
 

 

(3) Gumti Bridge 

The hydraulic value of numerical analysis results at bridge center line in 100-year return 
period discharge is shown in Table 2.3.7, and cross section bed profile, water level, current 
velocity and water depth at same line is shown in Figure 2.3.11. 

Contour map of bed elevation, current velocity, water depth, and water surface level in 100-
year return period flood in this model is shown in Figure 2.3.12 and  Figure 2.3.13. 

The hydraulic value shown in Table 2.3.7 will be used to estimate the local scouring around 
each pier at Gumti Bridge. 

 

Table 2.3.7 Numerical Analysis Result in 100-year return period at Gumti Bridge 

Pier No 
Water Depth 

[MSL.m] 
Bed Elevation 

[MSL.m] 
Water Elevation 

[MSL.m] 
Current Velocity 

[m/s] 

A1 0.21 6.81 7.02  0.49 

P1 2.94 3.64 6.58  1.01 

P2 13.81 -7.22 6.59  1.29 

P3 15.54 -8.94 6.60  1.48 

P4 14.99 -8.39 6.60  1.62 

P5 13.57 -6.97 6.60  1.71 

P6 13.86 -7.28 6.58  1.65 

P7 11.81 -5.23 6.58  0.48 

P8 7.55 -0.96 6.59  0.27 

P9 6.05 0.54 6.60  0.17 

P10 5.68 0.91 6.59  0.49 

P11 6.23 0.35 6.59  0.46 

P12 6.50 0.08 6.59  0.43 

P13 5.73 0.85 6.58  0.54 

P14 8.19 -1.61 6.57  0.46 

P15 6.70 -0.14 6.57  0.59 

P16 5.17 1.38 6.56  0.75 

A2 2.29 4.26 6.55  0.13 
Source: Estimated by the study team 
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Figure 2.3.11  Numerical Analysis Result along Bridge Axis at Gumti Bridge (100-year) 
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Figure 2.3.12  Bed Elevation and Current Velocity Contour around Gumti Bridge (100-year) 
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Figure 2.3.13  Water Depth and Water Surface Level around Gumti Bridge (100-year) 
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2.3.3 Design Water Level 

Based on the water level and discharge data collected from BWDB for the three rivers 
(Lahkya, Meghna and Gumti), the design parameters required to express the river flow and 
water level are calculated, which are summarized in Table 2.3.8. 

Table 2.3.8  Design Water Level at Bridge Center Line 

Design parameter

point Bridge CL Bridge CL Bridge CL
unit PWD M.S.L M.S.L PWD M.S.L M.S.L PWD M.S.L M.S.L
Design W.L (1/100) 7.36 6.90 6.57 6.98 6.52 6.49 7.36 6.90 6.91
H.H.W.L 7.11 6.65 6.33 6.76 6.30 6.27 6.77 6.31 6.32
S.H.W.L 5.07 4.61 4.29 3.50 3.04 3.01 4.40 3.94 3.95
S.H.W.L 5.82 5.36 5.04 5.50 5.04 5.01 5.55 5.09 5.10
L.L.W.L 0.48 0.02 -0.30 0.20 -0.26 -0.29 0.22 -0.24 -0.23

H.H.W.L Highest high water level Highest of annual highest water level in observation period
S.H.W.L Smallest high water level Lowest of annual highest water level in observation period
S.H.W.L Standard high water level Mean of annual highest water level in observaition period
L.L.W.L Lowest low water level Lowest watar level in observation period

Water
Level

Meghna Ferryghat DaudkandiDemra(Lahkya)
Design discharge (m3/sec)

Meghna Bridge Gumti BridgeKanchpur Bridge
3,480 15,200 12,400

 

It is noted that the available water level data collected for the last 50 years for Meghna and 
Gumti River along with that collected for the last 40 years for Lahkya(Sitalakhya) River are 
taken as reference data for water level calculations.  

 The water level data collected from BWDB is expressed in PWD units which are 
converted to MSL units by deducting 0.46m. The water level data along the bridge axis 
expressed in MSL units is used for the present project. 

 In Table 2.3.8, four categories of water level data are shown using MSL units. Among 
them, Mean High Water Level (M.H.W.L) that corresponds to the mean of annual 
highest water level in an observation period shall be used as the base for water surface 
elevation which is termed Standard High Water Level (S.H.W.L).  

 Design water level with a 100 year return period corresponds to the design discharge 
shown in the table.  

 

 



 

 

2.4 Estimation of Scour at Bridges 

2.4.1 Basic concept 

Scouring at bridge occurs due to the erosive action of flowing water, excavating and carrying 
away materials from the riverbed and its banks. Scour process is cyclic in nature which 
makes complicated to determine the magnitude of scour. Scour can be deepest near the peak 
of a flood; however, it is hardly visible since scour holes refill with sediment during receding 
stage of flood. In general, several floods may be needed to attain maximum scour under 
typical flow conditions at bridge crossings. 

2.4.2 Methodology of scour computation 

In designing the bridge substructure, it is very important to evaluate the scour potential at 
piers and abutments, careful study of the site, specific subsurface information. Total scour at 
a bridge crossing is comprised of three components. 

 Long-term Aggradations and Degradations,  

 Local scour 

 

2.4.3 Long-term Aggradations and Degradations 

Aggradation and degradation are changes of streambed elevation in long-term due to natural 
or man-induced causes which can affect the streambed. Aggradation involves the deposition 
of material eroded by the stream or water shedding from upstream of the bridge and 
degradation involves the lowering of the streambed due to the lack of sediment supply from 
upstream. Basically, it is to be evaluated independently from the hydraulic model. Generally, 
streams are considered to be stable and balance of sediment transport, if the configuration is 
not changed in long-term. 

 

The historical change of cross section around Meghna Bridge is shown in Figure 2.4.1, which 
indicate that river bed height is widely declined between 1989 to 2012. It seems that river bed 
degradation is little for long range around Meghna Bridge by BWDB's regularly cross section 
survey shown in Figure 2.4.2, then it is supposed that reason of degradation is not change of 
natural circumstance like discharge, sediment transport.  

It is reported that illegal dredging is carried out in Bangladesh and it causes social problems,  
and it is known that  dredging was carried out around Meghna Bridge by interview at RHD. 

It is difficult to define the reason of degradation, but it seems that illegal dredging is one of 
the affective impact, hence it supposed that it should be keeping bed height around bridge. 
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Figure 2.4.1 Histrical Change of Cross Section Profile around Meghna Bridge  
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Figure 2.4.2 Average and Longitudinal River Bed Height at Meghna River  

 



 

 

 
Figure 2.4.3 Report about illigally dredging on newspaper 

 

  
Dredging machine on a boat near Gumti Br. Unload area at Kanchpur bridge 

Figure 2.4.4 Dredging around the Bridge 

 



 

 

2.4.4 Local Scour 

(1) Overall 

Local scour at piers or abutments is due to the removal of bed material as a result of 
formation of vortices known as the horseshoe vortex and wake vortex at their base. The 
horseshoe vortex results from the pileup of water on the upstream surface due to the 
obstruction and subsequent acceleration of the flow around the nose of the pier or abutment. 
The action of the vortex removes bed material around the base of the obstruction. In addition, 
to the horseshoe vortex around the base of a pier, there are vertical vortices downstream of 
the pier called the wake vortex. Both the horseshoe and wake vortices remove material from 
the pier base region. The intensity of wake vortices diminishes rapidly as the distance of the 
downstream of the pier increases. As a result, there is often deposition of material 
immediately downstream of a long pier. 

Factors which affect the magnitude of local scour depth at piers and abutments are; 

 Velocity of the approach flow,  

 Depth of flow,  

 Width of the pier,  

 Discharge intercepted by the abutment and returned to the main channel at the abutment, 

 Length of the pier if skewed to flow,  

 Size and gradation of bed material,  

 Angle of attack of the approach flow to a pier or abutment,  

 Shape of a pier or abutment,  

 Bed configuration, and  

 Ice formation or jams and debris. 

 

 

 

 

 

 

 

 

Figure 2.4.5 Schematic representation of scour at a pier  



 

 

(2) Method 

To predict scouring around pier, it is important to recognize bed condition in flood time. 
Scouring is caused by unbalance of river bed material transport, which is classified three type 
below. If there are no bed material transport around pier, no scouring is occured. When 
sediment transport around pier is more than transport from upstream, then scouring is caused 
around pier (Clear water scour). And the bed material around pier and upstream pier is moved 
(Dynamic balance Condition) , it is difficult to predict the scouring around pier because bed 
material move with morphing bed topography and cause sand wave like dune, ripple, flat bed 
and antidune.  

The water depth of Meghna and Kanchpur river is very deep, as maximum 20 – 30 m height, 
and bed material diameter is very small (d50 is about 0.1 – 0.2 mm, fine sand), then non-
dimension shear stress ( *) which is the index of bed material transportation will be large, 
and the bed condition seems to be in dynamic balance. 

1. QSo = Qsi = 0  : No Scour  

2. QSo > Qsi = 0  : Clear water scour (Static balance Condition) 

3. QSo > Qsi > 0  : Scour with continuous sediment motion (Dynamic Balance Condition)  

where: 
QSo = Bed material transport around pier  
Qsi  = Bed material transport from upstream of pier  

 

In this study,  a method for predict scouring based on Japanese Public Work Research 
Institute (PWRI) is recommended to determine pier scour, both live-bed and clear-water pier 
scour as given in Japanese Government’s technical standard. The method predicts maximum 
pier scour depths with hydraulic value calculated with Nays2D and charts shown in Figure 
2.4.6.  

 

 



 

 

h0/D = 0.5 to 0.7 h0/D = 0.75 to 1.25 

 
h0/D = 1.75 to 2.25 h0/D = 2.75 to 3.5 

Source:Technical Guideline by PWRI of JAPAN4 

Figure 2.4.6 Chart for Scour Depth(Z/D) Estimation  

 

                                                           
4 Problem of Bridge Pier from Flood Control, Public Works Research Institute of Japan, Nov 1993 



 

 

2.4.5 Scour Estimation Results 

Results of scour computations by Japanese PWRI method are shown in Table 2.4.1 to Table 
2.4.3 which is calculated with "Separated " and "Merged" situation. Lowest bed height with 
scouring around pier is calculated from latest bed height surveyed in this study work.  

On the other hand, there are many equations for estimating the scouring depth, and 
adaptability of these equations is not checked for river in Bangladesh, then velocity and bed 
height measurement around bridge axis line will be carried out in the rainy season to check  
the scouring and adaptability of method. After the measurement, It will be decided scouring 
depth and width to be applying by engineering judgement. 

