Vi 
A ' 

. ISO 2 SO . ISO 

SECTIONAL PLAN FRONT ELEVATION SIDE ELEVATION 

TyPICAL DETAILS: OF ORDINARY KILOMETRE STONE 

SECTIONAL PLAN 

/ ROUTE 
/ NUMBER \ iv 

J, 1 • 0 
i , ;- j.. .. 

., .. t CEMENT CONCRETE 
1: 2 : 4 

a r- C-. 
i'l. 0 V- "L • ' .i 
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soo 
520 

TERMIfTAl STATION 

KILOMETRAGE 

NEXT IMPORTANT SIM. 

KILOMETRAGE 
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- i 
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, ■ -H A'G/V "A1 :.v A;: •vGL 

ISO 500 150 

FRONT ELEVATION 

wry 

KILOMETRE 
STONE 

NUMBER 

-P.C;e. 1:2:4 

77t«SS\ 

■■ •• s 
•; ;■ f ' a ■ -■ 
: v.,. ''' *" . • / *'• 

150 250 150 

SIDE ELEVATION 

TYPICAL DETAILS QE FIFTH fSth) KILOMETRE STONE 

P.C.C: 1:2:4— 

Revisions 

fltv, Dole 

j. ■ .4" " 

FRONT ELEVATION 

liescriplion 

o' 

KM/5Ui KM/260m 
STONE - 

LOCALLY RAISED—XJV 

"T^ST 

-P.G.C. 1:2:4 

-P.C.C. 1:2:4 

FRONT ELEVATION SIDE ELEVATION 

TYPWAL DeWnft OF gOB I^KBRT: .WIWE: 

0(ffiin Checked 

-M- m 
Sttraf- AppfO'rtd 

Clienl 

ZX = iisr 

C SHQULDFR 

, 7 ' y v 
TBiteStaMoEW 

CARRIAGFV/AY 

•v Ar 

Ar 
PLAN 

AT 

SHOUIOFR r. 

A 
z\ 

LOCATION OF KILOMETRE & 200 METRE STONE 

NOTES 
* ALL dimensions are IN MILLIMETRES UNLESS OTHERWtSE specified 
* DIMENSIONS AREINOT TO BE SCALED AND ONLY WRITTEN 

DIMENSIONS TO BE FOLLOWED 
* DETAILS OF ORDINARY KM STONE AND 5th KM STONE ARE 

0 ENTER ALLY BASED ON IRC: 8-1980 
* DETAILS OF 200m STONE ARE GENERALLY BASED ON IRC: 26-1967 
* VALU E OF 'C' IS 1500mm FOR KM/5th KJV1 STONE" 

& lOOOmm FOR 20()m STONE 
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Revisions 

| Rev. 

GL 

rf^-- ^ 

4/ 

RAMMED AS PALIS IN 
_MOORUM/SOIL, LIME- 
SURKIN CONGRETE OR 
LEAN CEMENT CONCRETE 

-J , > , .4 '. j, ' '• 

FRONT ELEVATION 

200 

500 

PLAN 

TYPE DESIGN WITH 

STONE AS MATERIAL. 

m i 

GL 

RB 

.'a ■ 

4'- L .o - v. L- 

GL 

FRONT ELEVATION 

A A 

15'.- 
200 

00- 

PLAN 

TYPE DESIGN WITH 
R.G.C. AS MATERIAL. 

BAR BENDING SCHEDULE 

S;NO. TYPE OF M.S BAR NO. OF BARS SHAPE OF BARS DIA TN mm LENTH OF BAR 
INCLUDING HOOKS 

1 MAIN BARS 2 a 6rnm 1.84m 

2 TOPMOST STIRRUP 1 o 6mm 370mm 

3 STIRRUP (FIRST FSOM TOP) 1 o 6mm 405mm 

4 STIRRUP (SECOND FSOM TOP) 1 o 6 mm 44bmm 

5 STIRRUP (THIRD FSGM TOP) 1 o 6mm 475mm 

6 BOTTOM STIRRUP 1 6mm 810mm 

Descripliort Drown 

sv 
BFrsr Approved 

Clenl :• 

_COVER 25rnro 
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U 

I i50 i | 200 I 150 i 

SECTION AT A-A 

GL 

' "i 
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M-10 

CL 

A 

V 
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MAIM BARS 
-6mnn </> 2 Nos. 

STIRRUP /^N 
-6mm 0 5 Nos; W 

•COVER 25mm 

SECTION AT B-B 

250 150 

FRONT ELEVATION 

A A 

250 50 
DDU 

PLAN 

Ltd. 
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Checked. 
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Approved 
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TYPICAL DETAILS OF 
BOUNDARY STONES & GUARD POST 

Oramg Ho. ! 
HOW0SHDCL/bFR/135lb/MISC/B STONE 

Rev. 
0 

CAfl Rfe.Ref. ; !ibl/GSRDCl/DfT!/l3510/),IISC/G ST0HE 

Sheet 

A3 
^n--. —r-r 



12'' END TERMINAL 

.6.1.. 

STRUCTURE 

POST SPACING, I.OM C/C - FOR Am (jB BRIDGE ABUTMENT m 

-Q.L. 

rPIGAL POST SPACING 2.0M C/C 

APPROCH TRAFFIC , 

RARE (PARABOLIC CURVEx) 

ay. <'y 
m 

■n. 
,sS. 

3mm Th!« Hof dipped process 
secrion of Fe A10 grade 

HU 

ISO x 75. x 5mm 
IBOO mm Long 
Channel post 

.150 x 75 x Smm 
Channel 350 rhm 
long Spacer 

29 x 23 mm 19 x 6^. mm ;3 itim fhid 
"Hols \ S!ofed Hold \ /OdrvZ-Bean 

G.L, 

IS-4.6 GRADE 

OVERLAP 

iizi;:::: 
Ref.lecfor Sifrio 

G.L. 

