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24 APPENDICES
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APPENDIX A

Strain Gauge Locations – Test STTR-1

Figure A-1. Strain Gauge Nos. 1 through 7 Locations, Test STTR-1

Figure A-2. Strain Gauge No. 8 Location, Test STTR-1

Figure A-3. Strain Gauge Nos. 9 and 10 Locations, Test STTR-1

Figure A-4. Strain Gauge Nos. 11 through 17 Locations, Test STTR-1

Figure A-5. Strain Gauge No. 18 Location, Test STTR-1

Figure A-6. Strain Gauge Nos. 19 and 20 Locations, Test STTR-1
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Figure A-1. Strain Gauge Nos. 1 through 7 Locations, Test STTR-1



295

Figure A-2. Strain Gauge No. 8 Location, Test STTR-1
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Figure A-3. Strain Gauge Nos. 9 and 10 Locations, Test STTR-1
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Figure A-4. Strain Gauge Nos. 11 through 17 Locations, Test STTR-1
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Figure A-5. Strain Gauge No. 18 Location, Test STTR-1



299

Figure A-6. Strain Gauge Nos. 19 and 20 Locations, Test STTR-1
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APPENDIX B

Strain Gauge Locations – Test STTR-2

Figure B-1. Strain Gauge Nos. 1 through 3 Locations, Test STTR-2

Figure B-2. Strain Gauge No. 4 Location, Test STTR-2

Figure B-3. Strain Gauge Nos. 5, 6, 9, and 11 through 14 Locations, Test STTR-2

Figure B-4. Strain Gauge Nos. 7 and 8 Locations, Test STTR-2

Figure B-5. Strain Gauge No. 10 Location, Test STTR-2

Figure B-6. Strain Gauge Nos. 15 through 17 Locations, Test STTR-2

Figure B-7. Strain Gauge No. 18 Location, Test STTR-2

Figure B-8. Strain Gauge Nos. 19 and 20 Locations, Test STTR-2
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Figure B-1. Strain Gauge Nos. 1 through 3 Locations, Test STTR-2
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Figure B-2. Strain Gauge No. 4 Location, Test STTR-2
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Figure B-3. Strain Gauge Nos. 5, 6, 9, and 11 through 14 Locations, Test STTR-2
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Figure B-4. Strain Gauge Nos. 7 and 8 Locations, Test STTR-2
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Figure B-5. Strain Gauge No. 10 Location, Test STTR-2
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Figure B-6. Strain Gauge Nos. 15 through 17 Locations, Test STTR-2
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Figure B-7. Strain Gauge No. 18 Location, Test STTR-2
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Figure B-8. Strain Gauge Nos. 19 and 20 Locations, Test STTR-2
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APPENDIX C

BARRIER VII Computer Models - Wood System

Figure C-1. Model of the Wood Bridge Railing System

Figure C-2. Model of the Approach Guardrail System attached to the Wood Bridge Railing

Figure C-3. Idealized Finite Element, 2 Dimensional Vehicle Model for the 2,000-kg Pickup Truck

Figure C-4. Idealized Finite Element, 2 Dimensional Vehicle Model for the 8,000-kg Straight Truck
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Figure C-1. Model of the Wood Bridge Railing System
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Figure C-2. Model of the Approach Guardrail System attached to the Wood Bridge Railing
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Figure C-3. Idealized Finite Element, 2 Dimensional Vehicle Model for the 2,000-kg Pickup Truck
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Figure C-4. Idealized Finite Element, 2 Dimensional Vehicle Model for the 8,000-kg Straight Truck
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APPENDIX D

