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14.3 Appendix C: Simulation Input File from 2005 NCSU/NCDOT Data used in 
Simulation Validation 

This appendix contains the input file table used in the validation scenario. 

There are 1047 rows.  The columns are defined as follows: 

 

Column 1: Road Type. 1 = interstate, 2 = primary, 3 = secondary 

Column 2: Sheeting Type.  1 = Type I (Engineering Grade), 3 = Type III (High Intensity) 

Column 3: Main Color. 1= White, 2 = Yellow, 3 = Green, 4 = Red 

Column 4: Secondary Color. 0 = none, 1 = White 

Column 5: Age of Sign in 2005 (in years) 

Column 6: Retroreflectivity (RA) value of sign’s main color in 2005 

Column 7: Retroreflectivity (RA) value of sign’s secondary color in 2005 (if present) 

Column 8: Action Code. 1 = high priority, 2 = medium priority, 3 = low priority 

 

The use of this table is discussed in Section 6.1. 

 

Also included in this appendix is a figure showing a histogram of the sign ages in the sign 

input file. 
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Road Type Sheeting Type Main Color Sec. Color 2005 Age 2005 Main Ra 2005 Sec Ra Action Code 

3  1  1  0  0.30  103.70  0.00  3 
1  1  1  0  0.55  93.29  0.00  3 
3  1  1  0  0.69  86.34  0.00  3 
3  1  1  0  0.70  93.92  0.00  3 
3  1  1  0  0.75  97.38  0.00  3 
3  1  1  0  0.88  81.92  0.00  3 
2  1  1  0  0.96  97.50  0.00  3 
3  1  1  0  1.00  98.43  0.00  3 
3  1  1  0  1.03  109.04  0.00  3 
2  1  1  0  1.05  80.45  0.00  3 
1  1  1  0  1.08  87.06  0.00  3 
3  1  1  0  1.08  100.22  0.00  3 
3  1  1  0  1.13  86.02  0.00  3 
2  1  1  0  1.24  95.64  0.00  3 
3  1  1  0  1.27  87.06  0.00  3 
3  1  1  0  1.34  79.01  0.00  3 
3  1  1  0  1.35  77.11  0.00  3 
3  1  1  0  1.43  104.53  0.00  3 
2  1  1  0  1.45  96.95  0.00  3 
3  1  1  0  1.48  118.56  0.00  3 
3  1  1  0  1.51  100.67  0.00  3 
1  1  1  0  1.56  100.99  0.00  3 
2  1  1  0  1.62  87.17  0.00  3 
3  1  1  0  1.62  100.34  0.00  3 
2  1  1  0  1.63  92.87  0.00  3 
3  1  1  0  1.64  103.43  0.00  3 
2  1  1  0  1.67  82.66  0.00  3 
2  1  1  0  1.68  87.66  0.00  3 
3  1  1  0  1.76  105.29  0.00  3 
1  1  1  0  1.79  78.42  0.00  3 
3  1  1  0  1.82  102.73  0.00  3 
2  1  1  0  1.91  92.62  0.00  3 
2  1  1  0  2.02  79.75  0.00  3 
3  1  1  0  2.03  81.44  0.00  3 
3  1  1  0  2.06  80.47  0.00  3 
3  1  1  0  2.19  102.11  0.00  3 
1  1  1  0  2.26  93.25  0.00  3 
3  1  1  0  2.40  77.46  0.00  3 
3  1  1  0  2.41  92.17  0.00  3 
1  1  1  0  2.42  70.70  0.00  3 
2  1  1  0  2.49  99.71  0.00  3 
2  1  1  0  2.51  71.25  0.00  3 
2  1  1  0  2.52  83.42  0.00  3 
3  1  1  0  2.53  86.48  0.00  3 
3  1  1  0  2.58  84.55  0.00  3 
3  1  1  0  2.58  85.42  0.00  3 
3  1  1  0  2.66  88.89  0.00  3 
3  1  1  0  2.80  80.42  0.00  3 
3  1  1  0  2.82  86.68  0.00  3 
2  1  1  0  2.85  83.35  0.00  3 
1  1  1  0  2.86  76.45  0.00  3 
2  1  1  0  2.91  73.66  0.00  3 
3  1  1  0  2.93  89.29  0.00  3 
2  1  1  0  2.99  78.44  0.00  3 
2  1  1  0  3.03  74.56  0.00  3 
3  1  1  0  3.03  46.77  0.00  3 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Road Type Sheeting Type Main Color Sec. Color 2005 Age 2005 Main Ra 2005 Sec Ra Action Code 
3  1  1  0  3.04  100.30  0.00  3 
1  1  1  0  3.06  86.46  0.00  3 
3  1  1  0  3.07  66.61  0.00  3 
2  1  1  0  3.11  83.85  0.00  3 
3  1  1  0  3.11  84.22  0.00  3 
3  1  1  0  3.14  94.72  0.00  3 
3  1  1  0  3.17  64.51  0.00  3 
3  1  1  0  3.20  69.08  0.00  3 
2  1  1  0  3.23  67.52  0.00  3 
2  1  1  0  3.31  66.34  0.00  3 
2  1  1  0  3.34  92.35  0.00  3 
3  1  1  0  3.35  98.21  0.00  3 
2  1  1  0  3.45  92.68  0.00  3 
3  1  1  0  3.52  74.91  0.00  3 
3  1  1  0  3.56  87.57  0.00  3 
3  1  1  0  3.57  86.05  0.00  3 
2  1  1  0  3.62  90.78  0.00  3 
3  1  1  0  3.63  94.98  0.00  3 
3  1  1  0  3.70  70.11  0.00  3 
3  1  1  0  3.74  78.48  0.00  3 
3  1  1  0  3.74  72.43  0.00  3 
1  1  1  0  3.78  74.09  0.00  3 
2  1  1  0  3.79  70.78  0.00  3 
3  1  1  0  3.85  77.14  0.00  3 
3  1  1  0  3.88  62.16  0.00  3 
1  1  1  0  3.88  94.94  0.00  3 
2  1  1  0  3.88  61.64  0.00  3 
1  1  1  0  3.91  81.20  0.00  3 
2  1  1  0  3.99  73.52  0.00  3 
3  1  1  0  4.10  75.83  0.00  3 
3  1  1  0  4.18  64.64  0.00  3 
3  1  1  0  4.20  71.42  0.00  3 
1  1  1  0  4.24  64.20  0.00  3 
2  1  1  0  4.34  86.66  0.00  3 
3  1  1  0  4.34  80.06  0.00  3 
2  1  1  0  4.40  85.80  0.00  3 
2  1  1  0  4.44  86.03  0.00  3 
3  1  1  0  4.51  89.27  0.00  3 
1  1  1  0  4.57  82.88  0.00  3 
3  1  1  0  4.60  91.22  0.00  3 
3  1  1  0  4.68  69.10  0.00  3 
3  1  1  0  4.70  96.26  0.00  3 
3  1  1  0  4.76  79.19  0.00  3 
1  1  1  0  4.78  78.12  0.00  3 
3  1  1  0  4.79  73.26  0.00  3 
2  1  1  0  4.80  69.69  0.00  3 
3  1  1  0  4.87  59.23  0.00  3 
2  1  1  0  4.93  74.11  0.00  3 
2  1  1  0  5.01  77.71  0.00  3 
3  1  1  0  5.11  57.38  0.00  3 
3  1  1  0  5.12  79.35  0.00  3 
3  1  1  0  5.18  73.21  0.00  3 
1  1  1  0  5.24  81.52  0.00  3 
3  1  1  0  5.29  72.58  0.00  3 
3  1  1  0  5.31  58.03  0.00  3 
3  1  1  0  5.36  74.88  0.00  3 
3  1  1  0  5.36  47.55  0.00  3 
3  1  1  0  5.38  81.25  0.00  3 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Road Type Sheeting Type Main Color Sec. Color 2005 Age 2005 Main Ra 2005 Sec Ra Action Code 
1  1  1  0  5.43  67.34  0.00  3 
2  1  1  0  5.44  81.46  0.00  3 
3  1  1  0  5.46  65.50  0.00  3 
2  1  1  0  5.57  71.71  0.00  3 
3  1  1  0  5.58  77.21  0.00  3 
3  1  1  0  5.81  66.06  0.00  3 
2  1  1  0  5.84  78.87  0.00  3 
3  1  1  0  5.89  74.32  0.00  3 
1  1  1  0  5.90  74.07  0.00  3 
2  1  1  0  5.91  51.03  0.00  3 
2  1  1  0  6.02  70.04  0.00  3 
3  1  1  0  6.09  57.58  0.00  3 
3  1  1  0  6.09  53.12  0.00  3 
3  1  1  0  6.15  70.56  0.00  3 
2  1  1  0  6.23  49.11  0.00  3 
1  1  1  0  6.33  75.02  0.00  3 
3  1  1  0  6.37  69.93  0.00  3 
3  1  1  0  6.42  61.50  0.00  3 
3  1  1  0  6.45  56.98  0.00  3 
2  1  1  0  6.45  62.52  0.00  3 
3  1  1  0  6.49  78.13  0.00  3 
3  1  1  0  6.51  65.33  0.00  3 
1  1  1  0  6.53  50.52  0.00  3 
2  1  1  0  6.53  78.61  0.00  3 
3  1  1  0  6.56  49.61  0.00  3 
3  1  1  0  6.56  54.91  0.00  3 
1  1  1  0  6.56  56.15  0.00  3 
2  1  1  0  6.62  70.18  0.00  3 
3  1  1  0  6.66  42.76  0.00  3 
3  1  1  0  6.69  69.80  0.00  3 
2  1  1  0  6.75  62.64  0.00  3 
3  1  1  0  6.76  72.40  0.00  3 
3  1  1  0  6.87  61.11  0.00  3 
2  1  1  0  6.92  67.07  0.00  3 
3  1  1  0  6.92  50.80  0.00  3 
2  1  1  0  6.95  71.99  0.00  3 
3  1  1  0  6.97  59.08  0.00  3 
1  1  1  0  7.00  55.91  0.00  3 
2  1  1  0  7.12  74.12  0.00  3 
3  1  1  0  7.22  69.59  0.00  3 
2  1  1  0  7.30  57.08  0.00  3 
3  1  1  0  7.32  69.62  0.00  3 
3  1  1  0  7.33  33.10  0.00  3 
2  1  1  0  7.39  53.22  0.00  3 
2  1  1  0  7.49  68.65  0.00  3 
3  1  1  0  7.49  63.95  0.00  3 
3  1  1  0  7.56  58.97  0.00  3 
3  1  1  0  7.57  62.78  0.00  3 
1  1  1  0  7.57  46.92  0.00  3 
3  1  1  0  7.63  54.97  0.00  3 
3  1  1  0  7.63  71.31  0.00  3 
3  1  1  0  7.64  50.30  0.00  3 
3  1  1  0  7.69  76.01  0.00  3 
3  1  1  0  7.70  56.95  0.00  3 
1  1  1  0  7.70  66.37  0.00  3 
2  1  1  0  7.70  57.44  0.00  3 
3  1  1  0  7.71  53.24  0.00  3 
3  1  1  0  7.78  57.64  0.00  3 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Road Type Sheeting Type Main Color Sec. Color 2005 Age 2005 Main Ra 2005 Sec Ra Action Code 
3  1  1  0  7.79 64.46 0.00 3 
3 1 1 0 7.82 47.15 0.00 3 
3 1 1 0 7.84 68.58 0.00 3 
1 1 1 0 7.89 51.84 0.00 3 
3 1 1 0 7.92 55.54 0.00 3 
3 1 1 0 7.95 51.17 0.00 3 
1 1 1 0 8.24 55.51 0.00 3 
2 1 1 0 8.36 56.16 0.00 3 
3 1 1 0 8.37 38.82 0.00 3 
3 1 1 0 8.46 51.17 0.00 3 
3 1 1 0 8.51 38.16 0.00 3 
3 1 1 0 8.52 63.46 0.00 3 
1 1 1 0 8.55 56.81 0.00 3 
3 1 1 0 8.58 48.42 0.00 3 
1 1 1 0 8.59 68.89 0.00 3 
1 1 1 0 8.67 51.92 0.00 3 
3 1 1 0 8.71 52.81 0.00 3 
3 1 1 0 8.72 82.95 0.00 3 
1 1 1 0 8.72 79.56 0.00 3 
3 1 1 0 8.73 51.72 0.00 3 
2 1 1 0 8.75 69.09 0.00 3 
2 1 1 0 8.84 62.92 0.00 3 
2 1 1 0 8.91 57.66 0.00 3 
3 1 1 0 8.98 58.46 0.00 3 
3 1 1 0 9.06 57.96 0.00 3 
2 1 1 0 9.08 65.56 0.00 3 
3 1 1 0 9.13 38.40 0.00 3 
1 1 1 0 9.16 39.62 0.00 3 
3 1 1 0 9.19 36.10 0.00 3 
3 1 1 0 9.23 47.96 0.00 3 
1 1 1 0 9.35 48.84 0.00 3 
3 1 1 0 9.41 39.96 0.00 3 
3 1 1 0 9.55 55.35 0.00 3 
1 1 1 0 9.61 25.01 0.00 3 
2 1 1 0 9.62 40.33 0.00 3 
2 1 1 0 9.77 34.39 0.00 3 
