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4. PRELIMINARY DESIGN CD STRUCTURES 

4.1 Design Standards for Bridges/Structures 

The cross drainage structures are classified as culverts minor bridges and major 

bridges depending upon the length of structure as per IRC standards. Structures up 

to 6m length fall into the category of culverts. more than 6m and up to 60m in length 

as minor bridges and beyond thiS as major bndges . Widening of eXisting culverts 

and bridges for two lanes and all new structures are constructed for two lane 

carriageway as per Manual. 

The deSign standards and loading considered for culverts &bridges are as per latesl 

IRe codes andlor IScodes. 

I') The Indian Road Congress (IRC) codes are the baSIS of bridge designs, . For 

Items not covered by latter. provisions of Special Publications and 

Specification for Roads and Bridges published by IRC are followed 

(Ii) Grades of Concrete for superstructures are as per MOST Specificabons and 

!RC Standards . The Minimum grade is M40 for PSC and M25 for RCC 

respectively. 

(II') For substructures Open foundabons M35. Box Culvert M25 Approach Slab 

M30 & for Crash Barrier M40 concrete are proposed for use. For PCC 

substructures minimllnl grade of M20 IS adopted . 

(.v) 	 For all new 2 lane structures, 3-lane live load IS considered as per IRC-5. 

(v) 	 Locations of new Major/Minor Bridges are guided by the alignment of the 

highway. 

(v:, 	 On economic considerations and for ensunng good riding quality, wherever 

possible for the new bridges the layout of the existing bridges Ilaving a 

number of small spans was modified by decreaSing the number of spans, 

maintaining the piers parallel and in line with those of the eXisting structure. 

IV11) 	 The deck haves 2.5% camber/cross fall and 65mm thick Flexible type wearing 

course IS proposed 

4.2 Design of B ridges and Culverts 

I. 	 All the structures up to 50 m length are constructed with all overall width 

between outermost faces of the railings I parapets I crash barriers equal to the 

roadway width 01 the approaches as per IRC·73:20·!5 

ii. 	 New Major/Mlnor bridge structures are conslrucle!;J With an overall width of 
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16.0 m between the outermost faces of the crash barriers or railings as per 

IRC·73:2015 

4.3 	 Widening I reconstruction of existing structures 

4.3.1 	 Existing Culverts 

All culverts which are found to be structurally distressed are proposed for 

reconslrucUon In general all the existing Culverts are proposed either as New 

Construction or Reconstruction 

4.3.2 	 Existing Bridges 

All existing bridges at site are Bal ly Bridges with 5.5m width and not as per IRC 

specifications. New CDnstruction of the bridges areproposed I n general all the 

existing bridges are proposed either as New Construction or Reconstruction. 

4.4 	 Culverts 

3.4.1 	 New Culverts 

RCC BOX Culverts as per relevant IRC and MORll-I Specifications are proposed 

wherever necessary 

3.4.2 	 Existing Culverts 

All 	 Existing slab and pipe culverts are not as per relevan t IRC Specifications 

and replaced With Box culverts as per relevant IRC and MaRTH Specifications 

• 	 GADs for minor Bridges and Culverts are submitted along with separate 

volume Including protection works. 

• 	 DeSign philosophy for Bridges and culverts as per directives of MoRT&H as 

detailed below 

• 	 Overall widlh of bridges Irrespechve of length and location (Rul al Urban) IS 

compatible With that of the road adjacent to It as per IRC-732015 

• 	 All bridges are designed for three lanes for eadl direction of traffic as per 

MaRTH guidelines. 

4.5 Hydraulic and Hydrological Investigations 

a) 	 The Information collected for high fiood level (HFL) . low water levels (lWl) , 

discharge velOCity etc. from available past records. local Inqulraes and VISible 

signs on the structural components and embankments . Local inquiries are made 

with regard to the road sections getting overtopped during heavy rains. 

b) 	 The Consultants had made a desk study of available data on satellite Images. 

topography (topographic maps) storm duration rainfall statistics, top SOil 

~1

:.,......-' 



Conaulla"cy 6ervlOQ r04'" prep.-re1lon of proiect report (PR) for two 	 O.-ta1 eo P""OJeOi R.pan
lanlng 01 Jo"'m.Kolon~ng road from KM 7000 to KM \38 00 
{Lenglh 68 KMlln the st.at~ of Arunachal Pradesh under SARDP· VOlume -II DeSIgn Rep(l(i 
NE an EPC Mode 

characteristics, vegetation cover etc so as to assess the catchment areas and 

hydraulic parameters for all eXisting and proposed drainage provIsions. The 

findings of the studies are supplemented and augmented by a reconnaissance 

along the area All Important hydrological features are noted during this field 

reconnaissance. 

c) 	 For bridges and cross drainage structures haVing inadequate waterway. history 

of overtopping are proposed for reconstruction the detailed hydrological and 

hydraulic studies are carried out In accordance With IRC Special PublicatIOn No. 

13 ("Guidelines for Design of small bridges and cUlverts·) and IRC 5 

("Standard Speclficalion and code of Practice for Road Bridges, Section I 

General Feature of DeSIgn') 

4.5.1 	 Hydrological Investigations: 

I) The peak discharge IS being calculated by following methods 

• 	 Area Velocity Method 

• 	 Rational Method 

• 	 SU Method 

4.5.1.1 Area - Velocity Method (Manning's Formula) 

Discharge has been calculated uSing the Mannlng·s Formula stated as below 

Q=AxV 

=A x [(1/n) x (R)2f.! X (S)II1] 

Where Q = Discharge In cumecs· 

A = Area of the cross section 

V 	 Velocity In m/sec; 

R = AlP; 

P = Wetted perimeter of the Stream in m 

S = Bed slope of the stream and 

n " Rugosity Co-efficient. 
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Surface (Natural Stream) Perfect Good Fair Bad 

Clear, straight bank. no rift or deep 
0.025 0.0275 

Pools 
I 

Same as (1) but some weeds & stones 0030 0.0330 

3. Wmdlng some poles and shoals, clear 0.035 0040 

4. 	 Same as (3) bUI more meffectlve slope 
0040 0045 

and section 

5. Same as (3) but some weeds and 
0.033 

, 

0.035 
Stones 

, 
•00456. Same as (4) but stony section 0050 

2. Sluggish river reaches rather weedy 0.050 sO 060 

0.1000.0758. Very weedy reaches 

0.030 

0.035 

0045 

0.050 

0040 

0.055 

0.070 

0.125 

() 033 

0040 

0050 

0055 

0.045 

0.060 

0080 

0.150 

4.5.2.2 Rational Formula 

Discharge has been calculated using the formula stated as below 

Q=O 278CIA 

Where Q= DeSign nood discharge for 50 year return period in cumsecs 

C=Run off Coefficient. 