Typical BARRIER VII Input Data Files - Wood System

Note that the example BARRIER VII input data files included in Appendix D corresponds with the
critical impact point for tests TRBR-1, TRBR-2, TRBR-3, and TRBR-4, respectively.
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NCHRP TL-4 CURB BRIDGE RAILING (8000kg,15deg,80km/hr,8.75x13.5,6.75x12,8.75x10.5) - Run
No. 7
  117   11    6    2  143   20    2    0
    0.0010    0.0010      0.80  200    0       1.0    1
    1    5    5    5    5    5    1                
    1       0.0       0.0
    9     600.0       0.0
   13     675.0       0.0
   14    699.75       0.0
   15    699.75       0.0
   16     724.5       0.0
   17     724.5       0.0
   96    1684.5       0.0
   97    1684.5       0.0
  116    2164.5       0.0
  117    2164.5       0.0
    1    9    7    1       0.0
    9   13    3    1       0.0
   16   96   39    2       0.0
   17   97   39    2       0.0
   96  116    9    2       0.0
   97  117    9    2       0.0
    1   65       0.3
  116  114  112  110  108  106  104  102  100   98
   96   94   92   90   88   86   84   82   80   78
   76   74   72   70   68   66   64   62   60   58
   56   54   52   50   48   46   44   42   40   38
   36   34   32   30   28   26   24   22   20   18
   16   14   13   12   11   10    9    8    7    6
    5    4    3    2    1
    2   52       0.3
  117  115  113  111  109  107  105  103  101   99
   97   95   93   91   89   87   85   83   81   79
   77   75   73   71   69   67   65   63   61   59
   57   55   53   51   49   47   45   43   41   39
   37   35   33   31   29   27   25   23   21   19
   17   15
  100   12
    1      2.31      1.99     75.00   30000.0      6.92      99.5      68.5 0.10
    2      2.48      2.13     18.75   30000.0      7.41     106.5      73.5 0.10
    3      2.83      2.41     18.75   30000.0      8.38     120.5      83.5 0.10
    4      3.17      2.68     18.75   30000.0      9.35     134.0      93.5 0.10
    5      3.52      2.96     18.75   30000.0     10.32     148.0     103.5 0.10
    6      3.76      3.10     24.75   30000.0     10.81     155.0     110.0 0.10
    7     753.7     118.1     24.75    1400.0      41.0      67.9    1098.4 0.10
    8     753.7     118.1     24.00    1400.0      41.0      67.9    1098.4 0.10
    9     753.7     118.1     48.00    1400.0      41.0      67.9    1098.4 0.10
   10     972.0      81.0     24.75    1500.0      28.1      46.6    1032.8 0.10
   11     972.0      81.0     24.00    1500.0      28.1      46.6    1032.8 0.10
   12     972.0      81.0     48.00    1500.0      28.1      46.6    1032.8 0.10
  300    6
    1      21.0       0.0    6338.0   13943.0      94.7    6820.0    1540.0 0.10
     310.0      70.0       1.0       1.0
    2      21.0       0.0      15.0      11.0      50.0     315.0     231.0 0.10
      18.8      13.8      20.0      20.0
    3      21.0       0.0      15.0      15.0      77.0     315.0     315.0 0.10
      18.8      18.8      20.0      20.0
    4      18.0      0.25      9.01     13.05     106.3     683.4     820.1 0.10
      52.8      52.8       5.8       4.8
    5      18.0      0.25    6338.0   13943.0      94.7    6820.0    1540.0 0.10
     310.0      70.0       1.0       1.0
    6      8.25       0.0    6338.0   13943.0      94.7    6820.0    1540.0 0.10
     310.0      70.0       1.0       1.0
    1    1    2    8    1  101       0.0       0.0       0.0
    9    9   10    0    0  102       0.0       0.0       0.0
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   10   10   11    0    0  103       0.0       0.0       0.0
   11   11   12    0    0  104       0.0       0.0       0.0
   12   12   13    0    0  105       0.0       0.0       0.0
   13   13   14    0    0  106       0.0       0.0       0.0
   14   14   16    0    0  107       0.0       0.0       0.0
   15   16   18   54    2  108       0.0       0.0       0.0
   55   96   98   64    2  109       0.0       0.0       0.0
   65   15   17    0    0  110       0.0       0.0       0.0
   66   17   19  105    2  111       0.0       0.0       0.0
  106   97   99  115    2  112       0.0       0.0       0.0
  116    1    0    0    0  301       0.0       0.0       0.0       0.0       0.0
  117    2    0  121    1  302       0.0       0.0       0.0       0.0       0.0
  122    7    0  124    1  303       0.0       0.0       0.0       0.0       0.0
  125   11    0  126    2  303       0.0       0.0       0.0       0.0       0.0
  127   16   17  137    8  304       0.0       0.0       0.0       0.0       0.0
  138  100  101  141    4  304       0.0       0.0       0.0       0.0       0.0
  142  116  117    0    0  305       0.0       0.0       0.0       0.0       0.0
  143   15    0    0    0  306       0.0       0.0       0.0       0.0       0.0
   17637.0  561483.4   20    7    6    0    1
    1     0.082      0.21       1.5      18.0
    2     0.063      0.19       2.0      12.0
    3     0.045      0.17       3.0       4.0
    4     0.800      0.95       2.5       2.5
    5     0.900      1.05       3.5       2.0
    6      0.35      0.25      10.0       3.0
    7       2.5       3.5       4.5       3.0
    1     152.4      24.5    1      10.0    1    0    0    0
    2     152.4      34.5    1      10.0    1    0    0    0
    3     152.4      44.5    1      15.0    1    0    0    0
    4     132.4      44.5    1      20.0    1    0    0    0
    5     112.4      44.5    2      20.0    1    0    0    0
    6      92.4      44.5    2      20.0    1    0    0    0
    7      72.4      44.5    2     18.25    1    0    0    0
    8      55.9      44.5    2      11.5    1    0    0    0
    9      55.9     47.75    3     23.25    0    0    0    0
   10      15.9     47.75    4      40.0    0    0    0    0
   11     -24.1     47.75    5      40.0    0    0    0    0
   12     -85.1     47.75    5      40.0    0    0    0    0
   13    -125.1     47.75    5      40.0    0    0    0    0
   14    -165.1     47.75    5      20.0    0    0    0    0
   15    -165.1    -47.75    5       1.0    0    0    0    0
   16      55.9    -47.75    3       1.0    0    0    0    0
   17      55.9     -44.5    2       1.0    0    0    0    0
   18     152.4     -44.5    1       1.0    0    0    0    0
   19     -79.1     45.75    7       1.0    1    0    0    0
   20     123.9     42.12    6       1.0    1    0    0    0
    1     123.9     38.12       0.0     2214.
    2     123.9    -38.12       0.0     2214.
    3     -79.1     41.75       0.0     2755.
    4     -79.1    -41.75       0.0     2755.
    5     -79.1     28.62       0.0     2755.
    6     -79.1    -28.62       0.0     2755.
    1       0.0       0.0
    3    1060.5       0.0      15.0      49.7       0.0       0.0      10.0
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NCHRP TL-4 CURB BRIDGE RAILING (2000kg,25deg,100km/hr,8.75x10.5,6.75x12,8.75x13.5) - Run
No. 1
  117   11    6    2  143   20    2    0
    0.0010    0.0010      0.80  200    0       1.0    1
    1    5    5    5    5    5    1            
    1       0.0       0.0
    9     600.0       0.0
   13     675.0       0.0
   14    699.75       0.0
   15    699.75       0.0
   16     724.5       0.0
   17     724.5       0.0
   96    1684.5       0.0
   97    1684.5       0.0
  116    2164.5       0.0
  117    2164.5       0.0
    1    9    7    1       0.0
    9   13    3    1       0.0
   16   96   39    2       0.0
   17   97   39    2       0.0
   96  116    9    2       0.0
   97  117    9    2       0.0
    1   65       0.3
  116  114  112  110  108  106  104  102  100   98
   96   94   92   90   88   86   84   82   80   78
   76   74   72   70   68   66   64   62   60   58
   56   54   52   50   48   46   44   42   40   38
   36   34   32   30   28   26   24   22   20   18
   16   14   13   12   11   10    9    8    7    6
    5    4    3    2    1
    2   52       0.3
  117  115  113  111  109  107  105  103  101   99
   97   95   93   91   89   87   85   83   81   79
   77   75   73   71   69   67   65   63   61   59
   57   55   53   51   49   47   45   43   41   39
   37   35   33   31   29   27   25   23   21   19
   17   15
  100   12
    1      2.31      1.99     75.00   30000.0      6.92      99.5      68.5 0.10
    2      2.48      2.13     18.75   30000.0      7.41     106.5      73.5 0.10
    3      2.83      2.41     18.75   30000.0      8.38     120.5      83.5 0.10
    4      3.17      2.68     18.75   30000.0      9.35     134.0      93.5 0.10
    5      3.52      2.96     18.75   30000.0     10.32     148.0     103.5 0.10
    6      3.76      3.10     24.75   30000.0     10.81     155.0     110.0 0.10
    7     753.7     118.1     24.75    1400.0      41.0      67.9    1098.4 0.10
    8     753.7     118.1     24.00    1400.0      41.0      67.9    1098.4 0.10
    9     753.7     118.1     48.00    1400.0      41.0      67.9    1098.4 0.10
   10     972.0      81.0     24.75    1500.0      28.1      46.6    1032.8 0.10
   11     972.0      81.0     24.00    1500.0      28.1      46.6    1032.8 0.10
   12     972.0      81.0     48.00    1500.0      28.1      46.6    1032.8 0.10
  300    6
    1      21.0       0.0    6338.0   13943.0      94.7    6820.0    1540.0 0.10
     310.0      70.0       1.0       1.0
    2      21.0       0.0      15.0      11.0      50.0     315.0     231.0 0.10
      18.8      13.8      20.0      20.0
    3      21.0       0.0      15.0      15.0      77.0     315.0     315.0 0.10
      18.8      18.8      20.0      20.0
    4      18.0      0.25      9.07     13.05     106.3     683.4     820.1 0.10
      52.8      52.8       5.8       4.8
    5      18.0      0.25    6338.0   13943.0      94.7    6820.0    1540.0 0.10
     310.0      70.0       1.0       1.0
    6      8.25       0.0    6338.0   13943.0      94.7    6820.0    1540.0 0.10
     310.0      70.0       1.0       1.0
    1    1    2    8    1  101       0.0       0.0       0.0
    9    9   10    0    0  102       0.0       0.0       0.0
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   10   10   11    0    0  103       0.0       0.0       0.0
