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Appendix D Median Barriers 

D.1 Introduction 

Based upon the extensive FHWA TNM modeling experience of team members and the review of data 

obtained from our literature search, a number of candidate modeling techniques for median barriers were 

previously identified and presented in the Interim Technical Report.  

Typical issues encountered in FHWA TNM modeling of roadway sections which contain median barriers 

include: 

 FHWA TNM Version 2.5 has a component that addresses single reflections; however, this 

component is “turned off” and not available for use. 

 The parallel barrier subroutine within the FHWA TNM is not intended for use in lower-

height barriers such as median barriers. 

 It is envisioned that the FHWA TNM Version 3.0 will eventually be capable of modeling 

single reflections; however, this version is not yet available for use and its limitations and 

graphic functionality are still being evaluated.  Therefore, evaluations using FHWA TNM 

Version 3.0 were not conducted.  

It is generally recognized by noise practitioners that median barriers can have an effect on the noise level 

at a particular receptor.  Also recognized by some practitioners is the fact that the effect of a median 

barrier on noise levels at adjacent receptors is related to a variety of factors, including: 

 Horizontal and vertical relationship of the median barrier to adjacent lanes 

 Elevation of adjacent receptors with respect to roadways and the median barrier 

 Distances between the roadways and median barrier and adjacent receptors 

 Height and shape of the median barrier 

It is also obvious that other factors such as ground type, topography, noise barriers, etc. affect noise 

levels.  However, for purposes of testing and evaluating the influences of median barriers in this task, the 

team focused on the four bulleted items listed above.  For that reason, traffic and noise measurement data 

associated with locations with relatively non-complex topography and features were selected for testing 

and evaluation.  While various ground types exist for the selected sites, no attempts were made as part of 

this task to address any variability factors associated with ground types in terms of developing best 

modeling practices for median barriers.  In addition, the team focused on collecting measurement data 

from sites located level with the highway, elevated with respect to the highway, and lower than the 

elevation of the highway.  

The techniques associated with FHWA TNM Version 2.5 were evaluated and tested using measurement 

data from the five selected projects described in paragraph D.2 of this report.  Suggested best modeling 

practices related to modeling median barriers were developed based upon this evaluation and testing. 

D.2 Measurement Locations Evaluated 

By far, the highest quality of measurement and validation data exists in recent studies conducted by the 

Volpe Center.  From this data, the following three Volpe measurement locations containing median 

barriers were evaluated: 
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 Volpe Site 3C – This measurement location in Arizona was part of Volpe’s Arizona Quiet 

Pavement Program evaluation project.  The location is relatively flat and the eight lane divided 

highway (four lanes in each direction plus a ramp lane in one direction) is relatively level.  The 

median barrier is in the center of a 32 foot wide paved median.  The edge of shoulder was 

modeled by Volpe as a terrain line.  In 2008, three sets of measurements were taken at two 

distances – 50 feet and 141 feet from the center of the near lane.  The microphone heights at each 

distance were five feet above the roadway elevation.  Lane by lane traffic data was recorded.  The 

median barrier was included in the FHWA TNM validation run as a three foot high barrier.

 
Source: J. Rochat, U.S. DOT Volpe Center Acoustics Facility 

Figure 1  Volpe Site 3C in Arizona 

 
Source: J. Rochat, U.S. DOT Volpe Center Acoustics Facility 

Figure 2  Volpe Site 3C in Arizona 

 Volpe Site 18PA – In 2001, measurements were taken at this location adjacent to the 

Pennsylvania Turnpike west of Carlisle, Pennsylvania for use by Volpe in its FHWA TNM 

Validation Project.  The topography is relatively flat and the four lane divided highway (two lanes 

in each direction) is relatively level.  The median barrier is in the center of a 10 foot wide paved 

median.  The paved shoulders and paved median were modeled by Volpe as ten foot wide 

roadways with no traffic.  A reference microphone was located at 50 feet from the center of the 

near roadway at 5 feet above the ground.  Additional measurements were taken at 5 feet and 15 

feet above the ground at distances of 200, 500, and 1000 feet from the center of the near lane.  