1= Rainfall IntenSIty for tc hour duration In mmthr 

Tc=Time of concentration. 

A=Area of catchment in sq km. 

Time of concentration. to (in hours). shall be calculated using formula, 

t..= 0 0195L a nx 5-038' 

4.5.2.3.Synthetic Unit Hydrograph Method 

ThiS method's based on unit hydrograph prinCiple, used when catchment area IS greater 

than 25 sq km . CWC has published Flood Estimation Reports fOI different zones for India 

Comprehensive hydraulic analYSIS of various CD structures has been carned out based on 

de ailed topographical survey and satellite images 

I 
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A detailed approach and equations of unit hydrograph has been given In the report "Frood 

Esfllnalloll Report"" I n this method the design nood discharge has been calculated as per 

gu,dellnes given in the report. 

DeSign discharge has been taken as the maximum of the peak flood discharge by 

different methods 

J)Seour Depth: 

When the velocity of stream exceeds the limiting velocity, which the erodible 

particles of bed material can stand, the scour occurs. The normal scour depth is the depth 

of water on the middle of stream when it is carrying the peak flood discharge 

The probable maximum depth of scour to be taken for the purpose of deSigning 

foundations of abutment and piers shall be estimated after considering al local conditions 

If possible the soundings depth of scour shall be taken In the VICInity of bridge site dUring 

or immediately after the flood but before the score hole had lime to Silt up appreciably 

Allowance shall be made for increased depth resulting from 

a The design discharge being greater than flood discharge 

b The Increased velocity due to obstruction to flow caused by construction 

of bridge 

c. The Increase In scour in the proximity of piers and abutments 

Theoretically the scour can be estimated as below. However this method is applicable for 

natural channel flowing over seourable bed 

Mean depth of score dsm = 1 34[ Ob2 I Ksf] 

Ir.lOb =Discharge in cumec per meter width. 

Ksf= the silt factor for representative sample of bed material obtained up to 

the level of deepest anticipated scour = 1.76 dm 

Heredm = Weighted mean particle diameter In mm 

The discharge per meter Width (Ob) shall be maximum of the total deSign discharg 

divided by effective linear waterway between abutments . The value obtained taking in to 

account any concentration of flow through a portion of the waterway assessed from th~ 

study of the cross section of fiver 

The value of Silt Factor Ksf for various grades of bed material is given in Table::' 

http:Icpon1.PR
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Table 2 . Value of slit factor (Ksf) for various bed materials 

Bed Matenal Grain size In mm Silt factor(Ksf) 

Coarse Silt oOd 035 

Slit I Fine Sand 0081tO.158 0.5 to 0 6 

Medium Sand 0233 to 0.505 08t0125 

Coarse Sand 0725 t 50 

Fine ba)ri& Sand 0988 175 

Heavy Sand 1.290 to 2.00 20 to 2.42 

II) Maximum Depth of Scour for Foundation Design 

The maximum depth of scour betow the highest flood level (H F L ) shall be 

estimated from value of mean depth of scour (dsm) in following manner: 

a) 	 for the deSign of piers and abutments located ,n a straight reach and 

haVing IndiVidual foundations without any flood protection work 

In the VICinity of pier 200 dsm 

2. Near abutments 	 1.27 dsm for approach retained 

2 00 dsm for scour all round. 

3. Raft foundations 	 1.0 dsm (With u/s & dis protectIOn apron) 

b) 	 For the deSign of protection to raft foundatIOn, shallow foundatJon or 

flood protection the scour depth should be conSIdered as follows : 

i) in a straight reach 127 dsm. 

II) at a moderate bend 1.50 dsm 
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iii) at a severe bend 1 75 dsm. 

iv) at a righl angled bend 200 dsm. 

The above scour va lues can suitably be Increased If actual observation data is available 

on similar structures in the vicini ty 

In Ihe fol lOWing abnormal condilions. special studies should be undertaken for 

determining maximum scour depth for the deSign of foundations . 

1 	 Bridge located In a bend of the river involving a curvilinear flow or 

excessive shoal formallo 

2. 	 Bridge located at a site where deep channel in the river hugs to one Side 

3. Bridge having very thick piers Inducing heavy local scours 

4 Where the obilqUity of flow in the river is considerable. 

5. 	 Where a bridge IS required to be constructed across a canal or across 

river downstream of storage works, with the possibility of the relatively 

clea r water Inducing greater scour. 

6. 	 Bridge In the Vicinity of the dam , welf barrage or other irngabol1 

structures where concentration of flow, aggradatlol1s /degradallon of 

bed, etc. are likely to affect beha ior of structure 

If a river is of nashy nature and the bed does not lend itself readily to the scouring effect 

of floods , the formula for dsm given above shall not apply. In such cases the maximum 

depth of scour shall be assessed from actual observations 

For bridges localed across streams having bouldary beds the formula given in above para 

may be applied With a JUdiCIOUS chOice of values for Db and Ksf and results may be 

compared With the actual observallons at site or from experience on similar structures 

nearby and there performance. 

II) 	 Vertical Clearance 

It is the height from the design highest flood level With afflux of the Channel 10 the 

lowest pOint of bndge superstructure Clearance shall also be provided according to 

naVigational or anti - obstruction requirement. Where these considerations do not arise, 

vertical clearance in case of high level bridges shall be as follow: 

~. 

. -) 
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Discharge (m'/sec.) Minimum Vertical Clearance(in mm) 
-----+--

UptoO. 	 150 
---=­

031030 450 

3.0 to 30 

30 to 300 

300 to 3000 

above 3000 

-
600 

900 

1200 

1500 

In structures with metallic bearings no part of tile bearing shall be at a height less than 

500 mm above affluxed design highest flood level 

IV) 	Afflux: 

When the bridge is constructed. the abutment and pier structures a well as 

approaches on either side cause the reductio, of natural waterway area . The contracllon 

of stream IS deSirable because it leads to tang 'ble saving in the coast especially of atlu ial 

streams whose natural surface is too large than required for stability Therefore to carry 

maximum flood discharge within bridge portion. the velocity under the bridge mcreases. 