20 00. j 2001) 

'C 

DEPARTURE 

M-16 HEX HEAD BOLT 
 H--I6 BUT HEAD' BOLT 

ROAD SURFACE 

G.I, SPACER 150 X 75 X S MM 
CHANNEL SECTION 

Q.I. POST 150 X 75 X 5 MM 
J CHANNEL SECTION 

REFLECTOR STRIP- — 

ARTHEN SHOULDER 
DBM 
wiTM -.•SELECTED FILL GRANULAR 
SUD BASE 

SUBGRADE 

-o6> LAP IN 
DIRECTION OF TRAFFIC 

cx 

1. ALL THE DIMENSIONS ARE IH MILLIMETER UNLESS SPECIFIED. 
2. CORRUGATED METAL BEAM SHALL BE 3MM THICK. 
3; W-BEAM SHALL BE COLO ROLL FORMED SECTION. 
V. ALL RAV/ MATERIAL SHALL CONFORM TO 15 5986 (Gr,FeA10:ST-A2) 

HOT DIP GAL VAN IS EO TO SSOgm/Sqm, 

5. SPACERS SHALL BE AS PER IS •-2062-1992 
6. IN FOOTING MIS GRADE SHALL BE PROViDED OF SIZE 35flminX3S0miiiX11O0mrn 
7. EVERY CHANNEL POST SHALL BE 2M C/C APART EXCEPT STRUCTURE LOCATIONS. 
8. THE ENDS OF FASTNERS ARE TO BE FLARED BY PNEUMATIC OPERATION 

TO ENSURE THAT THE BOLTS ARE NOT REMOVABLE 

jL 
Project Title ; 

9. xPARABOLIC,CURVE ,2 

Revision Client: 

i 

ada Dda: Ocdcrbtjvi Otuif 

EQUATION: y = 
where 1 

w = fangenf offset .U maximum Hare !l200rnm)- 
I = total length of flare Ill'.OOmm). 
y = tangent offset at any point in guardrail fiare. 
x = dislance frDin point of tangent to any point of offset. 

^c|fpNSULTANCY SERVICES FOR PREPARATION 

e'vp PROJECT REPORT (DPR) FOR 
° SH-103 (MANGHWE- GOVINDPUR) 

Gonsultont: 

■IS 

HOLFEC CONS ULTIMO PRIVATE LfMITEO Title ; 
TYPfCAL DCTAfL.S OF MI-TAL 

CRASH BARRIF.R 
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M fii Til: 
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VOID 
VOID 

900 x 120C 

G.L n G.L 

Revision 

ELEVATION 

A 

I  
H-R.C.C. chhaja 

TT 
[RCC SEAT VK 

I  

\ 100 THK BRICK WORK 
TO SUPPORT RCG SLAB 

(TYP) 

RA.CT BEAM 1230X300)" 

r 
350x350 

"1 

 i 

L—R.c.C. CHHAJA 
A 

B 

PLAN 

OtdCffliftn 

Client: 
1717 

i?rC 

R.C.C Slab 100mm Thk. (M20) 

CHHAJA 75mm Thk, 
{W-20} 

BRICK MASONRY 
IN C:M (1:3) 

-■ CHHAJA 75mm Thk. 
(M-20) 

C;C. 100 THK. (M-10) 

B 

LiD 

VOID 

^ —! 
100-Thk. R.C.C Seat 

G.L 
-C.C. 100 THK, 

(M-10) 
Z555S 

40 Thk. Flooring-^ 

it: 

i 

G.L 
/sw&r 

SECTION AT A-A 

- BRICK WORK 

G.L 

— BRICK WORK 

V 
T7 

P7v '/fy 

m 

G.L 

-pe;e. (M-io) -pc.e. (M-io)- 

SECTION AT B-B FOOTING DETAIL-A FOOTING DETAIL-B 

8 4@ 150. G/C 

101; @ 150 C/C , 

500 

10 o@ 6 NOS 
BENT BAR ALTERNETTLY . 500 

r-7 -8 i@ 20.0 C/C 

0 T ©' .200 C/C - 
10 7® 150 C/C - 

REINFORCEMENT DETAIL 
OF R.C.C Slab 

NOTES; 
1. ALL DIMENSIONS ARE. IN M1LIMETRES AND LEVELS ARE IN 

METRES UNLESS OTHERWISE SPECIFIED. 
2. ONLY WRITTEN DIMENSIONS TO BE FOLLOWED. 
3. BRICK WALLS ARE PLASTERED. IN CEMENT MORTAR IN 

PROPORTION 1:3 (15mm THICK). 
4. BUS SHELTERS ARE PAINTED WITH TWO COATS OF 

SNOWCEM. 

Project Title ; 

c Consultancy servigespor preparation 
vp. CcOF^ftAILED PROJECT REPORT (DPR} FQR ' 
jda SH-103 (IVJANGHWE- GOVINDFURj 

Consollant: H0LTEC. cQNgULTIHG PRIVATE LIMITED Title;; 

Dii'flrid O^cltd , /fpiffitil 

TYPICAL .BUS SHELTER 

Crmiv) to 
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RED RED 

WH TE - WHITE 
\ 

QtACK 

— WH TE WHITE 

— RED 
— RED 

SLACK 

T)u~u~Lrw 

—H- 

i] □ □ □ n i 
_ri_n.n_n_rL) 

J 

REP 

-V \— WHITE 
If ' 

/ 
^ \ 

V ^ 
/ WHITE 

— RED 

WHITE 

BLACK 

RED f/\ \ 

WH TE 

 RED 

LOCKIHG PIN 
(Hbf required if sign 
supporled on fwo poslsl 

BLACK 

i 

SORED FOOTiNC- 

PCC MIS 

|W6-URj 
|W6-QR| 

1. ALL THE DIMENSIONS ARE IN MILLIMETER UNLESS SPECIFIED 
2: RETROREFLECTOmSED SHEETING SHALL BE CONFORMING TO ASTM 04956-09/type-IV 
3. THE RETROREFLECTORlZED SHEETING AND MS ANGLE (RON POST SHALL BE IN 

ONE PIECE. AND WITHOUT ANY JOINT. 
h. THE SHEETING SHALL BE SECURELY BOLTED TO THE POST, THE REMAINING 

PORTION OF THE BOLT AFTER TIGHTENING THE NUT SHALL BE HAMMERED TO 
FORM RIVETING, 

.5; IN CASE OF ROAD SIGNS, IRON POST SHALL BE PAINTED WITH ONE COAT OF EPOXY PRIMER 
AND TWO COATS OF EROXY FiNiSH PAINT HAVING BLACK AND WHITE BANDS OF 250HH WIDTH; 

6, OBJECT MARKER SHALL BE SETBACK BY SOGHM FROM THE FACE OF THE KERB. 
IT SHAll BE DRILLED INTO CONCRETE KERBS UPTO 600 MM DEPTH, 

■I INDICATORS SHALL BE DIE CAST IN ALUMINUM, RESISTANT TO CORROSIVE EFFECT 
OF SILT AND GRIT,.FITTED WITH LENS REFLECTORS. 