 

 

 
        
 

 

 

 

Figure 2.4.7 Bridge size for Local Scour estimation  
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Table 2.4.1 Local Scour in 100-Year Return Period Flood at Kanchpur Bridge  

Existing and New Piers Separated 
P1 P2 P3 P4 P5 P6 P7 Reference

Pier Width m 1.89 1.89 1.89 1.95 2.07 2.07 1.95
Foundation Width m 4.55 4.55 4.55 4.55 6.15 6.15 4.55
Foundation Exposed / Coveried
by Present bed condition

covered covered covered exposed exposed exposed covered

Pier Width (foundation width included) D m 1.89 1.89 1.89 4.55 6.15 6.15 1.95
Water Level in 100-year return period flood MSL.m 6.25 6.24 6.24 6.23 6.24 6.25 6.26 From Hydraulic Analysis
Bed Elevation at Pier Position MSL.m 2.78 4.00 0.87 -6.04 -9.09 -6.36 3.65 Surveyed in this study
Water Depth h0 m 3.47 2.24 5.36 12.27 15.33 12.61 2.61
Current Velocity V m/s 0.62 0.89 1.22 1.33 1.23 0.77 0.28 From Hydraulic Analysis
Froude Number Fr - 0.11 0.19 0.17 0.12 0.10 0.07 0.06
Bed Material Diameter dm dm mm 0.167 0.167 0.167 0.167 0.167 0.167 0.167
Z/D - 0.42 0.80 1.20 0.80 0.80 0.40 0.10 Read from Diagram
h0/D - 1.84 1.19 2.84 2.70 2.49 2.05 1.34
h0/dm - 20774 13436 32123 73473 91807 75516 15606

Estimated Scour Depth Z m 0.79 1.51 2.26 3.64 4.92 2.46 0.20
Estimated Scour Width from Pier Edge R m 1.70 3.24 4.85 7.81 10.55 5.28 0.42
Estimated Bed Level after Scouring MSL.m 1.99 2.49 -1.39 -9.68 -14.01 -8.82 3.46

Pier No.

 
 

Existing and New Piers Merged  
P1 P2 P3 P4 P5 P6 P7 Reference

Pier Width m 1.89 1.89 1.89 1.95 2.07 2.07 1.95
Foundation Width m 9.55 9.55 9.55 9.55 11.15 11.15 9.55
Foundation Exposed / Coveried
by Present bed condition

covered covered covered exposed exposed exposed covered

Pier Width (foundation width included) D m 1.89 1.89 1.89 9.55 11.15 11.15 1.95
Water Level in 100-year return period flood MSL.m 6.25 6.24 6.24 6.23 6.24 6.25 6.26 From Hydraulic Analysis
Bed Elevation at Pier Position MSL.m 2.78 4.00 0.87 -6.04 -9.09 -6.36 3.65 Surveyed in this study
Water Depth h0 m 3.47 2.24 5.36 12.27 15.33 12.61 2.61
Current Velocity V m/s 0.62 0.89 1.22 1.33 1.23 0.77 0.28 From Hydraulic Analysis
Froude Number Fr - 0.11 0.19 0.17 0.12 0.10 0.07 0.06
Bed Material Diameter dm dm mm 0.167 0.167 0.167 0.167 0.167 0.167 0.167
Z/D - 0.42 0.80 1.20 0.80 0.80 0.40 0.10 Read from Diagram
h0/D - 1.84 1.19 2.84 1.28 1.38 1.13 1.34
h0/dm - 20774 13436 32123 73473 91807 75516 15606

Estimated Scour Depth Z m 0.79 1.51 2.26 7.64 8.92 4.46 0.20
Estimated Scour Width from Pier Edge R m 1.70 3.24 4.85 16.38 19.13 9.56 0.42
Estimated Bed Level after Scouring MSL.m 1.99 2.49 -1.39 -13.68 -18.01 -10.82 3.46

Pier No.

 
Source: Estimated by the study team 

Table 2.4.2 Local Scour in 100-Year Return Period Flood at Meghna Bridge 

Existing and New Piers Separated 
P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 Reference

Pier W idth m 2.70 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20 2.70 1.50 1.50
Foundation W idth m 11.20 11.91 11.91 11.91 11.91 11.91 11.91 11.91 11.91 11.20 7.20 7.20
Foundation Exposed / Coveried
by Present bed condition

Covered Covered Exposed Exposed Exposed Exposed Exposed Exposed Exposed Exposed Covered Covered

Pier W idth (foundation width included) D m 2.70 3.20 11.91 11.91 11.91 11.91 11.91 11.91 11.91 11.20 1.50 1.50
Water Level in 100-year return period flood MSL.m 6.49 6.44 6.46 6.47 6.48 6.49 6.48 6.47 6.45 6.47 6.48 8.64 From Hydraulic Analysis
Bed Elevation at Pier Position MSL.m 2.78 -4.56 -10.78 -9.83 -8.94 -10.78 -16.63 -22.80 -20.60 -10.48 5.68 6.16 Surveyed in this study
Water Depth h0 m 3.71 11.01 17.24 16.30 15.42 17.27 23.12 29.27 27.05 16.94 0.80 0.20
Current Velocity V m/s 0.32 0.13 0.72 1.28 1.28 1.17 1.17 1.32 1.49 1.39 1.07 0.00 From Hydraulic Analysis
Froude Number Fr - 0.05 0.01 0.06 0.10 0.10 0.09 0.08 0.08 0.09 0.11 0.38 0.00
Bed Material Diameter dm dm mm 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167
Z/D - 0.10 0.01 0.10 0.30 0.30 0.25 0.20 0.20 0.25 0.35 1.05 #N/A Read from PWRI Diagram
h0/D - 1.37 3.44 1.45 1.37 1.29 1.45 1.94 2.46 2.27 1.51 0.53 0.13
h0/dm - 22229 65920 103216 97593 92315 103420 138424 175289 162005 101458 4770 1198

Estimated Scour Depth Z m 0.27 0.03 1.19 3.57 3.57 2.98 2.38 2.38 2.98 3.92 1.58 #N/A
Estimated Scour Width from Pier Edge R m 0.58 0.07 2.55 7.66 7.66 6.39 5.11 5.11 6.39 8.41 3.38 #N/A
Estimated Bed Level after Scouring MSL.m 2.51 -4.60 -11.97 -13.40 -12.51 -13.76 -19.01 -25.19 -23.58 -14.40 4.11 #N/A

Pier No.

 
Existing and New Piers Merged  

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 Reference
Pier W idth m 2.70 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20 2.70 1.50 1.50
Foundation W idth m 16.20 16.91 16.91 16.91 16.91 16.91 16.91 16.91 16.91 16.20 12.20 12.20
Foundation Exposed / Coveried
by Present bed condition

Covered Covered Exposed Exposed Exposed Exposed Exposed Exposed Exposed Exposed Covered Covered

Pier W idth (foundation width included) D m 2.70 3.20 16.91 16.91 16.91 16.91 16.91 16.91 16.91 16.20 1.50 1.50
Water Level in 100-year return period flood MSL.m 6.49 6.44 6.46 6.47 6.48 6.49 6.48 6.47 6.45 6.47 6.48 8.64 From Hydraulic Analysis
Bed Elevation at Pier Position MSL.m 2.78 -4.56 -10.78 -9.83 -8.94 -10.78 -16.63 -22.80 -20.60 -10.48 5.68 6.16 Surveyed in this study
Water Depth h0 m 3.71 11.01 17.24 16.30 15.42 17.27 23.12 29.27 27.05 16.94 0.80 0.20
Current Velocity V m/s 0.32 0.13 0.72 1.28 1.28 1.17 1.17 1.32 1.49 1.39 1.07 0.00 From Hydraulic Analysis
Froude Number Fr - 0.05 0.01 0.06 0.10 0.10 0.09 0.08 0.08 0.09 0.11 0.38 0.00
Bed Material Diameter dm dm mm 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167
Z/D - 0.10 0.01 0.10 0.30 0.30 0.25 0.20 0.20 0.25 0.35 1.05 #N/A Read from PWRI Diagram
h0/D - 1.37 3.44 1.02 0.96 0.91 1.02 1.37 1.73 1.60 1.05 0.53 0.13
h0/dm - 22229 65920 103216 97593 92315 103420 138424 175289 162005 101458 4770 1198

Estimated Scour Depth Z m 0.27 0.03 1.69 5.07 5.07 4.23 3.38 3.38 4.23 5.67 1.58 #N/A
Estimated Scour Width from Pier Edge R m 0.58 0.07 3.63 10.88 10.88 9.07 7.25 7.25 9.07 12.16 3.38 #N/A
Estimated Bed Level after Scouring MSL.m 2.51 -4.60 -12.47 -14.90 -14.01 -15.01 -20.01 -26.19 -24.83 -16.15 4.11 #N/A

Pier No.

 
Source: Estimated by the study team 



 

 

Table 2.4.3 Local Scour in 100-Year Return Period Flood at Gumti Bridge 

Existing and New Piers Separated 
P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16 Reference

Pier Width m 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90
Foundation Width m 11.41 11.41 11.41 11.41 11.41 11.41 11.41 11.41 11.41 11.41 11.41 11.41 11.41 11.41 11.41 11.41
Foundation Exposed / Coveried
by Present bed condition

covered exposed exposed exposed exposed exposed exposed exposed covered covered covered covered covered covered covered covered

Pier Width (foundation width included) D m 4.90 11.41 11.41 11.41 11.41 11.41 11.41 11.41 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90
Water Level in 100-year return period flood MSL.m 6.58 6.59 6.60 6.60 6.60 6.58 6.58 6.59 6.60 6.59 6.59 6.59 6.58 6.57 6.57 6.56 From Hydraulic Analysis
Bed Elevation at Pier Position MSL.m 2.78 -7.32 -9.87 -9.34 -7.91 -8.01 -5.86 -1.02 0.33 0.58 -0.20 0.58 1.21 -2.36 -1.06 2.09 Surveyed in this study
Water Depth h0 m 3.80 13.91 16.47 15.94 14.51 14.59 12.44 7.61 6.27 6.02 6.79 6.01 5.37 8.93 7.62 4.46
Current Velocity V m/s 1.01 1.29 1.48 1.62 1.71 1.65 0.48 0.27 0.17 0.49 0.46 0.43 0.54 0.46 0.59 0.75 From Hydraulic Analysis
Froude Number Fr - 0.17 0.11 0.12 0.13 0.14 0.14 0.04 0.03 0.02 0.06 0.06 0.06 0.07 0.05 0.07 0.11
Bed Material Diameter dm dm mm 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167
Z/D - 0.73 0.35 0.40 0.47 0.53 0.53 0.06 0.04 0.02 0.10 0.10 0.10 0.15 0.08 0.15 0.35 Read from Diagram
h0/D - 0.78 1.22 1.44 1.40 1.27 1.28 1.09 0.67 1.28 1.23 1.39 1.23 1.10 1.82 1.56 0.91
h0/dm - 22754 83275 98601 95432 86865 87388 74479 45546 37545 36028 40668 36011 32162 53488 45651 26729

Estimated Scour Depth Z m 3.58 3.99 4.57 5.36 6.05 6.05 0.68 0.46 0.10 0.49 0.49 0.49 0.74 0.39 0.74 1.72
Estimated Scour Width from Pier Edge R m 7.67 8.57 9.79 11.50 12.97 12.97 1.47 0.98 0.21 1.05 1.05 1.05 1.58 0.84 1.58 3.68
Estimated Bed Level after Scouring MSL.m -0.80 -11.32 -14.44 -14.70 -13.96 -14.06 -6.54 -1.47 0.23 0.08 -0.69 0.08 0.48 -2.75 -1.79 0.38

Pier No.