Thlsncreased velocity gives rise 10 sudden heading up of water on the upstream. ThiS 

heading up phenomenon IS known as afflux. Greater the afflux greater Will be the velOCity 

under downstream side of Ihe bndge and greater will be the depth of foundations reqUired. 

Afflux should be as small as possible and generally shall not exceed O.6m. Where thE: 

floods spread over the banks IS large use of average velOCity for calculating the afflux will 

give an erroneously low afflux In such cases. tile velocity in the main channel 

Icompartment should be used The permissibl afflux Will be governed by :he 

submergence effect on jOining structures. fields etc. on upstream side. The afflux is 

calculated by one of the following formula ' 

(8) 	 Afflux at HF.L. by Molesworth formula (In case of high level 

bridge) Afflux (ha) =[V2/12 86+0 0153] [[a/ 01)-') 

Where V =Mean Velocity in m/sec. 


Total deSign discharge (Manning's) I Tolal area of channel (Manmng's) 


Q = Total deSign dlscharqe In cum/sec. 
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Q1 = Unobstructed discharge In cum/sec. 

Ana ysis and Interpretation of hydrological and sub-soil explorations are appended 

with respective prehmlnary bndge design calculations 

4.6 Drainage Assessment 

The performance of a pavement IS Improved considerably and adequate 

precaulions are taken to ob\llate the accumulation of water on the pavement structure. To 

maintain drainage pattem the proposed cross drainage structures are 7 Minor bridges, 270 

Box cul\lerts along the project road. 

In addition to this for entire project road length exca\lated drains & where embankment 

height IS more than 3m chute drains With energy diSSipation basins are proposed 

4.7 Reference to Codes & Guidelines 

Various IRC Codes guides I special publications need to be referred while 

preparing the improvement / widening proposals . An exhaushve list of such codes I 

special publications and other recommendation are appended. 

4.8 Existing Cross Drainage Structures 

TI1ere are 7 Minor bridges and 270 Box culverts along the proJect road Th 

improvement proposals for Ihese structures are gi\len here under' 

4,9 Improvement proposals for Cross Drainage Structures 

All CD structures constructed in ReC are proposed for reconstruchon Reconstructioni 

wldenm9 I new construction of the Slab drains are proposed to mee the lateslNabonal 

Highway standards. 

The improvement proposats for cross drainage structures are as (ol/ows . 

Abstract for CD structure 

Type of 

struClure 

Improvement Minor 

Proposal Major Bridge Slab!Box Pipe 
PIpe 

1B0lBridg Culvert 

Bridge e Culvort Culvert alJunction ROB RUB Underpass Overpass 

Ne'.... I 
. 

02 29 . . . . 
('1'Iil"ld-,.M;"n I 
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Type of 

structure 

Improvement Minor 
Proposal Major Bridge 5lablBo. Pipe 

Pipe 

IBoxBridg Culvert 

-

Bridge c Culvert Culvert atJunction ROB RUB Underpass Overpass 

Reconslruc"on - 05 241 - - -
I 

under 
- - - - - - - -

Constructor 

'NJden,og, repa,r 
- - - - - - -

& 5t'englheoing 

Remlne<], repa,r 
- - - - - - - - -

8: Strengthemng 

Detai ls o f Major Bndge (Retained) 

Sr. Existing Proposed Details of Existing Existing Remark 

No, Chainage Chainage structure Width (m) 

(Km) (Km) No, x Span 

NI L. 

Details of Overpass (Retained) 

Sr. 

No. 

existing 

Chalnage 

(Km) 

Proposed 

Chainage 

(Km) 

Details of Existing 

structure 

Existing 

Width (m) 

Remark 

No x Span 

Details of Minor Bridge (New Construction) 

I Proposed Details of Proposed Bridge 

SI No. Type of 
Chainage 

1x10 Slab 
---

Slab 1x 8 

I 
, 

Span 
Width (m) Super 

(Km) Arrangment 
Structure 

16 91 52 1 
I 

162 1329221 
-

~)

* 
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Details of Minor Bridge (Reconstruction) 
-
EXistingI Proposed Details of Proposed Bridge l51 No. Type ofI

Chainage Span
Chainage (Km) Width (m) Super

(Km) Arrangment 
Structure 

82.559 8202 lx22 16 ReC Glider1 

(;40984585 Ix 52 16 PSC Box Gird r2 

I 110,588 1,,55'09 35 16 PSC Box Gorder3 

,,,,9125.090 122 e6 16 Ree Glr~er4 
-

128.248 12609 lx19 Ree Girder165 

Details of Culverts (Reconstruction) 

[ 

51 Existing e of 

No. Chainage 

Typ 

Struclure 

1 70535 SLAB 

2 70704 SLAB 

3 70784 SLAB 

4 70946 SLAB 
.J 

5 71135 SLAB 
... 