8. ALL FOUNDATIONS' SHALL BE IN MIS GRADE CEMENT CONCRETE. 
9. HAZARD MARKERS SHALL BE PRESSED INTO GROUND. 

10. BACK SIDE OF SIGN BOARD SHALL BE PAINTED WITH TWO COATS OF-GRAY EPOXY PAINT, 
11. ROAD SIGN SHALL BE ERECTED AS PER SPECIFICATION OF IRC: 35-1997. 

L 

AOOiriONAL BRACING IF 0.1200 
-WITH MS ISA 35x 35x3 
- 2 THK, ALUMINUM. 

SHEETING FRAMED 
INM.S ISA 3SxBSx3 

2,5% 

BORED FOOTING AC 
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Design of Loii.gitudi.naI Drain 

Design of longiladianl pipe drain has been carried in acGordaiiGe with IRC:SP:42-2014 

Design Retu rn Period adopted -10 years (As per section 7.1.4 of SP;42) 

1. Hydrologic Design: 

Q = 0.028 P f Ac Ic 

Where, Q~ Maximum runoff (cum/sec) 

Coeif. ol runoff for the catchment characteristics 

Ac- Area of catcirment in hectares 

IC= Critical intensity of rainfall in cm/hr. 

£ - Spread Factor (1.0) 

Coeff. of runoff (P): 

Pavemen t Surface 

Footpath 

Median (Covered) 

Adjacent Land 

Pav 

CatGhment Area (Ac): 

Biliintinous Sui-facfe, Width 

Footpath + Separator, Width 

Median, Width 

Adjacent Land, Width 

Critical rainfall intensity (Ic): 

Ic= F/T+((T + l)/(Tc^l)) 

Where, Ic ^ Intensity of rainfall within time of Goncentration, 'Tc' hrs. 

F - Total rainfall in cm falling in duration of storm of 'T' hours, 

Tc = Time of Concentration in hrs. within a storm duration of "T" hours 

T = Duration of total rainfall (F) in hours, 

From iso-pluvial map for the sub-zone 3(g) in whicli road lies , 24 

hour rainfali of 50 year return period is (in mm) 

As per Table 6.2 IRC SP42^. corresponding 1 hour ram fa II is 39 percent 

of 24 hour rainfall (in mm) 

i/ 
DGMiTscb} 

MANAGER (TECH)Bihar State Road D^vpXcrp. 
Bihar State Road Devp. Corp. Ltd. ' 

0.9 

0.8 

0.8 

0.4 

0,52 

—Tab! 6.5, IRC SP-42 

2.5 

3.50 

2.00 

0.00 

15.0 

304 

118.56 



Design of Longitudinal Drain 

Duration of total rainfall, T : 1.00 hr 

F for 50 year return period : 11.86 cm/hr 

F for 25 year return period 10.20 cm/hr 

F for 10 yea r re turn period : 7.94 cm Air 

F for 2. year re turn period : 4.62 cm/hr 

Annex V, IRC SP-42 

Time of Concenration (Tc): 

The time of concentration is the sum of the (i) overland flow time 

(entry time) and (ii) Channel .flow time 

Tc = To + Tf 

To = 0.092 ^ [(nL)0 ^!^0 5^0'4] 

Tf = L/(v x 60) 

mm 

Where, Tc = Time of Coneentratioil in: niinu tes. 

n = Manning's roughness co-efficieht 

L = Plow Length. 

P2 = 2-year, 24 hour rainfall in mm 

S = Slope of Catchment area 

w = Width of catchment area in 'm' 

v = average velocity of water in the drain in 'm/sec 

0.011 

118:56 

(1.50) 

Hydraulic Design: 

Discharge q = (1/n)* A ^ R2/3 * S"1/2 

Velocity V = (1/n) * Rm* S1'2 

Where, 

q = Discharge in 'Cum/Sec' 

V = Mean velocity in 1 m/sec' 

n - Manning's Roughness coefficient, ( O.OIS) 

R ■ Hydraulic Radius in'm' 

S = Bed slope of drain 

0 A - Area of the flow cross-section in'm2' 

MANAGER (TECH)^ 
,:har State Road Devp. Corp. LlO, 

P!U, Nawada 

2 .of 4 



Design of Longitudinal Drain 

Checks; 

1) q>Q 
2) Maximum V : 6 m/sec 

3) dn > dc 

dc : (q2/(b^g))("3' 

Where, dne Normal depth of flow in'm' 

dc = CdticaJ depth of flow m'm' 

q = Discharge in 'Cum/Sec' 

b = Width of Drain 

g = acceleration due to gravity, 9.81 riT2/s 

0 

i t ^ c r - 
-• DO'p. 

MANAGER (TE^CH)^^ 

Bihar State Road Oevp. Coip. Ltd. 
P1U, N aw ad a 

3 of 4 



Appendix A 

Design of Line Drain P ackage -1 

— 
a\BCks: Hydraulic Cnjcuiations I-Iydrologic Cafcumbons Chain invert Level FRL 

Dram Flbrv Tune of 
Concutn, 

ui Minutes 
(lc)! 