3 1 1 0 9.88 51.46 0.00 3 
2 1 1 0 9.94 39.03 0.00 3 
3 1 1 0 10.05 44.30 0.00 3 
2 1 1 0 10.07 18.04 0.00 3 
2 1 1 0 10.12 38.01 0.00 3 
1 1 1 0 10.20 36.34 0.00 3 
3 1 1 0 10.34 43.02 0.00 3 
2 1 1 0 10.43 39.25 0.00 3 
3 1 1 0 10.44 31.50 0.00 3 
3 1 1 0 10.54 59.74 0.00 3 
1 1 1 0 10.69 31.64 0.00 3 
3 1 1 0 10.72 54.11 0.00 3 
3 1 1 0 10.83 38.53 0.00 3 
2 1 1 0 10.88 51.74 0.00 3 
3 1 1 0 10.89 48.25 0.00 3 
2 1 1 0 10.91 32.66 0.00 3 
3 1 1 0 10.95 53.27 0.00 3 
1 1 1 0 11.09 39.41 0.00 3 
2 1 1 0 11.21 47.07 0.00 3 
3 1 1 0 11.29 33.53 0.00 3 
3 1 1 0 11.43 63.73 0.00 3 
3 1 1 0 11.58 46.26 0.00 3 
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Road Type Sheeting Type Main Color Sec. Color 2005 Age 2005 Main Ra 2005 Sec Ra Action Code 
3 1 1 0 11.70 40.58 0.00 3 
3 1 1 0 11.70 27.72 0.00 3 
1 1 1 0 11.77 30.37 0.00 3 
1 1 1 0 11.82 19.73 0.00 3 
2 1 1 0 11.88 28.47 0.00 3 
2 1 1 0 12.00 44.70 0.00 3 
3 1 1 0 12.01 30.51 0.00 3 
3 1 1 0 12.15 32.86 0.00 3 
3 1 1 0 12.49 15.03 0.00 3 
1 1 1 0 12.49 44.56 0.00 3 
3 1 1 0 12.49 28.87 0.00 3 
3 1 1 0 12.74 38.48 0.00 3 
3 1 1 0 12.85 31.16 0.00 3 
2 1 1 0 12.98 43.96 0.00 3 
3 1 1 0 13.33 26.90 0.00 3 
3 1 1 0 13.36 25.92 0.00 3 
2 1 1 0 13.41 26.04 0.00 3 
3 1 1 0 13.49 12.74 0.00 3 
3 1 1 0 13.51 30.64 0.00 3 
3 1 1 0 13.78 36.24 0.00 3 
3 1 1 0 14.02 9.76 0.00 3 
3 1 1 0 14.24 34.72 0.00 3 
3 1 1 0 14.48 0.99 0.00 3 
3 1 1 0 14.59 16.94 0.00 3 
3 1 1 0 14.63 12.28 0.00 3 
1 1 1 0 14.64 20.55 0.00 3 
3 1 1 0 14.72 8.61 0.00 3 
3 1 1 0 14.77 28.51 0.00 3 
3 1 1 0 15.02 11.51 0.00 3 
1 1 1 0 15.04 16.65 0.00 3 
3 1 1 0 15.16 0.00 0.00 3 
3 1 1 0 16.69 0.00 0.00 3 
3 1 1 0 17.14 0.00 0.00 3 
1 1 1 0 17.48 11.55 0.00 3 
3 1 1 0 17.80 0.00 0.00 3 
3 1 1 0 17.86 18.88 0.00 3 
1 1 1 0 17.90 0.00 0.00 3 
3 1 1 0 18.43 0.22 0.00 3 
3 1 1 0 18.68 0.00 0.00 3 
2 1 1 0 19.93 0.00 0.00 3 
3 1 1 0 19.99 0.00 0.00 3 
3 1 1 0 20.15 0.00 0.00 3 
3 1 1 0 20.60 0.00 0.00 3 
3 1 2 0 0.29 48.85 0.00 2 
3 1 2 0 0.34 55.67 0.00 2 
2 1 2 0 0.48 65.74 0.00 2 
3 1 2 0 0.54 70.76 0.00 2 
3 1 2 0 0.57 57.94 0.00 2 
2 1 2 0 0.58 58.98 0.00 2 
3 1 2 0 0.77 71.51 0.00 2 
3 1 2 0 0.78 64.45 0.00 2 
3 1 2 0 0.89 72.45 0.00 2 
3 1 2 0 0.91 61.31 0.00 2 
3 1 2 0 0.96 76.70 0.00 2 
3 1 2 0 0.97 56.55 0.00 2 
3 1 2 0 1.05 74.49 0.00 2 
3 1 2 0 1.05 57.36 0.00 2 
3 1 2 0 1.16 58.81 0.00 2 
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Road Type Sheeting Type Main Color Sec. Color 2005 Age 2005 Main Ra 2005 Sec Ra Action Code 
3 1 2 0 1.17 59.99 0.00 2 
1 1 2 0 1.22 62.77 0.00 2 
3 1 2 0 1.24 67.42 0.00 2 
2 1 2 0 1.26 57.35 0.00 2 
3 1 2 0 1.33 52.93 0.00 2 
3 1 2 0 1.35 54.45 0.00 2 
2 1 2 0 1.41 63.53 0.00 2 
3 1 2 0 1.42 65.98 0.00 2 
3 1 2 0 1.51 76.31 0.00 2 
3 1 2 0 1.51 64.42 0.00 2 
3 1 2 0 1.53 60.20 0.00 2 
3 1 2 0 1.57 64.69 0.00 2 
3 1 2 0 1.67 72.98 0.00 2 
3 1 2 0 1.75 57.76 0.00 2 
3 1 2 0 1.78 61.21 0.00 2 
3 1 2 0 1.80 59.36 0.00 2 
3 1 2 0 1.82 63.86 0.00 2 
3 1 2 0 1.85 54.86 0.00 2 
3 1 2 0 1.89 58.43 0.00 2 
3 1 2 0 1.91 66.25 0.00 2 
3 1 2 0 1.92 65.58 0.00 2 
3 1 2 0 2.08 58.58 0.00 2 
3 1 2 0 2.09 59.95 0.00 2 
2 1 2 0 2.11 50.69 0.00 2 
3 1 2 0 2.20 66.73 0.00 2 
3 1 2 0 2.23 56.47 0.00 2 
2 1 2 0 2.25 54.31 0.00 2 
3 1 2 0 2.26 55.62 0.00 2 
3 1 2 0 2.30 67.09 0.00 2 
3 1 2 0 2.38 48.96 0.00 2 
3 1 2 0 2.44 51.57 0.00 2 
3 1 2 0 2.47 62.48 0.00 2 
3 1 2 0 2.49 66.39 0.00 2 
3 1 2 0 2.52 68.24 0.00 2 
3 1 2 0 2.53 62.99 0.00 2 
3 1 2 0 2.57 49.40 0.00 2 
3 1 2 0 2.60 63.57 0.00 2 
3 1 2 0 2.64 59.98 0.00 2 
3 1 2 0 2.65 47.90 0.00 2 
2 1 2 0 2.67 56.36 0.00 2 
3 1 2 0 2.70 56.28 0.00 2 
2 1 2 0 2.72 53.97 0.00 2 
3 1 2 0 2.72 53.36 0.00 2 
3 1 2 0 2.75 66.36 0.00 2 
2 1 2 0 2.77 56.40 0.00 2 
3 1 2 0 2.80 60.03 0.00 2 
3 1 2 0 2.82 62.14 0.00 2 
3 1 2 0 2.83 69.12 0.00 2 
3 1 2 0 2.96 49.35 0.00 2 
3 1 2 0 2.97 64.27 0.00 2 
2 1 2 0 3.01 43.41 0.00 2 
3 1 2 0 3.05 56.57 0.00 2 
3 1 2 0 3.05 58.53 0.00 2 
3 1 2 0 3.07 43.99 0.00 2 
2 1 2 0 3.08 51.14 0.00 2 
3 1 2 0 3.10 49.43 0.00 2 
3 1 2 0 3.14 60.55 0.00 2 
3 1 2 0 3.20 58.87 0.00 2 
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Road Type Sheeting Type Main Color Sec. Color 2005 Age 2005 Main Ra 2005 Sec Ra Action Code 
3 1 2 0 3.21 47.15 0.00 2 
1 1 2 0 3.25 45.15 0.00 2 
3 1 2 0 3.34 47.44 0.00 2 
3 1 2 0 3.34 53.92 0.00 2 
3 1 2 0 3.37 58.87 0.00 2 
3 1 2 0 3.39 58.29 0.00 2 
3 1 2 0 3.40 57.62 0.00 2 
2 1 2 0 3.41 55.32 0.00 2 
2 1 2 0 3.43 54.02 0.00 2 
3 1 2 0 3.46 49.66 0.00 2 
1 1 2 0 3.48 45.18 0.00 2 
3 1 2 0 3.51 63.25 0.00 2 
3 1 2 0 3.58 59.36 0.00 2 
3 1 2 0 3.58 60.53 0.00 2 
2 1 2 0 3.65 56.48 0.00 2 
3 1 2 0 3.66 51.31 0.00 2 
2 1 2 0 3.70 49.24 0.00 2 
3 1 2 0 3.72 42.52 0.00 2 
3 1 2 0 3.77 58.17 0.00 2 
3 1 2 0 3.79 65.28 0.00 2 
3 1 2 0 3.81 56.94 0.00 2 
2 1 2 0 3.82 61.23 0.00 2 
3 1 2 0 3.85 54.12 0.00 2 
3 1 2 0 3.90 69.02 0.00 2 
3 1 2 0 3.94 63.25 0.00 2 
2 1 2 0 3.97 52.09 0.00 2 
3 1 2 0 4.01 46.66 0.00 2 
3 1 2 0 4.02 56.49 0.00 2 
2 1 2 0 4.02 43.70 0.00 2 
3 1 2 0 4.02 40.35 0.00 2 
3 1 2 0 4.08 36.65 0.00 2 
3 1 2 0 4.13 51.09 0.00 2 
2 1 2 0 4.18 52.30 0.00 2 
3 1 2 0 4.20 55.06 0.00 2 
2 1 2 0 4.31 50.10 0.00 2 
3 1 2 0 4.36 52.09 0.00 2 
3 1 2 0 4.39 46.11 0.00 2 
3 1 2 0 4.49 46.85 0.00 2 
3 1 2 0 4.50 54.19 0.00 2 
3 1 2 0 4.51 31.97 0.00 2 
3 1 2 0 4.52 56.45 0.00 2 
3 1 2 0 4.56 50.62 0.00 2 
3 1 2 0 4.59 47.14 0.00 2 
3 1 2 0 4.59 37.05 0.00 2 
3 1 2 0 4.59 47.64 0.00 2 
3 1 2 0 4.65 48.64 0.00 2 
2 1 2 0 4.66 44.70 0.00 2 
3 1 2 0 4.73 52.37 0.00 2 
1 1 2 0 4.79 45.55 0.00 2 
3 1 2 0 4.80 50.09 0.00 2 
3 1 2 0 4.89 38.05 0.00 2 
3 1 2 0 4.89 62.85 0.00 2 
3 1 2 0 4.90 42.74 0.00 2 
3 1 2 0 4.90 65.06 0.00 2 
3 1 2 0 4.92 56.50 0.00 2 
3 1 2 0 4.93 50.37 0.00 2 
3 1 2 0 4.99 55.05 0.00 2 
3 1 2 0 5.00 47.02 0.00 2 
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Road Type Sheeting Type Main Color Sec. Color 2005 Age 2005 Main Ra 2005 Sec Ra Action Code 
3 1 2 0 5.01 40.89 0.00 2 
3 1 2 0 5.11 47.73 0.00 2 
2 1 2 0 5.14 58.53 0.00 2 
2 1 2 0 5.18 47.64 0.00 2 
3 1 2 0 5.21 43.08 0.00 2 
3 1 2 0 5.25 34.02 0.00 2 
3 1 2 0 5.28 43.69 0.00 2 
3 1 2 0 5.28 46.22 0.00 2 
3 1 2 0 5.29 43.87 0.00 2 
3 1 2 0 5.36 35.73 0.00 2 
3 1 2 0 5.41 43.52 0.00 2 
3 1 2 0 5.41 59.83 0.00 2 
3 1 2 0 5.56 30.04 0.00 2 
3 1 2 0 5.64 41.43 0.00 2 
3 1 2 0 5.67 47.25 0.00 2 
3 1 2 0 5.68 31.70 0.00 2 
3 1 2 0 5.69 39.45 0.00 2 
2 1 2 0 5.71 48.07 0.00 2 
3 1 2 0 5.77 43.77 0.00 2 
3 1 2 0 5.79 50.20 0.00 2 
3 1 2 0 5.82 49.80 0.00 2 
3 1 2 0 5.82 54.25 0.00 2 
3 1 2 0 5.85 37.66 0.00 2 
3 1 2 0 5.86 42.34 0.00 2 
3 1 2 0 5.86 43.08 0.00 2 
3 1 2 0 5.87 49.11 0.00 2 
3 1 2 0 5.87 45.12 0.00 2 
3 1 2 0 5.90 51.70 0.00 2 
3 1 2 0 5.93 42.22 0.00 2 
3 1 2 0 5.99 40.60 0.00 2 
3 1 2 0 6.01 34.66 0.00 2 
3 1 2 0 6.05 25.13 0.00 2 
3 1 2 0 6.07 43.88 0.00 2 
3 1 2 0 6.11 51.59 0.00 2 
2 1 2 0 6.11 48.24 0.00 2 
2 1 2 0 6.17 42.58 0.00 2 
3 1 2 0 6.26 52.38 0.00 2 
3 1 2 0 6.27 38.51 0.00 2 
3 1 2 0 6.30 40.22 0.00 2 
3 1 2 0 6.41 39.20 0.00 2 
3 1 2 0 6.45 38.24 0.00 2 
3 1 2 0 6.46 48.46 0.00 2 
3 1 2 0 6.48 41.91 0.00 2 
3 1 2 0 6.49 52.21 0.00 2 
3 1 2 0 6.55 32.16 0.00 2 
3 1 2 0 6.61 43.37 0.00 2 
3 1 2 0 6.70 39.60 0.00 2 
2 1 2 0 6.75 53.63 0.00 2 
3 1 2 0 6.75 41.04 0.00 2 
3 1 2 0 6.83 40.64 0.00 2 
3 1 2 0 6.83 44.80 0.00 2 
3 1 2 0 6.86 39.43 0.00 2 
3 1 2 0 6.88 38.07 0.00 2 
2 1 2 0 6.90 42.41 0.00 2 
3 1 2 0 6.95 45.89 0.00 2 
3 1 2 0 7.12 32.33 0.00 2 
3 1 2 0 7.14 31.57 0.00 2 
3 1 2 0 7.16 40.00 0.00 2 
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Road Type Sheeting Type Main Color Sec. Color 2005 Age 2005 Main Ra 2005 Sec Ra Action Code 
3 1 2 0 7.19 29.87 0.00 2 
3 1 2 0 7.21 33.84 0.00 2 
3 1 2 0 7.23 44.28 0.00 2 
2 1 2 0 7.25 27.51 0.00 2 
3 1 2 0 7.31 52.52 0.00 2 
3 1 2 0 7.34 32.25 0.00 2 
2 1 2 0 7.34 38.48 0.00 2 
3 1 2 0 7.35 53.61 0.00 2 
3 1 2 0 7.36 38.59 0.00 2 
3 1 2 0 7.36 50.54 0.00 2 
3 1 2 0 7.37 38.85 0.00 2 
3 1 2 0 7.37 41.85 0.00 2 
1 1 2 0 7.39 41.23 0.00 2 
3 1 2 0 7.39 38.58 0.00 2 
3 1 2 0 7.40 37.45 0.00 2 
2 1 2 0 7.42 48.04 0.00 2 
3 1 2 0 7.53 37.18 0.00 2 
3 1 2 0 7.54 39.88 0.00 2 
3 1 2 0 7.55 42.04 0.00 2 
3 1 2 0 7.60 28.63 0.00 2 
3 1 2 0 7.60 35.14 0.00 2 
3 1 2 0 7.67 39.33 0.00 2 
3 1 2 0 7.69 42.30 0.00 2 
3 1 2 0 7.73 41.54 0.00 2 
3 1 2 0 7.77 35.25 0.00 2 
3 1 2 0 7.77 37.23 0.00 2 
3 1 2 0 7.80 31.17 0.00 2 
1 1 2 0 7.80 23.81 0.00 2 
3 1 2 0 7.85 33.13 0.00 2 