The median barrier was not modeled by Volpe, with the assumption that the sound from the 

opposite side of the highway that would have been blocked by the median barrier replaces the 

sound that would have been reflected from the measurement side of the highway (assumed by 

Volpe to be a good approximation).

 
Source: J. Rochat, U.S. DOT Volpe Center Acoustics Facility 

Figure 3  Volpe Site 18PA in Pennsylvania 

 
Source: J. Rochat, U.S. DOT Volpe Center Acoustics Facility 

Figure 4  Volpe Site 18PA traffic recording 
location 
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 Volpe Site 22PA – Measurements were taken at this location  adjacent to PA Route 581 in Camp 

Hill, Pennsylvania as part of Volpe’s FHWA TNM Validation Project.  In this area, an earth berm 

extends along a length of the highway.  It then ends, and an unprotected (no berm) length of 

highway exists.  In 2001, noise measurements were taken on the top of the berm and at two other 

setback locations behind the berm.  For the unprotected section, three measurements were taken 

at distances equal to those in the berm section.  With the exception of the berm, the topography 

for both areas is relatively level.  The four lane divided highway (two lanes in each direction) is 

also relatively level.  The 3.5 foot high median barrier takes up the majority of the narrow paved 

median.  The median barrier was not modeled by Volpe, with the assumption that the sound from 

the opposite side of the highway that would have been blocked by the median barrier replaces the 

sound that would have been reflected from the measurement side of the highway (assumed by 

Volpe to be a good approximation).

 
Source: J. Rochat, U.S. DOT Volpe Center Acoustics Facility 

Figure 5  Volpe Site 22PA in Pennsylvania 

 
Source: Environmental Acoustics 

Figure 6  Volpe Site 22PA Measurements on 
berm 

 
Source: J. Rochat, U.S. DOT Volpe Center Acoustics Facility 

Figure 7  Volpe Site 22PA Measurements 
at non-berm (unprotected) site 

In addition to the evaluation and testing of the high quality noise measurement and traffic data available 

from the above discussed Volpe studies, the team evaluated and tested each modeling technique identified 

in paragraph D.3 using several measurement data sets from the following two projects: 

 Pennsylvania Turnpike Noise Analysis Project, Butler, PA – In the early to mid-2000s, 

Environmental Acoustics (EA) conducted a variety of noise measurements for a section of the 

Pennsylvania Turnpike in Butler, PA as part of its noise evaluation for the Turnpike’s proposed 

Warrendale Mainline Toll Plaza project.  An existing public park exists within the project area 
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immediately adjacent to the Turnpike.  The majority of the park is at approximately fifteen to 

twenty feet lower than the Turnpike.  For this park area, EA developed a grid-based methodology 

for analyzing equivalent residential units.  During the time of the noise measurements, a median 

barrier existed in the area and the volume of heavy trucks using this section of the Turnpike was 

significant.

 
Source: Environmental Acoustics 

Figure 8  EA Site PA Turnpike, Butler 

 

 
Source: Environmental Acoustics 

Figure 9  Park area on right at Butler site 

 Ohio DOT Interstate 71 (I-71) Noise Analysis, Columbus, OH - In 2006, EA conducted extensive 

noise measurements for a six-lane (three lanes in each direction) section of I-71 in Columbus, 

Ohio as part of its noise evaluation for a proposed ODOT reconstruction project.  During the 

model validation process, EA evaluated various measurement locations where specific attention 

was directed towards consideration of the effects of median barriers.  Locations existed where 

receptors were located at, above, and below the I-71 roadway elevations. 