   11   11   12    0    0  104       0.0       0.0       0.0
   12   12   13    0    0  105       0.0       0.0       0.0
   13   13   14    0    0  106       0.0       0.0       0.0
   14   14   16    0    0  107       0.0       0.0       0.0
   15   16   18   54    2  108       0.0       0.0       0.0
   55   96   98   64    2  109       0.0       0.0       0.0
   65   15   17    0    0  110       0.0       0.0       0.0
   66   17   19  105    2  111       0.0       0.0       0.0
  106   97   99  115    2  112       0.0       0.0       0.0
  116    1    0    0    0  301       0.0       0.0       0.0       0.0       0.0
  117    2    0  121    1  302       0.0       0.0       0.0       0.0       0.0
  122    7    0  124    1  303       0.0       0.0       0.0       0.0       0.0
  125   11    0  126    2  303       0.0       0.0       0.0       0.0       0.0
  127   16   17  137    8  304       0.0       0.0       0.0       0.0       0.0
  138  100  101  141    4  304       0.0       0.0       0.0       0.0       0.0
  142  116  117    0    0  305       0.0       0.0       0.0       0.0       0.0
  143   15    0    0    0  306       0.0       0.0       0.0       0.0       0.0
    4410.0   40000.0   20    6    4    0    1
    1     0.055      0.12      6.00      17.0
    2     0.057      0.15      7.00      18.0
    3     0.062      0.18     10.00      12.0
    4     0.110      0.35     12.00       6.0
    5      0.35      0.45      6.00       5.0
    6      1.45      1.50     15.00       1.0
    1    100.75    15.875    1      12.0    1    0    0    0
    2    100.75    27.875    1      12.0    1    0    0    0
    3    100.75    39.875    2      12.0    1    0    0    0
    4     88.75    39.875    2      12.0    1    0    0    0
    5     76.75    39.875    2      12.0    1    0    0    0
    6     64.75    39.875    2      12.0    1    0    0    0
    7     52.75    39.875    2      12.0    1    0    0    0
    8     40.75    39.875    2      12.0    1    0    0    0
    9     28.75    39.875    2      12.0    1    0    0    0
   10     16.75    39.875    2      12.0    1    0    0    0
   11    -13.25    39.875    3      12.0    1    0    0    0
   12    -33.25    39.875    3      12.0    1    0    0    0
   13    -53.25    39.875    3      12.0    1    0    0    0
   14    -73.25    39.875    3      12.0    1    0    0    0
   15    -93.25    39.875    3      12.0    1    0    0    0
   16   -113.25    39.875    4      12.0    1    0    0    0
   17   -113.25   -39.875    4      12.0    0    0    0    0
   18    100.75   -39.875    1      12.0    0    0    0    0
   19     69.25     37.75    5       1.0    1    0    0    0
   20    -62.75     37.75    6       1.0    1    0    0    0
    1     69.25     37.75       0.0      608.
    2     69.25    -37.75       0.0      608.
    3    -62.75     37.75       0.0      492.
    4    -62.75    -37.75       0.0      492.
    1       0.0       0.0
    3    1012.5       0.0      25.0     62.14       0.0       0.0       5.0
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 APPROACH TRANSITION FOR NCHRP TL-4 CURB BRIDGE RAILING
   75   16    8    2   94   40    2    0
    0.0010    0.0010      0.80  150    0       1.0    1
    1    5    5    5    5    5    1
    1       0.0       0.0
   13     450.0       0.0
   17     525.0       0.0
   21     562.5       0.0
   22     562.5       0.0
   23   571.875       0.0
   38   665.625       0.0
   39     675.0       0.0
   40     675.0       0.0
   41     684.5       0.0
   42    703.75       0.0
   43    703.75       0.0
   44     723.0       0.0
   45     723.0       0.0
   74    1083.0       0.0
   75    1083.0       0.0
    1   13   11    1       0.0
   13   17    3    1       0.0
   17   21    3    1       0.0
   21   39    5    3       0.0
   22   40    5    3       0.0
   23   38    4    3       0.0
   44   74   14    2       0.0
   45   75   14    2       0.0
    1   51       0.3 
   74   72   70   68   66   64   62   60   58   56
   54   52   50   48   46   44   42   41   39   38   
   36   35   33   32   30   29   27   26   24   23    
   21   20   19   18   17   16   15   14   13   12
   11   10    9    8    7    6    5    4    3    2
    1
    2   24       0.3 
   75   73   71   69   67   65   63   61   59   57
   55   53   51   49   47   45   43   40   37   34
   31   28   25   22  
  100   19
    1      2.31      1.99     37.50   30000.0      6.92      99.5      68.5 0.10
    2      2.48      2.13     18.75   30000.0      7.40     106.2      73.8 0.10
    3      2.84      2.40     18.75   30000.0      8.38     120.0      84.0 0.10
    4      3.20      2.68     18.75   30000.0      9.35     134.0      94.0 0.10
    5      3.58      2.96     18.75   30000.0     10.32     148.0     104.2 0.10
    6      4.82      4.00     9.375   30000.0     13.95     200.0     140.0 0.10
    7      4.82      4.00     9.500   30000.0     13.95     200.0     140.0 0.10
    8     753.7     118.1     19.25    1400.0      41.0      67.9    1098.4 0.10
    9     753.7     118.1     19.25    1400.0      41.0      67.3    1098.4 0.10
   10     753.7     118.1     24.00    1400.0      41.0      67.9    1098.4 0.10
   11     12.32     19.13     18.75    1500.0      6.63      6.38     50.00 0.10
   12     49.36     30.38     18.75    1500.0     10.54      6.38     50.00 0.10
   13    127.02     41.63     18.75    1500.0     14.44      6.38     50.00 0.10
   14    260.36     52.88     18.75    1500.0     18.34      6.38     50.00 0.10
   15    464.41     64.13     18.75    1500.0     22.25      6.38     50.00 0.10
   16    754.23     75.38     18.75    1500.0     26.15      6.38     50.00 0.10
   17     972.0      81.0     28.75    1500.0      28.1      46.6     50.00 0.10
   18     972.0      81.0     19.25    1500.0      28.1      46.6     50.00 0.10
   19     972.0      81.0     24.00    1500.0      28.1      46.6     50.00 0.10
  300    8
    1      21.0       0.0     102.5      2.48      70.4     735.0     191.1 0.10
      35.0      13.8      20.0      20.0
    2      21.0       0.0      1.95      1.56      70.4     214.2     191.1 0.10
      18.8      13.8      20.0      20.0
    3      21.0       0.0      1.67      1.67      93.9     377.9     377.9 0.10
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      27.6      27.6      20.1      20.1
    4      21.0       0.0      1.67      1.67      93.9     444.2     444.2 0.10
      27.6      27.6      20.1      20.1
    5      21.0       0.0      1.67      1.67      93.9     413.6     413.6 0.10
      27.6      27.6      20.1      20.1
    6      21.0      8.13      1.67      1.67      93.9     413.6     413.6 0.10
      27.6      27.6      20.1      20.1
    7      18.0      0.25      9.01     13.05     106.3     683.4     820.1 0.10
      52.8      52.8       5.8       4.8
    8      18.0      0.25    6338.0   13943.0      94.7    6820.0    1540.0 0.10
     310.0      70.0       1.0       1.0
    1    1    2   12    1  101       0.0       0.0       0.0
   13   13   14    0    0  102       0.0       0.0       0.0
   14   14   15    0    0  103       0.0       0.0       0.0
   15   15   16    0    0  104       0.0       0.0       0.0
   16   16   17    0    0  105       0.0       0.0       0.0
   17   17   18   20    1  106       0.0       0.0       0.0
   21   21   23    0    0  106       0.0       0.0       0.0
   22   23   24    0    0  106       0.0       0.0       0.0
   23   24   26    0    0  106       0.0       0.0       0.0
   24   26   27    0    0  106       0.0       0.0       0.0
   25   27   29    0    0  106       0.0       0.0       0.0
   26   29   30    0    0  106       0.0       0.0       0.0
   27   30   32    0    0  106       0.0       0.0       0.0
   28   32   33    0    0  106       0.0       0.0       0.0
   29   33   35    0    0  106       0.0       0.0       0.0
   30   35   36    0    0  106       0.0       0.0       0.0
   31   36   38    0    0  106       0.0       0.0       0.0
   32   38   39    0    0  106       0.0       0.0       0.0
   33   39   41    0    0  107       0.0       0.0       0.0
   34   41   42    0    0  108       0.0       0.0       0.0
   35   42   44    0    0  109       0.0       0.0       0.0
   36   44   46   50    2  110       0.0       0.0       0.0
   51   22   25    0    0  111       0.0       0.0       0.0
   52   25   28    0    0  112       0.0       0.0       0.0
   53   28   31    0    0  113       0.0       0.0       0.0
   54   31   34    0    0  114       0.0       0.0       0.0
   55   34   37    0    0  115       0.0       0.0       0.0
   56   37   40    0    0  116       0.0       0.0       0.0
   57   40   43    0    0  117       0.0       0.0       0.0
   58   43   45    0    0  118       0.0       0.0       0.0
   59   45   47   73    2  119       0.0       0.0       0.0
   74    1    0    0    0  301       0.0       0.0       0.0       0.0       0.0
   75    3    0   79    2  302       0.0       0.0       0.0       0.0       0.0
   80   13    0    0    0  303       0.0       0.0       0.0       0.0       0.0
   81   15    0    0    0  304       0.0       0.0       0.0       0.0       0.0
   82   17    0    0    0  305       0.0       0.0       0.0       0.0       0.0
   83   21   22   89    3  306       0.0       0.0       0.0       0.0       0.0
   90   44   45    0    0  307       0.0       0.0       0.0       0.0       0.0
   91   50   51   93    8  307       0.0       0.0       0.0       0.0       0.0
   94   74   75    0    0  308       0.0       0.0       0.0       0.0       0.0
    4410.0   40000.0   20    6    4    0    1
    1     0.055      0.12      6.00      17.0
    2     0.057      0.15      7.00      18.0
    3     0.062      0.18     10.00      12.0
    4     0.110      0.35     12.00       6.0
    5      0.35      0.45      6.00       5.0
    6      1.45      1.50     15.00       1.0
    1    100.75    15.875    1      12.0    1    0    0    0
    2    100.75    27.875    1      12.0    1    0    0    0