3 1 2 0 7.86 37.93 0.00 2 
3 1 2 0 7.99 31.89 0.00 2 
3 1 2 0 7.99 35.03 0.00 2 
1 1 2 0 8.00 45.36 0.00 2 
3 1 2 0 8.00 31.21 0.00 2 
1 1 2 0 8.02 28.42 0.00 2 
2 1 2 0 8.05 26.67 0.00 2 
3 1 2 0 8.05 24.07 0.00 2 
3 1 2 0 8.10 22.25 0.00 2 
3 1 2 0 8.11 40.67 0.00 2 
3 1 2 0 8.11 25.13 0.00 2 
3 1 2 0 8.15 41.95 0.00 2 
3 1 2 0 8.16 19.20 0.00 2 
3 1 2 0 8.16 42.05 0.00 2 
3 1 2 0 8.16 39.85 0.00 2 
3 1 2 0 8.22 27.45 0.00 2 
2 1 2 0 8.29 34.62 0.00 2 
3 1 2 0 8.29 37.01 0.00 2 
3 1 2 0 8.31 34.46 0.00 2 
3 1 2 0 8.34 37.85 0.00 2 
3 1 2 0 8.37 28.32 0.00 2 
3 1 2 0 8.52 33.03 0.00 2 
3 1 2 0 8.56 26.41 0.00 2 
3 1 2 0 8.57 25.23 0.00 2 
3 1 2 0 8.62 32.58 0.00 2 
3 1 2 0 8.62 30.04 0.00 2 
3 1 2 0 8.64 44.50 0.00 2 
3 1 2 0 8.64 26.97 0.00 2 
3 1 2 0 8.72 54.48 0.00 2 
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Road Type Sheeting Type Main Color Sec. Color 2005 Age 2005 Main Ra 2005 Sec Ra Action Code 
3 1 2 0 8.76 24.84 0.00 2 
3 1 2 0 8.80 35.79 0.00 2 
2 1 2 0 8.82 36.48 0.00 2 
1 1 2 0 8.84 47.91 0.00 2 
3 1 2 0 8.84 37.65 0.00 2 
2 1 2 0 8.91 37.17 0.00 2 
3 1 2 0 8.91 37.80 0.00 2 
3 1 2 0 8.94 50.64 0.00 2 
3 1 2 0 9.00 32.92 0.00 2 
2 1 2 0 9.00 27.76 0.00 2 
3 1 2 0 9.02 28.98 0.00 2 
3 1 2 0 9.02 20.56 0.00 2 
3 1 2 0 9.06 27.80 0.00 2 
3 1 2 0 9.10 33.89 0.00 2 
2 1 2 0 9.15 33.82 0.00 2 
3 1 2 0 9.17 33.45 0.00 2 
3 1 2 0 9.23 36.62 0.00 2 
3 1 2 0 9.31 18.41 0.00 2 
3 1 2 0 9.31 38.68 0.00 2 
3 1 2 0 9.32 26.76 0.00 2 
3 1 2 0 9.42 30.09 0.00 2 
2 1 2 0 9.47 18.60 0.00 2 
3 1 2 0 9.54 24.48 0.00 2 
1 1 2 0 9.64 26.36 0.00 2 
3 1 2 0 9.67 31.10 0.00 2 
3 1 2 0 9.69 23.00 0.00 2 
3 1 2 0 9.70 34.36 0.00 2 
2 1 2 0 9.71 26.58 0.00 2 
3 1 2 0 9.78 26.10 0.00 2 
2 1 2 0 9.79 19.54 0.00 2 
3 1 2 0 9.83 30.58 0.00 2 
3 1 2 0 9.94 28.30 0.00 2 
3 1 2 0 9.95 27.13 0.00 2 
3 1 2 0 9.97 30.37 0.00 2 
3 1 2 0 10.06 12.06 0.00 2 
2 1 2 0 10.13 36.39 0.00 2 
3 1 2 0 10.20 29.01 0.00 2 
3 1 2 0 10.34 17.10 0.00 2 
3 1 2 0 10.35 35.91 0.00 2 
3 1 2 0 10.43 35.01 0.00 2 
3 1 2 0 10.49 26.11 0.00 2 
2 1 2 0 10.50 22.93 0.00 2 
2 1 2 0 10.58 27.24 0.00 2 
3 1 2 0 10.72 29.21 0.00 2 
3 1 2 0 10.78 26.96 0.00 2 
3 1 2 0 10.83 31.15 0.00 2 
3 1 2 0 10.85 26.75 0.00 2 
3 1 2 0 10.90 28.00 0.00 2 
3 1 2 0 11.25 32.56 0.00 2 
3 1 2 0 11.30 27.17 0.00 2 
3 1 2 0 11.36 11.03 0.00 2 
3 1 2 0 11.37 20.13 0.00 2 
3 1 2 0 11.46 32.52 0.00 2 
3 1 2 0 11.47 37.22 0.00 2 
3 1 2 0 11.48 24.38 0.00 2 
3 1 2 0 11.52 18.27 0.00 2 
2 1 2 0 11.53 22.05 0.00 2 
3 1 2 0 11.53 25.42 0.00 2 
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Road Type Sheeting Type Main Color Sec. Color 2005 Age 2005 Main Ra 2005 Sec Ra Action Code 
2 1 2 0 11.59 27.85 0.00 2 
3 1 2 0 11.60 27.18 0.00 2 
2 1 2 0 11.62 21.42 0.00 2 
3 1 2 0 11.87 3.18 0.00 2 
3 1 2 0 11.94 11.37 0.00 2 
3 1 2 0 12.13 41.59 0.00 2 
3 1 2 0 12.26 17.41 0.00 2 
3 1 2 0 12.27 17.25 0.00 2 
3 1 2 0 12.29 24.97 0.00 2 
3 1 2 0 12.34 35.80 0.00 2 
3 1 2 0 12.36 28.69 0.00 2 
3 1 2 0 12.44 14.23 0.00 2 
2 1 2 0 12.46 18.90 0.00 2 
3 1 2 0 12.46 18.51 0.00 2 
3 1 2 0 12.51 16.14 0.00 2 
3 1 2 0 12.63 27.54 0.00 2 
2 1 2 0 12.70 18.90 0.00 2 
3 1 2 0 12.77 25.49 0.00 2 
3 1 2 0 12.91 0.00 0.00 2 
2 1 2 0 13.01 17.27 0.00 2 
3 1 2 0 13.36 17.30 0.00 2 
3 1 2 0 13.36 36.17 0.00 2 
3 1 2 0 13.44 28.87 0.00 2 
3 1 2 0 13.44 1.03 0.00 2 
3 1 2 0 13.46 20.29 0.00 2 
3 1 2 0 13.53 16.50 0.00 2 
3 1 2 0 13.53 22.36 0.00 2 
3 1 2 0 13.65 7.93 0.00 2 
3 1 2 0 13.81 10.44 0.00 2 
3 1 2 0 14.12 0.00 0.00 2 
3 1 2 0 14.25 21.73 0.00 2 
3 1 2 0 14.30 13.87 0.00 2 
3 1 2 0 14.43 5.72 0.00 2 
3 1 2 0 14.49 12.55 0.00 2 
3 1 2 0 14.49 21.61 0.00 2 
3 1 2 0 14.56 19.79 0.00 2 
3 1 2 0 14.67 9.08 0.00 2 
3 1 2 0 14.68 7.29 0.00 2 
3 1 2 0 14.69 17.49 0.00 2 
3 1 2 0 14.70 5.11 0.00 2 
3 1 2 0 14.77 7.32 0.00 2 
3 1 2 0 14.82 8.28 0.00 2 
3 1 2 0 14.94 0.00 0.00 2 
3 1 2 0 15.03 19.55 0.00 2 
3 1 2 0 15.05 6.10 0.00 2 
3 1 2 0 15.06 0.00 0.00 2 
3 1 2 0 15.12 14.80 0.00 2 
2 1 2 0 15.35 0.00 0.00 2 
3 1 2 0 15.55 6.60 0.00 2 
2 1 2 0 15.71 5.53 0.00 2 
3 1 2 0 16.03 9.10 0.00 2 
3 1 2 0 16.21 12.11 0.00 2 
3 1 2 0 16.42 0.98 0.00 2 
3 1 2 0 16.44 0.00 0.00 2 
3 1 2 0 17.09 0.00 0.00 2 
3 1 2 0 17.18 6.72 0.00 2 
3 1 2 0 17.18 9.63 0.00 2 
3 1 2 0 17.68 0.17 0.00 2 
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Road Type Sheeting Type Main Color Sec. Color 2005 Age 2005 Main Ra 2005 Sec Ra Action Code 
3 1 2 0 17.74 0.00 0.00 2 
3 1 2 0 17.90 0.00 0.00 2 
3 1 2 0 18.15 0.00 0.00 2 
3 1 2 0 18.27 0.00 0.00 2 
3 1 2 0 18.79 0.00 0.00 2 
3 1 2 0 19.77 0.00 0.00 2 
3 1 2 0 19.80 3.99 0.00 2 
3 1 3 0 0.53 15.88 0.00 3 
3 1 3 0 0.74 14.93 0.00 3 
3 1 3 0 0.88 15.25 0.00 3 
3 1 3 0 1.06 13.82 0.00 3 
1 1 3 0 1.08 13.79 0.00 3 
1 1 3 0 1.49 12.88 0.00 3 
1 1 3 0 1.70 14.88 0.00 3 
3 1 3 0 1.75 12.64 0.00 3 
1 1 3 0 1.85 13.62 0.00 3 
3 1 3 0 2.03 14.31 0.00 3 
3 1 3 0 2.12 13.01 0.00 3 
3 1 3 0 2.23 12.91 0.00 3 
3 1 3 0 2.34 11.82 0.00 3 
3 1 3 0 2.64 13.61 0.00 3 
1 1 3 0 2.75 11.68 0.00 3 
3 1 3 0 2.80 13.57 0.00 3 
1 1 3 0 2.96 14.28 0.00 3 
2 1 3 0 3.02 14.83 0.00 3 
2 1 3 0 3.26 12.42 0.00 3 
3 1 3 0 3.45 11.73 0.00 3 
1 1 3 0 3.54 13.12 0.00 3 
1 1 3 0 4.05 9.16 0.00 3 
1 1 3 0 4.14 9.73 0.00 3 
3 1 3 0 4.31 13.88 0.00 3 
3 1 3 0 4.41 11.74 0.00 3 
2 1 3 0 5.01 10.15 0.00 3 
3 1 3 0 5.16 12.63 0.00 3 
3 1 3 0 5.18 12.70 0.00 3 
3 1 3 0 5.23 8.89 0.00 3 
3 1 3 0 5.49 11.95 0.00 3 
1 1 3 0 5.80 11.75 0.00 3 
3 1 3 0 5.96 8.41 0.00 3 
2 1 3 0 6.07 9.03 0.00 3 
1 1 3 0 6.13 9.24 0.00 3 
1 1 3 0 6.34 9.84 0.00 3 
1 1 3 0 6.41 9.14 0.00 3 
1 1 3 0 6.65 12.19 0.00 3 
1 1 3 0 6.87 7.81 0.00 3 
1 1 3 0 6.94 8.72 0.00 3 
1 1 3 0 7.25 10.37 0.00 3 
2 1 3 0 7.36 9.88 0.00 3 
1 1 3 0 7.58 11.61 0.00 3 
3 1 3 0 8.11 6.99 0.00 3 
3 1 3 0 8.41 5.16 0.00 3 
1 1 3 0 8.52 8.08 0.00 3 
3 1 3 0 8.59 6.23 0.00 3 
3 1 3 0 8.86 10.08 0.00 3 
3 1 3 0 8.92 5.48 0.00 3 
3 1 3 0 8.95 9.22 0.00 3 
3 1 3 0 9.09 6.05 0.00 3 
1 1 3 0 9.29 7.87 0.00 3 
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Road Type Sheeting Type Main Color Sec. Color 2005 Age 2005 Main Ra 2005 Sec Ra Action Code 
3 1 3 0 9.43 6.91 0.00 3 
3 1 3 0 9.85 6.73 0.00 3 
3 1 3 0 9.91 7.86 0.00 3 
3 1 3 0 10.11 3.27 0.00 3 
1 1 3 0 10.37 5.97 0.00 3 
3 1 3 0 10.37 4.83 0.00 3 
1 1 3 0 10.55 4.12 0.00 3 
1 1 3 0 10.74 5.92 0.00 3 
3 1 3 0 10.76 3.44 0.00 3 
3 1 3 0 12.14 2.73 0.00 3 
2 1 3 0 12.22 2.98 0.00 3 
3 1 3 0 12.62 4.65 0.00 3 
2 1 3 0 12.97 1.82 0.00 3 
2 1 3 0 12.99 3.62 0.00 3 
1 1 3 0 13.28 0.40 0.00 3 
1 1 3 0 13.72 3.08 0.00 3 
3 1 3 0 13.95 0.39 0.00 3 
1 1 3 0 15.36 0.00 0.00 3 
1 1 3 0 18.47 0.00 0.00 3 
3 1 3 0 18.69 0.00 0.00 3 
3 1 4 1 0.88 12.98 102.29 1 
3 1 4 1 1.24 17.01 81.23 1 
3 1 4 1 1.39 17.80 72.87 1 
2 1 4 1 1.41 15.01 92.29 1 
3 1 4 1 1.47 11.80 99.88 1 
3 1 4 1 1.47 15.68 101.76 1 
3 1 4 1 1.66 16.64 52.89 1 
3 1 4 1 1.75 15.80 95.94 1 
3 1 4 1 2.08 14.75 89.11 1 
3 1 4 1 2.10 18.71 76.44 1 
3 1 4 1 2.44 14.12 62.70 1 
3 1 4 1 2.50 12.59 93.33 1 
3 1 4 1 2.73 21.70 83.67 1 
3 1 4 1 2.81 16.95 76.67 1 
3 1 4 1 3.26 13.51 99.55 1 
3 1 4 1 3.36 16.78 89.32 1 
3 1 4 1 3.50 11.85 68.20 1 
3 1 4 1 3.58 18.60 96.23 1 
3 1 4 1 4.06 14.48 79.14 1 
3 1 4 1 4.07 10.27 66.48 1 
3 1 4 1 4.12 11.34 68.55 1 
3 1 4 1 4.32 11.66 79.02 1 
3 1 4 1 4.37 10.91 77.48 1 
3 1 4 1 4.37 12.47 82.88 1 
3 1 4 1 4.55 9.87 74.50 1 
3 1 4 1 4.59 8.75 78.35 1 
3 1 4 1 4.63 18.12 51.09 1 
3 1 4 1 4.68 16.12 78.78 1 
3 1 4 1 4.74 16.21 66.39 1 
3 1 4 1 4.95 11.86 85.97 1 
2 1 4 1 5.46 13.77 68.40 1 
2 1 4 1 5.66 15.46 35.66 1 
3 1 4 1 5.73 11.03 59.92 1 
3 1 4 1 5.94 16.17 67.23 1 
2 1 4 1 6.17 10.44 76.73 1 
3 1 4 1 6.21 18.22 60.15 1 
3 1 4 1 6.24 18.41 62.14 1 
3 1 4 1 6.63 12.65 63.45 1 
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Road Type Sheeting Type Main Color Sec. Color 2005 Age 2005 Main Ra 2005 Sec Ra Action Code 
3 1 4 1 6.70 11.85 71.58 1 
3 1 4 1 6.75 13.22 63.29 1 
3 1 4 1 6.85 14.53 72.57 1 
3 1 4 1 6.86 9.28 64.48 1 
3 1 4 1 6.90 12.70 43.46 1 
3 1 4 1 6.92 9.93 62.16 1 
3 1 4 1 6.95 14.59 65.32 1 
3 1 4 1 7.11 11.34 56.06 1 
3 1 4 1 7.20 7.81 81.75 1 
2 1 4 1 7.34 12.36 64.59 1 
3 1 4 1 7.97 17.29 42.85 1 
3 1 4 1 8.85 20.22 60.42 1 
3 1 4 1 9.00 11.47 31.48 1 
3 1 4 1 9.50 8.83 31.73 1 
3 1 4 1 9.60 8.31 61.91 1 
3 1 4 1 9.69 14.48 57.49 1 
3 1 4 1 9.80 7.47 37.17 1 
3 1 4 1 9.81 10.87 59.30 1 
3 1 4 1 11.91 5.21 36.77 1 
3 1 4 1 11.95 6.04 40.98 1 
3 1 4 1 11.97 7.01 24.31 1 