 
Source: Environmental Acoustics 

Figure 10  EA site at I-71 in Columbus 

 
Source: Environmental Acoustics 

Figure 11  I-71 measurements below highway 

D.3 Modeling Techniques Evaluated 

Based on review of data collected by the team and input from team members and other noise specialists 

contacted, modeling techniques were identified by the team for evaluation and testing.  For evaluation of 

each one of these candidate modeling techniques, the team utilized the measurement and traffic 

information from the projects described in paragraph D.2.  This process resulted in the development of 

methodologies to adjust the basic FHWA TNM output data to appropriately incorporate the effects of 

median barriers.  
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Receptors located at various distances from the highway were evaluated using each of the techniques 

discussed above.  In its evaluation of each of these modeling techniques, the team utilized the 

measurement and traffic information associated with 49 individual measurements taken at distances 

ranging from 46 feet to 1,000 feet from the center of the near traffic lane.  Measurements were taken at 

points where the topography at the measurement site ranged from below the elevation of the highway to 

near level with the highway to above the highway. The distribution of measurement locations (distances 

and heights) related to the highway is shown in Table 1.  

Table 1  (Part 1) Measurement locations evaluated  
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Table 1  (Part 2) Measurement locations evaluated 

 

Table 1  (Part 3) Measurement locations evaluated 

 

Regarding the comparison of measurement location terrain elevations to roadway elevations shown in 

Table 1, the following relationships associated with the 49 measurements exist: 

 The terrain at the measurement location was below the roadway elevation at 10 measurement 

locations, two of which had measurements taken at two heights.  Multiple measurements were 

taken at 8 of these “below-grade” measurement locations. 
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 The terrain at the measurement location was approximately level with the roadway (0 feet to 5 

feet above roadway) at 9 measurement locations, three of which had measurements taken at two 

heights.  Multiple measurements were taken at 7 of these measurement locations. 

 The terrain at the measurement location was greater than or equal to 5 feet above the highway 

elevation at 7 measurement locations, two of which had measurements taken at two heights.  

Multiple measurements were taken at 5 of these measurement sites. 

Two general types of concrete median barriers exist –lower height Jersey barriers (approximately 2.5 to 

3.0 feet in height) and higher glare screen type median barriers (approximately 4.0 to 4.5 feet in height). 

While the shape of median barriers varies, most barriers have at least a portion of their reflected surfaces 

tilted, with many having a slope of approximately ten degrees on a portion of their reflected surfaces. 

While the FHWA TNM Version 2.5 does not have the ability to model low-height reflective surfaces or 

their shapes, the team did evaluate the relative effects of median barriers using FHWA TNM and varying 

median barrier heights from 2.5 to 4.5 feet for each of the five projects identified in paragraph 6.2.  The 

results of this evaluation are summarized in Table 2 and indicate that the range of noise levels associated 

with the various height barriers is relatively insignificant.
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Table 2  Relative effects of median barrier heights 