 
Existing and New Piers Merged  

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16 Reference
Pier Width m 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90
Foundation Width m 16.41 16.41 16.41 16.41 16.41 16.41 16.41 16.41 16.41 16.41 16.41 16.41 16.41 16.41 16.41 16.41
Foundation Exposed / Coveried
by Present bed condition

covered exposed exposed exposed exposed exposed exposed exposed covered covered covered covered covered covered covered covered

Pier Width (foundation width included) D m 4.90 16.41 16.41 16.41 16.41 16.41 16.41 16.41 4.90 4.90 4.90 4.90 4.90 4.90 4.90 4.90
Water Level in 100-year return period flood MSL.m 6.58 6.59 6.60 6.60 6.60 6.58 6.58 6.59 6.60 6.59 6.59 6.59 6.58 6.57 6.57 6.56 From Hydraulic Analysis
Bed Elevation at Pier Position MSL.m 2.78 -7.32 -9.87 -9.34 -7.91 -8.01 -5.86 -1.02 0.33 0.58 -0.20 0.58 1.21 -2.36 -1.06 2.09 Surveyed in this study
Water Depth h0 m 3.80 13.91 16.47 15.94 14.51 14.59 12.44 7.61 6.27 6.02 6.79 6.01 5.37 8.93 7.62 4.46
Current Velocity V m/s 1.01 1.29 1.48 1.62 1.71 1.65 0.48 0.27 0.17 0.49 0.46 0.43 0.54 0.46 0.59 0.75 From Hydraulic Analysis
Froude Number Fr - 0.17 0.11 0.12 0.13 0.14 0.14 0.04 0.03 0.02 0.06 0.06 0.06 0.07 0.05 0.07 0.11
Bed Material Diameter dm dm mm 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167
Z/D - 0.73 0.35 0.40 0.47 0.53 0.53 0.06 0.04 0.02 0.10 0.10 0.10 0.15 0.08 0.15 0.35 Read from Diagram
h0/D - 0.78 0.85 1.00 0.97 0.88 0.89 0.76 0.46 1.28 1.23 1.39 1.23 1.10 1.82 1.56 0.91
h0/dm - 22754 83275 98601 95432 86865 87388 74479 45546 37545 36028 40668 36011 32162 53488 45651 26729

Estimated Scour Depth Z m 3.58 5.74 6.57 7.71 8.70 8.70 0.98 0.66 0.10 0.49 0.49 0.49 0.74 0.39 0.74 1.72
Estimated Scour Width from Pier Edge R m 7.67 12.32 14.08 16.54 18.66 18.66 2.11 1.41 0.21 1.05 1.05 1.05 1.58 0.84 1.58 3.68
Estimated Bed Level after Scouring MSL.m -0.80 -13.07 -16.44 -17.05 -16.61 -16.71 -6.84 -1.67 0.23 0.08 -0.69 0.08 0.48 -2.75 -1.79 0.38

Pier No.

 
Source: Estimated by the study team 

 
 



 

 

2.4.6 Scour Countermeasures 

It is recommended that highway bridges should be structurally designed taking into account 
the estimated potential scour at the bridges, piers and abutments. The potential scour is 
estimated for both contraction and local scour based on HEC-18. In addition, the allowance 
for long term degradation is also provided where necessary referring to the river profile and 
its cross sections. 

In this study, the SPSP method will be adopted for pier protection, so countermeasures 
against scouring will not be needed.   

Furthermore, the Bangladesh Army will carry out emergency protection work around 
Meghna Bridge, which suffers from deep scouring and degradation. After the Army's work, 
bed height around Meghna Bridge will be the same height as when the bridge was 
constructed, then the existing bridge will be stable for a while until the new bridge will be 
constructed. 

 



 

 

3. WATER LEVEL DATA NEAR BRIDGE  

 



 

 

Meghna Ferryghat Staton (Meghna River) Water Level (1968)
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Meghna Ferryghat Staton (Meghna River) Water Level (1969)
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Meghna Ferryghat Staton (Meghna River) Water Level (1970)
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Meghna Ferryghat Staton (Meghna River) Water Level (1971)

0

1

2

3

4

5

6

7

8

19
71

/4
/1

19
71

/5
/1

19
71

/6
/1

19
71

/7
/1

19
71

/8
/1

19
71

/9
/1

19
71

/1
0/

1

19
71

/1
1/

1

19
71

/1
2/

1

W
at

er
 L

ev
el

 (
pW

L)

HighTide

LowTide

1970 1971 
Meghna Ferryghat Staton (Meghna River) Water Level (1972)
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Meghna Ferryghat Staton (Meghna River) Water Level (1973)
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Meghna Ferryghat Staton (Meghna River) Water Level (1974)
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Meghna Ferryghat Staton (Meghna River) Water Level (1975)

0

1

2

3

4

5

6

7

8

19
75

/4
/1

19
75

/5
/1

19
75

/6
/1

19
75

/7
/1

19
75

/8
/1

19
75

/9
/1

19
75

/1
0/

1

19
75

/1
1/

1

19
75

/1
2/

1

W
at

er
 L

ev
el

 (
pW

L)

HighTide

LowTide

1974 1975 
Meghna Ferryghat Staton (Meghna River) Water Level (1976)
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Meghna Ferryghat Staton (Meghna River) Water Level (1977)
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Figure 11(1) Daily Water Level at Meghna Ferryghat St (1/5) 



 

 

 
 
 
 
 
 
 
 
 
 

 

1978 1979 
Meghna Ferryghat Staton (Meghna River) Water Level (1980)
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Meghna Ferryghat Staton (Meghna River) Water Level (1981)
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Meghna Ferryghat Staton (Meghna River) Water Level (1982)
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Meghna Ferryghat Staton (Meghna River) Water Level (1983)

0

1

2

3

4

5

6

7

8

19
83

/4
/1

19
83

/5
/1

19
83

/6
/1

19
83

/7
/1

19
83

/8
/1

19
83

/9
/1

19
83

/1
0/

1

19
83

/1
1/

1

19
83

/1
2/

1

W
at

er
 L

ev
el

 (
pW

L)

HighTide

LowTide

1982 1983 
Meghna Ferryghat Staton (Meghna River) Water Level (1984)
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Meghna Ferryghat Staton (Meghna River) Water Level (1985)

0

1

2

3

4

5

6

7

8

19
85

/4
/1

19
85

/5
/1

19
85

/6
/1

19
85

/7
/1

19
85

/8
/1

19
85

/9
/1

19
85

/1
0/

1

19
85

/1
1/

1

19
85

/1
2/

1

W
at

er
 L

ev
el

 (
pW

L)

HighTide

LowTide

1984 1985 
Meghna Ferryghat Staton (Meghna River) Water Level (1986)
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Meghna Ferryghat Staton (Meghna River) Water Level (1987)
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Figure 11(2) Daily Water Level at Meghna Ferryghat St (2/5) 
 



 

 

Meghna Ferryghat Staton (Meghna River) Water Level (1988)
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Meghna Ferryghat Staton (Meghna River) Water Level (1989)
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Meghna Ferryghat Staton (Meghna River) Water Level (1990)
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Meghna Ferryghat Staton (Meghna River) Water Level (1993)
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Meghna Ferryghat Staton (Meghna River) Water Level (1995)
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Figure 11(3) Daily Water Level at Meghna Ferryghat St (3/5) 
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Meghna Ferryghat Staton (Meghna River) Water Level (2003)
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Meghna Ferryghat Staton (Meghna River) Water Level (2005)
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Figure 11(4) Daily Water Level at Meghna Ferryghat St (4/5) 
 
 



 

 

 
Meghna Ferryghat Staton (Meghna River) Water Level (2008)
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Meghna Ferryghat Staton (Meghna River) Water Level (2009)
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Figure 11(5) Daily Water Level at Meghna Ferryghat St (5/5) 
 
 
 



 

 

 
Daudkandi Staton (Meghna River) Water Level (1960)
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Daudkandi Staton (Meghna River) Water Level (1961)
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Daudkandi Staton (Meghna River) Water Level (1965)
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Daudkandi Staton (Meghna River) Water Level (1969)
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Figure 12(1) Daily Water Level at Daudkandi St (1/6) 
 



 

 

Daudkandi Staton (Meghna River) Water Level (1970)
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Daudkandi Staton (Meghna River) Water Level (1971)
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Daudkandi Staton (Meghna River) Water Level (1975)
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Daudkandi Staton (Meghna River) Water Level (1979)
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Figure 12(2) Daily Water Level at Daudkandi St (2/6) 
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Figure 12 (3) Daily Water Level at Daudkandi St (3/6) 
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Daudkandi Staton (Meghna River) Water Level (1991)
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Daudkandi Staton (Meghna River) Water Level (1995)
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Figure 12 (4) Daily Water Level at Daudkandi St (4/6) 
 



 

 

Daudkandi Staton (Meghna River) Water Level (2000)
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Daudkandi Staton (Meghna River) Water Level (2001)
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Daudkandi Staton (Meghna River) Water Level (2005)
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Daudkandi Staton (Meghna River) Water Level (2007)
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Figure 12 (5) Daily Water Level at Daudkandi St (5/6) 
 



 

 

Daudkandi Staton (Meghna River) Water Level (2010)
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Daudkandi Staton (Meghna River) Water Level (2011)
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Figure 12 (6) Daily Water Level at Daudkandi St (6/6) 
 
 
 