Critical 
ramfall 

intensity 
m cm (Ic): 

Cafciunent Veidcity 
(Max. 6 
iii/seo) 

Dischargi 
(Q) in 

mVscc 

Depth of 
flow 

{dc<dii) 

Di m in bed Flow Depth 
provided in 

Hydraulic 
R:i dius iu 

m (R ) 

Mean 
Vclocily in 

in/s (V) 

Direchon 
(if Flow 

bed Discharge (q) 
in m^/sec 

Critical 
Dcptir(dc) 

Lo ngth (m) Depth .Welted 
I'erinietcr 

area in Capacity (q>Q) Slope WidUv From Gh2 Cli2 To Chi l ie da res rcii, m ui m du) AC 

Start of RCC Drain 
Drain Outlet at culvert at 29300 

?250""""1" lo 1 T OK OK OK 1,344 0.25 102.080 0.003 0.650 0.320 1,798 101.230 0,390 2.338 1.87 43.15 0,205 0.130 0.50 7150 102.080 101.480 
Drain Outlet at culvert at 7+250 

rom..v.rri - 
101.230 QK 102.080 OK 0.04 OK 7250 7340 102.(}8() 43;35 0.400 .480 0,533 101,480 0.117 0;378 1.631 -221 1,76 0.185 0.50 0.003 

Drain Outiet at culvert at 7+350 
 80    

1&?0 102326 'fTmm OK OK OK 0.09 0:oo7' 0,365 0,400 0.835 SO' 101.180 1.631 2.32] 43.54 0.164- 0.105 0:50 101.726 1.65 
Dratn Outlet at culvert at 7+440 

III 0.259 OK OK 0.50 OK 2.937 1.382 1.858 0.480 0.253' 0.267 102:378 101.760 0:009 0.98 44.70 01041 0;027 7440 7460 102.440 101.578 
120 

OK 0:26 OK 0.376 2.228 0.3 05 1,375 OK 2.09 0.185 
();062 

0,003 
0.004 

0.611 2.026 7560 0.116 0.50 42.77 iL 102,451 
H)'£264 

102.264 
102.187 

10K757 
101.453 

101,453 
101.337 

7470 
OK OK ; )K 0.38 42.77 0:650 2.238 1.673 2.338 0.320 0.154 0.50 0:413 2.0.9 7560 7590 

Drain Outlet af culvert nt'7+550 
END of RCC Dram 

vir.r.tlw.w fiTSr.iiravsrii tsrshv....... v.r.iw'i i.r.T.«35i 
,vrrtYjiwfrt re 

or.ii; - ..vr .iTi.iTr.%. .. .i;v...-v ;.... -.7;t ..'Avr 
Stall of RCC Drhin 

Drain Outlet at culvert at 10+125 
^Too"'"""   T" 02104 0.205 

0.205 
2.132 QK OK 0.384 1.106. OK (1,17 .. .P;Z? 

"'".'Woo 
0.266 
0.300 

10380 103.991 
104,176 

102.830 
103.278 

0;50 1.950 
2.197 

0.124 103.730 
103,991 

103.278 2.98 41.23 
41.23 OK ' OK 0.248 OK 0.001 2.98. 1.077 0.711 0.07 103.376 10480 0.50 (J.493 00 10580 

END of RCC Drain 

'Tj'"'- 
. --■•r :   r . • 'fj i £ v v",; 

if. _ "I r LLA/IAV 
Start ofRCCjDram 

zzrzzzirzz 
Dram Outlet at culvert at 11+325 

 ^  
Drain Outlet at culvert at 11+520 

OK 1.693 0.550 0.281 OK 0.13 )l( 43.35 0,978 2.Q36 106.193 0.185 0.117 0.50 0.378 105.206 105.443. •0.003 1.76 

QK OK 0.365 1.631 OK 0.105 0.534 0;04 43.54 0:400 0.221 1.483' 106.266 1.65 0.164, 0.50 106.193: 105.443 105.666 0.003 11600 11520 
END of'RGC Drain 

ivy.  
MZZ. 
Start of RCC Drain 

 crzizi'zi 
Drain Outlet at culvert at 12+480 ... . ..   

167 105.343 0;205 OK OK 0:50 0:23 QK 0.255 0.589 0:296 2:010 1.291. 0,498 1.05.798: 38.53 0.003 4.53 106.133: 104.998. I2f0 
So OK OK 0.06 OK 0:50 Q.682 4.53 0.139- 1.631 0,400 0.221 1.89.4 106.133 0399 0.005 0:246 105.343 105.889 38.53 120 106,489' 12670 

0.663 0,06 QK OK OK 0.266 1.284 105,731 1.9,46 0.511 38.53 0:205 0.-255 0.50 0,498 106:495 106,443: 0.002 4,53 100 105.895 12680. 12780 

DGNl (Tech) 

MANAGER (TEC state Road Devp'cprp* ^' 
Bihar State Road Devp, Corp, Lie. PIUj 



Appendix A 

Design o f Line Drain Package -1 

    ' " " _5^ 'i Chain rise i'R! Invert Level Hydro logic Galcula tions Hydraulic Calculalions Cheeks; 

Dram Time of 
Cohcalh. 

iii fvIiiiHtcs 
(10: 

CriticA Caldunehl Flow Dueiiiidn Drain bed 
Slope 

Discharge 
(Q)m 

nv'/sec 

bed LengOi (in) Floiv Depth 
provided in 

Hydraidic 
Ra dlus in 

m (R) 

Mean 
Vciocily in 

i»/s (V) 

Deplh of Vciocily rAjjuall area in i-rom of Flow Depth Wetted 
Peiiniefei 

To Discharged!}) 
in m'/sec 

Chi C112 Critical 
Depth (dc) 

Gil Cll2 Width Gauacily (q>Q) flow (Max. 6 miensily lieclares reij. m m m (tlccdn) m/sec) m cm (Jc); Ac) dh 

12780 _ 12800.. 20: ^ 
Drain Outlctnt bridge at 13+000 

END of RCclDrairT'"^""""""" 

106.443 106.431 105,731 105.697 0.002 4.53 38.53 0.041 0.278 0.50 0.516 0.533 2.008 0.274 1.344 0.740 0.07 

iha&^lk 5E ;  ■-•.vT i "1 szz:  r,- :w_: v,„;vTni7i#uiaV. 
Start of Earthen Drain 

17490 Til.726 131.855 0.002 111.220 111.156 44.31 1.20 0,082 0.053 0.50 0.305 1.911 0.499 0.261 1.260 0.628 0.05 OK OK OK Drain Oullet at Culvert at 17+500 

17500 * | 17590  I ] 111.840 Hi.109 110.379 0.008 111 ,140 43,35 1.76 0,185 0,117 0.50 0.378 0:273 1.999 0.530 2.977 1.625 0.36 OK OK OK Drain Outlet at Bridge a 117+605 
120 