3 1 4 1 12.18 1.97 22.42 1 
3 1 4 1 12.61 2.68 19.34 1 
3 1 4 1 12.79 6.00 33.74 1 
3 1 4 1 12.88 11.84 33.01 1 
3 1 4 1 13.09 4.30 32.10 1 
3 1 4 1 13.12 10.29 11.38 1 
2 1 4 1 13.22 4.47 10.24 1 
3 1 4 1 13.91 6.88 13.08 1 
3 1 4 1 14.00 9.57 31.32 1 
3 1 4 1 15.08 2.66 10.93 1 
3 1 4 1 16.07 0.37 7.38 1 
3 1 4 1 16.16 0.19 26.28 1 
3 1 4 1 16.29 0.32 10.53 1 
3 1 4 1 16.32 2.11 17.74 1 
3 1 4 1 16.62 1.07 21.51 1 
3 1 4 1 17.65 6.38 8.82 1 
3 1 4 1 18.05 0.00 0.00 1 
2 3 1 0 0.00 283.33 0.00 3 
3 3 1 0 0.03 283.86 0.00 3 
3 3 1 0 0.04 286.40 0.00 3 
1 3 1 0 0.05 291.38 0.00 3 
2 3 1 0 0.10 279.38 0.00 3 
3 3 1 0 0.12 290.09 0.00 3 
3 3 1 0 0.12 280.98 0.00 3 
2 3 1 0 0.13 280.62 0.00 3 
3 3 1 0 0.22 300.35 0.00 3 
3 3 1 0 0.23 280.05 0.00 3 
3 3 1 0 0.27 289.45 0.00 3 
3 3 1 0 0.33 271.75 0.00 3 
2 3 1 0 0.33 282.16 0.00 3 
3 3 1 0 0.41 286.85 0.00 3 
2 3 1 0 0.42 291.20 0.00 3 
3 3 1 0 0.46 278.09 0.00 3 
3 3 1 0 0.49 283.83 0.00 3 
1 3 1 0 0.53 297.81 0.00 3 
3 3 1 0 0.58 289.47 0.00 3 
3 3 1 0 0.67 275.46 0.00 3 
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Road Type Sheeting Type Main Color Sec. Color 2005 Age 2005 Main Ra 2005 Sec Ra Action Code 
3 3 1 0 0.71 283.50 0.00 3 
3 3 1 0 0.72 276.21 0.00 3 
3 3 1 0 0.84 287.41 0.00 3 
3 3 1 0 0.85 285.44 0.00 3 
1 3 1 0 0.90 282.41 0.00 3 
3 3 1 0 0.93 293.94 0.00 3 
3 3 1 0 0.96 273.72 0.00 3 
1 3 1 0 1.00 280.49 0.00 3 
2 3 1 0 1.09 282.99 0.00 3 
3 3 1 0 1.17 280.71 0.00 3 
2 3 1 0 1.19 283.80 0.00 3 
2 3 1 0 1.30 291.77 0.00 3 
1 3 1 0 1.32 270.73 0.00 3 
3 3 1 0 1.35 287.92 0.00 3 
3 3 1 0 1.39 264.20 0.00 3 
3 3 1 0 1.40 282.94 0.00 3 
3 3 1 0 1.41 270.21 0.00 3 
1 3 1 0 1.41 273.20 0.00 3 
3 3 1 0 1.45 277.51 0.00 3 
3 3 1 0 1.70 270.73 0.00 3 
1 3 1 0 1.86 277.30 0.00 3 
2 3 1 0 1.90 274.95 0.00 3 
2 3 1 0 1.92 277.28 0.00 3 
2 3 1 0 1.96 277.78 0.00 3 
3 3 1 0 1.98 276.02 0.00 3 
3 3 1 0 2.09 273.44 0.00 3 
3 3 1 0 2.26 281.39 0.00 3 
3 3 1 0 2.31 282.64 0.00 3 
3 3 1 0 2.38 267.23 0.00 3 
2 3 1 0 2.49 277.40 0.00 3 
2 3 1 0 2.52 276.03 0.00 3 
2 3 1 0 2.66 275.31 0.00 3 
3 3 1 0 2.67 269.54 0.00 3 
2 3 1 0 2.70 266.99 0.00 3 
3 3 1 0 2.74 270.18 0.00 3 
3 3 1 0 2.83 281.92 0.00 3 
1 3 1 0 2.87 285.95 0.00 3 
3 3 1 0 2.95 266.91 0.00 3 
3 3 1 0 2.98 278.23 0.00 3 
2 3 1 0 3.00 280.63 0.00 3 
3 3 1 0 3.26 264.11 0.00 3 
3 3 1 0 3.29 275.86 0.00 3 
3 3 1 0 3.33 260.08 0.00 3 
3 3 1 0 3.36 261.62 0.00 3 
2 3 1 0 3.58 270.97 0.00 3 
1 3 1 0 3.59 263.34 0.00 3 
3 3 1 0 3.67 270.07 0.00 3 
2 3 1 0 3.67 268.54 0.00 3 
1 3 1 0 3.75 273.97 0.00 3 
3 3 1 0 3.87 254.14 0.00 3 
3 3 1 0 4.13 278.21 0.00 3 
2 3 1 0 4.22 265.92 0.00 3 
3 3 1 0 4.46 266.43 0.00 3 
1 3 1 0 4.52 257.90 0.00 3 
1 3 1 0 4.57 252.28 0.00 3 
3 3 1 0 4.82 277.70 0.00 3 
2 3 1 0 5.06 257.59 0.00 3 
3 3 1 0 5.25 262.50 0.00 3 
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Road Type Sheeting Type Main Color Sec. Color 2005 Age 2005 Main Ra 2005 Sec Ra Action Code 
3 3 1 0 5.66 256.92 0.00 3 
2 3 1 0 5.72 261.01 0.00 3 
3 3 1 0 5.93 255.42 0.00 3 
3 3 1 0 6.07 262.23 0.00 3 
3 3 1 0 6.43 254.37 0.00 3 
1 3 1 0 6.87 251.90 0.00 3 
3 3 1 0 6.98 244.75 0.00 3 
3 3 1 0 7.61 242.93 0.00 3 
3 3 1 0 8.08 235.35 0.00 3 
2 3 1 0 9.57 242.46 0.00 3 
3 3 1 0 10.81 230.23 0.00 3 
3 3 2 0 0.02 222.73 0.00 2 
3 3 2 0 0.03 228.53 0.00 2 
3 3 2 0 0.06 224.48 0.00 2 
3 3 2 0 0.06 218.15 0.00 2 
3 3 2 0 0.09 216.07 0.00 2 
2 3 2 0 0.10 227.41 0.00 2 
3 3 2 0 0.16 242.13 0.00 2 
3 3 2 0 0.17 225.14 0.00 2 
2 3 2 0 0.18 223.92 0.00 2 
3 3 2 0 0.19 222.26 0.00 2 
3 3 2 0 0.21 227.23 0.00 2 
3 3 2 0 0.23 229.58 0.00 2 
3 3 2 0 0.24 223.86 0.00 2 
3 3 2 0 0.26 223.96 0.00 2 
3 3 2 0 0.28 232.78 0.00 2 
3 3 2 0 0.29 226.85 0.00 2 
3 3 2 0 0.31 238.52 0.00 2 
3 3 2 0 0.32 224.07 0.00 2 
3 3 2 0 0.35 208.59 0.00 2 
3 3 2 0 0.36 237.78 0.00 2 
2 3 2 0 0.41 230.84 0.00 2 
3 3 2 0 0.41 223.10 0.00 2 
3 3 2 0 0.42 224.03 0.00 2 
1 3 2 0 0.46 240.39 0.00 2 
3 3 2 0 0.53 230.77 0.00 2 
3 3 2 0 0.58 207.77 0.00 2 
2 3 2 0 0.62 228.92 0.00 2 
3 3 2 0 0.63 223.16 0.00 2 
3 3 2 0 0.69 224.34 0.00 2 
3 3 2 0 0.70 225.79 0.00 2 
3 3 2 0 0.75 235.86 0.00 2 
3 3 2 0 0.76 233.22 0.00 2 
3 3 2 0 0.81 239.08 0.00 2 
3 3 2 0 0.85 236.70 0.00 2 
3 3 2 0 0.88 211.57 0.00 2 
3 3 2 0 0.99 230.53 0.00 2 
3 3 2 0 1.02 225.63 0.00 2 
3 3 2 0 1.06 222.74 0.00 2 
3 3 2 0 1.15 221.54 0.00 2 
3 3 2 0 1.21 229.82 0.00 2 
3 3 2 0 1.22 219.21 0.00 2 
3 3 2 0 1.29 224.52 0.00 2 
3 3 2 0 1.34 223.89 0.00 2 
3 3 2 0 1.38 221.90 0.00 2 
2 3 2 0 1.40 214.65 0.00 2 
3 3 2 0 1.41 226.15 0.00 2 
3 3 2 0 1.50 216.59 0.00 2 
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Road Type Sheeting Type Main Color Sec. Color 2005 Age 2005 Main Ra 2005 Sec Ra Action Code 
3 3 2 0 1.52 230.32 0.00 2 
1 3 2 0 1.54 220.02 0.00 2 
3 3 2 0 1.58 213.59 0.00 2 
3 3 2 0 1.68 217.16 0.00 2 
3 3 2 0 1.80 220.63 0.00 2 
3 3 2 0 1.92 218.78 0.00 2 
3 3 2 0 1.94 235.22 0.00 2 
3 3 2 0 1.99 223.00 0.00 2 
2 3 2 0 2.01 218.76 0.00 2 
3 3 2 0 2.17 217.24 0.00 2 
2 3 2 0 2.24 221.55 0.00 2 
2 3 2 0 2.27 233.51 0.00 2 
3 3 2 0 2.28 218.43 0.00 2 
3 3 2 0 2.34 213.79 0.00 2 
3 3 2 0 2.50 219.03 0.00 2 
2 3 2 0 2.53 224.36 0.00 2 
2 3 2 0 2.64 226.53 0.00 2 
3 3 2 0 2.67 218.98 0.00 2 
3 3 2 0 2.71 230.55 0.00 2 
3 3 2 0 2.71 220.58 0.00 2 
3 3 2 0 2.75 220.51 0.00 2 
2 3 2 0 2.75 209.66 0.00 2 
3 3 2 0 3.01 222.25 0.00 2 
2 3 2 0 3.02 224.27 0.00 2 
3 3 2 0 3.03 214.56 0.00 2 
3 3 2 0 3.08 208.14 0.00 2 
3 3 2 0 3.13 216.94 0.00 2 
3 3 2 0 3.25 216.08 0.00 2 
3 3 2 0 3.26 217.32 0.00 2 
3 3 2 0 3.36 230.27 0.00 2 
3 3 2 0 3.45 215.10 0.00 2 
3 3 2 0 3.53 234.75 0.00 2 
2 3 2 0 3.53 222.38 0.00 2 
3 3 2 0 3.62 234.06 0.00 2 
2 3 2 0 3.63 214.57 0.00 2 
3 3 2 0 3.72 213.08 0.00 2 
2 3 2 0 3.85 216.40 0.00 2 
3 3 2 0 3.89 222.19 0.00 2 
3 3 2 0 3.96 220.42 0.00 2 
3 3 2 0 4.25 224.65 0.00 2 
3 3 2 0 4.38 225.64 0.00 2 
2 3 2 0 4.39 217.62 0.00 2 
3 3 2 0 4.51 221.64 0.00 2 
3 3 2 0 4.83 215.40 0.00 2 
3 3 2 0 4.87 219.54 0.00 2 
3 3 2 0 5.27 209.46 0.00 2 
2 3 2 0 5.38 208.66 0.00 2 
3 3 2 0 6.13 216.31 0.00 2 
3 3 2 0 6.22 211.81 0.00 2 
3 3 2 0 6.24 207.69 0.00 2 
1 3 2 0 6.40 206.13 0.00 2 
3 3 2 0 6.72 212.45 0.00 2 
3 3 2 0 6.95 220.84 0.00 2 
1 3 2 0 6.98 202.51 0.00 2 
3 3 2 0 7.74 201.70 0.00 2 
3 3 2 0 7.81 209.76 0.00 2 
1 3 2 0 7.93 215.03 0.00 2 
3 3 2 0 8.01 208.78 0.00 2 
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Road Type Sheeting Type Main Color Sec. Color 2005 Age 2005 Main Ra 2005 Sec Ra Action Code 
3 3 2 0 8.56 187.34 0.00 2 
1 3 2 0 8.90 192.70 0.00 2 
3 3 2 0 9.01 201.25 0.00 2 
3 3 2 0 9.60 191.37 0.00 2 
3 3 2 0 9.66 206.73 0.00 2 
2 3 2 0 9.77 194.57 0.00 2 
2 3 2 0 10.11 182.53 0.00 2 
3 3 2 0 10.24 183.76 0.00 2 
3 3 2 0 11.09 194.47 0.00 2 
3 3 2 0 11.11 195.38 0.00 2 
3 3 2 0 11.16 197.75 0.00 2 
3 3 2 0 11.16 182.59 0.00 2 
2 3 2 0 17.06 193.22 0.00 2 
1 3 3 0 0.06 47.04 0.00 3 
3 3 3 0 0.11 51.72 0.00 3 
1 3 3 0 0.22 47.31 0.00 3 
3 3 3 0 0.40 46.72 0.00 3 
2 3 3 0 0.75 49.91 0.00 3 
3 3 3 0 0.89 53.04 0.00 3 
3 3 3 0 0.91 48.76 0.00 3 
1 3 3 0 1.32 50.54 0.00 3 
1 3 3 0 1.32 45.68 0.00 3 
1 3 3 0 1.36 46.95 0.00 3 
1 3 3 0 1.45 42.99 0.00 3 
1 3 3 0 1.92 55.42 0.00 3 
3 3 3 0 2.60 46.79 0.00 3 
1 3 3 0 4.75 38.19 0.00 3 
1 3 3 0 4.77 45.32 0.00 3 
2 3 3 0 5.70 48.89 0.00 3 
3 3 3 0 6.84 40.91 0.00 3 
3 3 3 0 10.08 35.81 0.00 3 
3 3 4 1 0.07 51.83 282.55 1 
3 3 4 1 0.21 52.56 286.93 1 
3 3 4 1 0.22 53.25 277.28 1 
3 3 4 1 0.29 49.69 288.49 1 
3 3 4 1 0.62 43.02 292.18 1 
3 3 4 1 0.69 59.91 276.54 1 
3 3 4 1 0.72 56.67 296.01 1 
3 3 4 1 1.05 59.46 274.33 1 
3 3 4 1 1.08 47.80 282.65 1 
3 3 4 1 1.46 47.20 287.46 1 
3 3 4 1 1.59 48.09 260.50 1 
3 3 4 1 1.93 42.16 287.46 1 
3 3 4 1 2.13 37.49 281.84 1 
3 3 4 1 2.22 47.56 270.19 1 
3 3 4 1 2.27 47.53 266.57 1 
3 3 4 1 2.65 41.69 275.00 1 
3 3 4 1 3.04 48.82 259.96 1 
3 3 4 1 3.22 43.77 277.37 1 
3 3 4 1 3.30 46.21 264.71 1 
3 3 4 1 3.54 45.67 269.83 1 
3 3 4 1 3.67 40.55 269.18 1 
3 3 4 1 4.27 33.28 258.79 1 
3 3 4 1 4.37 49.63 256.75 1 
3 3 4 1 4.51 38.95 263.48 1 
3 3 4 1 4.56 39.15 255.15 1 
3 3 4 1 4.70 46.36 249.17 1 
3 3 4 1 5.30 38.84 268.15 1 
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Road Type Sheeting Type Main Color Sec. Color 2005 Age 2005 Main Ra 2005 Sec Ra Action Code 
3 3 4 1 6.45 27.43 253.27 1 
3 3 4 1 7.57 33.37 249.57 1 
3 3 4 1 9.49 23.90 232.34 1 
3 3 4 1 10.07 17.07 235.18 1 
3 3 4 1 10.51 25.15 234.45 1 

