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1.Hydrological Analysis

2.Hydraulic Analysis 



Methods of determine flood discharge value 

 10 year return period value is taken as design flood. 

SN Method
Q10

(m3/s)
Q20

(m3/s)

1.0 Modified Dicken's Method 3248.649 4030.265
2.0 WECS Method 2597.29 3014.22
3.0 Tahal Method 2763.406 3231.078
4.0 Fuller's Method 1058.286 1199.876
5.0 Ryves Method 1657.246
6.0 Dredge or Burge' formula 2236.917
Maximum Predicted Design Discharge 3249.000 4031.000

Expected linear water way-270 m
Planed span of bridge-42.68 m

Scour depth calculation based on IRC:78 –

2014

Design discharge = 30% increment of 

design flood. 

Mean scour depth, dsm = 1.34 × (q2 /Ksf)1/3

For pier, Scour depth  = 2 × dsm

For Abutment, Scour depth =  1.27× dsm

HFL calculated from HEC – RAS software is not

applicable and Hence taking observed HFL and manage

road level at left bank top level.

Expecting foundation bottom level will not damage due to

scouring.

Maintain river bed level to soffit level of bridge for water

flow is 12m.

SN Maximum Scour at Bridge
Depth 
(from 
HFL)

RL
(m)

1 At Abutment 10.679 925.35



Codal Provision 

● IRC 6-2017 For Load 

● IRC 78-2014 For 
Foundation 

● IRC 112-2020: For design of 
RCC and PSC Bridge

● IRC 24:2010 : For the 
design of Steel Truss bridge  

Partial Safety Factor  as per IRC 6:2017
● Partial Safety Factor for verification of 

Equilibrium Table B.1( IRC:6-2017)

● Partial Safety Factors for Verification of 
Structural Strength (Table B.2: IRC6-2017)

● Partial Safety Factors for Verification of 
Serviceability Limit State(Table B.3: IRC 6-
2017)

● Partial Safety Factors for Checking the Base 
Pressure and Design of Foundation (Table 
B.4: IRC6-2017)

Limit State of Design 
Philosophy 



a) Dead Load

 Structural Deal Load

 Non Structural Dead Load

a) Live Load

 Vehicle Live Load  

Load in Superstructure



● Dead Load due to Super Structure

● Dead load of Approach slab

● Live load

● Buoyancy Force 

● Braking load

● Temperature Load

Load in Sub Structure and foundation

● Dead load due to abutment

● Earth pressure (Static and Dynamic)

● Seismic Loading 

● Load due to surcharge

● Water Current 



Analysis of Sub-structure
(Abutment) 

Calculation of 
Load from 
Superstructure 

Computation 
of force due to 
earth pressure 
(backfill)

Computation 
of the Seismic 
Force 

Design of 
Abutment and 
Check for the 
Crack section 

Design of 
Foundation 

Overall Design 
of Abutment 

and foundation 

Seismic 

Combo 

18,171.70   

150.1652

13,662.56   

18,171.70   

0.0

31,423.9     

129.85       

744.776      

OK OK OK

0.55           

4,896.36     

4,182.19     

4,896.36     

4,178.37     

Shear Rebar 

Not Required

K = 1+Sqrt(200/d)<=2

ρ1 =Asl/bwd <=.02

Shear Rebar Not 

Required

Limiting Moment ,Mu,lim

Check

                  5,100.38 

25,357.6                  

VRd,c 

40,803.89                                                                        

160.91                     

672.062                   

                    4,030.42 

i) Calculation of Area of Steel for the section (along the backwall)

                          0.46                          0.67 

Effective Depth Required ( d = Sqrt(M/Kxfckxb)  (mm)

Minimum Area of Steel (IRC 112:2019 Cl16.5.1)

Maximum of 

a) 0.26*fctm/fyk *bw*d

b). 0.0015bw*d

                  4,386.21 

100

7,496.78                    

1,392.50                                                                          

OK

11,025.03                 

14,796.63                 

0.00349                                                                           

17,545.50                                                                        

14,796.63                 

121.1761

Spacing of Bar Provided 

Asume Xu

Total Compressive Force C

OK

a) VRd,c 

nmin= ( 0.031K3/2fck1/2)

b) VRd,c 

Check 

                  5,100.38 

                  3,075.37 

Shear Rebar Not 

Required

25

Basic Combo 

                    4,744.60 ∴ VRd,c  Max of a & b

0.0

                    4,744.60 

Spacing of Reabr Required 

Effective Depth provided  (mm)

Ast provided (mm2)

∴ Ved (Maximum of Horizontal Load in all cases)