17610 17690 
17730 

111.109 
111.871 

111.871 
il2T99: 

II,0.209 
III.171 

42.7.7 
42i77 

111,171 
111.599 

0.012 
o'.oii 

2.09 0.154 
0.051 

0.164 
0.032 

0.50 
B'.ii 

0.413 i;9i4 0,500 0.261 1.723 
1.046 

3.447 
1906 

0.40 
alii 

OK OK OK 17690 40 2.09 0.303 1.631 0.400 0.221 OK OK OK END of RGC Drain 

" .tt:   A-KasEs:-.w, ,v:i,s,ws«Wf 
5.;2.v.U?i.v.n..{r;i-i i.'iir.'.vaa.V'van.v., 4',.. .....v.r.-.-i f,„.;a:a;aa? a.a,.,,,.,?! 

ptxm: 
; 5.v,.,,,;.... .H.   .vi 

jl'W rtww.-w| 
i r.wl.a'.i'rf.'.vnsi irauiaiwiT !  

TIHHJV.'J ..•.a.    ■    Start en Drain 

Drain Outlet at Culvert at 18+490 
15680 ] J8740  fjp.^ Q 11.983' rrr. ,->rrr. rr. ^v. ..r,.v. 

0.079 I 0:50 112.098 111.498 .1.083 0.007 1.42 43.93 0.123 1.631 0.337 0.400 0.221 2-336 0.841 OrTO OK OK OK . _ _ 9g. 
Drain Outlet at Culvert at 18+750 

18750 T . ^8840 ^ QlilT? 112.246 .111.217 111,646 0.005 0.185 43.35 0.117 . i"iiirr<TV.v.-«i ■-< 0.50 0.378 1.631 0.400 0,221 : 1.939 0,698 OK 0.07 OK OK 

^50   H"> . .Rl2:246 0.164 l'12i235 111.618 01003 111.385 1.65 43-54 OK 0.105 K942, 0,50 0,365 2.338' 0.650 0.320 1.451 0.29 0K OK Drain Outlet at culvert at 18+930 
340 

ImQ 19030 112.233 111.503 112.22(1 0.002 111.653 4.53 38.53 0.364 0.185 0.104 0^50 1.961 0.268 
0;327 

0.517 
a669 

0.06 1.303 0.685 OK OK OK 19130 
19230 

19030 
19130 
19230 

112.220 
112.205 

100 112.205 
112,193 

4.53 H1J.03 
111.336 

111,336 
iKm 

38.53 
38:53 

0,002 
0.002 

0,205 
m 

0^20 
0336 

0.50 0.471 
(1559 

OK 2.391 O.K.   
OK 

1.491 1.164 0.18 QK 100 4.53 0150 2.824 1.652 0.822 1-794 0,385 0.44 OK OK 19280 112.193 50 112.218= 111.171 ■111:092: 01002 ok 0.103 4.53 38,53 0.599 0;394 bk 0.50 3.118 0,925 0.423 1.723 2,273 0.60 OK 

Aiiiisu Start of RGC Drain 
15Q 

Drain Outlet at culvert at 20+940 
0,00*2 100 20940 21040 113.178 112.231 113.104 112.468 0.509 

0^418*"" 
2.42 42.19- 0.-205 1..940 0.190 0.50 0.446 0,265 

57228 
1.546 0.794 0.09 OK OK OK 21040 113.178 21090 112.468 113.284 112:665 0.004 2.42 42.19 0.103 1.683 0,063 0;50 0.318 0.692 1.803 0.07 OK OK OK Drai ii Outlet at cu 1 ycrt af 21+100 

'''moo  loo T"" 211(0 113:305: 1-13.519 112.705 38.92 112.659 0,002 4:31 0.205 0.375 0-50 0.586 
0500 

2:365 0.659 
0.503" 

0.323 
0.262' 

1.620 
0919. 

1,239 
0.968 

OK 0,21 OK OK 21300 100 2.1200 113.519 1-12:659 113.733 113.029 4.31 0.004 38.92 
3802 

0.50 0.205 OK 0.258 1.923 0.13 OK OK 120 21300 21420 6.50 113.733 113.834 113.029 113.318 0.002" 4.31 0.246 0.141 0,400 1.393 1.224 0.316 0.185 0.01 0.315 OK OK OK 

MANAGER (Tt 
Bihsr State Road 
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Appendix A 

Design of Line Drain Package -1 

Chaiangc FRL. 
h- ' .'Ly . 

Invert Level 
... fc,* •****. 
Hydrologic Calculations 

.t ^ 
Hydraulic Calculations 

• . .St,  r~ — 
Checks; --- 

Lengtli (m) Direction 
of Flow Chi 

Drain bed Time of Critical 
rainfal! 

Catchment 
area in 

Discharge 
(Q) ih 
mJ/sec 

Dra in 
bed Floiv 

Wetted Flow Depth 
provided in 

in 

Hydraulic 
Radius in 

m (R ) 

iVI ea h 
Velocity in 

111/s (V) 

Discharge (q) Critical Capacity (q>Q) 
Dfijjtii nf 

flnw 
(decdn) 

; Veipcity 
: (Max. 6 Fiom To Chi Cli2 Ch2 iii Minnies snle nsify Hectares -Widlli 

in m 
(b! 

req. ai Perimeter in m3/sec Depth (dc) 
(tc): in cm (fc): (Ac) (tin) 

«v .VJ- 
Drain Outlet at culvert at 21+425 

180 
2143(1 21530 too 113;834 113.837 113.334 .. .113.087 0.002 2.76 41.61 . 0.205 0.225 0.50 0.475 2.056 "0.550 0,281 1.640 0.947 0.12 OK OK OK 

21530 21610 80 ■"t  113.837 113.840 . 113.087 .. . I:l3.223: 0.002 2.76 41.61 0.164 0.10.0 6.50 0.360 1.679 0.417 0.228 1.184 0.452 6.08 OK OK OK 

Drain Oil tic t at culvert a 21+620 
300 

21620 rr'T12T73G'"',i 110 . 113.840 113.878 113i240 113,068. 0.002 4.09 39.30 : 0.226 0.355 0,50 0.572 2.223,: (1.609 0.304 1.372 0.927 0,12 OK QK : OK 

21730 21830 100 113,878 113.995 113.068 113.316 0;002 4.09. 39.30 0.205 0.225 0.50 0.474 1.853 6,478 „ 0:253 1,530 0.716 0.07 OK OK OK 

21830 21920 90 ""■f   113.995 TiTioo: 113,316 113,530. 0.002 4,09 39.30 0.1S5 0.106 0.50 0.367 1.547 - 6370 ; 0.208 1.316 0.424 0.02 OK OK OK . 
■ 

Drain Outlet at culvert at 21+930 
' 190 . 