2.5 3 3.5 4 4.5
Range of 

Values

50 5.0 78.9 78.8 78.8 78.7 78.7 0.2

141 5.0 73.6 73.6 73.5 73.5 73.4 0.2

50 4.2 75.7 75.7 75.6 75.6 75.6 0.1

-4.6 64.4 64.4 64.4 64.4 64.4 0.0

5.4 68.3 68.2 68.2 68.1 68.1 0.2

-7.1 57.7 57.7 57.7 57.7 57.7 0.0

2.9 61.4 61.4 61.3 61.3 61.3 0.1

-11.3 50.2 50.2 50.2 50.2 50.2 0.0

-1.3 54.5 54.5 54.4 54.4 54.4 0.1

50 4.2 76.3 76.2 76.2 76.1 76.1 0.2

-4.6 65.5 65.5 65.5 65.5 65.4 0.1

5.4 69 68.9 68.8 68.8 68.8 0.2

-7.1 58.8 58.8 58.8 58.8 58.8 0.0

2.9 62.3 62.3 62.3 62.3 62.2 0.1

-11.3 51.3 51.3 51.3 51.3 51.3 0.0

-1.3 55.6 55.6 55.6 55.6 55.5 0.1

8.7 74.8 74.7 74.7 74.6 74.6 0.2

21.2 76.3 76.2 76.1 76.1 76.1 0.2

8.7 70.3 70.2 70.2 70.1 70.1 0.2

18.7 73.1 72.6 72.5 72.4 72.4 0.7

7.7 67.5 67.5 67.5 67.4 67.4 0.1

17.7 70.2 70.0 69.9 69.9 69.9 0.3

74 -14.0 67.0 67.0 67.0 67.0 67.0 0.0

122 -17.0 66.0 66.0 66.0 66.0 66.0 0.0

171 -17.0 64.9 64.9 64.9 64.9 64.8 0.1

175 -18.0 64.4 64.5 64.5 64.5 64.5 -0.1

220 -19.0 63.6 63.6 63.6 63.5 63.5 0.1

270 -19.0 62.4 62.4 62.4 62.4 62.3 0.1

321 -19.0 61.2 61.2 61.2 61.2 61.2 0.0

522 -19.0 58.0 58.0 58.0 58.0 58.0 0.0

85 6.0 77.0 76.9 76.9 76.9 76.8 0.2

419 6.0 60.4 60.3 60.3 60.3 60.3 0.1

80 -3.0 74.6 74.6 74.6 74.5 74.4 0.2

200 0.0 72.0 72.0 72.0 72.0 71.9 0.1

135 25.0 75.0 74.7 74.7 74.6 74.5 0.5

220 28.0 69.2 69.0 68.9 68.7 68.6 0.6

FHWA TNM Leq(h) Noise Levels in dB(A) with Median Barriers but Ignoring 

Reflections 

Project Barrier Height Values Hatched

Median Barrier Height (feet)

EAI Sites ODOT I-71 - 

Columbus, OH 

(Receptors level with 

roadway) 

EAI Sites ODOT I-71 - 

Columbus, OH 

(Receptors below 

roadway) 

Height of 

Receptor 

Above 

Elevation of 

Roadway 

(feet) 

Volpe Site 3C - Arizona

Location

Analysis 

Point 

Distance 

from Center 

of Near Lane 

(feet)

EAI Sites ODOT I-71 - 

Columbus, OH 

(Receptors above 

roadway) 

96

146

EAI Site - Butler, 

Pennsylvania (Depressed 

Park Site)

500

1000

Volpe Site 22PA - Camp 

Hill, Pennsylvania (non-

berm location adjacent to 

berm section)

46

Volpe Site 18PA - 

Carlisle, Pennsylvania

200

500

1000

200
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For each modeling technique described below, median barriers were assumed to be the same height as 

existed at the time of the measurements for each respective project.  Vertical median barrier faces that are 

100 percent reflective were assumed.  In addition, each roadway lane was input as a separate roadway 

within the FHWA TNM, with its own geometry, traffic volumes, and speeds.  

D.3.1 Image roadway technique approximation using “seen” travel lanes 

This technique developed an image roadway to represent the noise reflected off of the median barrier 

from the near travel lanes.  This roadway was “constructed” in a FHWA TNM run by “flipping” the 

eastbound (EB) travel lanes (shown in Figure 12) to the far side of the median barrier, as shown in Figure 

13.  Where different traffic volumes are assigned to each travel lane in the base FHWA TNM run (such as 

in the Volpe projects), these travel lane volumes were also flipped to place them at similar distances from 

the median barrier.  When calculating the reflected noise values using this technique, only the image 

roadways (EB flipped travel lanes) were modeled and only the EB vehicles that were “seen” by a 

particular receptor were modeled in their “flipped” position.  To provide an approximation of which 

vehicles can be “seen”, a line was drawn from the receptor to the top of the median barrier.  Any vehicle 

sources falling on or below this line were assumed to be “seen” by the receptor, unless the line-of-sight 

was blocked by some ground or roadway feature.  The team also looked at skew sections representing 

flanking noise in the identification of “seen” traffic sources.  For the example used, this sight line is 

shown in Figure 12, with the “seen” sources indicated by solid circles in Figure 13. 