Demra Staton (Lakhya River) Water Level (1968)
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Demra Staton (Lakhya River) Water Level (1969)
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Demra Staton (Lakhya River) Water Level (1970)
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Demra Staton (Lakhya River) Water Level (1971)
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Demra Staton (Lakhya River) Water Level (1972)
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Demra Staton (Lakhya River) Water Level (1973)
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Demra Staton (Lakhya River) Water Level (1974)
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Demra Staton (Lakhya River) Water Level (1975)
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Demra Staton (Lakhya River) Water Level (1976)
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Demra Staton (Lakhya River) Water Level (1977)
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Figure 13(1) Daily Water Level at Demra(Lahkya) St (1/5) 
 



 

 

Demra Staton (Lakhya River) Water Level (1978)
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Demra Staton (Lakhya River) Water Level (1979)
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Demra Staton (Lakhya River) Water Level (1980)
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Demra Staton (Lakhya River) Water Level (1981)
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Demra Staton (Lakhya River) Water Level (1982)
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Demra Staton (Lakhya River) Water Level (1983)
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Demra Staton (Lakhya River) Water Level (1984)

0

1

2

3

4

5

6

7

8

1
98

4/
1/

1

1
98

4/
2/

1

1
98

4/
3/

1

1
98

4/
4/

1

1
98

4/
5/

1

1
98

4/
6/

1

1
98

4/
7/

1

1
98

4/
8/

1

1
98

4/
9/

1

19
84

/1
0/

1

19
84

/1
1/

1

19
84

/1
2/

1

W
at

er
 L

e
ve

l (
pW

L)

HighTide

LowTide

 

Demra Staton (Lakhya River) Water Level (1985)
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Demra Staton (Lakhya River) Water Level (1986)
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Demra Staton (Lakhya River) Water Level (1987)
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Figure 13(2) Daily Water Level at Daudkandi St (2/5) 
 



 

 

Demra Staton (Lakhya River) Water Level (1988)
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Demra Staton (Lakhya River) Water Level (1989)
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Demra Staton (Lakhya River) Water Level (1990)
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Demra Staton (Lakhya River) Water Level (1991)
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Demra Staton (Lakhya River) Water Level (1992)
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Demra Staton (Lakhya River) Water Level (1993)
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Demra Staton (Lakhya River) Water Level (1994)
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Demra Staton (Lakhya River) Water Level (1995)
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Demra Staton (Lakhya River) Water Level (1996)
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Demra Staton (Lakhya River) Water Level (1997)
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Figure 13 (3) Daily Water Level at Daudkandi St (3/5) 
 



 

 

Demra Staton (Lakhya River) Water Level (1998)
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Demra Staton (Lakhya River) Water Level (1999)
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Demra Staton (Lakhya River) Water Level (2000)
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Demra Staton (Lakhya River) Water Level (2001)
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Demra Staton (Lakhya River) Water Level (2002)
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Demra Staton (Lakhya River) Water Level (2003)
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Demra Staton (Lakhya River) Water Level (2004)
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Demra Staton (Lakhya River) Water Level (2005)
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Demra Staton (Lakhya River) Water Level (2006)
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Demra Staton (Lakhya River) Water Level (2007)
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Figure 13 (4) Daily Water Level at Daudkandi St (4/5) 
 



 

 

Demra Staton (Lakhya River) Water Level (2008)
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Demra Staton (Lakhya River) Water Level (2009)
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Demra Staton (Lakhya River) Water Level (2010)
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Demra Staton (Lakhya River) Water Level (2011)
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Figure 13 (5) Daily Water Level at Daudkandi St (5/5) 

 
 



 
 
 
 
 
 
 
 
 
 
 

 

 

APPENDIX 8. 

PAVEMENT DESIGN 
 

 
 
 
 



       AASHTO Pavement Design          (Asphalt Pavemment)     
       Kanchpur, Meghna, Gumti
       log10W18=ZR*S0+9.36*log10(SN+1)-0.20+log10( PSI/(4.2-1.5))/((0.40+1094/(SN+1)5.19)+2.32*log10MR-8.07

      *Effective Resilient Modulus of Subgrade (psi) MR=            1,500*CBR
       *Reliability:  (middle range of Interstate/Rural) 90 %
      *Standard Deviation:                                                                              ZR = -1.282

0.45
       *Initial Pavement Serviceability Index for the Asphalt Pavement: Po= 4.2
      *Terminal Serviceability Index:                                                              Pt= 2.5
       * 1.7
       *Cumulative traffic (ESAL)

ESAL for 20 years  =

Input Data for SN

W18 log10W18 ZR S0 ZR*S0 PSI CBR MR log10MR

2.29E+08 8.360 -1.282 0.45 -0.577 1.7 5 7,500 3.875

Y=ZR*S0+9.36*log10(SN+1)-0.20+log10( PSI/(4.2-1.5))/((0.40+1094/(SN+1)5.19)+2.32*log10MR-8.07

Computed SN
CBR= 5

SN A=ZR*So C E=C/D Y

7.500 -0.577 -0.201 -0.482 8.360

7.510 -0.577 -0.201 -0.483 8.365

7.520 -0.577 -0.201 -0.483 8.369

inch cm

0.44 1.00 1.98 5.00 0.87

0.36 1.00 7.90 20.00 2.84

0.14 1.05 13.80 35.00 2.03

0.11 1.05 15.75 40.00 1.82

- 39.43 100.00 7.56 > 7.510 OK

229,000,000

m

F=2.32*log10MR-8.07

0.920

C=log10( PSI /(4.2-1.5))

-0.201

0.920

0.920

0.416

0.416

SN

B=9.36*log10(SN+1)-0.2

8.499

D=0.40+1094/(SN+1)5.19

0.416

a
CBR= 5

Thickness (inch)

8.504

8.509

Total

Asphalt Concrete Surface Course

Asphalt Concrete Binder Course

Pavement Layer

Base Course

Sub base

1 /  2



       AASHTO Pavement Design          (Asphalt Pavemment)     
       Kanchpur, Meghna, Gumti
       log10W18=ZR*S0+9.36*log10(SN+1)-0.20+log10( PSI/(4.2-1.5))/((0.40+1094/(SN+1)5.19)+2.32*log10MR-8.07

      *Effective Resilient Modulus of Subgrade (psi) MR=            1,500*CBR
       *Reliability:  (middle range of Interstate/Rural) 95 %
      *Standard Deviation:                                                                              ZR = -1.645

0.45
       *Initial Pavement Serviceability Index for the Asphalt Pavement: Po= 4.2
      *Terminal Serviceability Index:                                                              Pt= 2.5
       * 1.7
       *Cumulative traffic (ESAL)

ESAL for 10 years  =

Input Data for SN

W18 log10W18 ZR S0 ZR*S0 PSI CBR MR log10MR

1.02E+08 8.009 -1.645 0.45 -0.740 1.7 5 7,500 3.875

Y=ZR*S0+9.36*log10(SN+1)-0.20+log10( PSI/(4.2-1.5))/((0.40+1094/(SN+1)5.19)+2.32*log10MR-8.07

Computed SN
CBR= 5

SN A=ZR*So C E=C/D Y

7.100 -0.740 -0.201 -0.477 8.006

7.110 -0.740 -0.201 -0.477 8.011

7.120 -0.740 -0.201 -0.477 8.016

inch cm

0.44 1.00 1.98 5.00 0.87

0.36 1.00 7.50 19.00 2.70

0.14 1.05 11.85 30.00 1.74

0.11 1.05 15.75 40.00 1.82

- 37.08 94.00 7.13 > 7.110 OK

8.313

Total

Bituminous Wearing Course

Bituminous Binder Course

Pavement Layer

Base Course

Sub base

SN

B=9.36*log10(SN+1)-0.2

8.303

D=0.40+1094/(SN+1)5.19

0.421

a
CBR= 5

Thickness (inch)

8.308

102,000,000

m

F=2.32*log10MR-8.07

0.920

C=log10( PSI /(4.2-1.5))

-0.201

0.920

0.920

0.421

0.421

2 /  2





 
 
 
 
 
 
 
 
 
 
 

 

 

APPENDIX 9. 

RESULT OF INTERSECTION ANALYSIS 
 

 
 
 
 



Left Turn Through Right Turn Left Turn Through Right Turn Left Turn Through Right Turn
Flow Rate (pcu/h) 685 1,197 546 755 1,974 505

LT TH RT LT TH RT LT TH RT

Phase Number 1/2/3 1 3 3 1 2

Phasing

1 2 3

Flow Rate in Lane Group (v) (veh/h) 685 1,197 546 755 1,974 505

So: Base Sturation Flow 1,900 1,900 1,900 1,900 1,900 1,900

N: Number of Lanes 1 3 1 1 3 1

fw: Lane Width Adjustment Factor 1.000 1.000 1.000 1.000 1.000 1.000

fHV: Heavy-vehicle Adjustment Factor 0.651 0.676 0.840 0.666 0.652 0.750

fG: Grade Adjustment Factor 1.000 1.000 1.000 1.000 1.000 1.000

fP: Parking Adjustment Factor 1.000 1.000 1.000 1.000 1.000 1.000

fBB: Bus Blockage Adjustment Factor 1.000 1.000 1.000 1.000 1.000 1.000

fA: Area Type Adjustment Factor 1.000 1.000 1.000 1.000 1.000 1.000

fLU: Lane Utilization Adjustment Factor 1.000 0.908 1.000 1.000 0.908 1.000

fLT: Left-turn Adjustment Factor 1.000 1.000 1.000 0.950 1.000 0.950

fRT: Right-turn Adjustment Factor 0.850 1.000 0.850 1.000 1.000 1.000

fLpb:  Left-turn Ped/Bike Adjustment Factor 1.000 1.000 1.000 1.000 1.000 1.000

fRpb:  Right-turn Ped/Bike Adjustment Factor 1.000 1.000 1.000 1.000 1.000 1.000

Adjusted Saturation Flow (pcu/h) 1,051 3,499 1,357 1,202 3,374 1,354

Cycle Length (s) 150 150 150 150 150 150
Effective Green Time (s) 150 66 46 46 66 26
Los Time (s) 4 4 4 4 4 4
Green Ratio 1.000 0.440 0.307 0.307 0.440 0.173
Lane Group Capacity (c) (pcu/h) 1,051 1,540 416 369 1,485 235

v/c Ratio for Lane Group 0.651 0.777 1.312 2.049 1.330 2.152

Flow Ratio 0.651 0.342 0.402 0.628 0.585 0.373
Critical Lane Group/Phase
Sum of Critical Flow Ratios

v/c Ratio for Intersection

Kanchpur Intersection (Year 2022) - Option-1

Traffic Volume

West BoundSouth Bound

1.586

1.724

Capacity Analysis

East Bound

Lane Group

Saturation Flow



Left Turn Through Right Turn Left Turn Through Right Turn Left Turn Through Right Turn
Flow Rate (pcu/h) 685 1,197 546 755 1,974 505