21930 22030 100 t H'H12 114.229 113.552 113.385 0.002 2.87 41.42 0.205 "6.237 6.50 .0.484 2.319 0.643 0,317 1.458 1.072 0.16 OK OK OK 

22030 22120 90 1 114.229 114.310. 1X3.523: 0.002 2.87 .41.42 0.185 0.112 0.50 0.373 2.158 0586 0.295 1534 0.850 0:10 OK OK OK 

" ' 

70..    , 
'"TOW"": "o.so" '""QF"' 22200 

END ofRCC D 
70 

raiiv 
,,.L E 114,311 114.300 113.531 113.407 

TTY"> TTVTTr".^ 
V.xr«*i r.TiTn.TV.JV?. . iT. iV.V- V...V.".T ."d.TT .'.T. ^33 

roTr-in-rr* r<yr ^ 
... 

rrr>rrrfty«*vfvi.vfrf* "p.rfjiwc   
fwciaisrev^avSl 

RI'""'"" ■ 
'ritn-KtriiK.-S-a; ,v,v.r.vr.T.rt: ,v, 7.LGV.KV.I;" ■v^vr.vtr^'.v. 

DGM (Tec'A} r 

MANAGER iTEGHU ' 

har Slate Road r-;:^- L 

pin, iNlaV'/daa 

A.3 
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^ i\/IANGHWE 

lUTUiMteVKL-SP 80 

KXIS'I i.vi: I.KVIil VI I'ltlll'OSI-il CF.VTREI.INF. 

i.wrkr I.IVF.i.iMl 

(•iuiN\i:i%(Mrn;ui 

GOVIMDPURi# 

SsS- 

RGQ1'E 
-nW 

w?' ''''Tailnr. tXWT 
^iElzTG, ?,5I, .-ViSl j;. h- 

'J 
Al CH ?, -i, 

NOT IN SCOPE 

-I'KOi'OSLD KOAD LEVUL 
- EXISTING ROAD.GROUNP LEVEL 
- DIUIMINVKIIT LEVEL. 

^ si 

I % 
5, 5 

i i 
§ 5 I § o o 

3 3 

Revision Project Title ; 

Ddi: Ouc/fUti 
I? 

C en: 

pmm 

LEGEND 

DIRECTION OF WATER FLOW 

Cr0S\r}ti: 

Tee^SULTANCY SERVICES FOR PREPARATION 
08vp.QJbE^ETM^LED PROJECT REPORT (DPR) FOR 
awada SH-103 (IVIANGHWE- GOVINDPUR) 

Consultant": HOLTEC C0W3ULT1H0 PRIVATE LIMITED Title 
IICC DRAIN PLAN & PROFILE 

Km. 7+160'I o Km. 7+580 

Craii/g Hi. 
HOL/BSRDCL7DPR/135IOyDPp: SJxt! 

01 



   „ , „ .      il I I.. —I '-i > H I /  I ~C, I I ■' —  ^ ' <•'  [•! I |j I 1;' i 

MANGHWE GOViMDPUR^ 

RSTCOM l:v3.()),| ROiiiOX CI.rl.VtRr AT CH; h}*-. IA 

X.~-K 

I'KOPOSHI) UOA1) I.KVKI. 
■KXiSTINO ROADKiKOUNI) I.F.Vhl. 

-DRAIN FKVERT LEVEL 

DATUM LEVEL "XO 

ritOI'DSKI) PR!. AT 
rrtiii'tisiU) (T:vn;i; mm: 

iatsti\(;i!<ia!),x:k«jiim) i.iatj 
AT I'ROfOSITI CENTRE LINT". 

DliAI.V I.N'vl'JM 
LKVKLtMi 

CHAINAIililMiriKKI 

f- « 
to C1 
8 8 

Revision 

f^ornpUjn 
is: 

Client: 

mm 
5-t 

LEGEND 

DIRECTION OF WATER FLOW 

ii 

;ai- M'H 

L) - 
prarf^v Rcqct 

Project Tiller: Consultant: HCliJFC CDMSULTIMG PRIVATE LIMITED 

.consultancy SERVICES POR'PREPARATION 
" ^ ! \6F^DEXA1EED PROJECT REPORT (DPR).FOR 

sTM 03 (MANGHWE- GOVIND PUR) • 
ivp, C.-orp, 

a 

m 
OiectoJ 

Title ; 
RCC DRAIN PLAN & PROFILE 

Km. 10+380 To Km. 10+580 

BtOtlBJ l)V HOUBSRDCL/DPR/13510/DPP 
Sfttl 
03 

-Piti—N-awa'CiB- . i_  



MANGHWE 
- 1. r, , _i :L -•I  < ^ 

G0V1NDPUR#> 

"/ST 'OK'Ef! iLN^Vi'D 

r -    " 

- I'ROi'O.SHO HO A I) l.liVKI. 
-l-XISTTN'n ROAIJ'OROIJMI) l.KVP.I 
-DRAIN (NVHRTLtiVEL 

OATUA! LEVEL •• ilU 

§ ^ 
'S .8 

l-HOI'OSCDITH.Ar rmH'DiiKI) mj; i.ism 

exiskm; !!tiAii/u!ii>o>.ii i,(;vi;r AT I'ROPOSKI) l.'itVTUK I.INK 

UK AIT l.NVT.H I 

cnAt.\A<:iC(Mi-rn-:Hi 

Pr 
Revision C lent; 

r. 
y 

Pi.liii- W«; ftofiplc DiDun CfMkd 
EtttezMawae 

LEGEND 

DIRECTION OF WATER FLOW 

Project Title : 

feCONSULTANCY services for preparation 
()>evp. ©6r^EWLED. PROJECT REPORT (DPR) FOR 
wad a SHt.103 (MANGHWE-GOVINDPUR) 