    3    100.75    39.875    2      12.0    1    0    0    0
    4     88.75    39.875    2      12.0    1    0    0    0
    5     76.75    39.875    2      12.0    1    0    0    0
    6     64.75    39.875    2      12.0    1    0    0    0
    7     52.75    39.875    2      12.0    1    0    0    0
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    8     40.75    39.875    2      12.0    1    0    0    0
    9     28.75    39.875    2      12.0    1    0    0    0
   10     16.75    39.875    2      12.0    1    0    0    0
   11    -13.25    39.875    3      12.0    1    0    0    0
   12    -33.25    39.875    3      12.0    1    0    0    0
   13    -53.25    39.875    3      12.0    1    0    0    0
   14    -73.25    39.875    3      12.0    1    0    0    0
   15    -93.25    39.875    3      12.0    1    0    0    0
   16   -113.25    39.875    4      12.0    1    0    0    0
   17   -113.25   -39.875    4      12.0    0    0    0    0
   18    100.75   -39.875    1      12.0    0    0    0    0
   19     69.25     37.75    5       1.0    1    0    0    0
   20    -62.75     37.75    6       1.0    1    0    0    0
    1     69.25     37.75       0.0      608.
    2     69.25    -37.75       0.0      608.
    3    -62.75     37.75       0.0      492.
    4    -62.75    -37.75       0.0      492.
    1       0.0       0.0
    3    628.13       0.0      25.0     62.14        0.0       0.0       5.0
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 APPROACH TRANSITION FOR NCHRP TL-4 CURB BRIDGE RAILING
   75   16    8    2   94   40    2    0
    0.0010    0.0010      0.80  150    0       1.0    1
    1    5    5    5    5    5    1
    1       0.0       0.0
   13     450.0       0.0
   17     525.0       0.0
   21     562.5       0.0
   22     562.5       0.0
   23   571.875       0.0
   38   665.625       0.0
   39     675.0       0.0
   40     675.0       0.0
   41     684.5       0.0
   42    703.75       0.0
   43    703.75       0.0
   44     723.0       0.0
   45     723.0       0.0
   74    1083.0       0.0
   75    1083.0       0.0
    1   13   11    1       0.0
   13   17    3    1       0.0
   17   21    3    1       0.0
   21   39    5    3       0.0
   22   40    5    3       0.0
   23   38    4    3       0.0
   44   74   14    2       0.0
   45   75   14    2       0.0
    1   51       0.3 
   74   72   70   68   66   64   62   60   58   56
   54   52   50   48   46   44   42   41   39   38   
   36   35   33   32   30   29   27   26   24   23    
   21   20   19   18   17   16   15   14   13   12
   11   10    9    8    7    6    5    4    3    2
    1
    2   24       0.3 
   75   73   71   69   67   65   63   61   59   57
   55   53   51   49   47   45   43   40   37   34
   31   28   25   22  
  100   19
    1      2.31      1.99     37.50   30000.0      6.92      99.5      68.5 0.10
    2      2.48      2.13     18.75   30000.0      7.40     106.2      73.8 0.10
    3      2.84      2.40     18.75   30000.0      8.38     120.0      84.0 0.10
    4      3.20      2.68     18.75   30000.0      9.35     134.0      94.0 0.10
    5      3.58      2.96     18.75   30000.0     10.32     148.0     104.2 0.10
    6      4.82      4.00     9.375   30000.0     13.95     200.0     140.0 0.10
    7      4.82      4.00     9.500   30000.0     13.95     200.0     140.0 0.10
    8     753.7     118.1     19.25    1400.0      41.0      67.9    1098.4 0.10
    9     753.7     118.1     19.25    1400.0      41.0      67.3    1098.4 0.10
   10     753.7     118.1     24.00    1400.0      41.0      67.9    1098.4 0.10
   11     12.32     19.13     18.75    1500.0      6.63      6.38     50.00 0.10
   12     49.36     30.38     18.75    1500.0     10.54      6.38     50.00 0.10
   13    127.02     41.63     18.75    1500.0     14.44      6.38     50.00 0.10
   14    260.36     52.88     18.75    1500.0     18.34      6.38     50.00 0.10
   15    464.41     64.13     18.75    1500.0     22.25      6.38     50.00 0.10
   16    754.23     75.38     18.75    1500.0     26.15      6.38     50.00 0.10
   17     972.0      81.0     28.75    1500.0      28.1      46.6     50.00 0.10
   18     972.0      81.0     19.25    1500.0      28.1      46.6     50.00 0.10
   19     972.0      81.0     24.00    1500.0      28.1      46.6     50.00 0.10
  300    8
    1      21.0       0.0     102.5      2.48      70.4     735.0     191.1 0.10
      35.0      13.8      20.0      20.0
    2      21.0       0.0      1.95      1.56      70.4     214.2     191.1 0.10
      18.8      13.8      20.0      20.0
    3      21.0       0.0      1.67      1.67      93.9     377.9     377.9 0.10
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      27.6      27.6      20.1      20.1
    4      21.0       0.0      1.67      1.67      93.9     444.2     444.2 0.10
      27.6      27.6      20.1      20.1
    5      21.0       0.0      1.67      1.67      93.9     413.6     413.6 0.10
      27.6      27.6      20.1      20.1
    6      21.0      8.13      1.67      1.67      93.9     413.6     413.6 0.10
      27.6      27.6      20.1      20.1
    7      18.0      0.25      9.01     13.05     106.3     683.4     820.1 0.10
      52.8      52.8       5.8       4.8
    8      18.0      0.25    6338.0   13943.0      94.7    6820.0    1540.0 0.10
     310.0      70.0       1.0       1.0
    1    1    2   12    1  101       0.0       0.0       0.0
   13   13   14    0    0  102       0.0       0.0       0.0
   14   14   15    0    0  103       0.0       0.0       0.0
   15   15   16    0    0  104       0.0       0.0       0.0
   16   16   17    0    0  105       0.0       0.0       0.0
   17   17   18   20    1  106       0.0       0.0       0.0
   21   21   23    0    0  106       0.0       0.0       0.0
   22   23   24    0    0  106       0.0       0.0       0.0
   23   24   26    0    0  106       0.0       0.0       0.0
   24   26   27    0    0  106       0.0       0.0       0.0
   25   27   29    0    0  106       0.0       0.0       0.0
   26   29   30    0    0  106       0.0       0.0       0.0
   27   30   32    0    0  106       0.0       0.0       0.0
   28   32   33    0    0  106       0.0       0.0       0.0
   29   33   35    0    0  106       0.0       0.0       0.0
   30   35   36    0    0  106       0.0       0.0       0.0
   31   36   38    0    0  106       0.0       0.0       0.0
   32   38   39    0    0  106       0.0       0.0       0.0
   33   39   41    0    0  107       0.0       0.0       0.0
   34   41   42    0    0  108       0.0       0.0       0.0
   35   42   44    0    0  109       0.0       0.0       0.0
   36   44   46   50    2  110       0.0       0.0       0.0
   51   22   25    0    0  111       0.0       0.0       0.0
   52   25   28    0    0  112       0.0       0.0       0.0
   53   28   31    0    0  113       0.0       0.0       0.0
   54   31   34    0    0  114       0.0       0.0       0.0
   55   34   37    0    0  115       0.0       0.0       0.0
   56   37   40    0    0  116       0.0       0.0       0.0
   57   40   43    0    0  117       0.0       0.0       0.0
   58   43   45    0    0  118       0.0       0.0       0.0
   59   45   47   73    2  119       0.0       0.0       0.0
   74    1    0    0    0  301       0.0       0.0       0.0       0.0       0.0
   75    3    0   79    2  302       0.0       0.0       0.0       0.0       0.0
   80   13    0    0    0  303       0.0       0.0       0.0       0.0       0.0
   81   15    0    0    0  304       0.0       0.0       0.0       0.0       0.0
   82   17    0    0    0  305       0.0       0.0       0.0       0.0       0.0
   83   21   22   89    3  306       0.0       0.0       0.0       0.0       0.0
   90   44   45    0    0  307       0.0       0.0       0.0       0.0       0.0
   91   50   51   93    8  307       0.0       0.0       0.0       0.0       0.0
   94   74   75    0    0  308       0.0       0.0       0.0       0.0       0.0
   17637.0  561483.4   20    7    6    0    1
    1     0.082      0.21       1.5      18.0
    2     0.063      0.19       2.0      12.0
    3     0.045      0.17       3.0       4.0
    4     0.800      0.95       2.5       2.5
    5     0.900      1.05       3.5       2.0
    6      0.35      0.25      10.0       3.0
    7       2.5       3.5       4.5       3.0
    1     152.4      24.5    1      10.0    1    0    0    0
    2     152.4      34.5    1      10.0    1    0    0    0
    3     152.4      44.5    1      15.0    1    0    0    0
    4     132.4      44.5    1      20.0    1    0    0    0
    5     112.4      44.5    2      20.0    1    0    0    0
    6      92.4      44.5    2      20.0    1    0    0    0
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    7      72.4      44.5    2     18.25    1    0    0    0
    8      55.9      44.5    2      11.5    1    0    0    0
    9      55.9     47.75    3     23.25    0    0    0    0
   10      15.9     47.75    4      40.0    0    0    0    0
   11     -24.1     47.75    5      40.0    0    0    0    0
   12     -85.1     47.75    5      40.0    0    0    0    0
   13    -125.1     47.75    5      40.0    0    0    0    0
   14    -165.1     47.75    5      20.0    0    0    0    0
   15    -165.1    -47.75    5       1.0    0    0    0    0
   16      55.9    -47.75    3       1.0    0    0    0    0
   17      55.9     -44.5    2       1.0    0    0    0    0
   18     152.4     -44.5    1       1.0    0    0    0    0
   19     -79.1     45.75    7       1.0    1    0    0    0
   20     123.9     42.12    6       1.0    1    0    0    0
    1     123.9     38.12       0.0     2214.
    2     123.9    -38.12       0.0     2214.
    3     -79.1     41.75       0.0     2755.
    4     -79.1    -41.75       0.0     2755.
    5     -79.1     28.62       0.0     2755.
    6     -79.1    -28.62       0.0     2755.
    1       0.0       0.0
    3   571.875       0.0      15.0      49.7       0.0       0.0      10.0
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APPENDIX E