σcp =Ned/AC <.2fcd

60.2566

5,482.36                    
Calculation of 

Neutral Axis 

Moment 

                    1,557.17 

1.37898                                                                           

0.27495                                                                           

Check 

Accidential Combo

7,496.78                    

Parameter

Area of steel Required

Dia of Bars

0.0

12,609.4                    

478.372                     

Shear Capacity Without Stirrups 

Shear Resistance of the Member withour Shear Rebar (IRC 112:2019 Cl 10.1-10.3)

a )VRdc ={0.12K(80ρ1fck)0.33+0.15σcp)} *bwd 

Subjected to Minimum of bar b) VRdc = (nmin+0.15σcp)*bwd ;  nmin = 0.031K3/2 fck 1/2

Cover 75
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Salient Features of the bridge 

Name of Project Bailey Bridge over Budhi Gandaki khola

Name of River Budhi Gandaki khola

Municipality / 

Rural Municipality
Dharche Rural Municipality

Name of the 

Road:

Connecting to Dobhan Hydropower Project from Budhigandaki

Corridor

Coordinate 28°17'45.47"N, 84°54'14.94"E

Total length of the 

bridge

42.68m (Single) Standard Width (3.277 M roadway width) and ( 3.76 

M wide from inside edge of the inner most truss)

Types of Bridge TSR3 or DDR Type Bailey Bridge or Fabricator propose new model





General Arrangement with Load and length of Belly Bridge (Chinease)
1Design Length = 42.68 m (140 ')

Loading Capacity = 46 Tons
Net Deck Width= 4.2 m
Estimated weight= 76-78 Tons
Configuration= TSR3
Brdige Type = Extrawide ZB 200
Preventation : Galvanized

2Design Length = 45.72 m (150 ')
Loading Capacity = 46 Tons
Net Deck Width= 4.2 m
Estimated weight= 80-82 Tons
Configuration= TSR3
Brdige Type = Extrawide ZB 200
Preventation : Galvanized



The proposed bridge lies on Budhigandaki Corridor to Project site. It is about 8
Km North from Machhakhola Bazar, 18Km from Aarughat Gorkhra and around
85-90 Km from Kathmandu Muglin Highway.



 We visited Budhigandaki Khola, on 08/11/2081 with a team of experts (structural
engineer and survey engineer etc.) and technical team of DHCL for detailed field
study.

 The bridge connects the Budhigandaki corridor to project site.



• Bridge should be placed technically stable, economically reliable and socially safe.
Our expert team visited the site and proposed the best alignment as per site
condition and approved from the client side during the filed visit time.

• This bridge is constructed by Hydropower Company for the transportation of
material during the construction phase.

• So this bridge is importance for this Company because of there is no other possible
way to transfer material from one bank to another.



Fig: Topographic Map as per survey data



Based on the Assumption, it is recommended to use Open Foundation at 

left bank and Open foundation with anchor rebar on rock at right bank

for this bridge. Bearing capacity of soil at foundation level =420KN/m2 

assumed



Bridge Span = 14 bay x 3.048m=42.68m TSR3/DDR bailey bridge















Summary of Cost Estimate with District Rate of Gorkha
Name of Bridge: Budhi Gandaki Khola Bailey Bridge Span=1 x 42.68m 

S.No Description Amount In words Remarks

1 Provisional Sum 436,381.58 
Four Hundred Thirty Six Thousand Three Hundred Eighty One Rupees and Fifty 
Eight Paisa 

2 General Item 235,000.00 Two Hundred Thirty Five Thousand  Rupees and No Paisa 

3 Foundation Works 4,839,915.84 
Four Million Eight Hundred Thirty Nine Thousand Nine Hundred Fifteen 
Rupees and Eighty Four Paisa 

4 Sub-Structural Works 5,454,966.94 
Five Million Four Hundred Fifty Four Thousand Nine Hundred Sixty Six Rupees 
and Ninety Four Paisa 

5 Super-Structural Works 17,940,000.00 Seventeen Million Nine Hundred Forty  Thousand  Rupees and No Paisa 78 ton by 230/Kg

6 River Training Works 3,957,173.47 
Three Million Nine Hundred Fifty Seven Thousand One Hundred Seventy Three 
Rupees and Forty Six Paisa 

7 Approach Road 27,471,962.87 
Twenty Seven Million Four Hundred Seventy One Thousand Nine Hundred 
Sixty Two Rupees and Eighty Seven Paisa 

8 Miscellaneous Works 1,587,307.24 
One Million Five Hundred Eighty Seven Thousand Three Hundred Seven 
Rupees and Twenty Four Paisa 