Consultant: 

ium 
HOLTEC GGNSULTING PRIVATE LIMITED Title : 

RCC DRAIN GLAN & PROFILE 
Kin. I1-H40TO Km. 11+600 

Omibq 111 
HO L/BSRQCL/DPR/ (3510/DPP SJ;II 

'03 



Th r 

Cai IVIANGHWE 
-X L 

']9 
—- (P 

G0VI(MDPUR4> 

-EKISriNtj CliN TRE LINl; 
-1H10 FOS KU C AH I) (AC fiWA V 

—PnOCOSHl) CHN I'iifi LINE 

4 
"ilih 

<V| 

I 

SXI5T. ] 
CL'i.Vc3r<VrCH; 12-SCd 
Ri.nOM, Ivi.iMDfAN?-] 

AI ill I- IL'iJi'fc) 

=' G=0.33V> L=3ri,.(5fii 

- I'RPPOSRD ROAD LQVCL 
-liXISriNG UC)AD/GROUND LliVI-l. 
-DRAIN INVERT LEVIil. ' 

1=137, NIM 

DATUM LEVEL' 
I'HOI'flSlill rRI. AT 
i-iti'irosEij f t-NTKE mat; 

ILVIS I INC ROAD.'CKUUNI) I.MVEI AT ITUJI'OSKI) llli-NTRi; LINK 

DRAIN INVERT 
IT.VKlJ.M) 

:HAiNA<ii:tMi-:iT:ni 

'i z 
f- 2 

i s g 8 S 
S? ■? 'i 
s s 

I I g- 
.S: § s 

5 5: 
S 8 

i s 
'S s 

Revision 

7({<wrf 

8 8 

Glient; rvu- 

pi 
EpiU, biawaci 

M 

LEGEND 

DIRECTION OF WATER FLOW 

Project Title : 

L.^V. 
eCd'O/NSULTANGY SERVIOES FOR PREPARATION 

0^DETAILED PROTECT REPORT (DPR). FOR 
SH-103 (IVIANGHWE" GQViNDPUR) 

Consultant: 

« 
HPLT-fT C'TISULTRin LIMITED 

fej'qiaJ &('.W 

UKC, • 2021 

Title ; 
RCC DRAIN FLAN & PROFILE 

Km. 12+460 To Km. !2+800 

Drartvj lb. 
HO U.B SnDCL/DPR/135.10/DPP 

CJJ> ftl) hi l 

s«l 
04 



iVfANGHWE 
J  L !' ^ i ^  r 

GOVINDFUR^ 

■::(I3V. IXC'.UIDlAHP 
'-■-I ILVf.RT AT c:ll. ir^SJ; 
RilCOi'.. ixi.nw QIS i 

iJI.VeCTATOll; l?i 
RIDGE tvTCH.^ 

_ 

 HWOSnp IU1AD I.ISVEL 
 liXIS'l ING ROAO/OROUND LEV 
 ORAIN INVERT t.KVHI. 

:rx 

BAmMi.m;i,-s« so 

I'JKjrilSEDC RNTSE LINT. 

E.M.STINi; CU.UMiiUH'NU I.LVEI at I'Hoi'OsEi) cuvritt-: link 

hllALVINVKin 
I.LVKIJMI 

cn.uN'.u:i:<xii:rK«i 

I 8 § 2 « 
? p f.' 

1 § » I- d d i-1 t-' 

i s s r? S I 

=-1 • ■'—1— i  

+ K y 
5 
i 

nEGOMSTRUOTiOM SPAM- -IN:!.DM RCC SCAB 
BRinGitATGH. i 7 H.ifij 

CR O F- 

o OJ (O CO 

Revision 

-~R 
/iffa.-d 

Client: 

n-tiifY: 
=t^5 » 

P1U,, Nowada 

LEGEND 

DIRECTION OF WATER FLOW 

Project Title : 

j Te®lte\iLTANCY SERVICES FOR PREPARATION 
PROJECT REPORT (DPR) FOR 

Nawada SH-103 (MANGHWE. GOVINDPUR) -' ' 

Consultont: HOLTFC CONSIJ! TjHF 0R|>A\TF UMFED 
•{it: ,i- ; : I 

d^T 

CtecM 

smT- 

Title ; 
RCC DR/ViN PLAN & PROFILE 

Km. 17-M60 To Km. 17+720 

Brailftj lix 
Hp L/BSHDCL/DP R/13510/OPP SJetl 
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iVIANGHWE 
— 

G0\/3NDPUR(s> 

H? il'L'/SST A f Cl I: 1,1. 5 
O I BE COM (X t. 3,1,1 0 w H), ,L |'''..

l'-V£.-!r (;!(■ |SlJ5 

J.'.ISl IXI.OJ.ISvA?. 
LUI.V.-;PiT A1 CM; |.,lSf. 

(BSCOM, IX lOMKCC g,,/ 
[CuiyihT AT ui-yu. ' 

~77--= 

- i'ROI'OSLO UOAL) LKVI-L 
 EXISTING RGAD/OUOIJNO LKVKI. 
 OKA IN INViiRT LEVEL 

DATUM.LEVEL "SB 
i'Uoroscn ITII.II 
I'llul'OSl'll CILVHiX LINE 

KXISTINC KUAIIi'I:Kill INT) I.KVEI AT I'RiJI'OSIil) C F.VTHi: LINK 

DBA IN ISVEUT 
IJAEMMi 

C'H A IN Ali li I.M K TMSl I 

P f t-i U S i fj M i § i I i i I ! I 1 i i I I I S 1 1 S i 

i % S if n % fi I 1 

% f\ % I s fi 

§ S: § S g ^ ^ N- l> 
& & & & i CO CO CO 

Revisiofi 

W;; 
JhZ 

tNnniAlin 
!-■ 

^oiij 

Client; 
1" 

i § § i i I § I i § 
OT irn W| W ^ oi CT! oi w 0> 

LEGEND 

DIRECTION OF WATER FLOW 

vL 

ri"1 T i) :^i a v\; a pj a 

Project Title ; ' 

Te CWSULTANCY SERVICES FOR PREPARATION 
OevpC^j^EtAILED PROJECT REPORT (DPR) FOR • 

Nawada SH-103 (IVIANGHWE" GOVINDPUR) 

Consultant: HOLTfT PPtV.Air LIMITE) 
, IB). 

