
4.0 SAMPLE PROBLEMS 
 
 
This section contains examples intended to highlight the most important capabilities of 
STAMINA 2.0 and OPTIMA.  The user is encouraged to utilize the examples for understanding 
and practice. 
 
The problems have input and output formats compatible with the May 1982 version only.  The 
user is cautioned that these formats (especially alpha and shielding) are not applicable to the 
March 1983 version.
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4.1 STAMINA 2.0 EXAMPLE PROBLEMS 
 

The following sample problems are meant to illustrate the use of the STAMINA 2.0 
program.  Each section contains a discussion of the problem and figures showing a site 
sketch, the user input file, and the output file or results.  The first seen problems all relate 
to a straight 4-lane section of urban freeway with unchanging traffic conditions.  A set of 
completed coding forms is shown for the first problem.  The next problem is identical to 
Example Problem 2 on pages 59-68 of Report No. FHWA-RD-78-138, “User’s Manual: 
FHWA Level 2 Highway Traffic Noise Prediction Model, STAMINA 1.0.”.  The last 
problem depicts the user of STAMINA 2.0 to analyze a noise barrier installed on an 
elevated structure.  A completed set of coding forms is shown for this problem. 

 
4.1.1 FREE FIELD 

 
This problem, shown in Figure 21, illustrates the simplest use of STAMINA 2.0, which 
utilizes only roadway receiver, and sound propagation data.  Completed coding forms 
illustrate how to code the information shown in Figure 21.  Input and output files are 
shown in Figures 22 and 23. 

 
4.1.2 DEPRESSED FREEWAY 
 

This problem, shown in Figure 24, illustrates how depressing the freeway affects the 
noise level.  The cut is modeled as a barrier, with the top of the cut being the barrier’s top 
(Note that DELZ = 0 since the cut height is fixed).  The elevation or Z coordinates of the 
roadway segment endpoints are 15 feet below the top or the cut.  Beams (and/or cuts) 
with vegetation provide more attenuation that is shown by STAMINA 2.0.  The user 
might wish to compensate by using shielding factors.  The value would be 3dBA in this 
case.  Input and output files are shown in Figure 25 and 26. 
 

4.1.3 ELEVATED FREEWAY 
 
As shown in Figure 27, the problem illustrates how elevating the freeway affects the 
noise level.  As with a cut, the fill is modeled as a barrier with its top edge at the top of 
the fill (DELZ = 0 and P = 0 since the fill height is fixed).  Andy excess attenuation due 
to the ground effects of a soft site is lost as the roadway is elevated; thus, no shielding 
factors are applied in fill situations.  Input and output files are shown in Figures 28 and 
29.
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4.1.4 Grade adjustment 
 

Figure 30 shows the freeway with a 7% grade.  To account for increased noise from 
heavy trucks on grades, the user must treat each flow direction must be a separately – that 
is, each flow direction must be applied only to upgrade segments, and is applied by 
coding the integer 1 after the z coordinate of the first and last endpoints defining the 
segment.  Downgrade segments have no grade correction applied and are coded with 0 
after all endpoints.  Input and output files are shown in Figure 31 and 32. 
 

4.1.5 EXTRA VEHICLE TYPE 
 

The problem shown in Figure 33 illustrates how extra vehicle types are added to 
STAMINA 2.0.  The number of vehicle types is coded as 4 (cars, medium trucks, heavy 
trucks,  and the extra vehicle type) on the number of vehicle types line.  The extra vehicle 
source height and emission level coefficients, C0, C1, and S0 and the extra vehicle type’s 
description (name) must then be specified.  Traffic data (vehicles per hour and speed) for 
the extra vehicle type are entered immediately after the flow data for cars, medium 
trucks, and heavy trucks.  Input and output files are shown in Figures 34 and 35. 
 

4.1.6 NOISE WALL 
 

As shown in Figure 36, this problem adds a free-standing noise wall into the noise 
analysis.  Endpoint coordinates and corresponding heights and ground elevation are 
entered for all barrier segments.  Note that DELZ, the incremental height change for the 
barrier, and P, the number of barrier changes in each direction (up and down), are 
specified for each barrier, not each barrier segment.  Caution:  Z – (DELZ X P)  z(0), 
STAMINA 2.0 cannot perturb a barrier height below the ground height.  The user is 
encouraged to fully understand these elements before using the program. 
 