Accelerometer Data Analysis - Test TRBR-1

Figure E-1. Graph of Longitudinal Deceleration, Test TRBR-1

Figure E-2. Graph of Longitudinal Occupant Impact Velocity, Test TRBR-1

Figure E-3. Graph of Longitudinal Occupant Displacement, Test TRBR-1

Figure E-4. Graph of Lateral Deceleration, Test TRBR-1

Figure E-5. Graph of Lateral Occupant Impact Velocity, Test TRBR-1

Figure E-6. Graph of Lateral Occupant Displacement, Test TRBR-1
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Figure E-1. Graph of Longitudinal Deceleration, Test TRBR-1
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Figure E-2. Graph of Longitudinal Occupant Impact Velocity, Test TRBR-1
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Figure E-3. Graph of Longitudinal Occupant Displacement, Test TRBR-1



329

Figure E-4. Graph of Lateral Deceleration, Test TRBR-1
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Figure E-5. Graph of Lateral Occupant Impact Velocity, Test TRBR-1
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Figure E-6. Graph of Lateral Occupant Displacement, Test TRBR-1
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APPENDIX F

Strain Gauge Data Analysis - Test TRBR-1

Figure F-1. Graph of Post No. 3 Bolt Load, Test TRBR-1

Figure F-2. Graph of Post No. 4 Bolt Load, Test TRBR-1

Figure F-3. Graph of Post No. 5 Bolt Load, Test TRBR-1

Figure F-4. Graph of Post No. 6 Bolt Load, Test TRBR-1

Figure F-5. Graph of Post No. 7 Bolt Load, Test TRBR-1

Figure F-6. Graph of Post No. 8 Bolt Load, Test TRBR-1

Figure F-7. Graph of Traffic-Side Top Splice Plate at Post No. 6 Stress, Test TRBR-1

Figure F-8. Graph of Back-Side Top Splice Plate at Post No. 6 Stress, Test TRBR-1

Figure F-9. Graph of Back-Side Curb Rail Splice Plate at Midspan Between Post Nos. 5 and 6
 Stress, Test TRBR-1