 
 
Histogram of Sign Input File values by Sign Age 
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14.4 Appendix D: List of Input Parameter Values for Each Simulation Scenario 
 

No Input File 

Overall 
Damage 
Rate 

Annual 
Damage 
Rate 

Damage 
Replacement 
Percentage Frequency Set 

Inspection 
Frequency, 
Interstate 

Inspection 
Frequency, 
Primary 

Inspection 
Frequency, 
Secondary 

Accuracy 
Set 

Above 
Min 
and 
Fail, 
not 
Stop 

Above 
Min 
and 
Fail, 
Stop 

Below 
Min 
and 
Fail, 
not 
Stop 

Below 
Min 
and 
Fail,  
Stop 

Rejected 
Set 

Rejected 
Type I AC 
1 
Replaced 

Rejected 
Type I AC 
2 
Replaced 

Rejected 
Type I AC 
3 
Replaced 

Rejected 
Type III 
AC 1 
Replaced 

Rejected 
Type III 
AC 2 
Replaced 

Rejected 
Type III 
AC 3 
Replaced 

Not 
Rejected 
Set 

Not 
Rejected 
Signs 
Replaced 

Conversion 
Set 

Type I, 
AC 1 & 2 
replaced 
with Type 
III 

Type I, 
AC 3 
replaced 
with Type 
III 

Type III 
replaced 
with 
Type III 

Percent 
Rejected 
Replaced 
before Next 
Inspection Budget No. 

1 NCDOT/NCSU 7 4 60 6 1 2 3 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100 None None 

2 NCDOT/NC 7 4 60 6 1 2 3 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

3 State 7 4 60 6 1 2 3 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

4 County 7 4 60 6 1 2 3 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

5 Municipal 7 4 60 6 1 2 3 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

6 Town 7 4 60 6 1 2 3 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

7 NCDOT/NCSU 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

8 NCDOT/NC 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

9 State 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

10 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

11 Municipal 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

12 Town 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

13 NCDOT/NCSU 7 4 60 4 4 4 4 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

14 NCDOT/NC 7 4 60 4 4 4 4 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

15 State 7 4 60 4 4 4 4 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

16 County 7 4 60 4 4 4 4 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

17 Municipal 7 4 60 4 4 4 4 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

18 Town 7 4 60 4 4 4 4 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

19 NCDOT/NCSU 7 4 60 1 1 1 1 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

20 NCDOT/NC 7 4 60 1 1 1 1 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

21 State 7 4 60 1 1 1 1 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

22 County 7 4 60 1 1 1 1 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

23 Municipal 7 4 60 1 1 1 1 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

24 Town 7 4 60 1 1 1 1 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

25 NCDOT/NCSU 7 4 60 6 1 2 3 6 5 5 80 80 5 90 60 40 70 40 20 3 5 6 50 50 50 100   

26 NCDOT/NCSU 7 4 60 6 1 2 3 6 5 5 80 80 5 90 60 40 70 40 20 3 5 7 0 0 0 100   

27 NCDOT/NCSU 7 4 60 6 1 2 3 6 5 5 80 80 5 90 60 40 70 40 20 3 5 5 100 100 100 100   

28 NCDOT/NCSU 7 4 60 6 1 2 3 6 5 5 80 80 5 90 60 40 70 40 20 3 5 8 25 25 25 100   

29 NCDOT/NCSU 7 4 60 6 1 2 3 6 5 5 80 80 5 90 60 40 70 40 20 3 5 1 96 62 100 100   

30 NCDOT/NCSU 7 4 60 6 1 2 3 6 5 5 80 80 5 90 60 40 70 40 20 3 5 2 100 67 100 100   

31 NCDOT/NCSU 7 4 60 6 1 2 3 6 5 5 80 80 5 90 60 40 70 40 20 3 5 4 90 90 100 100   

32 NCDOT/NCSU 7 4 100 9 7 7 7 9 100 100 100 100 4 100 100 100 100 100 100 2 0 5 100 100 100 100   

33 NCDOT/NCSU 7 4 100 10 12 12 12 9 100 100 100 100 4 100 100 100 100 100 100 2 0 5 100 100 100 100   

34 NCDOT/NCSU 7 4 60 9 7 7 7 9 100 100 100 100 4 100 100 100 100 100 100 2 0 5 100 100 100 100   

35 NCDOT/NCSU 7 4 60 10 12 12 12 9 100 100 100 100 4 100 100 100 100 100 100 2 0 5 100 100 100 100   

36 NCDOT/NCSU 7 4 100 9 7 7 7 9 100 100 100 100 4 100 100 100 100 100 100 2 0 5 100 100 100 100   

37 NCDOT/NCSU 7 4 100 10 12 12 12 9 100 100 100 100 4 100 100 100 100 100 100 2 0 5 100 100 100 100   

38 NCDOT/NCSU 7 4 100 11 15 15 15 9 100 100 100 100 4 100 100 100 100 100 100 2 0 5 100 100 100 100   

39 NCDOT/NCSU 7 4 60 11 15 15 15 9 100 100 100 100 4 100 100 100 100 100 100 2 0 5 100 100 100 100   

40 County 7 4 fix - annual 9 7 7 7 9 100 100 100 100 4 100 100 100 100 100 100 2 0 5 100 100 100 100   

41 County 7 4 fix - annual 10 12 12 12 9 100 100 100 100 4 100 100 100 100 100 100 2 0 5 100 100 100 100   
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No Input File 