In modeling the “flipped” roadway, the default ground type within the FHWA TNM run was the same as 

that of the base FHWA TNM run and all other topographic features (ground zones, terrain lines, etc.) 

were the same as in the base FHWA TNM run.  The areas occupied by the roadway median and the EB 

roadways and shoulders were input as ground zones having their respective surface properties.  Noise 

levels generated by this “reflected noise” run were calculated at the actual receiver locations.  Any 

adjustments determined to be appropriate based on this “reflected noise” run were applied to values 

generated by the base FHWA TNM run which was modeled with the median barrier input as a barrier.  

Because of the many ray paths and multiple reflections that actually occur between the various sources, 

the median barrier, and the roadway surfaces, the team recognizes that this technique is, at best, an 

approximation of the reflected noise.  However, the use of a more complex ray-tracing technique is 

beyond the scope of this project.  

 
Figure 12  Skew Section of base FHWA TNM run 
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Figure 13  Skew Section of reflected (flipped) FHWA TNM run 

An alternative approach explored by the team was to model the EB lanes and shoulder areas but to delete 

all traffic from the EB lanes.  In modeling flipped roadways, the team compared reflected noise levels 

generated by the following two approaches for several of the projects described in paragraph D.2: 

 Modeling flipped roadways and using ground zones to represent the intervening ground occupied 

by deleted near roadway lanes. 

 Modeling flipped roadways and retaining the pavement surface geometry of the near roadway 

lanes, but deleting traffic from these near roadway lanes. 

Table 3  (Part 1) Comparison of alternative approaches for modeling reflected noise from “flipped” roadways 

 

 

 

18PA Carlisle 50 0 -0.8 5 4.2 4.2 76.5 75.7 72.3 77.3 75.7 71.8 77.2 -0.8 -0.7

18PA Carlisle 0 -9.6 5 -4.6 -4.6 63.9 64.4 62.1 66.4 64.4 63.2 66.9 -2.5 -3.0

18PA Carlisle 0 -9.6 15 5.4 5.4 67.8 68.2 66.2 70.3 68.2 65.3 70.0 -2.5 -2.2

18PA Carlisle 0 -12.1 5 -7.1 -7.1 56.2 57.7 56 59.9 57.7 57.2 60.5 -3.7 -4.3

18PA Carlisle 0 -12.1 15 2.9 2.9 61.5 61.4 59.6 63.6 61.4 59.5 63.6 -2.1 -2.1

18PA Carlisle 0 -16.3 5 -11.3 -11.3 52.0 50.2 48.7 52.5 50.2 49.4 52.8 -0.5 -0.8

18PA Carlisle 0 -16.3 15 -1.3 -1.3 55.3 54.5 53.3 57.0 54.5 53.6 57.1 -1.7 -1.8

63.9 64.0 -2.0 -2.1

Elevation 

of Ground 

at 

Receptor

Location
Measurement 

Time Period

Project and 

Point I.D.

Analysis 

Point 
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from 
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of Near 
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Elevation 

of 
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Measured Minus Modeled 

Leq(h) in dB(A)

Image Roadway Technique 

Approximation Using Roadway 

Pavement Instead of Ground Zone

Conservative Image Roadway Technique 

Approximation Using Ground Zones

Image 

Roadway 

Technique 

Approximati

on Based on 

All 

Roadways in 

Flipped 

TNM Run 

with 

Pavement 

Technique

Conservative 

Image 

Roadway 

Technique 

Approximati

on based on 

All 

Roadways in 

Flipped 

TNM Run 

with Ground 

Zone 

Technique

Total

Height of 

Receptor 

Above 

Ground at 

Base of 

Receptor 

Elevation 

of Receptor

Height of 

Receptor 

Above 

Elevation 

of 

Roadway 

Measured 

Leq in 

dB(A)