After all coordinates have been entered, the barrier type is entered.  Note that 3 dBA 
should be manually added to noise attenuation when working with an earth berm.  This 
feature is not automatically included in STAMINA 2.0.  In special cases, such as shown 
in section 4.1.2, shielding factors may be used to simulate berm attenuation.  Structure 
barriers are discussed in Section 4.1.9.  Input and output files for the sample noise wall 
problem are shown in figures 37 and 38. 
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4.1.7 SHIELDING 
 

This problem shown in Figure 39 illustrates the use of shielding factors to account for 
excess noise attenuation provided by dense vegetation, berms, rows of  buildings, or any 
object which significantly interferes with the noise propagation.  Shielding factors are 
added for any excess attenuation for each roadway – receiver pair.  Input and output files 
are shown in Figures 40 and 41. 
 

4.2 STAMINA 1.0 MANUAL EXAMPLE PROBLEM 2 
 

This problem, shown in Figures 42 and 43, is identical to Example Problem 2 in the 
STAMINA 1.0 user’s manual.  It is included for comparison of the input and output 
formats of STAMINA 1.0 and STAMINA 2.0.  Input and output files are shown in 
Figures 44 and 45.  Note that this problem has English units in and metric units out. 
 

4.3 EXAMPLE PROBLEMS 3 – STRUCTURE – BARRIERS 
 

The following problem shows how STAMINA 2.0 analyzes a noise barrier installed on 
an elevated structure.  The problem has been separated into five cases, each built upon 
the previous one.  This method illustrates the effects of using this STAMINA 2.0 feature. 
 

4.3.1 INDUSTRIAL ROAD ONLY 
 

In this case, the noise level from traffic on a single, two-lane industrial road (Figure 4-6) 
is calculated.  The resulting noise level is 62.1 dBA.  Input and output file are shown in 
Figures 47 and 48. 
 

4.3.2 INDUSTRIAL ROAD AND FREEWAY 
 

In this case, noise from traffic on a four-lane freeway is added (Figure 49).  All roadways 
are on level ground and the receiver is five feet above them.  The resulting noise level is 
71.7 dBA, an increase of  9.5 dBA over the industrial road only case.  Input and output 
file are shown in Figures 50 and 51.
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4.3.3 INDUSTRIAL ROAD AND FREEWAY WITH VIADUCT 
 
In this case, the central portion of the freeway has been elevated on a viaduct (Figure 52).  
Note that the freeway has been divided into six roadways – three in each direction of 
travel – rather than two roadways with three segments each.  This must be done since a 
structure barrier can only be specified to apply to entire roadways, not to separate 
roadways segments.  The resulting noise level for this portion of the problem is 71.5 
dBA.  The difference in noise level between this example and the previous one, is the 
addition of a barrier, simulating the roadway fill.  Input and output files are shown in 
Figures 52 and 54. 
 

4.3.4 INDUSTRIAL ROAD, FREEWAY WITH VIADUCT,  
  AND REFLECTIVE BARRIER 
 

In this case a 12’ high noise barrier constructed at the edge of a ten-feet outside shoulder 
along the eastbound lanes of the freeway is added (Figure 55).  The entire barrier was 
coded as reflective, and the resulting noise level is 61.0 dBA.  The barrier provides a 
noise reduction of approximately 11 dBA.  Input and output files are shown in Figures 56 
and 57. 
 

4.3.5 INDUSTRIAL ROAD, FREEWAY WITH VIADUCT,  
  AND STRUCTURAL BARRIER 
 

This case includes the same 12’ high noise barrier as in the previous section except that 
the position of barrier on the viaduct has been coded with an “S” to denote a structure 
barrier and the roadways affected by the structure barrier have been identified (Figure 
58).  This feature of STAMINA 2.0 allows noise to pas beneath elevated structures.  The 
resulting noise level is 65.0 dBA – an approximate 4 dBA increase over the reflective 
barrier case.  Input and output files are shown in Figures 59 and 60.  A set of completed 
coding forms is included for the structure barrier problem.
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