LT TH RT LT TH RT LT TH RT

Phase Number 1/2 1 2 2 1

Phasing

1 2

Flow Rate in Lane Group (v) (veh/h) 685 1,197 546 755 1,974

So: Base Sturation Flow 1,900 1,900 1,900 1,900 1,900

N: Number of Lanes 1 3 1 1 3

fw: Lane Width Adjustment Factor 1.000 1.000 1.000 1.000 1.000

fHV: Heavy-vehicle Adjustment Factor 0.651 0.676 0.840 0.666 0.652

fG: Grade Adjustment Factor 1.000 1.000 1.000 1.000 1.000

fP: Parking Adjustment Factor 1.000 1.000 1.000 1.000 1.000

fBB: Bus Blockage Adjustment Factor 1.000 1.000 1.000 1.000 1.000

fA: Area Type Adjustment Factor 1.000 1.000 1.000 1.000 1.000

fLU: Lane Utilization Adjustment Factor 1.000 0.908 1.000 1.000 0.908

fLT: Left-turn Adjustment Factor 1.000 1.000 1.000 0.950 1.000

fRT: Right-turn Adjustment Factor 0.850 1.000 0.850 1.000 1.000

fLpb:  Left-turn Ped/Bike Adjustment Factor 1.000 1.000 1.000 1.000 1.000

fRpb:  Right-turn Ped/Bike Adjustment Factor 1.000 1.000 1.000 1.000 1.000

Adjusted Saturation Flow (pcu/h) 1,051 3,499 1,357 1,202 3,374

Cycle Length (s) 150 150 150 150 150
Effective Green Time (s) 150 80 62 62 80
Los Time (s) 4 4 4 4 4
Green Ratio 1.000 0.533 0.413 0.413 0.533
Lane Group Capacity (c) (pcu/h) 1,051 1,866 561 497 1,799

v/c Ratio for Lane Group 0.651 0.641 0.973 1.520 1.097

Flow Ratio 0.651 0.342 0.402 0.628 0.585
Critical Lane Group/Phase
Sum of Critical Flow Ratios

v/c Ratio for Intersection
1.213

1.282

Capacity Analysis

East Bound

Lane Group

Saturation Flow

Kanchpur Intersection (Year 2022)- Option-2

Traffic Volume

West BoundSouth Bound



Left Turn Through Right Turn Left Turn Through Right Turn Left Turn Through Right Turn
Flow Rate (pcu/h) 685 1,197 755 1,974 505

LT TH RT LT TH RT LT TH RT

Phase Number 1/2 1 2 1

Phasing

1 2

Flow Rate in Lane Group (v) (veh/h) 685 1,197 755 1,974

So: Base Sturation Flow 1,900 1,900 1,900 1,900

N: Number of Lanes 1 3 2 3

fw: Lane Width Adjustment Factor 1.000 1.000 1.000 1.000

fHV: Heavy-vehicle Adjustment Factor 0.651 0.676 0.666 0.652

fG: Grade Adjustment Factor 1.000 1.000 1.000 1.000

fP: Parking Adjustment Factor 1.000 1.000 1.000 1.000

fBB: Bus Blockage Adjustment Factor 1.000 1.000 1.000 1.000

fA: Area Type Adjustment Factor 1.000 1.000 1.000 1.000

fLU: Lane Utilization Adjustment Factor 1.000 0.908 1.000 0.908

fLT: Left-turn Adjustment Factor 1.000 1.000 0.950 1.000

fRT: Right-turn Adjustment Factor 0.850 1.000 1.000 1.000

fLpb:  Left-turn Ped/Bike Adjustment Factor 1.000 1.000 1.000 1.000

fRpb:  Right-turn Ped/Bike Adjustment Factor 1.000 1.000 1.000 1.000

Adjusted Saturation Flow (pcu/h) 1,051 3,499 2,403 3,374

Cycle Length (s) 150 150 150 150
Effective Green Time (s) 150 90 52 90
Los Time (s) 4 4 4 4
Green Ratio 1.000 0.600 0.347 0.600
Lane Group Capacity (c) (pcu/h) 1,051 2,100 833 2,024

v/c Ratio for Lane Group 0.651 0.570 0.906 0.975

Flow Ratio 0.651 0.342 0.314 0.585
Critical Lane Group/Phase
Sum of Critical Flow Ratios

v/c Ratio for Intersection

Kanchpur Intersection (Year 2022)- Option-2 (Improved)

Traffic Volume

West BoundSouth Bound

0.899

0.950

Capacity Analysis

East Bound

Lane Group

Saturation Flow



Left Turn Through Right Turn Left Turn Through Right Turn Left Turn Through Right Turn
Flow Rate (pcu/h) 685 1,197 546 755 1,974 505

LT TH RT LT TH RT LT TH RT

Phase Number 2 1

Phasing

1 2

Flow Rate in Lane Group (v) (veh/h) 755 505

So: Base Sturation Flow 1,900 1,900

N: Number of Lanes 1 1

fw: Lane Width Adjustment Factor 1.000 1.000

fHV: Heavy-vehicle Adjustment Factor 0.666 0.750

fG: Grade Adjustment Factor 1.000 1.000

fP: Parking Adjustment Factor 1.000 1.000

fBB: Bus Blockage Adjustment Factor 1.000 1.000

fA: Area Type Adjustment Factor 1.000 1.000

fLU: Lane Utilization Adjustment Factor 1.000 1.000

fLT: Left-turn Adjustment Factor 0.950 0.950

fRT: Right-turn Adjustment Factor 1.000 1.000

fLpb:  Left-turn Ped/Bike Adjustment Factor 1.000 1.000

fRpb:  Right-turn Ped/Bike Adjustment Factor 1.000 1.000

Adjusted Saturation Flow (pcu/h) 1,202 1,354

Cycle Length (s) 150 150
Effective Green Time (s) 90 52
Los Time (s) 4 4
Green Ratio 0.600 0.347
Lane Group Capacity (c) (pcu/h) 721 469

v/c Ratio for Lane Group 1.047 1.076

Flow Ratio 0.628 0.373
Critical Lane Group/Phase
Sum of Critical Flow Ratios

v/c Ratio for Intersection

Kanchpur Intersection (Year 2022)- Option-4,5,6

Traffic Volume

West BoundSouth Bound

1.001

1.058

Capacity Analysis

East Bound

Lane Group

Saturation Flow



Left Turn Through Right Turn Left Turn Through Right Turn Left Turn Through Right Turn
Flow Rate (pcu/h) 685 1,197 546 755 1,974 505

LT TH RT LT TH RT LT TH RT

Phase Number 2 1

Phasing

1 2

Flow Rate in Lane Group (v) (veh/h) 755 505

So: Base Sturation Flow 1,900 1,900

N: Number of Lanes 1 2

fw: Lane Width Adjustment Factor 1.000 1.000

fHV: Heavy-vehicle Adjustment Factor 0.666 0.750

fG: Grade Adjustment Factor 1.000 1.000

fP: Parking Adjustment Factor 1.000 1.000

fBB: Bus Blockage Adjustment Factor 1.000 1.000

fA: Area Type Adjustment Factor 1.000 1.000

fLU: Lane Utilization Adjustment Factor 1.000 0.971

fLT: Left-turn Adjustment Factor 0.950 0.950

fRT: Right-turn Adjustment Factor 1.000 1.000

fLpb:  Left-turn Ped/Bike Adjustment Factor 1.000 1.000

fRpb:  Right-turn Ped/Bike Adjustment Factor 1.000 1.000

Adjusted Saturation Flow (pcu/h) 1,202 2,630

Cycle Length (s) 150 150
Effective Green Time (s) 100 42
Los Time (s) 4 4
Green Ratio 0.667 0.280
Lane Group Capacity (c) (pcu/h) 801 736

v/c Ratio for Lane Group 0.942 0.686

Flow Ratio 0.628 0.192
Critical Lane Group/Phase
Sum of Critical Flow Ratios

v/c Ratio for Intersection
0.820

0.867

Capacity Analysis

East Bound

Lane Group

Saturation Flow

Kanchpur Intersection (Year 2022)- Option-4,5,6(Improved)

Traffic Volume

West BoundSouth Bound



Left Turn Through Right Turn Left Turn Through Right Turn Left Turn Through Right Turn
Flow Rate (pcu/h) 766 1,338 844 2,206 564

LT TH RT LT TH RT LT TH RT

Phase Number 1/2 1 2 1

Phasing

1 2

Flow Rate in Lane Group (v) (veh/h) 766 1,338 844 2,206

So: Base Sturation Flow 1,900 1,900 1,900 1,900

N: Number of Lanes 1 3 2 3

fw: Lane Width Adjustment Factor 1.000 1.000 1.000 1.000

fHV: Heavy-vehicle Adjustment Factor 0.651 0.676 0.666 0.652

fG: Grade Adjustment Factor 1.000 1.000 1.000 1.000

fP: Parking Adjustment Factor 1.000 1.000 1.000 1.000

fBB: Bus Blockage Adjustment Factor 1.000 1.000 1.000 1.000

fA: Area Type Adjustment Factor 1.000 1.000 1.000 1.000

fLU: Lane Utilization Adjustment Factor 1.000 0.908 1.000 0.908

fLT: Left-turn Adjustment Factor 1.000 1.000 0.950 1.000

fRT: Right-turn Adjustment Factor 0.850 1.000 1.000 1.000

fLpb:  Left-turn Ped/Bike Adjustment Factor 1.000 1.000 1.000 1.000

fRpb:  Right-turn Ped/Bike Adjustment Factor 1.000 1.000 1.000 1.000

Adjusted Saturation Flow (pcu/h) 1,051 3,499 2,403 3,374

Cycle Length (s) 150 150 150 150
Effective Green Time (s) 150 90 52 90
Los Time (s) 4 4 4 4
Green Ratio 1.000 0.600 0.347 0.600
Lane Group Capacity (c) (pcu/h) 1,051 2,100 833 2,024

v/c Ratio for Lane Group 0.729 0.637 1.013 1.090

Flow Ratio 0.729 0.382 0.351 0.654
Critical Lane Group/Phase
Sum of Critical Flow Ratios

v/c Ratio for Intersection
1.005

1.062

Capacity Analysis

East Bound

Lane Group

Saturation Flow

Kanchpur Intersection (Year 2024)- Option-2(Improved)

Traffic Volume

West BoundSouth Bound



Left Turn Through Right Turn Left Turn Through Right Turn Left Turn Through Right Turn
Flow Rate (pcu/h) 766 1,338 610 844 2,206 564