Modeled Leq(h) in dB(A)

Contribution 

from Base 

TNM Run 

with Median 

Barrier

Contribution 

from All 

Roadways in 

Flipped 

TNM Run 

Total

Contribution 

from Base 

TNM Run 

with Median 

Barrier

Contribution 

from All 

Roadways in 

Flipped 

TNM Run 

Volpe Site 

18PA - 

Carlisle, 

Pennsylvania

11:50-11:55

200

500

1000

AVERAGE VALUES >>>
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Table 3 (Part 2)  Comparison of alternative approaches for modeling reflected noise from “flipped” 

roadways 

 

The table values indicate that the “ground zone” approach results in slightly higher values for the 

reflected noise component than does the “pavement” approach.  However, when the reflected component 

is added to the direct noise component (FHWA TNM modeled noise levels from all lanes with a median 

barrier in place), the difference in total noise levels ranged from 0.1 to 0.4 dB, which is relatively 

insignificant.  The team chose to utilize the slightly more conservative “ground zone” approach in its 

estimations of reflected noise component values. 

D.3.2 Image roadway technique approximation using all travel lanes  

A more conservative approach evaluated by the team was to model all “flipped” roadway sources as being 

reflected by the median barrier.  This typically resulted in higher reflected noise levels than generated by 

the “seen” vehicle source technique described in paragraph D.3.1. 

D.3.3 Ignoring median barrier 

This technique simply ignored the presence of any median barrier in the base FHWA TNM run and did 

not assume any noise reflections. 

D.3.4 Ignoring median barrier reflections 

This technique included the barrier in the base FHWA TNM run, but made no adjustments to account for 

reflections off of the barrier. 

D.4 Determination of Best Modeling Practices 

The team recognizes that any one of its best modeling practices may not be appropriate for all modeling 

scenarios.  For example, one practice may be appropriate for elevated receptors, but not for receptors 
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located lower than the roadway.  One practice may work for nearby receptors, but not for more distant 

receptors.  To the extent possible, limitations of each technique have been identified by the team based on 

trends that became apparent during the comparison of the various techniques for modeling reflected noise. 

Table 4 contains the results of the evaluation process. 

The first seven columns in Table 4 identify the project and its associated measurement locations.  

Included is information related to the measurement locations spacial relationship (distance and elevation) 

to the adjacent highway.  The eighth column contains the Leq noise level measured at each designated 

measurement location.  The following eight columns provide FHWA TNM noise levels modeled using 

each of the techniques identified in paragraphs D.3.1 through D.3.4.  For the two image roadway 

techniques evaluated, the contribution from the base FHWA TNM computer run (all roadways modeled 

with median barrier present) is added to the reflected noise component generated by either the “seen 

roadways” or “all roadways” modeling technique to create the total noise level for the respective 

technique.  The following two columns include modeled noise levels for the “ignoring median barrier” 

technique (no barrier FHWA TNM run) and the “ignore barrier reflections” techniques, respectively.  The 

last four columns include the “measured minus modeled” noise levels to indicate how each technique 

compares with measured levels.  These columns use colors to differentiate the ranges of measured minus 

modeled values, and hatching is used to identify the best-performing technique. 

Upon review of the trends that appear at the analyzed locations, the values within Table 4 were grouped 

into categories. The headers of each category contain the distance and height ranges and some generalized 

suggestions related to the appropriate technique for each category.  

Table 4 (Part 1)  Results of evaluation process 
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Table 4 (Part 2)  Results of evaluation process 
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Table 4 (Part 3)  Results of evaluation process 

 

Additional notes regarding the data in Table 4: 

 While in many cases there are insignificant differences between certain techniques, the data in the 

last four columns did provide insight into the trends that help establish the listed suggestions 

related to an appropriate analysis technique. 