6 71263 SLAB 

7 71570 SLAB 

8 71711 SLAS 

9 1- 71824 SLAB 

Proposed Type of Span 
Remarks 

Chainage Structure Arrangement 
- - -

70470 Box Culvert 1/22/0 Re-ConstruClion 
-­

70610 Box Culvert 1/33/0 Re-Cons trucl10n 
-

70693 
I 

Box Culvert 1/22/0 Re-Constr 
- 0 

uction 
j 

70835 Box Culvert 112210 Re-Constr uction I 

71028 Box Culvert 1/44/0 Re-Constructlon 
0 

71165 Box Culvert 1/33/0 Re-Constr ucllon 
-

71444 Box Culvert 1/33/0 Re·Constr uction 
I­

71567 Sox Culvert 1/44/0 Re-Construction 

71680 Box Culvert 1/33/0 Re-Cons truction 
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10 

11 

12 
+

13 

14 1 

I 15 

Detad€d PrOject RepOl1 

Volum. -II Desogn Repon 

71975 ISLAB 1/3310 Re-Construction 

72032 SLAB 71838 Box Culvert 11441o ,R e-C 0 nstruct~~n 
72115 SLAB 71915 Box Culvert 1/221o Re-ConstructionI-

72189 SLAB 71987 Box Culvert 1/221 _ _ c.onstructionO _.LI_Re~
I 

72070 Box Culvert '1/331o Re-Constructlon 

1/331o Re-Constructlon 

1/2210 I Re-Construction 

71780 Box Culvert 

SLAB72271 

72-5-45-+--SLAB 72248 Box Culvert I 

SLAB 72350 Box Culvert ~650 l 
I 


l17 I 72770 I SLA8 72445 80x Culvert '1/3310 Re-Constructlon 
I I­

18 I 72900 SLAB 72576 Box Culvert I 1/22/0 I Re-ConstructJon 

• 

1;1 73013 
- -

20 73102 

21 I 73355 
- -

22 73637 
--. - -

23 74043 

24 I 74367 

SLAB 

SLAB 

SLAB 

SLAB 

SLAB 

SLAB 

72676 Box Culvert 
t- ­ ~-

I 72765 Box Culvert 

I 72980 Box Culvert 

r 73270 Box Culvert 

173700 Box Culvert 

74000 Box Culvert 

I 
·1/33/0 Re-Construction 

I 

1/33/0 Re-Construction 

1f33/0 IRe-Constructlon I 

1/33/0 -;e-construction 1 

1/3310 Re-Constructlon j 

1/66/3 Re.Constructlon I 

-+­ f---- ­

25 74775 SLAB 744 1 Box Culvert 1/44/0 Re-Construcllon 
- ~ 

26 75587 SLAB 75330 Box Culvert 1/3310 Re-Cons!ruc!lon 

27 75970 SLAB 75755 Box Culvert 1/44/0 Re-ConstructlOn 
r - - -­ -

28 76325 SLAB 76115 Box Culvert 1/33/0 Re-Constructior. 
I 

29 76464 SLAB 76220 Box Culvert 1/33/0 Re-Constructlon 
I -

30 76724 SLAB 76460 Box Culvert 1/66/3 Re-Constructlon 
~-

I Re-ConstructionI31 77018 SLAB 76865 Box Culvert 1/2210 

32 77363 SLAB 77240 Box Culvert J 1134/0 Re-Constructlon 

33 77910 SLAB 77770 Box Culvert 1/2210 Re-Constructlon 
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34 78355 SLAB n975 Box Culvert 1/22/0 I Re·Construction 

35 78630 SLAB 78210 1Box Culvert 1/66/3 I Re·Constructlon1 I 
36 7871 5 SLAB I 8300 Box Culvert 1/2210 Re·Construction 

37 78765 SLAB 78350 Box Culvert ·1122/0 Re-COllstruction 

38 78845 SLAB 78430 Box Culvert 1/33/0 Re-Constructton 

39 1 79132 SLAB 78685 IBox CUlv_e_rt--r__ 1/33/0 Re-Constructlon 

79330 SLAB 78870 Teox Culvert 1/3310~constrtJction40 1 
7957580038 SLAB Box Culvert 1/33/0 fRe·Construction j41 1 

42 I 80345 SLAB 79880 Box Culvert 1/2210 Re·Construction I 
I 

43 80674 80170 Box Culvert SLAB 1/33/0 I Re-Construction 
--r-----~-------+--------~-----

1/33/0 Re-Constructlon 44 81016 80490 Box Culvert SLAB 
r-----------+-------~---------r-----

Re-Construction45 81453 SLAB 80900 Box Culvert 1/33/0 

Box Culvert 1/33/0 Re-Cons!ructlon [ 46 81667 SLAB 81110 

r47 81415 Box Culvert 1/22/0 Re·Construclton 81990 SLAB 

81760 Box Culvert 1/43/0 Re-Constructlon48 82359 SLAB 

1/66/3 Re-ConslructionSLAB 81870 Box Culvert 49 82455 

1/66/3 Re-Constructlon 82170 Box Culvert 50 82713 SLAB 

Re-Corlstructlon1/43/0 82290 Box Culvert SLAB51 82855 

1/33/0 Re-Constructlon Box Culvert SLAB 8254052 831 10 
J 

1/33/0 Re-Corlstructlon IBox Culvert 53 83290 SLAB 82720 
-- I 

Re-Constructlon 1/33/083380 Box Culvert 54 83915 SLAB 

1/33/0 Re-ConstructionSLAB 83810 Box Culvert 84352 

1/53/0 Re-Construction84290 Box Culvert 84720 SLAB 

57 85425 f SLAB 84970 Box Culvert J 1/43/0 I Re-Construction J 
~'~TTI~~------~--

~ 
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58 85700-, SLAB 85270 Box Culvert 1/33/0 Re-ConstructlonI r ~ 

59 _85860 ~LAB -1 85400 Box Culvert 1122/0 Re-Construction 
-+- 1

60 85905 SLAB 85450 Box Culvert 1/33/0 Re-Construr;tlon 
-+­

61 86125 SLAB 85670 Box Culvert 
, I -
I 62 86377 SLAB 85920 Box Culvert 
I 

I 

, 63 86523 SLA:-t=:055 Box Culvert 

64 8683;-J SLAB 86370 Box Culvert 
- _. 

65 87250 SLAB 86750 
I 

Box Culvert 

• 

66 87347 SLAB 86850 

I
Box Culvert 

67 87568 SLAB 87070 Box Culvert 
I- ­

68 87952 SLAB 87420 Box Culvert 
~ -­

69 88020 SLAB 87500 Box Culvert 
I­

70 88117 SLAB 87600 Box Culvert 

~ 71 88332 SLAB 87815 Box Culvert 

72 88457 SLAB 87940 Box Culvert 

[73 
,- ­ - I 

88765 I SLAB 88230 Box Culvert 

74 88881 SLAB 88350 Box Culvert .. 
75 89078 I SLAB 88530 Box Culvert 

- f-­

76 89270 SLAB 88715 Box Culvert .. 
77 89358 I SLAB 88805 Box Culvert 

, 
78 89920 SLAB 89310 Box Culvert 

.. • 
79 90035 SLAB 89410 Box Culvert 

+ 

, 

80 90 73 SLAB 89650 , Box Culvert I 

81 91016 SLA~0395 BOX-CUlver:.. ] 

1/33/~~Constructlon 
1/22/0 Re-Construction 
- - -
1/22/0 Re-Constructlon 

1/44/0 Re-Construchon 

1/44/0 Re-Constnuctlon 

1/33/0 Re-Construction 

1/2210 Re-Constnuction 
~ 

1122/0 Re-Col1structiol1 

1/2210 tRe-Construchon 

1/2210 Re-Construction 

1/44/0 Re-Construct,on 

113310 Re-ConstrucMn 

1/22/0 Re-Construction 

1/33/0 Re-Construction 

-
1133/0 Re-Constructlon 1 

1144/0 Re-Constnuctlon 

1/44/0 Re-Cons truction 

i 
1/2210 Re-Constnuction 

1/33/0 Re-ConstrucMn 

1133/0 Re-Construction 
.... 