LT TH RT LT TH RT LT TH RT

Phase Number 2 1

Phasing

1 2

Flow Rate in Lane Group (v) (veh/h) 844 564

So: Base Sturation Flow 1,900 1,900

N: Number of Lanes 1 2

fw: Lane Width Adjustment Factor 1.000 1.000

fHV: Heavy-vehicle Adjustment Factor 0.666 0.750

fG: Grade Adjustment Factor 1.000 1.000

fP: Parking Adjustment Factor 1.000 1.000

fBB: Bus Blockage Adjustment Factor 1.000 1.000

fA: Area Type Adjustment Factor 1.000 1.000

fLU: Lane Utilization Adjustment Factor 1.000 0.971

fLT: Left-turn Adjustment Factor 0.950 0.950

fRT: Right-turn Adjustment Factor 1.000 1.000

fLpb:  Left-turn Ped/Bike Adjustment Factor 1.000 1.000

fRpb:  Right-turn Ped/Bike Adjustment Factor 1.000 1.000

Adjusted Saturation Flow (pcu/h) 1,202 2,630

Cycle Length (s) 150 150
Effective Green Time (s) 106 36
Los Time (s) 4 4
Green Ratio 0.707 0.240
Lane Group Capacity (c) (pcu/h) 849 631

v/c Ratio for Lane Group 0.994 0.894

Flow Ratio 0.702 0.214
Critical Lane Group/Phase
Sum of Critical Flow Ratios

v/c Ratio for Intersection

Kanchpur Intersection (Year 2022)- Option-4,5,6(Improved)

Traffic Volume

West BoundSouth Bound

0.917

0.968

Capacity Analysis

East Bound

Lane Group

Saturation Flow
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AXLE LOAD SURVEY 
 

 
 
 
 



Axle load survey results obtained from Gumti toll gate 

 

 

Date Axle no. Max load (tf) Min load (tf)
2 33.87
2 24.45
3 37.91
2 2.59
3 37.5
2 22.51
3 50.86
2 21.93
3 48.55
2 24.15
3 45.91
2 2.583
2 37.1
2 21.37
3 48.76
2 22.6
2 35.02
2 23.81
3 46.34
2 22.8
2 34.21
2 3.48
2 35.05
2 2.6
- 33.77
- 14.97
- 30.69
- 24.17
- 33.57
- 25.12
- 33.72
- 2.583
- 31.33
- 2.557
3 31.82
2 20.83
3 44.94
2 25.1
3 53.08
2 24.29
2 54.7
2 24.02
2 47
2 24.03
2 33.32
2 25.97
2 49.98
2 25.16
3 60.83
2 2.538
2 30.64
2 24.55
3 45.25
2 23.18
3 56.2
2 25.06
2 42.15
2 24.38
2 34.18
2 21.5

24.02.2012

23.02.2012

23.02.2012

26.02.2012

25.02.2012

25.02.2012

24.02.2012

24.02.2012

17.02.2012

23.02.2012

22.02.2012

22.02.2012

21.02.2012

20.02.2012

20.02.2012

19.02.2012

19.02.2012

19.02.2012

18.02.2012

17.02.2012

17.02.2012

16.02.2012

16.02.2012

15.02.2012

14.02.2012

15.02.2012

14.02.2012

14.02.2012

14.02.2012

13.02.2012
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A11. APPLICABILITY OF WEATHERING STEEL IN BANGLADESH 

11.1 Track Record of Weathering Steel 

The introduction of high-performance and high-strength Weathering Steel (WS) that does not 
require panting, has drastically increased the number of steel bridges being built through the 
world. In order to get an idea on their track record in the world, some records of usages in 
USA and Japan are summarized in Table A11.1.1. These records are taken as reference to 
find out their increasing application trend. In USA, the weathering steel was launched to sale 
in 1933 and started to apply as weathering steel bridge in 1964. Consequently, their record of 
construction as of 2000 ranges 40%~50% of total bridge construction.  

In Japan, the weathering steel was launched to sale in 1957 and started to apply as weathering 
steel bridge in 1968. Afterwards, several joint researches were conducted to set up design 
criteria and prepare construction manual. Based on available data as of FY 2010 (Figure 
A.11.1.1), the used ratio of weathering steels to total steel bridges has increased rapidly in 
Japan and reached more than 30%.   

Table A11.1.1 History of weathering steel bridge 

 

 

 

 

 

 

 

 

Source: Japan Association of Steel Bridge Construction  



AP11-2 

Weight (ton)
Ratio (%)

Product Weight of Weathering Steel Bridge
W

ei
gh

t (
To

n)

R
at

io
(%

)

Researched by Japan Bridge Association  
Figure A11.1.1 Product weight of weathering steel bridges in Japan 

 

11.2 Merit of Weathering Steel Application 

If the bridge superstructure is planned to fabricate with steel material, then a question will 
arise what type of steel material is applicable with respect to site environment. In order to 
clarify this issue, a cost comparison between ordinary steel and weathering steel is shown in 
Table A11.2.1 in accordance with their construction cost, maintenance cost and life cycle cost. 
If the cost is precisely examined, it can be seen that the maintenance cost to be incurred for 
weathering steel differs significantly from that of ordinary steel, even though their 
construction cost seems to be same in initial stage. This is because the weathering steel 
requires least frequency of maintenance works. 

Furthermore, based on a trial cost simulation in Japan, a life cycle cost comparison between 
ordinary steel and weathering steel is schematically shown in Figure A11.2.1. It represents 
that the life cycle cost index of ordinary steel is 14.6 whereas that of weathering steel is 3.4. 
Therefore, the weathering steel can reduce the life cycle cost mostly. Consequently, if some 
key issues such as protection of steel surface from aggressive corrosive action due to airborne 
salt adhesion, avoidance of repainting troublesome works and minimizing life cycle cost are 
taken into consideration, the selection of weathering steel as a material of superstructure will 
provide better advantages over ordinary steel.   
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Table A11.2.1 Cost comparison of bridge superstructure with steel material  

  
 

 
    

 
 

 
Figure A11.2.1 Life cycle cost comparison between steel materials  

 
 

11.3 Corrosion Restraint Mechanism by Weathering Steel 

In order to explain the corrosion restraint mechanism, at first the chemical composition of 
weathering steel is examined and compared to that of ordinary steel. The mass distribution of 
the chemical constituents in weathering steel is shown in Table A11.3.1 in which copper (Cu), 
nickel (Ni) and chromium (Cr) are added to activate the corrosion resistance mechanism. This 

Confidential

Confidential
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is the basic difference in a sense that the ordinary steel does not contain such corrosion 
resistant elements. 

Table A11.3.1 Chemical composition of weathering steel 

C Si Mn Cu Ni Cr

0.12 0.40 0.90 0.35 0.20 0.50

Unit: mass%  

Weathering SteelOrdinary Steel

Rust

Steel

H2O, Cl- H2O, Cl-

 
(a) Mechanism of corrosion resistance 

Time (year)
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(b) Corrosion loss 

Figure A11.3.1 Corrosion resistance mechanism and corrosion loss in weathering steel  



AP11-5 

Ordinary steel material will oxidize when exposed to oxygen, atmospheric moisture (H2O) 
and chloride ion (Cl-). Due to the chemical reaction in steel surface in presence of oxygen, 
some of the steel metal is corroded and ferric oxide (red rust) is formed on the surface. The 
red rust formed is generally scaly and loose, easily falls away exposing more and more basis 
material to the environment.   

However, weathering steel (ordinary steel added with Cu, Ni and Cr) oxidizes in a similar 
way in the initial stage. The difference is that the copper, nickel and chromium oxides formed 
are a more uniform and tenacious oxide layer that protect the underlying material by 
“protecting rust surface” from further oxidation once formed. Therefore, the protective rust 
surface acts as an insulator of steel surface from H2O and Cl-.  

The effect due to the formation of dense and well-adhering protective layer on steel surface is 
examined in Figure A11.3.1. It can be seen that the corrosion loss in weathering steel 
decreases significantly and remains in almost constant value over long time, whereas the 
corrosion loss in ordinary steel increases with time increment.    

11.4 Weathering Steel: Exposure Test in Japan  

(1) Locations of exposure tests  

Extensive joint research works have been conducted by Ministry of Land, Infrastructure, 
Transport and Tourism, Japan Bridge Association, and Japan Iron and Steel Federation in 
order to understand the behavior of weathering steel. Since 1981-1993, several exposure tests 
on 41 bridges all over Japan were executed. The locations of exposure test already executed 
in Japan are marked in Figure A11.4.1. 

 
Figure A11.4.1 Locations of exposure test conducted in Japan  
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(2) Results and application conditions 

 Results 

Based on the exposure tests executed in several areas in Japan, some considerations 
on corrosion rate acceptable for the use of unpainted weathering steel are coded as 
application condition of JIS weathering steel. The design considerations shown in 
Figure A11.4.2 are expressed by the relationship between airborne salt adhesion and 
plate thickness reduction. By using these results, the tolerable limit of airborne salt 
adhesion is set at 0.05mdd and the corresponding thickness reduction over 50 years 
shall be below 0.3mm.  

Fine grained rust Coarse grained rust

Light tone of color

After 50 years’ curve 
is extrapolated

Scale separation

Lamellar separation

Amount of airborne salt 0.05mdd
mg/dm2/day

 

Figure A11.4.2 Application condition of JIS weathering steel 

 Example of visual appearance 

Based on the visual appearance of proto-type bridge observation after 9 years, the 
deteriorations in steel plate due to corrosive action are graded into five categories.  

(a)  Grade 5:  Very good 

(b) Grade 4:   Good 

(c) Grade 3:   Not bad  

(d) Grade 2: Bad 

(e) Grade 1: Too bad 
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The definition of each grade of deterioration and the visual appearance corresponding 
to each deterioration level is shown in Figure A11.4.3.  If appearance grade after 9 
years is evaluated between 3 and 5, the thickness reduction after 100 years is found to 
be less than 0.5mm. Applicability of weathering steel to the bridge shall be 
remarked as good.  

Scale separation

Grade 5 Grade 4

Grade 3 Grade 2

Grade 1

Lamellar separation

Specimen dimension 150mm 100mm After 9 years appearance

Grade Visual appearance

5 Very good. thin rust, not so 
corroded

4 Good. Rust grain below 1mm. 
Uniformly corroded 

3 Not bad. Rust grain 1 5mm

2 Bad. Scale separation observed

1 Too bad. Lamellar separation 
observed

 
Figure A11.4.3 Visual appearance of proto-type bridge observation 

 General trend of corrosion loss over years 

Based on the observation results shown in Figure A11.3.1 and Figure A11.4.2 , a 
general trend of corrosion loss over time is formulated by an exponential relationship. 