 Certain values highlighted in blue (a range of greater than 3 dB difference between measured and 

modeled noise levels) are due to project-related specifics.  For example, location AXQP 3C 

contains a rubberized concrete quiet pavement.  While an effort was made to account for this by 

substituting open grated asphalt concrete (OGAC) pavement for average pavement in the FHWA 

TNM modeling for this project, the Volpe Center indicated that the AXQP 3C location’s 

pavement is substantially quieter than the OGAC pavement. 

ODOT M6-4 85 6 76.7 76.9 71.7 78.0 76.9 73.6 78.6 77.5 76.9 -1.3 -1.9 -0.8 -0.2

ODOT M11-

9  
419 6 62.0 60.3 60.8 63.6 60.3 61.9 64.2 61.7 60.3 -1.6 -2.2 0.3 1.7

22PA Open 146 7.7 68.3 67.5 63.8 69.0 67.5 66.5 70.0 68.3 67.5 -0.7 -1.7 0.0 0.8

22PA Open 146 7.7 69.7 69.5 63.8 70.5 69.5 69.5 72.5 70.2 69.5 -0.8 -2.8 -0.5 0.2

22PA Open 46 8.7 78.1 74.7 68.7 75.7 74.7 71.1 76.3 75.4 74.7 2.4 1.8 2.7 3.4

22PA Open 46 8.7 79.6 76.6 68.7 77.3 76.6 74.0 78.5 77.2 76.6 2.3 1.1 2.4 3.0

22PA Open 96 8.7 71.4 70.2 65.8 71.5 70.2 68.3 72.4 70.8 70.2 -0.1 -1.0 0.6 1.2

22PA Open 96 8.7 73.0 72.4 65.8 73.3 72.4 71.3 74.9 72.9 72.4 -0.3 -1.9 0.1 0.6

22PA Berm 

50 (on top of 
96 11.9 63.5 62.4 55.9 63.3 62.4 59.4 64.2 62.8 62.4 0.2 -0.7 0.7 1.1

22PA Berm 

50 (on top of 
96 11.9 65.5 64.6 55.9 65.1 64.6 62.9 66.8 64.9 64.6 0.4 -1.3 0.6 0.9

22PA Open 146 17.7 73.1 69.9 65.1 71.1 69.9 67.5 71.9 70.9 69.9 2.0 1.2 2.2 3.2

22PA Open 146 17.7 74.7 71.9 65.1 72.7 71.9 70.3 74.2 72.6 71.9 2.0 0.5 2.1 2.8

22PA Open 96 18.7 76.3 72.5 67.5 73.7 72.5 70.0 74.4 73.7 72.5 2.6 1.9 2.6 3.8

22PA Open 96 18.7 77.9 74.4 67.5 75.2 74.4 72.6 76.6 75.3 74.4 2.7 1.3 2.6 3.5

22PA Open 46 21.2 79.4 76.1 70.0 77.1 76.1 72.7 77.7 76.7 76.1 2.3 1.7 2.7 3.3

22PA Open 46 21.2 81.2 77.7 70.0 78.4 77.7 75.5 79.7 78.2 77.7 2.8 1.5 3.0 3.5

ODOT M7-1 135 25 73.7 74.6 69.8 75.8 74.6 71.5 76.3 75.1 74.6 -2.1 -2.6 -1.4 -0.9

ODOT M8-1 220 28 66.2 68.7 69.5 72.1 68.7 70.3 72.6 69.5 68.7 -5.9 -6.4 -3.3 -2.5

1 to 2 dB

2 to 3 dB

Greater than 3 dB

Receptors 6 feet or more above highway and up to 500 feet  from highway (Model median barrier and account for reflections) 

Within 1 dB

Ignoring 

Median 

Barrier

Ignoring 

Median 

Barrier 

Reflections 

(Same as 

Base Run in 

Image 

Technique)

