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Since this information can be estimated from the coordination of digital base map. The
development is also given to the estimation processes of shielding adjustments from barriers
in order to increase the analysis efficiency, especially in the case of block barriers with
abnormal shape and angle. This is done by projecting the largest angle of barrier into the
right angle perpendicular to the roadway centerline. The noise path difference being used in
the calculation of shielding adjustment is then estimated along this perpendicular line. Figure
3 shows the calculation procedures under the FHWA model.

Step 1 : Divide Road Line into Section

Step 2 : Calculate Reference Energy Mean
Emission Level for each Vehicle Types

A

Step 3 : Calculate Traffic Flow Adjustment
for each Vehicle Types

A

Step 4 : Calculate Distance Adjustment

Step 5 : Calculate Finite Roadway Adjustment

Is it Hard Site
or Barrier?

Calculate for Hard Site

I

Calculate for Soft Site

l

Step 6 : Calculate Shielding Adjustment
for each Vehicle Types

Step 7 : Sum. L, a for each Vehicle Types

A

Step 8 : Sum. L, for All Vehicle Types

Yes

Any More
Section?

Step 9 : Combine L, for All Sections of Road

Figure 3. Calculation Procedures of FHWA Model in GIS Platform
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The calculation procedures for the analysis of traffic noise level by using CORTN model is
shown in Figure 8.

The validation of traffic noise from GIS application of CORTN model is then checked against
the spread sheet calculation using Microsoft Excel. These results are showns in Table 4.

The validation results of CORTN model are based on the following conditions: A two-lane
roadway with the lane width of 3.5 meters and traffic operating speed of 90 km/hr. Given
traffic flow of 500 veh/hr, percentage of heavy vehicle is 12%, the perpendicular distance
between source line and observer is 40 meters. The barrier is 3 meters high and distance from
edge of nearside carriageway is 5 meters.

Table 4. Validate Results of Traffic Noise (dBA) between GIS system and Spread Sheet
Calculation of CORTN model

Condition Microsoft Excel GIS system % Error
No barrier 70.29 70.22 -0.09
Infinite Barrier 59.08 59.01 -0.07
Finite Barrier (75 m) 63.92 63.87 -0.08
Units: dBA

5. DISPLAY OF ANALYSIS RESULTS

Traffic noise levels from the analysis results of FHWA and CORTN models can be displayed
by this system in two formats. First, in the form of digital noise level at the single or set of
points of analysis, and second, in the contour lines format in the interested area.

For the digital noise levels, the display shows analysis results of traffic noise levels in digital
numbers of dBA on the specific location of analysis of the digital base map. This can be done
in a singular point display of traffic noise on certain point of interest or in the form of uniform
grid points of traffic noise overlays on the specified study area. Figure 9 shows traffic noise
levels in the uniform grid points on the base map.

In the display of the contour lines format, the noise contour pattern is applied onto the digital
base map based on the values of traffic noise levels from the uniform grid points, as given in
the previous case. This contour application utilizes the Spatial Analysis extension of
ArcView software [ESRI, 1996]. The analysis of contour lines are done by interpolation
method. The contour lines in this system can be displayed in the different spacing of noise

" levels i.e. 1 dBA, 2 dBA, 5 dBA etc. Furthermore, the grayscale shades and colors can also
be applied onto this contour in order to enhance the different traffic noise levels in the
display, so that the impact of traffic noises in study area can easily be seen and investigated.
Figure 10 and Figure 11 shows the traffic noise levels in noise contour lines and shaded
contour lines under FHWA and CORTN models respectively. In the analysis of line and
block barriers along the side of highway, the graphic display of traffic noise contour can also
be presented as in Figure 12 and Figure 13 for FHWA and CORTN models respectively.
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Figure 8. Calculation Procedures of CORTN Model in GIS Platform
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Figure 11. CORTN’s Traffic Noise Level in Noise Contour Lines and Shaded Contour Lines
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Figure 13. CORTN’s Traffic Noise Contour line Around Different Types of Barrier

6. CONCLUSION

From this study of the development of the geographical information system (GIS) for analysis
and simulation of highway traffic noise, the results show that the GIS system developed by
this study can be applied effectively to analyze traffic noise levels generated by uninterrupted
or free flow traffic conditions based on the two popular traffic noise models: US’s FHWA,
and UK’s CORTN. The application of menus and dialog boxes enables this system to easily
receive the input data for the required analysis parameters. The development of linkages and
attributes allows for more efficiency in the analytical part of the system that requires effective
links between data and the digital base map on different layers of the GIS platform. The
display section of this system can provide graphic displays in the format of digital numbers at
any particular location point, or groups of numbers on the grid points overlay on the base
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map. This traffic noise result can also be displayed in the form of an overlay of noise contour
lines on the digital base map with different shades of colors or grayscale for different levels of
noise contours. The validation tests of traffic noise estimated by this GIS system also show
the accurate results with errors less than 0.15%. The developed technique in this study allows
the impact of traffic noise from highways to be visible and easy to understand and investigate.
Finally, this system enables the different mitigation measures for highway traffic noise
controls to be tested for the efficiency of each measure with more accuracy, shorter spent
time, and total cost saving.
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