Y=AXB 

where, A= one year corrosion loss and B=power index for curve slope obtained by 
observed data, X= period in year, Y= corrosion loss (plate thickness reduction)   

Y AXB

X1 5 10

Y

 

Figure 11.4.4 General trend of corrosion loss over year 
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11.5 Applicable Areas of Weathering Steel: Areas in Japan as an Example  

To explain the areas where the weathering steel can be applied to bridges without any 
painting, some areas in Japan are taken into consideration as a reference. Based on the 
research findings explained in Sec 11.4, the areas in Japan marked in Figure A11.5.1) are 
categorized into five.  

1) Coastal area along the Pacific Sea, more than 2km distant from coast 

2) Coastal area along the Setouchi Sea, more than 1km distant from coast 

3) Coastal area along the Japan Sea, more than 20km distant from coast 

  (Observation data: airborne salt is less than 0.05 mdd) 

4) Coastal area along the Japan Sea, more than 5km distant from coast 

  (Without any observation data of airborne salt) 

5) Okinawa (not applicable)  

The boundary line shown in Figure A11.5.1 represents that the areas, more than 20km distant 
from coast and the airborne salt found to be less than 0.05 mdd, are recommended to be 
suitable for weathering steel application.  

The project 2nd bridges planning to construct are located at 200 km distant from Bay of 
Bengal. Therefore, in accordance with above boundaries, the project areas can be 
recommended to be safe for weathering steel application.  

8
 

Figure A11.5.1 Selected areas in Japan for weathering steel application 
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11.6 Planning of Weathering Steel Bridges 

If the bridge superstructure is planned to fabricate with weathering steel, some design 
considerations must be ensured in their plan and detailed design. These considerations for 
respective member components are mainly important so that the floor slab system will 
behave like a waterproof structure. The anticipated components of floor slab system are 
schematically shown in Figure A11.6.1 and the necessary considerations for their detailed 
design are summarized in Table A11.6.1.  

 

Figure A11.6.1 Components of floor slab system need special consideration 

Table A11.6.1 Considerations for application of weathering steel 

Structural components Planning and design consideration 

(1) Expansion Joint Select un-drained type expansion joint 

(2) Slab Deck) Install reliable waterproof layer and slab drain                  

(3) Drainage Extend drain pipe end down to underneath of girders 

(4) Girder End Paint girder end and cut out girder web and parapet  
(For water leak, humidity and maintenance)                      

(5) Concrete Barrier Install waterproof structure 

(6) Structural Detail Detailed design of water stopper  
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11.7 Application of Weathering Steel in Bangladesh 

(1) Airborne salt adhesion 

 Salinity data 

In order to verify the applicability of weathering steel in Bangladesh, the salinity data has 
been collected from Bangladesh Water Development Board (BWDB) for the respective 
bridge sites. The salinity data has been collected at four stations (ID 115, 277, 278, and 279) 
marked in Figure A11.7.1. Among the four stations, the station ID 115 is located at Gumti 
Bridge site, while the station ID 277 is near Meghna Bridge site. But, the salinity data at the 
station near Kanchpur Bridge site is not available. But, it is assumed that the salinity level at 
Kanchpur site will be lower than that at other two bridge sites. This is because the Kanchpur 
Bridge is located at upstream of Meghna and Gumti Bridges. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A11.7.1 Locations of Salinity Stations (BWDB) 

Meghna 

279 

277 

115 

Gumti  

278 
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Table A11.7.1 Salinity Data 

High tidal Low tidal High tidal Low tidal

* data available at BWDB from 2006 to 2009
**data available at BWDB from 1996 to 2009
***data available at BWDB from 2000 to 2008
****data available at BWDB from 2000 to 2008

Station  ID

115*

277**

278*** 456 0.259

322 0.083 0.053

1570

Max chloride 
concentration (ppm)

NaCl concentration 
(%)

0.075

1280 1070 0.211 0.176279****

190 - 0.031 -

505

 

Distance from coast line km
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Height   Density

 

Figure A11.7.2 Measured Airborne Salt near Coast of Setouchi Sea  

Airborne salt Non-dim.

H
ei

gh
t f

ro
m

 se
a 

su
rf

ac
e(

m

 

Figure A11.7.3 Vertical Distribution of Airborne Salt near Coast Line 
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 Computation of airborne salt 

In order to measure the airborne salt at Meghna and Gumti Bridge sites, Figure A11.7.2 and 
Figure A11.7.3 are used, which show the relationship between airborne salt concentrations 
and the height from sea surface. Salt concentration in sea water is more than 3%, whereas 
from Figure A11.7.2, the airborne salt near the sea at the height of 1.5m is 1mdd 
(1mg/dm2/day). On the other hand, the airborne salt at 10m height is 1/3 of that at 1.5m 
height (Figure A11.7.3).  

< Airborne salt at Meghna Bridge site >  

The NaCl concentration in Meghna River water is found to be 0.083%. So, the airborne salt 
at 10m height from the river surface is 

1mdd× (1/3) × (0.083/3) = 0.009mdd  0.05mdd (Specification practice in Japan for plates 
without painting)  

< Airborne salt at Gumti Bridge site>  

The NaCl concentration in Gumti River water (station ID 115) is found to be 0.031%. So, the 
airborne salt at 10m height from the river surface is 

1mdd× (1/3) × (0.031/3) = 0.003mdd  0.05mdd (Specification practice in Japan for plates 
without painting)  

 Evaluation 

From the above calculations, it can be concluded that the airborne salt concentration at the 
2nd bridge sites is much lower than tolerable limit. Therefore, the application of weathering 
steel as a material for bridge superstructure is expected to be safe from any aggressive 
corrosive action.  

(2) Anti-freezing admixture 

As is shown in Chapter 6, the minimum temperature at Dhaka side is found to be 12oC which 
is not the favorable condition for snowfall. Therefore, the possibility of anti-freezing 
admixture adhesion on bridge exposed area can be easily ignored. 
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(3) Temperature and humidity in Bangladesh and Japan 

The trend in temperature and humidity change over last one year in Bangladesh and Japan are 
shown in Figure A11.7.4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A11.7.4 Temperature and humidity in Bangladesh and Japan  

 

 

 

 

 

Temperature: -5oC~37oC 

Humidity: 43%~84% 

[Tokyo, Japan] 

Temperature: 12oC~38oC 

Humidity: 60%~85% 

[Dhaka, Bangladesh] 
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(4) Humidity in southern-east Asia 

 

 

 

 

(i) Kuala lumpur (Sultan Abdul Aziz Shah Airport)-Malaysia 

 

 

 

 

(ii) Manila (Ninoy Aquino International Airport) – Philippine 

Figure A11.7.5 Humidity in South-East Asia  

(5) Example of weathering steel bridges (Malaysia, Philippine)  

Two weathering steel bridges which were constructed in South-East Asia (Malaysia and 
Philippine) are taken as example. The performance of these bridges after several years prior 
to construction is found to be satisfactory.  

(a) Kepong Interchange (Malaysia) 

 Type: Plate and box girder 

 Bridge length: 412.6m  

 Completion: 1986 

(b) Gumain Bridge (Philippine) 

 Type: weathering steel bridge (7-weathering steel bridges on Subic-Clark  
     expressway) 

 Bridge length: (70.25+3x80.0+70.25=380.5m) 

 Completion: 2007 

 

 

Humidity: 74%~90% 

Humidity: 62%~91% 



AP11-15 

 

 

(a)  Kepong Interchange (Malaysia) 

 
(b)  Gumain Bridge (Philippine) 

Figure A11.7.6 Example of weathering steel bridges in South-East Asia  
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11.8 Proposal of Exposure Test 

An exposure test procedure for weathering steel generally followed in Japan is described step 
wise below. This exposure test procedure is also recommended to follow in Bangladesh.  

(1) Evaluate the applicability 

In order to evaluate the applicability of weathering steel, the corrosion loss due to reduction 
of plate thickness shall be examined in accordance with its tolerable limit over exposed time. 
In accordance with exposure test results conducted in Japan, the corrosion loss should be less 
than 0.03mm in first year. Moreover, some tolerable values recommended for corrosion loss 
over time to be elapsed are set at 

 Corrosion loss   0.03 mm (in 1 year) 

    0.30 mm (in 50 years) 

    0.50 mm (in 100 years) 

Y:Corrosion loss mm

X:Year

0.5mm

0.3mm

50 100

Y AXB

Plate thickness
reduction
on one side

observed data
OK!

OK!1 year, 3 years, 5 years

 

Figure A11.8.1 Evaluation the applicability of weathering steel 

 

(2) General method of exposure test 

A general method to install specimen on concrete girder is described in Figure A11.8.2. The 
sequences how to attach test specimens on the concrete girder are as follows:   

(a) Pre-treatment by grinding and polishing  

(b) Marking for attaching position 

(c) Setting dedicated stands for upper side specimen 

(d) Completion 
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1.Pre treatment
(grinding and polishing)

2.Marking for attaching position

4.completion

Bottom side

As necessary, 
use some stands or jigs 
to keep  specimens horizontal 

3. Setting dedicated stands 
for upper side specimens

In order to Attach the specimens and stands firmly,
we recommend to use the strong double-sided tape
which was used in past exposure tests

 

(a) Test piece attachment to the concrete girder 

For analysing the corrosion loss of the specimen, following key point shall be taken into 
consideration.  

 Reduction of plate thickness due to corrosion is determined by measuring weight after 
removing rust 

 

Initial thickness

Thickness of 
protective rust

Remaining thickness

Initial thickness lineRemoved thickness 
corrosion loss

Remaining thickness

Protective rust is removed
in the acid wash

 

(b) Corrosion loss analysis  

Figure A11.8.2 Exposure test procedure for weathering steel 
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(3) Remarks 

Based on the test procedure described above, some remarks are recommended below   

(a) Test specimens are to be set to the lower side of the girder.  

(b) If test specimens are set to the open air space, it should be evaluated with rainfall 
wash condition.  

(c) Test specimens are never to be touched by sweaty hands. It should always be 
touched by hands with new gloves. 

 

11.9 Exposure Test Plan recommended  

The exposure test of the weathering steel is expected to conduct in the real weather condition 
for confirming the rust growth rate. The test pieces will be installed on the exposed area of 
girder end of three existing bridges.  

(1) Location of test pieces to be installed 

The numbers of exposure test pieces are planning to be 3 pieces for 1st year result and 
another 3 pieces will be tested in 2nd year. Therefore, the number of test pieces amounts to 6 
for each location. The target test locations are shown as follows: 

(i) Middle of girder (humidity concentrated area) (Kanchpur Bridge) 

(ii) Side and lower side of girder (Meghna Bridge) 

(iii) Inner of the girder (Gumti Bridge) 

All together 6 locations times 6 pieces equals 36 pieces. A schematic view of test piece 
locations is shown in Table A11.9.1.  