Figure F-10. Graph of Back-Side Wood Rail at Midspan Between Post Nos. 5 and 6
Stress, Test TRBR-1
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Figure F-1. Graph of Post No. 3 Bolt Load, Test TRBR-1
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Figure F-2. Graph of Post No. 4 Bolt Load, Test TRBR-1
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Figure F-3. Graph of Post No. 5 Bolt Load, Test TRBR-1
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Figure F-4. Graph of Post No. 6 Bolt Load, Test TRBR-1
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Figure F-5. Graph of Post No. 7 Bolt Load, Test TRBR-1
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Figure F-6. Graph of Post No. 8 Bolt Load, Test TRBR-1
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Figure F-7. Graph of Traffic-Side Top Splice Plate at Post No. 6 Stress, Test TRBR-1
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Figure F-8. Graph of Back-Side Top Splice Plate at Post No. 6 Stress, Test TRBR-1
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Figure F-9. Graph of Back-Side Curb Rail Splice Plate at Midspan Between Post Nos. 5 and 6 Stress, Test TRBR-1
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Figure F-10. Graph of Back-Side Wood Rail at Midspan Between Post Nos. 5 and 6 Stress, Test TRBR-1
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APPENDIX G

String Potentiometer Data Analysis - Test TRBR-1

Figure G-1. Graph of Deflection at Midspan of Timber Rail No. 1, Test TRBR-1

Figure G-2. Graph of Deflection at ¾-point of Timber Rail No. 1, Test TRBR-1

Figure G-3. Graph of Deflection at f-point of Timber Rail No. 1, Test TRBR-1

Figure G-4. Graph of Deflection at Point Between Timber Rail Nos. 1 and 2, Test TRBR-1

Figure G-5. Graph of Deflection at ¼-point of Timber Rail No. 2, Test TRBR-1
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Figure G-1. Graph of Deflection at Midspan of Timber Rail No. 1, Test TRBR-1
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Figure G-2. Graph of Deflection at ¾-point of Timber Rail No. 1, Test TRBR-1
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Figure G-3. Graph of Deflection at f-point of Timber Rail No. 1, Test TRBR-1
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Figure G-4. Graph of Deflection at Point Between Timber Rail Nos. 1 and 2, Test TRBR-1
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Figure G-5. Graph of Deflection at ¼-point of Timber Rail No. 2, Test TRBR-1
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APPENDIX H

Accelerometer Data Analysis - Test TRBR-2

Figure H-1. Graph of Longitudinal Deceleration, Test TRBR-2

Figure H-2. Graph of Longitudinal Occupant Impact Velocity, Test TRBR-2

Figure H-3. Graph of Longitudinal Occupant Displacement, Test TRBR-2

Figure H-4. Graph of Lateral Deceleration, Test TRBR-2

Figure H-5. Graph of Lateral Occupant Impact Velocity, Test TRBR-2

Figure H-6. Graph of Lateral Occupant Displacement, Test TRBR-2
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Figure H-1. Graph of Longitudinal Deceleration, Test TRBR-2
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Figure H-2. Graph of Longitudinal Occupant Impact Velocity, Test TRBR-2
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Figure H-3. Graph of Longitudinal Occupant Displacement, Test TRBR-2
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Figure H-4. Graph of Lateral Deceleration, Test TRBR-2
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Figure H-5. Graph of Lateral Occupant Impact Velocity, Test TRBR-2
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Figure H-6. Graph of Lateral Occupant Displacement, Test TRBR-2
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APPENDIX I

Rate Transducer Data Analysis - Test TRBR-2

Figure I-1. Graph of Roll, Pitch, and Yaw Angular Displacements, Test TRBR-2
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Figure I-1. Graph of Roll, Pitch, and Yaw Angular Displacements, Test TRBR-2
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APPENDIX J

Accelerometer Data Analysis - Test TRBR-3

Figure J-1. Graph of Longitudinal Deceleration, Test TRBR-3

Figure J-2. Graph of Longitudinal Occupant Impact Velocity, Test TRBR-3

Figure J-3. Graph of Longitudinal Occupant Displacement, Test TRBR-3

Figure J-4. Graph of Lateral Deceleration, Test TRBR-3

Figure J-5. Graph of Lateral Occupant Impact Velocity, Test TRBR-3

Figure J-6. Graph of Lateral Occupant Displacement, Test TRBR-3
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Figure J-1. Graph of Longitudinal Deceleration, Test TRBR-3
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Figure J-2. Graph of Longitudinal Occupant Impact Velocity, Test TRBR-3
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Figure J-3. Graph of Longitudinal Occupant Displacement, Test TRBR-3
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Figure J-4. Graph of Lateral Deceleration, Test TRBR-3
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Figure J-5. Graph of Lateral Occupant Impact Velocity, Test TRBR-3
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Figure J-6. Graph of Lateral Occupant Displacement, Test TRBR-3
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APPENDIX K

Rate Transducer Data Analysis - Test TRBR-3

Figure K-1. Graph of Roll, Pitch, and Yaw Angular Displacements, Test TRBR-3
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Figure K-1. Graph of Roll, Pitch, and Yaw Angular Displacements, Test TRBR-3
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APPENDIX L

Accelerometer Data Analysis - Test TRBR-4

Figure L-1. Graph of Longitudinal Deceleration, Test TRBR-4

Figure L-2. Graph of Longitudinal Occupant Impact Velocity, Test TRBR-4

Figure L-3. Graph of Longitudinal Occupant Displacement, Test TRBR-4

Figure L-4. Graph of Lateral Deceleration, Test TRBR-4

Figure L-5. Graph of Lateral Occupant Impact Velocity, Test TRBR-4

Figure L-6. Graph of Lateral Occupant Displacement, Test TRBR-4
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Figure L-1. Graph of Longitudinal Deceleration, Test TRBR-4
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Figure L-2. Graph of Longitudinal Occupant Impact Velocity, Test TRBR-4
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Figure L-3. Graph of Longitudinal Occupant Displacement, Test TRBR-4
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Figure L-4. Graph of Lateral Deceleration, Test TRBR-4
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Figure L-5. Graph of Lateral Occupant Impact Velocity, Test TRBR-4
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Figure L-6. Graph of Lateral Occupant Displacement, Test TRBR-4
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APPENDIX M

Rate Transducer Data Analysis - Test TRBR-4

Figure M-1. Graph of Roll, Pitch, and Yaw Angular Displacements, Test TRBR-4
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Figure M-1. Graph of Roll, Pitch, and Yaw Angular Displacements, Test TRBR-4
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APPENDIX N

BARRIER VII Computer Models - Steel System

Figure N-1. Model of the Steel Bridge Railing System

Figure N-2. Model of the Approach Guardrail System attached to the Steel Bridge Railing
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Figure N-1. Model of the Steel Bridge Railing System
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Figure N-2. Model of the Approach Guardrail System attached to the Steel Bridge Railing
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APPENDIX O