Overall 
Damage 
Rate 

Annual 
Damage 
Rate 

Damage 
Replacement 
Percentage Frequency Set 

Inspection 
Frequency, 
Interstate 

Inspection 
Frequency, 
Primary 

Inspection 
Frequency, 
Secondary 

Accuracy 
Set 

Above 
Min 
and 
Fail, 
not 
Stop 

Above 
Min 
and 
Fail, 
Stop 

Below 
Min 
and 
Fail, 
not 
Stop 

Below 
Min 
and 
Fail,  
Stop 

Rejected 
Set 

Rejected 
Type I AC 
1 
Replaced 

Rejected 
Type I AC 
2 
Replaced 

Rejected 
Type I AC 
3 
Replaced 

Rejected 
Type III 
AC 1 
Replaced 

Rejected 
Type III 
AC 2 
Replaced 

Rejected 
Type III 
AC 3 
Replaced 

Not 
Rejected 
Set 

Not 
Rejected 
Signs 
Replaced 

Conversion 
Set 

Type I, 
AC 1 & 2 
replaced 
with Type 
III 

Type I, 
AC 3 
replaced 
with Type 
III 

Type III 
replaced 
with 
Type III 

Percent 
Rejected 
Replaced 
before Next 
Inspection Budget No. 

42 County 7 4 fix - annual 11 15 15 15 9 100 100 100 100 4 100 100 100 100 100 100 2 0 5 100 100 100 100   

43 County 7 4 fix - annual fix - 1/7 7 7 7 9 100 100 100 100 4 100 100 100 100 100 100 2 0 5 100 100 100 100   

44 County 7 4 fix - annual fix - 1/12 12 12 12 9 100 100 100 100 4 100 100 100 100 100 100 2 0 5 100 100 100 100   

45 County 7 4 fix - annual fix - 1/15 15 15 15 9 100 100 100 100 4 100 100 100 100 100 100 2 0 5 100 100 100 100   

46 County 7 4 60 2 2 2 2 1 3.5 5.9 27.7 71.4 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

47 County 7 4 60 2 2 2 2 2 3.9 3.9 28.8 28.8 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

48 County 7 4 60 2 2 2 2 3 0 0 100 100 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

49 County 7 4 60 2 2 2 2 4 5 5 40 40 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

50 County 7 4 60 2 2 2 2 5 5 5 60 60 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

51 County 7 4 60 2 2 2 2 7 5 5 90 90 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

52 County 7 4 60 2 2 2 2 8 28 18 81 70 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

53 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 80   

54 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 60   

55 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 0   

56 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 1 9.3 3 95 80 100 100   

57 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 2 0 3 95 80 100 100   

58 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 4 10 3 95 80 100 100   

59 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 5 20 3 95 80 100 100   

60 County 7 4 60 2 2 2 2 6 5 5 80 80 1 88.9 61.7 40.4 66.7 37.5 0 3 5 3 95 80 100 100   

61 County 7 4 60 2 2 2 2 6 5 5 80 80 2 100 66.7 33.3 100 66.7 33.3 3 5 3 95 80 100 100   

62 County 7 4 60 2 2 2 2 6 5 5 80 80 3 100 66.7 33.3 90 50 25 3 5 3 95 80 100 100   

63 County 7 4 60 2 2 2 2 6 5 5 80 80 4 100 100 100 100 100 100 3 5 3 95 80 100 100   

64 County 7 4 60 2 2 2 2 6 5 5 80 80 6 80 50 30 60 30 10 3 5 3 95 80 100 100   

65 County 7 4 60 2 2 2 2 6 5 5 80 80 7 0 0 0 0 0 0 3 5 3 95 80 100 100   

66 County 7 4 60 2 2 2 2 6 5 5 80 80 8 90 60 40 90 60 40 3 5 3 95 80 100 100   

67 County 7 4 60 2 2 2 2 6 5 5 80 80 9 80 50 30 80 50 30 3 5 3 95 80 100 100   

68 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 50 not activated  

69 County 7 4 60 Insp skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100 not activated 1000 

70 County 7 4 60 Insp skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 80 not activated 1000 

71 County 7 4 60 Insp skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 0 not activated 1000 

72 County 7 4 60 Insp skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100 Expected 138 

73 County 7 4 60 Insp skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 80 Expected 167 

74 County 7 4 60 Insp skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 0 Expected 188 

75 County 7 4 60 Insp skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100 30yr avg 121 

76 County 7 4 60 Insp skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 80 30yr avg 119 

77 County 7 4 60 Insp skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 0 30yr avg 111 

78 County 7 4 60 Insp skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 0 Expected 135 

79 County 7 4 60 Irep skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100 not activated 1000 

80 County 7 4 60 Irep skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 80 not activated 1000 

81 County 7 4 60 Irep skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 0 not activated 1000 

82 County 7 4 60 Irep skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100 Expected 138 

83 County 7 4 60 Irep skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 80 Expected 141 

84 County 7 4 60 Irep skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 0 Expected 172 

85 County 7 4 60 Irep skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100 30yr avg 121 

86 County 7 4 60 Irep skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 80 30yr avg 119 

87 County 7 4 60 Irep skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 0 30yr avg 111 

88 County 7 4 60 Irep skip, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 0 Expected 135 
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89 County 7 4 60 NIrep skip, 4 (3) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100 not activated 1000 

90 County 7 4 60 NIrep skip, 4 (3) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 80 not activated 1000 

91 County 7 4 60 NIrep skip, 4 (3) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 0 not activated 1000 

92 County 7 4 60 NIrep skip, 4 (3) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100 Expected 139 

93 County 7 4 60 NIrep skip, 4 (3) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 80 Expected 125 

94 County 7 4 60 NIrep skip, 4 (3) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 0 Expected 80 

95 County 7 4 60 NIrep skip, 4 (3) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100 30yr avg 121 

96 County 7 4 60 NIrep skip, 4 (3) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 80 30yr avg 119 

97 County 7 4 60 NIrep skip, 4 (3) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 0 30yr avg 111 

98 County 7 4 60 NIrep&Insp, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100 not activated 1000 

99 County 7 4 60 NIrep&Insp, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 80 not activated 1000 

100 County 7 4 60 NIrep&Insp, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 0 not activated 1000 

101 County 7 4 60 NIrep&Insp, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100 Expected 138 

102 County 7 4 60 NIrep&Insp, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 80 Expected 141 

103 County 7 4 60 NIrep&Insp, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 0 Expected 172 

104 County 7 4 60 NIrep&Insp, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100 30yr avg 121 

105 NCDOT/NCSU 7.5 4.7 62.7 6 1 2 3 6 5 5 80 80 1 88.9 61.7 40.4 66.7 37.5 0 1 9.3 1 96 62 100 100 Paper #1  

106 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 25 not activated  

107 County 7 4 60 NIrep&Insp, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 80 30yr avg 119 

108 County 7 4 60 NIrep&Insp, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 0 Expected 135 

109 County 7 4 60 NIrep&Insp, 3 (2) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 0 30yr avg 111 

110 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 75 not activated  

111 County 7 4 60 2 2 2 2 6 5 5 80 80 1 88.9 61.7 40.4 66.7 37.5 0 3 5 3 95 80 100 0 rep rej test #2  

112 County 7 4 60 2 2 2 2 6 5 5 80 80 2 100 66.7 33.3 100 66.7 33.3 3 5 3 95 80 100 0 rep rej test #3  

113 County 7 4 60 2 2 2 2 6 5 5 80 80 3 100 66.7 33.3 90 50 25 3 5 3 95 80 100 0 rep rej test #4  

114 County 7 4 60 2 2 2 2 6 5 5 80 80 4 100 100 100 100 100 100 3 5 3 95 80 100 0 rep rej test #5  

115 County 7 4 60 2 2 2 2 6 5 5 80 80 6 80 50 30 60 30 10 3 5 3 95 80 100 0 rep rej test #6  

116 County 7 4 60 2 2 2 2 6 5 5 80 80 7 0 0 0 0 0 0 3 5 3 95 80 100 0 rep rej test #7  

117 County 7 4 60 2 2 2 2 6 5 5 80 80 8 90 60 40 90 60 40 3 5 3 95 80 100 0 rep rej test #8  

118 County 7 4 60 2 2 2 2 6 5 5 80 80 9 80 50 30 80 50 30 3 5 3 95 80 100 0 rep rej test #9  

119 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 2 0 3 95 80 100 100 budget test 80 

120 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 2 0 3 95 80 100 100 budget test 92 

121 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 2 0 3 95 80 100 100 budget test 121 

122 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 2 0 3 95 80 100 100 budget test 127 

123 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 2 0 3 95 80 100 100 budget test 161 

124 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100 budget test 80 

125 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100 budget test 92 

126 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100 budget test 121 

127 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100 budget test 127 

128 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100 budget test 161 

129 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 6 50 50 50 100   

130 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 7 0 0 0 100   

131 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 5 100 100 100 100   

132 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 8 25 25 25 100   

133 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 1 96 62 100 100   

134 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 2 100 67 100 100   
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135 County 7 4 60 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 4 90 90 100 100   

136 County 7 4 60 NIrep skip, 4 (3) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 0 Expected 121 

137 County 7 4 60 NIrep skip, 4 (3) 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 0 Expected 159 

138 NCDOT/NCSU 7.5 4.7 62.7 6 1 2 3 6 5 5 80 80 1a 83.3 57.1 42.4 50 20 0 1 9.3 1 96 62 100 100 Paper #1 true  

139 County 7 2 100 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

140 County 7 4 0 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

141 County 7 4 20 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

142 County 7 4 40 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

143 County 7 4 80 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

144 County 7 4 100 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

145 County 7 6 100 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

146 County 5 2 100 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

147 County 5 4 100 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

148 County 3 2 100 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

149 County 3 2 66.6 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

150 County 5 4 80 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

151 County 5 2 40 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

152 County 7 4 57.1 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

153 County 7 6 85.7 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

154 County 9 8 88.8 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

155 County 9 6 66.6 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

156 County 9 4 44.4 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

157 County 9 2 22.2 2 2 2 2 6 5 5 80 80 5 90 60 40 70 40 20 3 5 3 95 80 100 100   

158 County 7 4 60 2 2 2 2 6 5 5 80 80 4 100 100 100 100 100 100 2 0 3 95 80 100 100 no budget from run 158 

159 County 7 4 60 2 2 2 2 6 5 5 80 80 4 100 100 100 100 100 100 2 0 3 95 80 100 100 budget test 45 

160 County 7 4 60 2 2 2 2 6 5 5 80 80 4 100 100 100 100 100 100 2 0 3 95 80 100 100 budget test 63 

161 County 7 4 60 2 2 2 2 6 5 5 80 80 4 100 100 100 100 100 100 2 0 3 95 80 100 100 budget test 85 

162 County 7 4 60 2 2 2 2 6 5 5 80 80 4 100 100 100 100 100 100 2 0 3 95 80 100 100 budget test 107 

163 County 7 4 60 2 2 2 2 6 5 5 80 80 4 100 100 100 100 100 100 2 0 3 95 80 100 100 budget test 131 

164 County 7 4 60 2 2 2 2 6 5 5 80 80 4 100 100 100 100 100 100 3 5 3 95 80 100 100 budget test 90 

165 County 7 4 60 2 2 2 2 6 5 5 80 80 4 100 100 100 100 100 100 3 5 3 95 80 100 100 budget test 105 

166 County 7 4 60 2 2 2 2 6 5 5 80 80 4 100 100 100 100 100 100 3 5 3 95 80 100 100 budget test 118 

167 County 7 4 60 2 2 2 2 6 5 5 80 80 4 100 100 100 100 100 100 3 5 3 95 80 100 100 budget test 140 

168 County 7 4 60 2 2 2 2 6 5 5 80 80 4 100 100 100 100 100 100 3 5 3 95 80 100 100 budget test 163 

169 County 7 4 100 2 2 2 2 3 0 0 100 100 4 100 100 100 100 100 100 2 0 5 100 100 100 100 "perfect" runs  

170 County 7 4 100 2 2 2 2 3 0 0 100 100 4 100 100 100 100 100 100 3 5 5 100 100 100 100   

171 County 7 4 60 2 2 2 2 3 0 0 100 100 4 100 100 100 100 100 100 2 0 5 100 100 100 100 "perfect" runs  

172 County 7 4 60 2 2 2 2 3 0 0 100 100 4 100 100 100 100 100 100 3 5 5 100 100 100 100   

173 County 7 4 60 1 1 1 1 3 0 0 100 100 4 100 100 100 100 100 100 3 5 5 100 100 100 100 expected life  

174 County 7 4 100 1 1 1 1 3 0 0 100 100 4 100 100 100 100 100 100 3 5 5 100 100 100 100 control signs  

175 County 7 4 60 1 1 1 1 3 0 0 100 100 4 100 100 100 100 100 100 2 0 5 100 100 100 100   

176 County 7 4 100 1 1 1 1 3 0 0 100 100 4 100 100 100 100 100 100 2 0 5 100 100 100 100   
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14.5 Appendix E: Table of Simulation Input Parameters and Variables 
The table below contains the 74 variables used in the Arena sign system simulation 