1/33/0 Re-Construcbon 

~ 




-- -

Consultanc:>, ServIces for preparahon of project l"CPOr\ {PRJ fex two De~alled Project Repan 
tan'no of Jor.m·t<oIorl.ng l"O.d from KM 70,00 '0 X;M138 00 
(Length 68 KM) n the state of Arunachal Pradesh under SARDP­ Volume -4t : Design Repon 
!'IE ;r EPC Mode 

-
~ 

82 91045 SLAB 90425 Box Culvert 

f: 
+ - ­

91478 I SLAB 90900 Box Culvert 

I 91680 SLAB 91015 Box Culvert 

[~~- 91931 SLAB 91225 Box Culvert 

86 92030 MHPC 91340 Box Culvert 
I -­

87 92380 SLAB 91705 Box Culvert 

88 92455 SLAB 91795 Box Culvert 

89 92995 SLAB 92320 Box Culven 

91 95792 SLAB 95070 Box Culvert 

92 I 96190 SLAB 95480 Box Culvert 

93 I 96585 SLAB 95880 Box Culvert 

94 96782 SLAB 96080 Box Culvert 
-

95 97150 SLAB 96440 Box Culvert 
-

96 97418 SLAB 96690 Box Culvert 
---­ - ~ 

97 97764 SLAB 97040 Box Culvert 

98 97900 SLAB 97170 Box Culvert 
- - - -

99 98183 SLAB 97445 Box Culvert 

100 I 98282 SLAB 97545 Box Culvert 
- ~ 

10 1 98670 SLAB 97919 Box Culvert 
-

102 98900 SLAB 98140 
I 

Box Culvert 
.. 

103 99218 SLAB 98450 ~ Box Culvert 

104 99415 SLAB 98650 Box Cu vert 

105 99471 SLAB 98730 Box Culvert 
-

106 99715 SLAB 98970 Box Culvert 

r 

-

I r 
I 

t 
I 

, ~~-

-
1/3310 Re-Construction 

. I 

1/6310 Re-Constructlon I 
- -

1/2210 Re-Construction 
-
1/33/0 Re-Construction 

-
1/33/0 Re-Constructton 
--­

1/33/0 Re-Construction 

1/66/3 Re-Construclion 

1/44/0 Re-Conslrucbon 
- -

1/33/0 Re-Construction 

1/22/0 Re-Constructlon 

1/2210 Re-Construction 

I 
1/3310 Re-Constru lion 

112210 ~-tRe-~o~structlo n 
1133/0 Re-ConstructJon 

1/3 /0 Re-Construction 

1/2210 Re-Constructlon 

'1 12210 IRe-Constructlon I 

1/33/0 Re-Conslructlon 

1133/0 Re-Construcllon 

1/33/0 Re-Construction 
-­

1/44/0 I Re-Construclion 

1/44/0 Re-Construction I 
I 

112210 Re-Construction 
- - -

1133/0 Re-Construction 
I ~ 

I 

http:Jor.m�t<oIorl.ng


ConsultanCy StHVlces tof preparation of p,oJect report (PR l for two Dela;led PrO;'ecl Repof" 
a",ng 01 Joram·Kolonong road from KM 7000 10 KM136 00 
ILeng!h as KM) In he state 01 Arunachal Pradesh under SAROP­ Volume -II iJeslgn ReporT
NE on EPC Mod_ 

~~ 99975 SLAB 
r 

t 
99220 Box Cu vert 

108 100097 SLAB 99360 Box Culvert 

109 100260 SLAB I 99480 Box Culvert 

110 100710 SLAB 99963 Box Culvert 
1---­

1 : 1 '100889 SLAB 100 130 Box Culvert 
- -

112 I 101030 SLAB 100235 Box Culvert 

11:3 1 101211 
-

SLAB 100415 Box Culvert 

114 10' 338 SLAB 100545 Box Culvert 

r r 
115 101465 SLAB 100670 Box Culvert 

116 101678 SLAB 100860 Box Culvert 

117 101773 SLAB 100960 Box Culvert 

11 B 102020 SLAB 1012 12 Box Culvert 
. 

119 102579 SLAB 101763 Box Culvert 
+ . -

120 103115 I SLAB 102293 Box Culvert 
-

121 '103557 SLAB 102717 Box Culvert 
- -

122 103800 SLAB 102924 Box Culven 

123 103964 SLAB 103083 Box Culven 

124 104089 SLAB 103237 Box Culvert 

125 104500 SLAB 103620 Box Culvert 

126 104671 SLAB '103800 Box Culven 
- -

127 104820 I SLAB 103940 Box Culvert 

128 105470 I SLAB 104585 I Box Culver! 

r 129 104786 Box Culvert 

-

-

1056;-H"A' -
130 106040 SLAB 10512 Box Culvert 
-­ -­

~ 

f­

1/33/0 Re-Construction 

1/33/0 Re-Constructlon 

1/33/0 Re-Constructlon I 

1/2210--i Re-Constructi on 

1/33/0 Re-Constructlon 

1/33/0 Re-Construchol' 
-

1/33/0 Re·Construction , 
1/22/0 Re·Construchon 
--­ ---I 

1/33/0 Re·Construction I 

1/44/0 Re-ConstructJon 

1/44/0 Re-Construction 
- - ­ -­

1/44/0 Re·Construction 

R~Co","",""11/22/0 

1/3310 Re·Constructlon 

1/2210 Re-Constructlon I 
- ~ 

1/33/0 Re·Constructlon 

1/43/0 Re·Constructlon 

1/22/0 Re-Constructlon 
-

1/33/0 Re-Construction 
-

1/22/0 Re·Conslruchon 

1/22/0 Re-Constructlon 

114310 Re-Constructlon 
-

1/53/0 Re-Construction 

1/22/0 Re·Construction 



C0r15u.ltanc), Services fOf preparatJCIn of praJea rl:!port (PR ) for tyJO Deta Iled P"'DJEC:~ Repon 
loolog of Joram-Kolonang road from KM 700010 KMl38 00 
ILen~lh 68 KMI In Ihe slale of Aruna<:hal Prad ••h under SARDP. Volume - II : De, g" Reoort
NE on EPe Mode 