Contribution 

from Base TNM 

Run with Median 

Barrier

Contribution 

from "Seen" 

Roadways in 

Flipped TNM 

Run 

Total

Contribution 

from Base 

TNM Run with 

Median Barrier

Contribution 

from All 

Roadways in 

Flipped TNM 

Run 

Total

Height of 

Receptor 

Above 

Elevation 

of 

Roadway 

Measured 

Leq in 

dB(A)

Modeled Leq(h) in dB(A) Measured Minus Modeled Leq(h) in dB(A)

Image Roadway Technique Approximation
Conservative Image Roadway 

Technique Approximation

Ignoring 

Median 

Barrier

Ignoring 

Median Barrier 

Reflections 

(Same as Base 

Run in Image 

Technique)

Image Roadway 

Technique 

Approximation 

Based on "Seen" 

Roadways in 

Flipped TNM Run

Conservative 

Image Roadway 

Technique 

Approximation 

based on All 

Roadways in 

Flipped TNM 

Run

Project and 

Point I.D.

Analysis 

Point 

Distance 

from 

Center of 

Near 

Lane
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 Differences between the “seen” roadways and “all” roadways techniques appear to be related to 

project specifics and cannot be generalized.  The “all” technique is more conservative and is 

much easier to perform. 

Suggestions contained in the category headers in Table 4 are as follow and represent suggested best 

modeling practices for median barriers:  

 For receptors located within 500 feet of the highway (center of nearest travel lane) and located 

below the elevation of the highway, model the median barrier and ignore reflections off of the 

median barrier 

 For receptors located beyond 500 feet of the highway and located below the elevation of the 

highway, model the median barrier and consider reflections off of the median barrier using the 

appropriate reflected barrier technique. 

 For receptors that are located from 50 feet to 500 feet from the highway and are level with or less 

than 6 feet above the highway, model median barrier and ignore reflections. 

 For receptors that are located 6 feet of more above the elevation of the highway and within 500 

feet of the highway, model median barrier and account for reflections. 

The majority of the median barriers evaluated were intentionally located in areas with relatively simple 

terrain containing no intervening noise barriers or berms.  However, the team recognizes that median 

barriers often exist in conjunction with these other features and therefore selected one area to test the 

various modeling techniques against such features.  High quality Volpe measurement and validation data 

was obtained by the team for Volpe Site 22PA.  This location offered the opportunity to test and evaluate 

each of the median barrier analysis techniques at two receptor locations behind an earth berm.  The 

analysis of these sites was based on FHWA TNM runs for the receivers shown in Figures 14 and 15.  

 
Source: Environmental Acoustics 

Figure 14  Volpe Site 22PA Measurements behind berm 
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Figure 15  Volpe Site 22PA FHWA TNM skew section 

The results of the analysis, shown in Table 5, indicate that for this project, it is probably safe to ignore the 

effects of the median barrier.  While this can provide some guidance for similar types of projects, the best 

modeling practice for median barriers located in locations containing noise berms or noise wall should 

consider the specifics of the project area.  

Table 5  Evaluation of locations behind noise berm 

 

D.5 Conclusions 

Suggested best modeling practices were developed for adjusting FHWA TNM predictions to account for 

the effects of noise reflections off of median barriers.  The team recognizes that any one of its suggested 
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best modeling practices may not be appropriate for all modeling scenarios.  However certain trends were 

observed that enabled the development of the generalized suggestions, shown in Table 6, related to 

incorporating the effects of noise reflections off of median barriers.  Such suggestions relate to situations 

where receptors were generally unaffected by intervening objects between the median barrier and the 

receptor, as well as areas where receptors were located behind a noise abatement feature.  Based on the 

team’s evaluation and testing, it is suggested that median barriers be modeled in all cases, even if the 

effects are slight.  An exception to this suggestion could occur where receptors are located behind noise 

abatement features. 

Table 6  Suggested best modeling practices for median barriers 
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