developed as a part of this research.  Each variable’s function is described and its initial value 

for the base case scenario is given.  Some of the variables serve as input parameters for the 

simulation scenarios while the other variables keep track of essential simulation functions 

and processes. 

 

The variables that serve as input parameters are shaded.  The initial values of the input 

parameters change for each scenario according to the values given in Section 14.4, Appendix 

D: List of Input Parameter Values for Each Simulation Scenario. 

 
 

 Input Parameter/Variable Abbreviation in 
Arena Simulation 

Initial Value  
(Base Case) 

1 Number of signs in the system numsigns 1000 
2 Estimated Type I White Deterioration Slope White1Est -5.451 
3 Type I White Deterioration Slope Standard Deviation White1SE 0.217 
4 Estimated Type I Yellow Deterioration Slope Yellow1Est -3.906 
5 Type I Yellow Deterioration Slope Standard Deviation Yellow1SE 0.210 
6 Type I Red Deterioration Slope Standard Deviation Red1SE 0.171 
7 Estimated Type I Yellow Deterioration Slope Red1Est -0.898 
8 Estimated Type I Green Deterioration Slope Green1Est -0.982 
9 Type I Green Deterioration Slope Standard Deviation Green1SE 0.424 

10 Estimated Type III White Deterioration Slope White3Est -5.236 
11 Type III White Deterioration Slope Standard Deviation White3SE 1.217 
12 Estimated Type III Yellow Deterioration Slope Yellow3Est -2.554 
13 Type III Yellow Deterioration Slope Standard Deviation Yellow3SE 1.103 
14 Estimated Type III Red Deterioration Slope Red3Est -3.521 
15 Type III Red Deterioration Slope Standard Deviation Red3SE 0.667 
16 Estimated Type III Green Deterioration Slope Green3Est -1.345 
17 Type III Green Deterioration Slope Standard Deviation Green3SE 0.248 
18 Initial Overall Damage Percent, Interstate  InterstateInitDamage 7 
19 Initial Overall Damage Percent, Primary  PrimaryInitDamage 7 
20 Initial Overall Damage Percent, Secondary  SecondaryInitDamage 7 

21 Stop Signs Above the Minimum Retro and Fail 
Inspection (%)  StopAboveFailPercent 5 

22 All Other Signs Above the Minimum Retro and Fail 
Inspection (%)  OthersAboveFailPercent 5 
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 Input Parameter/Variable Abbreviation in 
Arena Simulation 

Initial Value  
(Base Case) 

23 Stop Signs Below the Minimum Retro and Fail 
Inspection (%)  StopBelowFailPercent 80 

24 All Other Signs Below the Minimum Retro and Fail 
Inspection (%) OthersBelowFailPercent 80 

25 Rejected Type I Action Code 1 Signs Replaced (percent)  T1AC1Replace 90 
26 Rejected Type I Action Code 2 Signs Replaced (percent)  T1AC2Replace 60 
27 Rejected Type I Action Code 3 Signs Replaced (percent)  T1AC3Replace 40 

28 Rejected Type III Action Code 1 Signs Replaced 
(percent)  T3AC1Replace 70 

29 Rejected Type III Action Code 2 Signs Replaced 
(percent)  T3AC2Replace 40 

30 Rejected Type III Action Code 3 Signs Replaced 
(percent)  T3AC3Replace 20 

31 Not Rejected Signs Replaced (percent) for All Signs, 
Road Types, and Action Codes  NotRejPercentRep 5 

32 Inspection Frequency, Interstate (years)  InspectIntI 2 
33 Inspection Frequency, Primary (years)  InspectIntP 2 
34 Inspection Frequency, Secondary (years)  InspectIntS 2 

35 Damaged Signs Replaced (percent) for All Signs, Road 
Types, and Action Codes DamRepPercent 60 

36 Annual Damage (percent) for All Signs, Road Types, and 
Action Codes  AnnualDamagePercent 4 

37 Current Simulation Year SimYear 0 
38 Simulation Year when Simulation Ends SimLimit 50 
39 Output File Format ( 1= partial, 2 = full) OutputStyle 1 
40 Skip Inspection? (1 = yes, 2 = no) SkipInsp 2 
41 Year when inspection will be skipped InspExYr 2 

42 Skip Non-Inspection Year Replacement? (1 = yes, 2 = 
no) SkipNIRep 2 

43 Year when non-inspection year replacement will be 
skipped NIRepExYr 3 

44 Skip Inspection Year Replacement? (1 = yes, 2 = no) SkipIRep 2 
45 Year when inspection year replacement will be skipped IRepExYr 4 

46 Rejected Signs Replaced (percent) Before Next 
Inspection Year  NiRepTotalPercent 100 

47 Previous year’s count of the number of replaced signs BudgetCounter 0 

48 Maximum number of signs budgeted for replacement in a 
given simulation year ReplacementBudget 140 

49 Have any skips happened in this replication? (1 = yes, 2 = 
no) Skip 2 

50 Count of how many signs in the budget have been 
replaced in a given simulation year Tracker 0 

51 Type I Action Code 1 and 2 Signs Replaced with Type III 
Signs (percent) T1AC12RepT3 95 

52 Type I Action Code 3 Signs Replaced with Type III Signs 
(percent) T1AC3RepT3 80 
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 Input Parameter/Variable Abbreviation in 
Arena Simulation 

Initial Value  
(Base Case) 

53 Type III Signs Replaced with Type III Signs (percent) T3RepT3 100 

54 Percent of rejected Interstate Signs replaced during the 
most recent inspection year IRPI 0 

55 Percent of rejected Primary Signs replaced during the 
most recent inspection year PRPI 0 

56 Percent of rejected Secondary Signs replaced during the 
most recent inspection year SRPI 0 

57 Percent of rejected Interstate Signs replaced during the 
previous simulation year IRPY 0 

58 Percent of rejected Primary Signs replaced during the 
previous simulation year PRPY 0 

59 Percent of rejected Secondary Signs replaced during the 
previous simulation year SRPY 0 

60 Percent of rejected Interstate Signs replaced during the 
current simulation year IRPY1 0 

61 Percent of rejected Primary Signs replaced during the 
current simulation year PRPY1 0 

62 Percent of rejected Secondary Signs replaced during the 
current simulation year SRPY1 0 

63 Previous year’s count of rejected but not replaced 
interstate signs IntRejNotRepOldCount 0 

64 Previous year’s count of rejected but not replaced 
primary signs PriRejNotRepOldCount 0 

65 Previous year’s count of rejected but not replaced 
secondary signs SecRejNotRepOldCount 0 

66 Previous year’s count of rejected interstate signs entering 
the replacement submodel IntRejEnterRepOldCount 0 

67 Previous year’s count of rejected interstate signs entering 
the replacement submodel PriRejEnterRepOldCount 0 

68 Previous year’s count of rejected secondary signs 
entering the replacement submodel SecRejEnterRepOldCount 0 

69 Are interstate signs inspected this simulation year? (1 = 
yes, 2 = no) InspectyearI 2 

70 Are primary signs inspected this simulation year? (1 = 
yes, 2 = no) InspectyearP 2 

71 Are secondary signs inspected this simulation year? (1 = 
yes, 2 = no) InspectyearS 2 

72 Year position in the inspection cycle for interstate signs InspectcycleI 1 
73 Year position in the inspection cycle for primary signs InspectcycleP 1 
74 Year position in the inspection cycle for secondary signs InspectcycleS 1 
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14.6 Appendix F: Table of Simulation Output Measures 
The table below provides the output measure values recorded for the partial output option, 

which was used for most of the simulation scenarios analysis.  The full output option was 

primarily used for debugging/verification purposes.  Each output measure is recorded for 

each simulation year, resulting in 50 measure values per replication and 1500 (50 x 30) 

measure values per simulation scenario run. 

 
 

 Output Measure Name in Arena Simulation 
1 Current simulation year SimYear 
2 Number of signs inspected  Count Inspected 

3 Number of signs inspected and found to be damaged Count Insp Damaged and 
Rejected 

4 Number of signs above the minimum retroreflectivity 
standard that enter the inspection submodel Count AboveMin 

5 Signs rejected during a previous inspection year that were 
not replaced Count Rejected Before Insp 

6 Total number of signs replaced in a non-inspection year Count Replace and Not Insp 
7 Number of damaged signs replaced in a non-inspection year Count RepDamaged in Not Insp 

8 Number of previously rejected signs replaced in a non-
inspection year Count RepRejected in Not Insp 

9 Number of signs inspected and rejected by inspectors for 
poor retroreflectivity Count Retro Rejected 

10 Number of rejected signs to be replaced in an inspection 
year ReplacedRejected 

11 Number of damaged signs to be replaced in an inspection 
year Count RepDamaged in Insp 

12 Total number of signs replaced Enter Sheeting Type 

13 Number of signs that are Type I at the end of the simulation 
year Count Type I 

14 Number of damaged signs at the end of the simulation year Count New Overall Damage 

15 Number of signs above the minimum retroreflectivity 
standard at the end of the simulation year AfterDetPass 

16 Number of signs either damaged or below the minimum 
retroreflectivity standard at the end of the simulation year Unsatisfactory Signs 

17 Number of signs marked for replacement that were not 
replaced because of insufficient budget funds Signs not rep due to budget 

18 Number of signs replaced with Type I sheeting Replace with Type I 
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14.7 Appendix G: View of Simulation Submodels and Modules in Arena 
 
The image below shows a view of the entire simulation model.  The following pages show close-up views of each simulation 

submodel.  

 
 

 
 
 



Create Sign Read Input Count signs read Split Sheeting Type
True

False

maincolor==1
maincolor==2
maincolor==3

Else

Type I Classify

maincolor==1
maincolor==2
maincolor==3

Else

Type III Classify

WhiteType1

YellowType1

GreenType1

StopType1

WhiteType3

YellowType3

GreenType3

StopType3

Attributes
Initialize

White1Pass
True

False

CountWhite1Fail

CountWhite1Pass

Yellow1Pass
True

False

CountYellow1Fail

CountYellow1Pass

Green1Pass
True

False

CountGreen1Fail

CountGreen1Pass

Stop1 Red Pass
True

False

CountStop1Fail

CountStop1Pass

White3Pass
True

False

CountWhite3Fail

CountWhite3Pass

Yellow3Pass
True
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CountYellow3Fail

CountYellow3Pass

Green3Pass
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CountGreen3Fail

CountGreen3Pass
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Stop1 White Pass Stop1 Ratio Test
True

False

Count Red1 Fail Fail
Count LegWhite1

Count Ratio1 Fail

Stop3 Red Pass
True

False

CountStop3Fail

CountStop3Pass
True

False

Stop3 White Pass Stop3 Ratio Test
True

False

Count Red3 Fail

Fail
Count LegWhite3

Count Ratio3 Fail

Assign Pass

Assign Fail

Simulation Setup and Initialization

Start Pass Count

Start Fail Count

Using  input data files from generated age distributions

Attribute "DetStatus" 1 = Pass Min Retro , 2 = Failed Min Retro

Attributes Retro, LegRetro, ReplaceStatus, RejectionStatus, and age

Road Type: Interstate = 1, Primary = 2, Secondary = 3.

Color: White= 1, Yellow= 2, Green= 3, Red(Stop) = 4.

Replacement: 1 = not replaced, 2 = replaced.