131 106582 SLAB 105664 Box Culvert 

1068~LAB 
r­

132 105952 Box Culvert 

/133 107070 I SLAB t 106148 Box Culvert 

134 107590 SLAB 106652 Box Culvert 
- -

135 108514 SLAB t 107567 Box Culvert 
! ­ - -

136 '1 08772 SLAB 107779 Box Culvert 

138 

1 

109305 BOX 108319 Box Culvert 
t- r-­

139 109631 SLAB 108635 I Box Culvert 

140 '11 0818 SLAB 109866 Box Culvert 
---~- - -­
141 111171 BOX-J-2-10168 Box Culvert 
-l­

142 111352 BOX 110347 Box Culvert 
- - -

143 1 11488 BOX 110488 Box Culvert 

\44 111596 BOX 110600 Box Culvert 
-­

145 111990 BOX 110952 Box Culvert 
-

I 

I146 1 12257 BOX 111173 Box Culvert 

t 147 I 112706 BOX 111594 Box Culvert 

I148 

~ 

l' 2900 BOX 111773 Box Culvert 

r149 112950 BOX 111817 Box Culvert 

t 
150 113461 BOX 112301 Box Culvert 

151 113517 I BOX 112366 Box Culvert 

I 
I 

I 

-­

152 113924 BOX 112707 Box Culvert I 
153 113970 BOX 

! 
112755 Box Culvert 

-
154 114372 BOX 113131 Box Culvert 

-
155 114515 BOX 113270 Box ~rt , 

, 

-­
1/22/0 Re-Construction 

1/22/0 Re-Conslruchon 

1/22/0 Re-Constructior 
-

1/33/0 Re-Constructlon 

1/3310 Re-Constructlon 

1122/0 Re-Conslructton 

1/33/0 Re-CO tlSlructtOn 

1122/0 Re-Construction j 

1/4310 I Re-Construction I 

1143/0 I Re-Constructton 

1/4310 IRe-Constructton 

1/2210 tRe-Construction 

113310 Re-Construchon 

114410 Re-Constructlon 

114310 Re-Constructl ~n j 

1133/0 Re-Constructlon 

1/3310 Re·Constructlon I 
113310 Re-Construction 

1/22/0 Re-Conslructlon I 
1/2210 Re-Construchon 

112210 Re-Construction , 

1/2210 Re-Construction 

112210 Re-Construction 

113310 Re-Construction 
~ 

/.. 

~)

* 



- -

- - - - - -

--

ConslJltancy ServIces for preparation of oroJect repor1 (PRj for '''''0 Detai led Project Report 
I.","g of Joram-Kolonang road from KM 70 00 to KM 138 00 
ILengl" 68 KM) In Ihe state of Arunachal Prada" "ode' SARDP­ VOlume - It : De,'gn Repol'1 

160 1 116025 SLAB 114681 Box Culvert 
-

161 116133 LSLAB 114780 Box Culvert 
+ 

162 116411 SLAB 115040 Box Culveri 

163 116930 SLAB 115377 Box Culvert 

164 117240 SLAB 115659 Box Culvert 

165 117647 SLAB 115975 Box Culvert 

166 117857 SLAB 116189 Box Culveri 
I -­

167 118068 SLAB 116399 Box Culvert 
+­ -

168 118179 SLAB 116513 Box Culvert 
.. 

169 118322 SLAB 116664 Box Culvert 
t--­ I. ­

170 118443 BOX 116787 Box Culvert 
I 

i -
171 118503 BOX 116841 Box Culvert 

172 ~ 18676 BOX 117009 Box Culvert 

I 
173 118738 SLAB 117068 Box Culvert 
- ­ + 

174 118817 SLAB 117144 Box Culvert 
+ 

175 118947 BOX 117274 Box Culvert 
+ . ­ j. ­

176 119225 BOX 11755 1 Box Culvert 
+ 

177 119340 SLAB 11 7710 Box Culvert 
+ I I

178 119778 BOX 118106 Box Culvert 
+ - - t 

179 119933 SLAB 118265 Box Culvert 
,... -

1/2210 Re-L.onstructlon . -
1/33/0 ~e-Constructlon I 
1/33/0 Re·Construction 

I 

1/53/0 Re-Conslructlon 
-

1133/0 Re·Constructlon 
-

1/5310 Re·Construction 

1/33/0 Re-Constructlon 

1/2210 Re-Construction 
-­

1/22/0 Re-Construction 
- -

1/43/0 Re·Constructlon 

1/43/0 IR~C,"'''OC'''''-. 
1/33/0 Re·Conslruction 

113310 1Re-Con5trucbon 

1/33/0 Re-Construction 

1/34/0 Re-Conslruction 

1/44/0 Re·Construction 
-1 

1/33/0 Re.Construction I 
I 

1/53/0 I Re-Construction 

l f43/0 IRe-Construction I 
• 

1/33/0 I Re·Construction 
- I 

NE on fPC Mod<! 

156 1 114878--1_ B~X ~3558 
157 115720 SLAB 114383 

I ­

158 SLAB -114461 115825 

159 115910 SLAB 114543 1 
I ­ t 

Box Culvert l 1/2210 Re-Construcllon 

Box Culvert 

Box Culvert 

Box C Ll lve~ 

1/33/0 
 Re-Conslructlon 


1/33/0 Re-Constructlon 
-

1143/0 Re-Construction 



- -

----

Ccniullancy Ser't/lces for preparation 01 PfCoJetl repOI1 (PR.} tor ['WI) Detailed ::I '-o,eel ~epoil
lon,ng of JoraOl-Kolonang road from KM 7000 to KM138 00 
ILenglh 68 KM).n the ,t"'e of Arunachal Pradesh unde' SAROP­ Vol.."e -11 Design Report
NE on EPC Mode 

180 __ 12007_-+_~~X ~8401 ~ox CUlv~rt 
181 120190 BOX 118513 Box Culvef1 

- --+-­
182 120665 SLAB 118966 Box Culvert 

, ----!-- ---:-- - ~ 

83 120745 SLAB I _1190~*culvert 
+ 

84 121392 L BOX L119694 Box Culvert 

185 121656 I SLAB 119965 Box Culvert 
-1-----1­

1/33/0 

1/3310 

1/43/0 

1/33/0 

1/4410 

1/2210 

186 121833 I SLAB 120140 Box Culvert 1/2210 
~ 

IRe-Constn:.ctlon 

Re-Construction 

I~e-constructJo~ 

t~e-constructJon 

~ 

Re-Construction 
t ­

Re-ConstructJon 

Re-Construction 
1- ----------~ 


18, 122182 I SLAB 
 120397 Box Culvef1 1/22/0 Re-Construction .. -+--­
188 122245 I SLAB I 120452 Box Culvert 1/2210 Re-Constructlon 