9 Day Works 775,538.28 
Seven Hundred Seventy Five Thousand Five Hundred Thirty Eight Rupees and 
Twenty Eight Paisa 

Total of 2 to 9 62,261,864.64 
Sixty Two Million Two Hundred Sixty One Thousand Eight Hundred Sixty Four 
Rupees and Sixty Three Paisa 

Provisional Sum 436,381.58 
Four Hundred Thirty Six Thousand Three Hundred Eighty One Rupees and Fifty 
Eight Paisa 

Total including P.S. 62,698,246.22 
Sixty Two Million Six Hundred Ninety Eight Thousand Two Hundred Forty Six 
Rupees and Twenty One Paisa 

VAT @ 13% of Total 8,094,042.40 Eight Million Ninety Four Thousand Forty Two Rupees and Forty  Paisa 

Grand Total including VAT 70,792,288.62 
Seventy  Million Seven Hundred Ninety Two Thousand Two Hundred Eighty 
Eight Rupees and Sixty Two Paisa 

Cost per m span 1,658,675.93 
One Million Six Hundred Fifty Eight Thousand Six Hundred Seventy Five Rupees 
and Ninety Two Paisa 

Cost per m span(Without VAT) 1,469,031.07 
One Million Four Hundred Sixty Nine Thousand Thirty One Rupees and Seven 
Paisa 

Cost per m span (Without Approach Road 
and River Training Work)

732,640.81 
Seven Hundred Thirty Two Thousand Six Hundred Forty  Rupees and Eighty 
One Paisa 



Summary of Cost Estimate ignoring the local material cost 
Name of Bridge: Budhi Gandaki Khola Bailey Bridge Span=1 x 

42.68m 

S.No Description Amount In words Remarks

1 Provisional Sum 246,998.09 
Two Hundred Forty Six Thousand Nine Hundred Ninety 

Eight Rupees and Nine Paisa Consider

2 General Item 235,000.00 Two Hundred Thirty Five Thousand  Rupees and No Paisa 
Sand 

locally 
available 50%

3 Foundation Works 4,497,407.89 
Four Million Four Hundred Ninety Seven Thousand Four 

Hundred Seven Rupees and Eighty Nine Paisa Rubble stone
locally 
available 20%

4 Sub-Structural Works 4,824,619.80 
Four Million Eight Hundred Twenty Four Thousand Six 

Hundred Nineteen Rupees and Eighty  Paisa Crushed Aggregate 0%

5 Super-Structural Works
78 ton by 
230/Kg 20-40mm

mobile 
crusher 50%

6 River Training Works 2,931,881.68 
Two Million Nine Hundred Thirty One Thousand Eight 

Hundred Eighty One Rupees and Sixty Seven Paisa 10-20mm
mobile 
crusher 50%

7 Approach Road 10,968,088.01 
Ten Million Nine Hundred Sixty Eight Thousand Eighty Eight 

Rupees and One Cent 
50% masonry 
and gabion 5-10mm

mobile 
crusher 50%

8 Miscellaneous Works 1,561,310.88 
One Million Five Hundred Sixty One Thousand Three 

Hundred Ten Rupees and Eighty Eight Paisa River Gravel (chips)
mobile 
crusher 50%

Total of 2 to 8 25,018,308.26 
Twenty Five Million Eighteen Thousand Three Hundred 

Eight Rupees and Twenty Five Paisa Water River userd 0%

Provisional Sum 246,998.09 
Two Hundred Forty Six Thousand Nine Hundred Ninety 

Eight Rupees and Nine Paisa Back Filling Soil 
locally 
available 20%

Total including P.S. 25,265,306.35 
Twenty Five Million Two Hundred Sixty Five Thousand 

Three Hundred Six Rupees and Thirty Four Paisa Sub-base material S1 
or S2 type

locally 
available 20%

VAT @ 13% of Total 3,252,380.07 
Three Million Two Hundred Fifty Two Thousand Three 

Hundred Eighty  Rupees and Seven Paisa 

Grand Total including VAT 28,517,686.42 
Twenty Eight Million Five Hundred Seventeen Thousand Six 

Hundred Eighty Six Rupees and Forty Two Paisa 

Cost per m span 668,174.47 
Six Hundred Sixty Eight Thousand One Hundred Seventy 

Four Rupees and Forty Seven Paisa 

Cost per m span(Without VAT) 591,970.63 
Five Hundred Ninety One Thousand Nine Hundred Seventy  

Rupees and Sixty Two Paisa 

Cost per m span (Without Approach 
Road and River Training Work)

266,291.86 
Two Hundred Sixty Six Thousand Two Hundred Ninety One 

Rupees and Eighty Six Paisa 
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