All Red signs are Red+White (Stop) style signs.

Failure Criteria

White: Type I = 50, Type III = 50

Yellow: Type I = 50, Type III = 50 (bold symbol signs)

Green: Type I = 7, Type III = 15 (ground mounted)

Red/Stop: Type I = 7 red, 35 white, Type III = 7 red, 35 white.  Ratio white/red greater than or equal to 3.

Attribute "RejectionStatus" 1 = Not Rejected, 2 = Rejected

Sign Classification

Split by Color

Check Pass/Fail  Initially

Signs begin with "RejectionStatus" 1 = Not Rejected

0      

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0
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Damage sort road type

roadtype==1
roadtype==2

Else

Damaged Signs
Interstate Init

Damage
Interstate Initial True

False

Signs
Undamaged

Secondary Init

Primary Initial Damage
True
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Damaged
Interstate Initial

Undamaged
Interstate Initial

Damaged
Primary Initial
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Primary Initial

Damaged
Secondary Initial
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Secondary Initial

InitUndamagedSigns

InitDamagedSigns

Initial Sign Damage and Inspection Setup

Damage
Secondary Initial True

False

Interstate
Parameters
Inspection
Initialize

Initially Damaged?
True

False

Primary
Parameters
Inspection
Initialize

Secondary
Parameters
Inspection
Initialize

Attribute "DamageStatus" 1 = Not Damaged , 2 = Damaged

Set inspectYr = 2 (No).  Set inspectcycle = InspectInt.

REPEAT POINT

Split Road Type

roadtype==1
roadtype==2

Else

equal inspectintI
does inspectcycle True

False

equal inspectintP
does inspectcycle True

False

equal inspectintS
does inspectcycle True

False

Yes inspcyc to 1
Set inspectYr to

Attribute inspectYr: 1 = Yes, 2 = No.

inspectcycle
Increment INT

Inspect Year
True

False

Test
Inspection Damage True

False

Rejected
Tag Damaged as

Rejected
Damaged and

Count Insp

Inspection Year?

Inspected
Count Not

Count Inspected

back to 2
Set InspectYr

Damaged Signs
Secondary Init

Damaged Signs
Primary Init

Signs
Undamaged
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Signs
Undamaged
Interstate Init

Exception SimYear?
True

False

True

False

Skip Inspection Year?

Variable SkipInsp: 1 = Yes, 2 = No.

Test
Inspection Rejection True

False

before Insp
Count Rejected

Inspection
Enter Retro

No Insp Skip

to 1
Set inspectyearI

to 1
Set inspectyearP

to 1
Set inspectyearS

Variable inspectyearIPS: 1 = Yes, 2 = No.

inspectcycle
Increment PRI

inspectcycle
Increment SEC

Batch Insp

Separate Insp

Split by Road Type

Input Parameters
Use of Variables InspectInt is a input parameter variable.  How often signs inspected.

inspectcycle is an attribute, assigned to each sign.

Counting total # of signs intially damaged

Does att inspectcycle =var  inspectInt?
Always true for first year

Tracks where sign is in the inspection cycle.

1 means this sign is inspected this year

Set inspectcycle = 1

Wait for all signs until proceeding.

Attribute inspectYr = 1?

SIGNS NOT INSPECTED THIS YEAR

Signs already rejected don't need inspection.

SIGNS ENTERING RETRO INSPECTION

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

     0

0      
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NumberRejected

Inspection

Above Min Ra
True

False

Stop Fail Inspection
True

False

StopAboveFail

Reject Inspected

Inspection
All Others Fail True

False

OtherAboveFail

Below
Stop Fail Inspection True

False

StopBelowFail

Inspection Below
All Others Fail True

False

OtherBelowFail

Not Rejected
SplitSign Above Min

True

False

Split Sign Below Min
True

False

Rejected
Count Retro

RetroRejected
SignsNot

CountBelowMin

CountAboveMin

SplitSign Rejected

Entity.Type==Stop1
Entity.Type==Yellow1
Entity.Type==White1
Entity.Type==Green1
Entity.Type==Stop3
Entity.Type==Yellow3
Entity.Type==White3

Else

Type 1 AC 1 Replace
True

False

ReplacedRejected
Rejected
Replace

Type 1 AC 2 Replace
True

False

Type 1 AC 3 Replace
True

False

Type 3 AC 1 Replace
True

False

Type 3 AC 2 Replace
True

False

Type 3 AC 3 Replace
True

False

Replacement of Inspected Signs

SplitSign NotRejected
True

False

NotRejMarkforRep
NotRejected

Replace

RejNotRep
Rejected

NoReplace

NotRejNotRep
NotRejected
NoReplace

Replaced
Count Signs NOT

Attribute "RejectionStatus" 1 = Not Rejected, 2 = Rejected

Attribute "ReplaceStatus" 1 = Replace, 2 = No replace

damaged
Rejected Sign True

False

Inspection Year
Replace Damaged in True

False

Insp
RepDamaged in

Count

in Insp
NotRepDamaged

Count

Damaged Insp
Rejected
Replace

Exception I SimYear?
True

False

True

False

Skip IRep Year?

Variable SkipNIRep: 1 = Yes, 2 = No.

True

False

N Skip IRep Year?

N Exception I SimYear?
True

False

No Insp Rep Skip

Split Road Type2

roadtype==1
roadtype==2

Else

Rep
Count Int Rej Not

Rep
Count Pri Rej Not

Not Rep
Count Sec Rej

Rej Rep
Count Enter Insp

Split Road Type3

roadtype==1
roadtype==2

Else

Enter Rep
Count Int Rej

Enter Rep
Count Pri Rej

Enter Rep
Count Sec Rej

Split Above and Below Minimum Signs
using attribute DetStatus.

ABOVE MIN

BELOW MIN

Split Stop Signs from the other signs

Split by Road Type for Counting

Variable SkipIRep: 1 = Yes, 2 = No.

NOT REJECTED

REJECTED

DAMAGED

Var DamRepPercent

Replacement by Action Code
REJECTED & REPLACED

DAMAGED & REPLACED

DAMAGED & NOT REPLACED

REJECTED & NOT REPLACED

NOT REJECTED & NOT REPLACED

NOT REJECTED & REPLACED

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0
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Test
No Inspect Damage True

False

Non Inspection Year
Replace Damaged in True

False

Non-Inspection Year Replacement

rejected?
Has sign been True

False

in Non Inspection Year
Replace Not Rejected True

False

inspected
Replace non

Not Insp
RepDamaged in

Count

in Not Insp
NotRepDamaged

Count

Not Insp
RepRejected in

Count

Not Insp
RepRejected in

Count Not

Insp
Rejected in Not
Count Rep Not

Not Insp
Not Rejected in
Count Not Rep

Insp
Replace and  Not

Count Not

and  Not Insp
Count Replace

Split IPS

roadtype==1
roadtype==2

Else

Int Rep Rej Non Insp
True

False

Pri Rep Rej Non Insp
True

False

Sec Rep Rej Non Insp
True

False

Exception NI SimYear?
True

False

True

False

Skip NIRep Year?

For Blanket Replacement

Skip
No NonInsp Rep

Blanket Test
True

False

Percent and IRPI
Compare NIRepTotal True

False

Percent and PRPI
Compare NIRepTotal True

False

Percent and SRPI
Compare NIRepTotal True

False

So

Variable SkipNIRep: 1 = Yes, 2 = No.

Damage NI Replacement

NI Rep, Rejected Signs

NI Rep, Not Rejected Signs

Var NotRejPercentRep

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0
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EnterSheetingType

Split Type I and III
True

False

AC Split

actioncode==1
actioncode==2

Else

Type 1
Replace with

Type 3
Replace with

Replace
AC 12 Sheeting Type True

False

Replace
AC 3 Sheeting Type

True

False

3
Rep Sheet Type

Create New Sign

Sort Entity Type

Entity.Type==Green1
Entity.Type==Stop1
Entity.Type==White1
Entity.Type==Yellow1Else

Green3
Change to

Change to Stop3

White3
Change to

Yellow3
Change to

Sort Entity Type 1

Entity.Type==Green1
Entity.Type==Stop1
Entity.Type==White1
Entity.Type==Yellow1
Entity.Type==Green3
Entity.Type==Stop3
Entity.Type==White3

Else

Stop1Retro
Assign New

Green1Retro
Assign New

White1Retro
Assign New

Yellow1Retro
Assign New

Green3 EL Retro
Assign New

Stop3 EL Retro
Assign New

White3 EL Retro
Assign New

Yellow3 EL Retro
Assign New

CountNewGreen1

CountNewStop1

CountNewWhite1

CountNewYellow1

CountNewGreen3

CountNewStop3

CountNewWhite3

CountNewYellow3

New Sign Creation

Type I or III Replacement

Replaced
Duplicate All

Original

Duplicate

Replaced Signs
Disposed

Split Type
True

False

CountType1Rep

CountType3Rep

Replacements
Expected

Batch for Rep

Separate for Rep Skip year
True

False

Is status replace
True

False

Is status replace 1
True

False

expected replacements
Budget greater than True

False

Replacements
Not Expected

to budget
Signs not rep due

Status
Change Rep

Budget Restrictions in Skip Years

Tracker plus
True

False

Budget
Is tracker less than

Replace
Type 3 Sheeting Type True

False

1
Rep Sheet Type

Sort Entity Type2

Entity.Type==Green3
Entity.Type==Stop3
Entity.Type==White3
Entity.Type==Yellow3Else

Green1
Change to

Change to Stop1

White1
Change to

Yellow1
Change to

Assign IRPI1
Is inspectyearI equal to True

False

Assign PRPI

Assign SRPI

to 1
Is inspectyearP equal True

False

to 1
Is inspectyearS equal True

False

IRPY equals IRPI

PRPI
PRPY equals

SRPI
SRPY equals

Increment IRPY
IRPY1

IRPY equals

Increment PRPY PRPY1
PRPY equals

Increment SRPY SRPY1
SRPY equals

Int Zero Check
True

False

Assign IRPI Zero

Pri Zero Check
True

False

Zero
Assign PRPI

Zero
Assign SRPI

Sec Zero Check
True

False

Replace by Sheeting Type and Action Code

Type III Signs

Type I Signs

0      

     0

0      

     0

0      

     0

0      

     0

0      

0      

     0

     0

0      0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0
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Zero CheckB
True

False

Make Retro ZeroB

Annual Deterioration

White3 DetRate

White1 DetRate

Yellow1 DetRate

Green1 DetRate

Stop1 DetRate

Yellow3 DetRate

Green3 DetRate

Stop3 DetRate

White1PassB
True

False

CountWhite1FailB

CountWhite1PassB

Yellow1PassB
True

False

CountYellow1FailB

CountYellow1PassB

Green1PassB
True

False

CountGreen1FailB

CountGreen1PassB

Stop1 Red PassB
True

False

CountStop1FailB

CountStop1PassB

White3PassB
True

False

CountWhite3FailB

CountWhite3PassB

Yellow3PassB
True

False

CountYellow3FailB

CountYellow3PassB

Green3PassB
True

False

CountGreen3FailB

CountGreen3PassB

True

False

Stop1 White PassB Stop1 Ratio TestB
True

False

Count Red1 FailB FailB
Count LegWhite1

FailB
Count Ratio1

Stop3 Red PassB
True

False

CountStop3FailB

CountStop3PassB
True

False

Stop3 White PassB Stop3 Ratio TestB
True

False

Count Red3 FailB

FailB
Count LegWhite3

FailB
Count Ratio3

Sort Entity Type Det

Entity.Type==White1
Entity.Type==Yellow1
Entity.Type==Green1
Entity.Type==Stop1
Entity.Type==White3
Entity.Type==Yellow3
Entity.Type==Green3

Else

AfterDetPass

AfterDetFail

After
Assign Pass

Assign Fail After Split Type Fail
True

False

CountType1Fail
CountType3Fail

ort all signs by Color and Sheeting Type

Also checking for Pass/Fail Retroreflectivity

DetStatus = 2 for failing signs

PASS

FAIL

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0

0      

     0
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Dispose of signs

New Annual Damage

Collect Annual Stats and Loop to Next Year

Annual Damage
True

False

Damage
Assign Annual

Is Already Damaged?
True

False

Annual Damage
Count New

Damage
Batch Before

Damage
Separate for

Damage
Carryover

Count New

Overall Damage
Count New

IncrementYear

Batch

Separate

YearCount

FullOutputData

End Test
True

False

Dispose
Separate to

Full or Part
True

False

One Year Older

Is Damaged?
True

False

Type I or Type III
True

False

Count Type I

Count Type III

Below Standard
True

False

DamageBelowStd

Part OutputData

Check if DamageStatus = 2Var AnnualDamagePercent

Check if DamageStatus = 2

Annual Damage % applies to all signs, already damaged or not.
Sign could be damaged one year, and then the next again.

Check if DetStatus = 2

Do not double count damaged and failed signs

Used to calcuate Unsastifactory Signs

Increment the simulation year

and key tracking variables

SimYear = Sim Limit?

Output Data Format
Write Output Data

age all signs one year

Head back to Inspection submodel

0      

0      

     0

0      

     0     0

0      

0      

0      

0      

     0

0      

0      

     0

0      

     0

0      

     0

0      

     0
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