I 

189 122322 SLAB 120532 Box Culvert 112210 Re-Construction 

190 I 122708 SLAB 120874 Box Culvert 112210 Re-CDnstructJon-r--- ___L-____-+____ 
~----~-----

191 122828 SLAB 120991 Box Culvert I 112210 Re-Constructlon 
1 

192 123057 SLAB 121209 Box Culvert 112210 Re-Construction 
---~----+----~----+--

193 123232 SLAB 121398 Box Culvert 1/33/0 Re-Constructlon 
-- -f- - --'-- ­

194 123952 SLAB 121953 Box Culvert 112210 IRe-construction 

195 125087 SLAB 123140 Box Culvert 1/33/0 Re-Construction 
,----~-----~----

196 125347 SLAB 123410 Box Culvert 1/3310 Re-Constructlon 
+ -- ~ -, 

197 125632 SLAB 123675 Box Culvert 112210 Re-Construction 

198 126154 
 SLAB 124155 Box Culvert I 1122/0 Re-Constructlon 


199 126425 
 SLAB 124415 Box Culvert 
 Re-Construction
'12210 
+ 

200 126613 Re-ConstructJon1122/0SLAB 124602 Box Culvert 

1/2210 Re-Constructlon201 126862 124785 Box CulvertSLAB 

113310 Re-Constructlon125049 Box Culvert202 127144 BOX 

125142 Box Culvert 112210 Re-Constructlon203 127233 BOX 

~ 
-




BOXl2~4.127375 

1205 127785 
--+-­

SLAB 

125280 Box Culvert 

125699 Box Culvert 

206 .12800_0------jf--_BOX_-+_12_59_0_7_ t Box Culvert ~ 

207 128466 SLAB 126456 Box Culvert 
--+ 

208 128703 BOX 126678 Box Culvert 
f--- + I 
209 129043 BOX 127002 Box Culvert 

-
210 129314 BOX 127226 Box Culvert 

- - - - - I 
211 129402 BOX 127340 Box Culvert 

212 129505 BOX 127426 Box Culvert 

213 129614 SLAB 127545 Box Culvert 

, 214 130075 BOX 128005 Box Culven 
-

215 130315 BOX 128233 Box Culvert 

216 130416 BOX '128332 Box Culvert 

217 130508 SLAB 128429 Box Culvert 
- -

218 130766 BOX 128685 Box Culvert 

219 130863 I BOX 128782 Box Culvert 

220 131084 BOX 128990 Box Culvert 

221 131215 BOX 129125 Box Culven 
-- ~ 

222 1 13 1370 BOX 129271 Box Culvert 
-

223 131443 j BOX 129354 Box Culvert 

1224 131572 1 SLAB 129481 l Box Culvert 

• I 
225 13 1677 BOX 129592 Box Culvert 

i 

1 226 131814 SLAB 129730 Box Culvert 

112210 1Re-Constructlon 

1!22/0~Constr\Jction 
114310~constructlon 

113310 Re-Constructlon 
--­

1/33/0 Re--Constructlon 
-­

1122/0 Re-Constructlon 

1/33/0 Re-ConstructlOn 

1/44/0 Re-Construction 

1133/0 Re-Construction 

1122/0 Re-Construction 

1/22/0 Re-Construcuon 
-

1/33/0 Re·Constructlon 

1/3310 Re-Construc\ion 

1/33/0 Re--Construclion 

1133/0 Re-Constructlon 

1/33/0 Re-Construction 
-

1/33/0 Re-Construclion I 

1133/0 Re-ConstrucllOn 

1/43/0 Re-Constructlon 

1/4310 Re-Construction 

1143/0 Re-Constructlon 
-

113310 Re·Constructlon 
I 

1122/0 Re-Construction 
-

Consu'tancy Services for preparal"on Of project report {PRJ fot two 
Ian n9 of Jomm.Kolonang road from KM 70.00 10 KM138 00 
' l ength 68 KM) n the ,tale of Arunad ,. ' Pradesh mder SAROP· 
NE on ~PC MOde 

Del • • led Pro, eel Report 

Volume -I I " Des ion Report 

+-­

129868 Box Culvert 112210 Re-Construcbon1227 131973 SLAB 
- ~ -

I 



--
--

ConSI"iIIC:lm::y SEfVU;as ror preparation 01 prOject reocn (pR) for two Delal~B<l Projecl fie art 
laom9 of Joram-Kolonang roa~ from KM 70 00 10 KM 138 00 
ILengtl168 KMJ In the siale of Arunaellal PrMes" under SARDP­ Volume -II Des go Repo:1
!liE ~ EPe Mode 

228 

229 

230 

132300 

132464 

132604 

SLAB 130185 

SLAB 130345 
I 

S~~30489 

Box Culvert 

Box Culvert 

Box Culvert 

r-­
1/2210 

t 
1/53/0 

1/2210 

Re-ConstruCtion 

Re-Const~uctlon 1 

Re·Constructlon 

231 133114 SLAB 130985 Box Culvert 1f4310 Re·Constructlon 

232 133235 SLAB 131120 Box Culvert 1/43/0 Re-Construction 
~ 

I 233 

234 

133877 

134130 

SLAB 

SLAB 

( 

131948 

B C I rtox u ve 

Box Culvert 
- f­

1/43/0 

1/2210 

R C t tone­ ons ruc I 

f 

IRe-Construcllon 

235 134224 SLAB I 132028 Box Culvert 1/2210 IRe-Construction 

236 134353 SLAB 132158 Box Culvert 1/221 Re-Constructlon 

237 134547 SLAB 132340 Box Culvert 1122/0 
I 

Re-Constructi on 

238 I 

239 
-

240 I 

134576 

134700 

134767 

SLAB 

SLAB 

SLAB 

I 

132376 

132508 

132570 

I 

Box Culvert 

Box Culvert 

Box Culvert 
-­

I 
112210 

1/2210 

1122/0 

I 

Re-Construc!Ion 
I 

I Re-Constructl on 

I R~-Constructlon 

241 135058 SLAB 132845 , Box Culvert 1/2210 Re-Construc!i on 1 

Details of Slab/Box Culverts (New Construction) 