Typical BARRIER VII Input Data Files - Steel System

Note that the example BARRIER VII input data files included in Appendix O corresponds with the
critical impact point for tests STTR-1, STTR-2, STTR-3, and STTR-4, respectively.
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USFS TL-4 STEEL BRIDGE RAIL (TRANSVERSE DECK PROJECT) - RUN11B - NODE 33/34 (10-GA. THRIE
BEAM AND TUBE RAIL 8x3x3/16)
  118   18   12    2  134   24    2    0
    0.0001    0.0001      0.60  600    0       1.0    1
    1    5    5    5    5    5    1
    1       0.0       0.0
    2       0.0       0.0
    3     48.00       0.0
    4     48.00       0.0
    7    120.00       0.0
    8    120.00       0.0
   31    408.00       0.0
   32    408.00       0.0
   64    600.00       0.0
   63    600.00       0.0
   95    984.00       0.0
   96    984.00       0.0
  111   1368.00       0.0
  112   1368.00       0.0
  115   1440.00       0.0
  116   1440.00       0.0
  117   1488.00       0.0
  118   1488.00       0.0
    3    7    1    2       0.0
    4    8    1    2       0.0
    7   31   11    2       0.0
    8   32   11    2       0.0
   31   63   15    2       0.0
   32   64   15    2       0.0
   63   95   15    2       0.0
   64   96   15    2       0.0
   95  111    7    2       0.0
   96  112    7    2       0.0
  111  115    1    2       0.0
  112  116    1    2       0.0  
    1   59      0.35
  117  115  113  111  109  107  105  103  101   99
   97   95   93   91   89   87   85   83   81   79
   77   75   73   71   69   67   65   63   61   59
   57   55   53   51   49   47   45   43   41   39
   37   35   33   31   29   27   25   23   21   19
   17   15   13   11    9    7    5    3    1
    2   59      0.35
  118  116  114  112  110  108  106  104  102  100
   98   96   94   92   90   88   86   84   82   80
   78   76   74   72   70   68   66   64   62   60
   58   56   54   52   50   48   46   44   42   40
   38   36   34   32   30   28   26   24   22   20
   18   16   14   12   10    8    6    4    2
  100   10
    1      4.82      4.00     48.00   30000.0     13.95     200.0     140.0 0.10
    2      4.82      4.00     36.00   30000.0     13.95     200.0     140.0 0.10
    3      4.82      4.00     24.00   30000.0     13.95     200.0     140.0 0.10
    4      4.82      4.00     12.00   30000.0     13.95     200.0     140.0 0.10
    5      4.82      4.00     48.00   30000.0     13.95     200.0     140.0 0.10
    6      29.6      3.89     48.00   30000.0     13.25       5.0    436.54 0.10
    7      29.6      3.89     36.00   30000.0     13.25       5.0    436.54 0.10
    8      29.6      3.89     24.00   30000.0     13.25       5.0    436.54 0.10
    9      29.6      3.89     12.00   30000.0     13.25       5.0    436.54 0.10
   10      29.6      3.89     48.00   30000.0     13.25       5.0    436.54 0.10
  300    2
    1     21.65     32.25    1000.0    1000.0     250.0   10000.0   10000.0 0.10
     200.0     200.0       2.0       2.0
    2     21.65     32.25     33.95     10.00      40.0     256.5     583.2 0.10
      50.0      50.0       5.0       9.0
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    1    1    3            101       0.0       0.0       0.0
    2    3    5    3    2  102       0.0       0.0       0.0
    4    7    9   15    2  103       0.0       0.0       0.0
   16   31   33   31    2  104       0.0       0.0       0.0
   32   63   65   47    2  103       0.0       0.0       0.0
   48   95   97   55    2  105       0.0       0.0       0.0
   56  111  113   57    2  102       0.0       0.0       0.0
   58  115  117            101       0.0       0.0       0.0
   59    2    4            106       0.0       0.0       0.0
   60    4    6   61    2  107       0.0       0.0       0.0
   62    8   10   73    2  108       0.0       0.0       0.0
   74   32   34   89    2  109       0.0       0.0       0.0
   90   64   66  105    2  108       0.0       0.0       0.0
  106   96   98  113    2  110       0.0       0.0       0.0
  114  112  114  115    2  107       0.0       0.0       0.0
  116  116  118            106       0.0       0.0       0.0
  117    1    2            301       0.0       0.0       0.0       0.0       0.0
  118    3    4  119    4  302       0.0       0.0       0.0       0.0       0.0
  120   15   16  122    8  302       0.0       0.0       0.0       0.0       0.0
  123   47   48  124   16  302       0.0       0.0       0.0       0.0       0.0
  125   71   72  128    8  302       0.0       0.0       0.0       0.0       0.0
  129   99  100  132    4  302       0.0       0.0       0.0       0.0       0.0
  133  115  116            302       0.0       0.0       0.0       0.0       0.0
  134  117  118            301       0.0       0.0       0.0       0.0       0.0  
    4400.0   40000.0   20    6    4    0    1
    1     0.055      0.12      6.00      17.0
    2     0.057      0.15      7.00      18.0
    3     0.062      0.18     10.00      12.0
    4     0.110      0.35     12.00       6.0
    5      0.35      0.45      6.00       5.0
    6      1.45      1.50     15.00       1.0
    1    100.75    15.875    1      12.0    1    0    0    0
    2    100.75    27.875    1      12.0    1    0    0    0
    3    100.75    39.875    2      12.0    1    0    0    0
    4     88.75    39.875    2      12.0    1    0    0    0
    5     76.75    39.875    2      12.0    1    0    0    0
    6     64.75    39.875    2      12.0    1    0    0    0
    7     52.75    39.875    2      12.0    1    0    0    0
    8     40.75    39.875    2      12.0    1    0    0    0
    9     28.75    39.875    2      12.0    1    0    0    0
   10     16.75    39.875    2      12.0    1    0    0    0
   11    -13.25    39.875    3      12.0    1    0    0    0
   12    -33.25    39.875    3      12.0    1    0    0    0
   13    -53.25    39.875    3      12.0    1    0    0    0
   14    -73.25    39.875    3      12.0    1    0    0    0
   15    -93.25    39.875    3      12.0    1    0    0    0
   16   -113.25    39.875    4      12.0    1    0    0    0
   17   -113.25   -39.875    4      12.0    0    0    0    0
   18    100.75   -39.875    1      12.0    0    0    0    0
   19     69.25     37.75    5       1.0    1    0    0    0
   20    -62.75     37.75    6       1.0    1    0    0    0
    1     69.25     32.75       0.0      608.
    2     69.25    -32.75       0.0      608.
    3    -62.75     32.75       0.0      492.
    4    -62.75    -32.75       0.0      492.
    1       0.0       0.0
    3    420.00       0.0      25.0     62.14       0.0       0.0       1.0
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USFS TL-4 STEEL BRIDGE RAIL (TRANSVERSE DECK PROJECT) - RUN21I - NODE 47/48 (10-GA. THRIE
BEAM AND TUBE RAIL 8x3x3/16)
  118   18   12    2  134   24    2    0
    0.0001    0.0001      2.00 1000    0       1.0    1
    1    5    5    5    5    5    1
    1       0.0       0.0
    2       0.0       0.0
    3     48.00       0.0
    4     48.00       0.0
    7    120.00       0.0
    8    120.00       0.0
   31    408.00       0.0
   32    408.00       0.0
   64    600.00       0.0
   63    600.00       0.0
   95    984.00       0.0
   96    984.00       0.0
  111   1368.00       0.0
  112   1368.00       0.0
  115   1440.00       0.0
  116   1440.00       0.0
  117   1488.00       0.0
  118   1488.00       0.0
    3    7    1    2       0.0
    4    8    1    2       0.0
    7   31   11    2       0.0
    8   32   11    2       0.0
   31   63   15    2       0.0
   32   64   15    2       0.0
   63   95   15    2       0.0
   64   96   15    2       0.0
   95  111    7    2       0.0
   96  112    7    2       0.0
  111  115    1    2       0.0
  112  116    1    2       0.0  
    1   59      0.35
  117  115  113  111  109  107  105  103  101   99
   97   95   93   91   89   87   85   83   81   79
   77   75   73   71   69   67   65   63   61   59
   57   55   53   51   49   47   45   43   41   39
   37   35   33   31   29   27   25   23   21   19
   17   15   13   11    9    7    5    3    1
    2   59      0.35
  118  116  114  112  110  108  106  104  102  100
   98   96   94   92   90   88   86   84   82   80
   78   76   74   72   70   68   66   64   62   60
   58   56   54   52   50   48   46   44   42   40
   38   36   34   32   30   28   26   24   22   20
   18   16   14   12   10    8    6    4    2
  100   10
    1      4.82      4.00     48.00   30000.0     13.95     200.0     140.0 0.10
    2      4.82      4.00     36.00   30000.0     13.95     200.0     140.0 0.10
    3      4.82      4.00     24.00   30000.0     13.95     200.0     140.0 0.10
    4      4.82      4.00     12.00   30000.0     13.95     200.0     140.0 0.10
    5      4.82      4.00     48.00   30000.0     13.95     200.0     140.0 0.10
    6      29.6      3.89     48.00   30000.0     13.25       5.0    436.54 0.10
    7      29.6      3.89     36.00   30000.0     13.25       5.0    436.54 0.10
    8      29.6      3.89     24.00   30000.0     13.25       5.0    436.54 0.10
    9      29.6      3.89     12.00   30000.0     13.25       5.0    436.54 0.10
   10      29.6      3.89     48.00   30000.0     13.25       5.0    436.54 0.10
  300    2
    1     21.65     32.25    1000.0    1000.0     250.0   10000.0   10000.0 0.10
     200.0     200.0       2.0       2.0
    2     21.65     32.25     33.95     10.00      40.0     256.5     583.2 0.10
      50.0      50.0       5.0       9.0
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    1    1    3            101       0.0       0.0       0.0
    2    3    5    3    2  102       0.0       0.0       0.0
    4    7    9   15    2  103       0.0       0.0       0.0
   16   31   33   31    2  104       0.0       0.0       0.0
   32   63   65   47    2  103       0.0       0.0       0.0
   48   95   97   55    2  105       0.0       0.0       0.0
   56  111  113   57    2  102       0.0       0.0       0.0
   58  115  117            101       0.0       0.0       0.0
   59    2    4            106       0.0       0.0       0.0
   60    4    6   61    2  107       0.0       0.0       0.0
   62    8   10   73    2  108       0.0       0.0       0.0
   74   32   34   89    2  109       0.0       0.0       0.0
   90   64   66  105    2  108       0.0       0.0       0.0
  106   96   98  113    2  110       0.0       0.0       0.0
  114  112  114  115    2  107       0.0       0.0       0.0
  116  116  118            106       0.0       0.0       0.0
  117    1    2            301       0.0       0.0       0.0       0.0       0.0
  118    3    4  119    4  302       0.0       0.0       0.0       0.0       0.0
  120   15   16  122    8  302       0.0       0.0       0.0       0.0       0.0
  123   47   48  124   16  302       0.0       0.0       0.0       0.0       0.0
  125   71   72  128    8  302       0.0       0.0       0.0       0.0       0.0
  129   99  100  132    4  302       0.0       0.0       0.0       0.0       0.0
  133  115  116            302       0.0       0.0       0.0       0.0       0.0
  134  117  118            301       0.0       0.0       0.0       0.0       0.0  
   18050.0  561483.4   20    7    6    0    1
    1     0.082      0.21       1.5      18.0
    2     0.063      0.19       2.0      12.0
    3     0.045      0.17       3.0       4.0
    4     0.800      0.95       2.5       2.5
    5     0.900      1.05       3.5       2.0
    6      0.35      0.25      10.0       3.0
    7       2.5       3.5       4.5       3.0
    1     152.4      24.5    1      10.0    1    1    0    0
    2     152.4      34.5    1      10.0    1    1    0    0
    3     152.4      44.5    1      15.0    1    1    0    0
    4     132.4      44.5    1      20.0    1    1    0    0
    5     112.4      44.5    2      20.0    1    1    0    0
    6      92.4      44.5    2      20.0    1    1    0    0
    7      72.4      44.5    2     18.25    1    1    0    0
    8      55.9      44.5    2      11.5    1    1    0    0
    9      55.9     47.75    3     23.25    0    0    0    0
   10      15.9     47.75    4      40.0    0    0    0    0
   11     -24.1     47.75    5      40.0    0    0    0    0
   12     -85.1     47.75    5      40.0    0    0    0    0
   13    -125.1     47.75    5      40.0    0    0    0    0
   14    -165.1     47.75    5      20.0    0    0    0    0
   15    -165.1    -47.75    5       1.0    0    0    0    0
   16      55.9    -47.75    3       1.0    0    0    0    0
   17      55.9     -44.5    2       1.0    0    0    0    0
   18     152.4     -44.5    1       1.0    0    0    0    0
   19     -79.1     45.75    7       1.0    1    1    0    0
   20     123.9     42.12    6       1.0    1    1    0    0
    1     123.9     38.12       0.0     2214.
    2     123.9    -38.12       0.0     2214.
    3     -79.1     41.75       0.0     1157.
    4     -79.1    -41.75       0.0     1157.
    5     -79.1     28.62       0.0     1157.
    6     -79.1    -28.62       0.0     1157.
    1       0.0       0.0
    3    504.00       0.0      15.0     49.71       0.0       0.0       1.0
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USFS TL-4 STEEL TRANSITION (TRANSVERSE DECK PROJECT) - NTRUN11NEW - NODE 33 (10-GA. THRIE
BEAM AND TUBE RAIL 8x3x3/16)
   80   29   27    2   99   29    2    0
    0.0001    0.0001      0.60  600    0       1.0    1
    1    5    5    5    5    5    1
    1       0.0       0.0
    3      75.0       0.0
    5     150.0       0.0
    7     225.0       0.0
    9     300.0       0.0
   11     375.0       0.0
   13     450.0       0.0
   15     525.0       0.0
   19     600.0       0.0
   21    637.50       0.0
   23     675.0       0.0
   27    712.50       0.0
   31     750.0       0.0
   35    787.50       0.0
   36    787.50       0.0
   43     825.0       0.0
   44     825.0       0.0
   51     873.0       0.0
   52     873.0       0.0
   59     945.0       0.0
   60     945.0       0.0
   67    1041.0       0.0
   68    1041.0       0.0
   71    1137.0       0.0
   72    1137.0       0.0
   75    1233.0       0.0
   76    1233.0       0.0
   79    1329.0       0.0
   80    1329.0       0.0
    1    3    1    1       0.0
    3    5    1    1       0.0
    5    7    1    1       0.0
    7    9    1    1       0.0
    9   11    1    1       0.0
   11   13    1    1       0.0
   13   15    1    1       0.0
   15   19    3    1       0.0
   19   21    1    1       0.0
   21   23    1    1       0.0
   23   27    3    1       0.0
   27   31    3    1       0.0
   31   35    3    1       0.0
   35   43    3    2       0.0
   43   51    3    2       0.0
   51   59    3    2       0.0
   59   67    3    2       0.0
   67   71    1    2       0.0
   71   75    1    2       0.0
   75   79    1    2       0.0
   36   44    3    2       0.0
   44   52    3    2       0.0
   52   60    3    2       0.0
   60   68    3    2       0.0
   68   72    1    2       0.0
   72   76    1    2       0.0
   76   80    1    2       0.0
    1   57      0.35
   79   77   75   73   71   69   67   65   63   61
   59   57   55   53   51   49   47   45   43   41
   39   37   35   34   33   32   31   30   29   28
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   27   26   25   24   23   22   21   20   19   18
   17   16   15   14   13   12   11   10    9    8
    7    6    5    4    3    2    1
    2   23      0.35
   80   78   76   74   72   70   68   66   64   62
   60   58   56   54   52   50   48   46   44   42
   40   38   36
  100   16
    1      2.30      1.99     37.50   30000.0      6.92      99.5      68.5 0.10
    2      2.30      1.99     18.75   30000.0      6.92      99.5      68.5 0.10
    3     2.475     2.125     18.75   30000.0     7.405    106.25     73.75 0.10
    4      2.84      2.40     18.75   30000.0     8.375     120.0      84.0 0.10
    5     3.205      2.68     18.75   30000.0      9.35     134.0      94.0 0.10
    6     3.575      2.96     18.75   30000.0    10.325     148.0    104.25 0.10
    7      4.82      4.00     9.375   30000.0     13.95     200.0     140.0 0.10
    8      4.82      4.00     12.00   30000.0     13.95     200.0     140.0 0.10
    9      4.82      4.00     18.00   30000.0     13.95     200.0     140.0 0.10
   10      4.82      4.00     24.00   30000.0     13.95     200.0     140.0 0.10
   11      4.82      4.00     48.00   30000.0     13.95     200.0     140.0 0.10
   12      29.6      3.89     9.375   30000.0     13.25       5.0    436.54 0.10
   13      29.6      3.89     12.00   30000.0     13.25       5.0    436.54 0.10
   14      29.6      3.89     18.00   30000.0     13.25       5.0    436.54 0.10
   15      29.6      3.89     24.00   30000.0     13.25       5.0    436.54 0.10
   16      29.6      3.89     48.00   30000.0     13.25       5.0    436.54 0.10
  300   11
    1     21.65       0.0    1000.0    1000.0     250.0   10000.0   10000.0 0.10 Strong
Post Anchor
     200.0     200.0       2.0       2.0
    2     21.65       0.0      4.00      4.00      54.0     92.88    270.62 0.10 W6x9 by
6' Long
       6.0      15.0      16.0      16.0
    3     21.65       0.0      4.00      4.00      58.5     92.88    270.62 0.10 W6x9 by
6.5' Long
       6.0      15.0      16.0      16.0
    4     21.65       0.0      4.00      4.00      58.5     92.88    270.62 0.10 W6x9 by
6.5' Long
       6.0      15.0      16.0      16.0
    5     21.65       0.0       8.0       8.0     105.0     256.5    539.52 0.10 W6x15
by 7' Long
      15.0      30.0      16.0      16.0
    6     21.65       0.0       8.0       8.0     105.0     256.5    539.52 0.10 W6x15
by 7' Long
      15.0      30.0      16.0      16.0
    7     21.65       0.0       8.0       8.0     105.0     256.5    539.52 0.10 W6x15
by 7' Long
      15.0      30.0      16.0      16.0
    8     21.65     26.00       8.0       8.0     105.0     256.5    539.52 0.10 W6x15
by 7' Long
      15.0      30.0      16.0      16.0
    9     21.65     33.00       8.0       8.0     105.0     256.5    539.52 0.10 W6x15
by 7' Long
      15.0      30.0      16.0      16.0
   10     21.65     33.00     33.95     10.00      40.0     256.5     583.2 0.10 W6x15
Bridge Post
      50.0      50.0       5.0       9.0
   11     21.65     33.00    1000.0    1000.0     250.0   10000.0   10000.0 0.10 Strong
Post Anchor
     200.0     200.0       2.0       2.0
    1    1    2   14    1  101       0.0       0.0       0.0
   15   15   16   18    1  102       0.0       0.0       0.0
   19   19   20         1  103       0.0       0.0       0.0
   20   20   21         1  104       0.0       0.0       0.0
   21   21   22         1  105       0.0       0.0       0.0
   22   22   23         1  106       0.0       0.0       0.0
   23   23   24   34    1  107       0.0       0.0       0.0