Test piece size: 50mm×50mm×2mm 

It should be noted that the test specimens must be kept clean and touched by hands covered 
with new gloves just avoidance of influence from sweaty human body. 
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Table A11.9.1 Proposed test piece location for exposure tests 

Bridge name Girder end Test piece 

 

Kanchpur  

(3+3)x2=12 

12 

 

Meghna  

(3+3)x2=12 

12 

 

Gumti  

(3+3)x2=12 

12 

Spare test pieces  14 
Total test pieces  50 
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(2) Open air test period and evaluation timing 

The test piece must be installed and kept at least one year. This is because the progress of 
protective rust formation must require at least 1 year from installation. After one year, half of 
the specimens shall be examined. Judgement on the applicability of WS shall be made based 
on the results obtained after 1st year. And remaining half of the test pieces will be examined 
in 2nd year in order to evaluate the 1st year test results. The tentative schedule of exposure test 
is shown in Table A11.9.2. 

Table A11.9.2 Schedule of exposure test proposed  

Timing What to do

Start of exposure test Install specimen

1st year
Specimen collection (1st year) 
Evaluation of 1st year results
Judgment on applicability of WS

2nd Year
Specimen collection (1st year) 
Evaluation of 1st year judgment

 
 

(3) Evaluation 

After one year, the exposure test pieces shall be examined and the obtained results shall be 
evaluated accordingly. The evaluation methods are as follows:  

 Measure the initial weight of test specimens 

After 1st and 2nd years 

 Wash away by using acid  

 Measure weight of specimen after removing rust 

 Calculate corrosion loss by thickness reduction. 
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ADMINISTRATION 
 

 
 
 
 



 

 

Financing Road Improvement 
 
1. The Source of Revenue for Road Projects 

Unlike the administrative categories stipulated by “Road Law”, road projects in 
Japan are broken down into three types from the perspective of who oversees the 
project and the financing source. 
 General road projects are financed by national funds (costs paid by the state) and 
local funds (costs paid by local public body), and are broken down into directly 
administrated road projects conducted by the national government (the Ministry of 
Construction) and subsidized projects conducted by a local public body. Toll road 
projects are financed by mainly loans (such as treasury investments and loans) 
procedure by 4 public corporation (Japan Highway Public Corporation, Metropolitan 
Expressway Public Corporation, Hanshin Expressway Public Corporation and 
Honshu-Shikoku Bridge Authority), and repaid by toll revenue after completion. 
Subsidies are provided from national and local investments and loans. In addition 
there is local independent financing by local public bodies. 
 In this form of financing, road projects in Japan are financed mainly by national 
and local funds and treasury investment and loans. 
1) National funds 

National funding sources consist of gasoline tax, LPG tax, motor vehicle tonnage 
tax and other taxes, government construction bonds, and NTT funds. They are 
used for the cost of executing directly administered projects, for subsidies to 
subsidized projects, and for investments and loans for toll road projects. 

2) Local funds 
Local fund sources consist of diesel fuel transaction tax, motor vehicle purchase 
tax, tax revenue transferred from the central government (local road tax, LPG 
tax and motor vehicle tonnage tax, are transferred from the government 
respectively), other taxes, local subsidies and local bonds. They are used for the 
shared cost of work directly administered by central government, cost of 
executing subsidized project and local independent work, as well as for, 
investments and loans for toll road projects. 

3) Treasury investments and loans 
Sources of this category of funds including treasurer investments and loans, and 
connection bonds, and they are used to fund the construction of toll roads. 

 

 

Japanese experience on road improvement 



 

 

Earmarked Funds for Road Improvement 
 
1. Earmarked funds and general funds 

 Funds for road works from national and local tax revenues fall into two categories: 
fund “earmarked” exclusively for road works and “general account” funds, which are 
raised without any specification about its use. 
 National government “earmarked” funds for roads are raised through the levying of 
the gasoline tax, LPG tax, and motor vehicle tonnage tax. Local “earmarked “ funds are 
raised from transfer taxes collected by central government and transferred to the local 
government (transferred taxes on local roads, LPG and motor vehicle tonnage), and 
local taxes collected by the local public bodies to be used for toad improvement (diesel 
fuel transaction tax, motor vehicle purchase tax). 
 Funds earmarked for roads account for 50% to 60% of the total national and local 
funds. 
 
2. Outline of Earmarked Tax Revenues for Road Works 

 A special funding source system for road works was initiated in 1954 when the revenue 
from the gasoline tax was set aside as a funding source for the implementation of the 
5-year Road Improvement Program. This decision was based on the enactment of the 
“Temporary Measure Act Relating to the Financial Sources of Road Improvement Costs” 
(Today’s “Emergency Measure Act for Roads Improvement”)  in the same year, in order 
to urgently implement planned improvement of the poor road conditions in Japan which 
lagging far behind those in other advanced nations. Since then, in order to carry out 
road improvement projects which address needs arising from increasing motor vehicle 
traffic volume, and the diversifying user needs, efforts have been made to establish a 
more comprehensive earmarked fund by levying new taxes and raising tax rates. 
 The special earmarked fund for road works is based on the idea that beneficiaries must 
bear the burden, or the people who are the origin of the causes must bear the burden. 
Therefore, the users of motor vehicle are called upon to bear the cost of road 
improvement through their consumption of fuel, purchase and possession of motor 
vehicles.  The shouldering of the costs by beneficiaries is a system by which ”the users 
of motor vehicles bear the burden of being the special funding source for road works 
which will be used for road improvements. Road improvements will result in the 
reduction of driving time and enhancement of safety, which in turn will benefit the road 
users.” This system has the advantage of providing a stable source of funds without 
being influenced by the financial situation at a particular moment. Thus, it plays a 



 

 

primary role in the steady execution of road improvement projects based on the 
long-term road improvement programs, mainly the 5-year Programs. 
 
Table   Overviews of “Earmarked Taxes for Road Financing“ 
 Fuel consumption Purchase of Motor 

vehicles  
Ownership of motor 
vehicles 

Gasoline 
vehicles 

Gasoline tax 
Gasoline tax (national 
revenue source) 
Local road tax (local 
revenue source) 

Diesel Fuel 
vehicles 

Diesel Fuel transition 
tax (local revenue 
source) 

LPG vehicles LPG tax (national 
/local revenue source) 

Motor vehicle 
purchase tax 
(local revenue source) 

Motor vehicle 
tonnage tax 
(national/local 
revenue source) 

 
 
 
:  
 
 
 
 
 
 
 
 
 

This description is taken from the Brochure “Mich Roads in 
Japan 2002” , which is edited with the cooperation of the Road 
Bureau, Ministry of Land, Infrastructure and Transport. 
 



PRINCIPAL BRIDGE INSPECTION REPORT 
 
LRP name: 24a. 
Zone: Dhaka;   Circle: Dhaka;  Division: Munshigonj. 
 
Road No.: N-1 
Road Name: Dhaka-Comilla-Chittagong Technaf Road Road 
 
1. Summary 

1.1 The principal bridge inspection of this Meghna Bridge was carried out by SARM 
– DUL Consortium on the 13th Sept. 2004. 

1.2 This was constructed in 1989. 
1.3 The structure is in fair condition but some repair works are needed. 

 
2. General Information 

2.1 The bridge is located at chainage 24.393 Km of Dhaka-Comilla-Chittagong, Road 
(N-1). This is a 900m.long P.C. I girder and P.C. Box girder bridge (Progressive 
Cantilever) having 13 spans. Length of individual spans are 24.25m, 24.25m, 
48.3m., 9 spans @  87m. each and 1 8.2m. The width and carriage way of the 
bridge is respectively 9.2m. and 7.2m. 

 
3. Results of inspection 

3.1 Foundation  
The foundations are supported on RCC caissons and piles. Piled foundation of 
abutments are buried and therefore could not be visually inspected. A visual 
inspection conducted at the foot of the abutments revealed no cracks. RCC 
caissons that are used as foundation under the piers are also buried that’s why it 
was not possible to assess their condition. However, there is no sign of movement 
of piers. 

  
3.2 Abutment 

Both abutments are RCC, solid type and condition is good. 
 
3.3 Pier 

Piers are R.C.C solid type. They are in fair condition but pier no. 8 and 9 shows 
concrete spalling. 

 
3.4 Wing Walls 

All the wing walls are of R.CC which are fixed with abutments and have no weep 
holes. They are in good condition. 
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3.5 Bearings 
2 span where girders are P.C. simply supported I section have neoprene bearings. 
Other progressive cantilever 11 spans have no bearings. 
 

3.6 P.C. I Girder, P.C Box Girder 
2 span out of 13 have 5 no. P.C. girder at each span and the other 11 span have 
P.C. box girder. Condition of these girders are good. There is no sign of crack or  
excessive deflection in these girders. 
 

3.7 Railing 
Railing type is of R.C.C post & steel rail. 
The overall condition of the railing is fair, though minor damage is observed. It 
has 0.80m. wide foot path at both sides. 

 
3.8 Deck Slab 

The condition of RCC deck slab is in quite good condition. But minor quantity of 
concrete spalling has been observed. 

 
3.9 Wearing Course 

The wearing course is of bitumen type, it needs repair work. 
 
3.10 Expansion Joint 

Expansion joints are partially damaged. 4 number of expansion joints need 
replacement and another 2 number need repair. 

 
3.11 Approach Protection and Drainage 

Abutment approach protection and drainage is in good condition though minor 
damage is observed. The bridge has drainage facility.   

 
3.12 Navigability 

It is navigable during all season. Most of the river traffics are big boats including 
country boat, engine boat, small ships etc. Their height are mostly 10m. 

 
3.13 Recommendation 

The condition of the bridge is good. 
But: 
8sqm over 8 & 9 no. pier  need repair for concrete spalling 
12m length of railing at left side need repair 
2sqm deck need repir, 12sqm approach road at side of the bridge need repair 
2sqm slope protection need repair, 8sqm side walk at right side need repair 
6m. expansion joint, 2m. railing need repair and 4 m. railing need 
replacement. 
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Top View of Bridge 

 
 
 
 
 

 
Side View of Bridge 
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Approach Road Bridge 

 
 
 
 

 
Another Top View of the Bridge 
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APPENDIX 13. 

TERMS OF REFERENCE FOR EXTERNAL 

MONITORING AGENCY 
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DHAKA-CHITTAGONG NATIONAL HIGHWAY NO.1 BRIDGE CONSTRUCTION AND 

REHABILITATION PR OJECT 

Terms of Reference for External Monitoring Agency (EMA) 
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