51 IProposed Type of Span 
Remarks 

No. Chainage Structure Arrangement 

New-Construction 
f-::-- I 

Box Culvert 1/221070295 

1/33/0 ­ New-Construction72880 Box Culvert I~ -t 
New-Construction 

r-::-- ~ - f- ­
3 73050 Box Culvert I 1/33/0 

f----73165 New-Construction Box Culvert 1/33/04 

1/43/0 New-Construcbon 
l-::- -;­

Box Culvert 736125 
-

New-Construction1/43/082420 Box Culvert 6 
, -

New-Construchon Box Culvert 1/22107 82605 

New-ConstruclJon 8 85050 Box Culvert 1/33/0~ • 
i -­



Consultancy SerIJ IOOS fOf preparation of prOject repOfl (PRI for two Delal 'eo ProJeCi Repo 
1' 0'"9 of Joram-Koloriang road from KM 7000 to KM I 38 00 
(Length 68 KM)ln tile stat" of Arunacl1al Pradesh Under SARDP­ Volume - II Des;gn Report
NE on EPe Modo 

51 Proposed TyPe of Span To
Remarks 

No. Chainage Structure Arrangement 

9 86485 Box Culvert 1/33/0 . New-Constructton 

10 86975 Box Culvert 1/22/0 New-Construction 
-­ . I

11 88450 Box Culvert 112210 New-Construcllon 

12 88950 Box Culvert 1/22/0 New-ConstructIOn 

~ 89220 Box Culvert 1/2210 New-Construclioll 

1L1 90720 Box Culvert 1143/0 New-Construction 

I 15 90810 Box Culvert 1/53/0 New-Construction 
-

16 91110 Box Culvert 1/64/0 . New-Construction 

17 92000 Box Culvert 1166/3 New-Constructton 

lS- i- 93506 
I 

Box Culvert 1/43/0 New-Construction 

19 94777 Box Culvert 1/66/3 New-Construction 

20 99820 Box Culvert 1/2210 New-Construotion 

21 101510 I Box Culvert 1/2210 I­ C .New­ onstruc!lon 
-

22 102628 lr0X Culvert . 1/33/0 New-Con struc!10 f1 

23 104078 1/22/0 New-Construction Box Culvert , 

24 
I 

106570 Box Culvert I 1/2210 New-Construction 
I f­ .

25 I 107020 Box Culvert 1/34/0 New-ConstruclJon 

26 I 109695 Box Culvert 1/2210 New-ConstructJor 
--­ ....,..,­ . 

~t 111980 Box Culvert 1122/0 New-ConstrucDo 
~28 112090 Box Culvert 1122/0 New-Constructto 

- --- ­ -
29 115795 Box Culvert 1/33/0 New-Construcho 

Details of Pipe Culverts (Retained) 

Details of Proposed 

Details of EXlshng Structure structure 
Existing Proposed 

Sr. 
Width of 

Chainage Chainage 
Type of Proposed

No. 
No. x 013. Structuro No. x Oia . 

I 
(Km) IKm) 

Structure Width 1m) 

(m) 

-NIL-

Remark 



Cansu tanc'y Servtces for preparahon of project report IPR) 10( two DetaIled PrOtect Repoi'1
Ian ng of Joram.Kolonang foad from KM 70 00 10 KM136.00 
(Lenylh 66 KMlln Ihe ,Ial<, of Alunaen. Pradesh under SAROP· Volume -ll . O""ign Repon 
NE 0" EPC MO<le 

Details of Pipe Culverts (Reconstruction) 

Oetalls of Existing Structur. Details of Proposed slructuro 
Existing Proposed 

Sr. 
IWidth ofChain.ge Chamage 

Type of ProposedNo, 

(Km, (Km) 
No, x Oia, Stmotur. No. x Oia. Remark 

Structure Width (m) I 
(m) 

~N'L---

Details of Pipe Culverts (New Construction) 

Oetails of Proposed structure 

Proposed 

Sr. No, 
Chalnege (Km) 

Typo of Propoud 

No. x Oia. Remark 
Structu", I Width (m) 

~NIL-

- -
Details of Underpass (New construction) 

5'. EXisting Proposed rProposed Rema:ls 

No Cn Ch. (Km) 

Deta,ls 01 ExlSiting Details 01 Proposed 

Stru ure trueture 

Type ot Span Type ot 5 an 

ISirueture Arrangement Structure Arrangement I 

W,ott 

(Km) 

lml l 
-NIL-

Details of Proposed New Construction of ROB 

5, Locahon Ral"/ay I..,evel TVU DOH EXiS\Iflg Proposed Proposed span Total 

No ChalOage Clos51ng NO structure Stfllcture f',rrangement In Width 0' 

no type mtr Ihe 

,tructure 

·- NIL-
. --­

1v~~'r 

~ 

-

http:KM136.00


Consu·tancy Services for preparatIon of project report iPR) ro~ tvvc 
I.n ng Of Joram·Kolorlang road from KM 7000!0 KM138.00 
(lenglh 68 KMI n 1M SI.!e of Arunacllal Pta esh cnaer SARDP· VOI.JfT19 - II . Design Ropon
NEon E C Mode 

Repair Maintenance and Strengthening of EXisting ROB 

,1 EXislIng Des,gn Type of Existing Span Vl'ldtn of roaaway Remark 

No. Cha,nage ChalOage Structure AmIngemenl al RUB (In mlf) 

l'nMtr I 

NIL 

etails of P pe Culverts (New construction) 

SI 
ype of JlII1ction Nos 

Details of Proposed Structure 

No No. x Dia . I Proposed Width (m) 

-NIL­

I Remark 

Repairs and strengthemng of bndges and structures, Repairs/replacements of 

railing/parapets noonng and protection works of tne eXlstmg culverts are proposed at 

following locations 

1 ROB:· NIL 

SI. 

No 

Location of ROB 

(km) 

I 

I 

Nature and extent of repairs Istrengthening 

to be carried out 

NIL 

2 Major Bridges: - NIL 

Sr Location 01 bridge Nature and extent of repairs Istrengthenlng • 

No (km) to be carried out 

NIL. I 

Minor Bridges· • NIL3 

Sr. Location of bridge Nature and extent of repairs Istrengthening 

No. (km) to be earned out 

NIL 
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4 Box Culverts - NIL 

Sr. 

No 

Location of 

Structure (km) 
Type Remark 

NIL 

5 HP Culverts - NIL 

Sr. Location of 
Type 

No. Struclure (km) 

NIL 
L __ 

Remark 

; 