Dfsijr&i 

Title : 
RGC DRAIN PLAN & PROFJLE 

Km. l«+6«0 To Km, .19+280 

Oraniftj lb. 
HdL/BSHOGL/OP.H/13510/DRP Sfwl 
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MANGHWE 

OA'IX'M l.F.VKl.= 

isr. IXO-dMOlAW 
ILVfc-HI' ArCH:-Ji.V'.'W 
"C-Ofi. liccno 
LVEmr IU CH. a.i-?.iu 

I'luirn.sr.i) fw.at [•l!ll|il)Sl:i>l KX-| llli I,INC 

EXi.sTiNc iit)Ai>,'i;n(iiNi)i.i:vi-r 
AT I'ROTOSI-n CUNTUF. l.i.VK 

fiif.Vl VINVKKT 
i.i;yj:i.i\ii 

OHIVACUlMLTiitil 

m 

exisi. i:<c.€M aiAr!.-' n'AVStTr AT I'M; Alii; 
FiSCO.'l, IXI.JM iT".-1. Ilf 2 CUt-vn f( r A T C! ir 2! 11 r;'. v 

- EXISTING f;r.Mf K11 LIMi: 
- P ROl'i )SK D CA R U! AGEWA Y 
I'UOI'OSlif) CENTRE LINE 

 L_ 

GOViNfc R^> R- 

EXIST, IXD.oMOIAHP 
"ULVERT rtt iTJ-l: 21 'FSi 
RSCOU. IX'.'A'.i OtA IIP 
CULVEfO'AV CIL ViMTP 

0 

- PROROSliO ROAD LEVEL 
- - EXISTING ROAD/GRGUNIJ LEVIiL 

01! A IN INVERT LEVEL 

L=2D.|,l4m 

f % % CO i'J H i § i § s a1 
e*! ri « ri t-j «•■> i S 

8 :5, cj <•; I I -i ri % 8 
p ? 

I s g 
W --,5 P M (rj r.i 

r- » 
A 

-P'0'R 

EXIST, t XO.'t.'.l OIAI IP 
I-.UI.VERT AT Cii: 21:ijjj. 
RECON. iM.2M (51A UP 
E'JLVERTAT CH:Auii2i 

D 
< 
<j 

O1' 
h- 

iS« 

o 
t' 

y >< X 

§ "7 n 
O 

.-H i— 

i § 

s n -? H S 3 & g {•> i-y- I & 

S, 3 i i i 
8 g 5? r? 

3 I a S S 
r-. 2 t ■ri t-i I l t | 1 V p 2 

n 1 « c; =? 3 <■-; pi 
S g g 

Revision C en : 

ar?- 

oacJ Dcvp. Corp 
mrMaWMe-- 

| | 
a a oi c-i 

Project Title' ; 

flfl 
tM Cl M fj 

TecQlPjNSULTANGY SERVICES FOR PREPARATION 
ievp. ®fr|9.^WLED PROJECT REPORT (DPR) FOR 
vada SH-103 (MANGHWE- GOVINDPUR) ' 

Consuitont: 

§ § % § g. 
t + '■? t + 
a s t, s s 

Hnijrr OOMSULTIMn Poj^tf i iM.-rn 
■•••i.v-.. i if,>; 

^r 

CteM" 

Title : 
RCC Dit/VIiN PLAN & PROFILE 

Km. 2«L2flUT6Km. 2 l+i)20 

DniV/) lb. 
HO L/BSR DC L/OPn/13S10/DPP 

va n* hi 
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^ MAMGHWE 
GOViMDPUR i^> 

KXmiiS'O CSMTKll 1.INH 
 PKOl'OSI-O CAIUKAOPAVAV 
 PKOI'OSliD cnwi'lth MNilr 

^Tsr, :.|IV'iRrAl CH.al'Wi 
!«c rto; 

:-iiJLVi;r<r■■■-TCM 

l;Xl51.0Bi)KEt 
r.n- -j:-;' v;-.) 

CULVERT A; CHI EXIST. 1 ;<£!X'f.1 OIA M? 
C ULI/2 ITT A T CH. 2 E" • '■ rf.com. ixx.oy.ricc ncix ClllA'fiitr AT CH: r.'.-'f.M EXIST. IKlt.ijf.l CIA I IP 

CU' VEP.T At CH" 32t3liC RECOT. HP CULVERT At CUT 22 i t?i R&'Ofl WUWDIAH!1 

I'.ULVElV, AT CH 2i '-30 

 PROPOSED ROAD LEVEL u, 
 EXISTING ROAD'GROUND LEVEL = 
 DRAIN INVERT LEVEL 

I 

DATUM LKVEL = <; 
IXUI'DSiUlTtU.Ar Tltopn.iLi) ci.vi iti: i.ixf. 

KXIiUISl! LRVlil AT I'ilOi'OSKI) IT.Vf lit; LINK 

DUALS' IMVEJtT I.I'.VKIJMI 

5 s <v <■> I % 
S •' 

s s 

I, f n n 4 t K,li. C-J l-l :sn 

i § 1 
a :-!i i 0 i? ,5 § M ci i-i i-., ci 

I.TMI.SAUKIMtCrKUj | | | f g 
h h & ii % S' 

LEGEND 

direction of water flow 

Project Title ; Kevision Ghent; (.1 

jn.i:aif'L?.L' 
r-^v 

DJII; texrxi&n Oimft aw 
wit:—^ij-waoa 

T Cp^iSULTANCY SERVICES FOR PREPARATION 

Vr yF DETAILED PROJECT REPORT,(DPR) FOR fjr' SH-103 (MANGHWE- GOVINDPUR) 

CpnsuilQni: HaiJ£r C0MSULTINn pR|VAT|: yt.ilTtO 

- "T'.Lv lllliH -iMirij- i ;p.i 

Title ; 
RCC DIIA1N PLAN & PROFILE 

Km, 21+920 To Km, 22+200 

Braiin^ Mo.- 
HOL/BSRDGL/DPR/l35t 0/DPP 
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