386

   35   35   37   38    2  107       0.0       0.0       0.0
   39   43   45   42    2  108       0.0       0.0       0.0
   43   51   53   46    2  109       0.0       0.0       0.0
   47   59   61   50    2  110       0.0       0.0       0.0
   51   67   69   56    2  111       0.0       0.0       0.0
   57   36   38   60    2  112       0.0       0.0       0.0
   61   44   46   64    2  113       0.0       0.0       0.0
   65   52   54   68    2  114       0.0       0.0       0.0
   69   60   62   72    2  115       0.0       0.0       0.0
   73   68   70   78    2  116       0.0       0.0       0.0
   79    1        80    2  301       0.0       0.0       0.0       0.0       0.0
   81    3        86    2  302       0.0       0.0       0.0       0.0       0.0
   87   19                 303       0.0       0.0       0.0       0.0       0.0
   88   21                 304       0.0       0.0       0.0       0.0       0.0
   89   23                 305       0.0       0.0       0.0       0.0       0.0
   90   27                 306       0.0       0.0       0.0       0.0       0.0
   91   31                 307       0.0       0.0       0.0       0.0       0.0
   92   35   36            308       0.0       0.0       0.0       0.0       0.0
   93   43   44            309       0.0       0.0       0.0       0.0       0.0
   94   51   52   96    8  310       0.0       0.0       0.0       0.0       0.0
   97   71   72   98    4  310       0.0       0.0       0.0       0.0       0.0
   99   79   80            311       0.0       0.0       0.0       0.0       0.0
    4400.0   40000.0   20    6    4    0    1
    1     0.055      0.12      6.00      17.0
    2     0.057      0.15      7.00      18.0
    3     0.062      0.18     10.00      12.0
    4     0.110      0.35     12.00       6.0
    5      0.35      0.45      6.00       5.0
    6      1.45      1.50     15.00       1.0
    1    100.75    15.875    1      12.0    1    0    0    0
    2    100.75    27.875    1      12.0    1    0    0    0
    3    100.75    39.875    2      12.0    1    0    0    0
    4     88.75    39.875    2      12.0    1    0    0    0
    5     76.75    39.875    2      12.0    1    0    0    0
    6     64.75    39.875    2      12.0    1    0    0    0
    7     52.75    39.875    2      12.0    1    0    0    0
    8     40.75    39.875    2      12.0    1    0    0    0
    9     28.75    39.875    2      12.0    1    0    0    0
   10     16.75    39.875    2      12.0    1    0    0    0
   11    -13.25    39.875    3      12.0    1    0    0    0
   12    -33.25    39.875    3      12.0    1    0    0    0
   13    -53.25    39.875    3      12.0    1    0    0    0
   14    -73.25    39.875    3      12.0    1    0    0    0
   15    -93.25    39.875    3      12.0    1    0    0    0
   16   -113.25    39.875    4      12.0    1    0    0    0
   17   -113.25   -39.875    4      12.0    0    0    0    0
   18    100.75   -39.875    1      12.0    0    0    0    0
   19     69.25     37.75    5       1.0    1    0    0    0
   20    -62.75     37.75    6       1.0    1    0    0    0
    1     69.25     32.75       0.0      608.
    2     69.25    -32.75       0.0      608.
    3    -62.75     32.75       0.0      492.
    4    -62.75    -32.75       0.0      492.
    1       0.0       0.0
    3    768.75       0.0      25.0     62.14       0.0       0.0       1.0
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USFS TL-4 STEEL TRANSITION (TRANSVERSE DECK PROJECT) - 8STRUN8NEW - NODE 30 (10-GA. THRIE
BEAM AND TUBE RAIL 8x3x3/16)
   80   29   27    2   99   29    2    0
    0.0001    0.0001      2.00  900    0       1.0    1
    1    5    5    5    5    5    1
    1       0.0       0.0
    3      75.0       0.0
    5     150.0       0.0
    7     225.0       0.0
    9     300.0       0.0
   11     375.0       0.0
   13     450.0       0.0
   15     525.0       0.0
   19     600.0       0.0
   21    637.50       0.0
   23     675.0       0.0
   27    712.50       0.0
   31     750.0       0.0
   35    787.50       0.0
   36    787.50       0.0
   43     825.0       0.0
   44     825.0       0.0
   51     873.0       0.0
   52     873.0       0.0
   59     945.0       0.0
   60     945.0       0.0
   67    1041.0       0.0
   68    1041.0       0.0
   71    1137.0       0.0
   72    1137.0       0.0
   75    1233.0       0.0
   76    1233.0       0.0
   79    1329.0       0.0
   80    1329.0       0.0
    1    3    1    1       0.0
    3    5    1    1       0.0
    5    7    1    1       0.0
    7    9    1    1       0.0
    9   11    1    1       0.0
   11   13    1    1       0.0
   13   15    1    1       0.0
   15   19    3    1       0.0
   19   21    1    1       0.0
   21   23    1    1       0.0
   23   27    3    1       0.0
   27   31    3    1       0.0
   31   35    3    1       0.0
   35   43    3    2       0.0
   43   51    3    2       0.0
   51   59    3    2       0.0
   59   67    3    2       0.0
   67   71    1    2       0.0
   71   75    1    2       0.0
   75   79    1    2       0.0
   36   44    3    2       0.0
   44   52    3    2       0.0
   52   60    3    2       0.0
   60   68    3    2       0.0
   68   72    1    2       0.0
   72   76    1    2       0.0
   76   80    1    2       0.0
    1   57      0.35
   79   77   75   73   71   69   67   65   63   61
   59   57   55   53   51   49   47   45   43   41
   39   37   35   34   33   32   31   30   29   28
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   27   26   25   24   23   22   21   20   19   18
   17   16   15   14   13   12   11   10    9    8
    7    6    5    4    3    2    1
    2   23      0.35
   80   78   76   74   72   70   68   66   64   62
   60   58   56   54   52   50   48   46   44   42
   40   38   36
  100   16
    1      2.30      1.99     37.50   30000.0      6.92      99.5      68.5 0.10
    2      2.30      1.99     18.75   30000.0      6.92      99.5      68.5 0.10
    3     2.475     2.125     18.75   30000.0     7.405    106.25     73.75 0.10
    4      2.84      2.40     18.75   30000.0     8.375     120.0      84.0 0.10
    5     3.205      2.68     18.75   30000.0      9.35     134.0      94.0 0.10
    6     3.575      2.96     18.75   30000.0    10.325     148.0    104.25 0.10
    7      4.82      4.00     9.375   30000.0     13.95     200.0     140.0 0.10
    8      4.82      4.00     12.00   30000.0     13.95     200.0     140.0 0.10
    9      4.82      4.00     18.00   30000.0     13.95     200.0     140.0 0.10
   10      4.82      4.00     24.00   30000.0     13.95     200.0     140.0 0.10
   11      4.82      4.00     48.00   30000.0     13.95     200.0     140.0 0.10
   12      29.6      3.89     9.375   30000.0     13.25       5.0    436.54 0.10
   13      29.6      3.89     12.00   30000.0     13.25       5.0    436.54 0.10
   14      29.6      3.89     18.00   30000.0     13.25       5.0    436.54 0.10
   15      29.6      3.89     24.00   30000.0     13.25       5.0    436.54 0.10
   16      29.6      3.89     48.00   30000.0     13.25       5.0    436.54 0.10
  300   11
    1     21.65       0.0    1000.0    1000.0     250.0   10000.0   10000.0 0.10 Strong
Post Anchor
     200.0     200.0       2.0       2.0
    2     21.65       0.0      4.00      4.00      54.0     92.88    270.62 0.10 W6x9 by
6' Long
       6.0      15.0      16.0      16.0
    3     21.65       0.0      4.00      4.00      58.5     92.88    270.62 0.10 W6x9 by
6.5' Long
       6.0      15.0      16.0      16.0
    4     21.65       0.0      4.00      4.00      58.5     92.88    270.62 0.10 W6x9 by
6.5' Long
       6.0      15.0      16.0      16.0
    5     21.65       0.0       8.0       8.0     105.0     256.5    539.52 0.10 W6x15
by 7' Long
      15.0      30.0      16.0      16.0
    6     21.65       0.0       8.0       8.0     105.0     256.5    539.52 0.10 W6x15
by 7' Long
      15.0      30.0      16.0      16.0
    7     21.65       0.0       8.0       8.0     105.0     256.5    539.52 0.10 W6x15
by 7' Long
      15.0      30.0      16.0      16.0
    8     21.65     26.00       8.0       8.0     105.0     256.5    539.52 0.10 W6x15
by 7' Long
      15.0      30.0      16.0      16.0
    9     21.65     33.00       8.0       8.0     105.0     256.5    539.52 0.10 W6x15
by 7' Long
      15.0      30.0      16.0      16.0
   10     21.65     33.00     33.95     10.00      40.0     256.5     583.2 0.10 W6x15
Bridge Post
      50.0      50.0       5.0       9.0
   11     21.65     33.00    1000.0    1000.0     250.0   10000.0   10000.0 0.10 Strong
Post Anchor
     200.0     200.0       2.0       2.0
    1    1    2   14    1  101       0.0       0.0       0.0
   15   15   16   18    1  102       0.0       0.0       0.0
   19   19   20         1  103       0.0       0.0       0.0
   20   20   21         1  104       0.0       0.0       0.0
   21   21   22         1  105       0.0       0.0       0.0
   22   22   23         1  106       0.0       0.0       0.0
   23   23   24   34    1  107       0.0       0.0       0.0



389

   35   35   37   38    2  107       0.0       0.0       0.0
   39   43   45   42    2  108       0.0       0.0       0.0
   43   51   53   46    2  109       0.0       0.0       0.0
   47   59   61   50    2  110       0.0       0.0       0.0
   51   67   69   56    2  111       0.0       0.0       0.0
   57   36   38   60    2  112       0.0       0.0       0.0
   61   44   46   64    2  113       0.0       0.0       0.0
   65   52   54   68    2  114       0.0       0.0       0.0
   69   60   62   72    2  115       0.0       0.0       0.0
   73   68   70   78    2  116       0.0       0.0       0.0
   79    1        80    2  301       0.0       0.0       0.0       0.0       0.0
   81    3        86    2  302       0.0       0.0       0.0       0.0       0.0
   87   19                 303       0.0       0.0       0.0       0.0       0.0
   88   21                 304       0.0       0.0       0.0       0.0       0.0
   89   23                 305       0.0       0.0       0.0       0.0       0.0
   90   27                 306       0.0       0.0       0.0       0.0       0.0
   91   31                 307       0.0       0.0       0.0       0.0       0.0
   92   35   36            308       0.0       0.0       0.0       0.0       0.0
   93   43   44            309       0.0       0.0       0.0       0.0       0.0
   94   51   52   96    8  310       0.0       0.0       0.0       0.0       0.0
   97   71   72   98    4  310       0.0       0.0       0.0       0.0       0.0
   99   79   80            311       0.0       0.0       0.0       0.0       0.0
   18050.0  561483.4   20    7    6    0    1
    1     0.082      0.21       1.5      18.0
    2     0.063      0.19       2.0      12.0
    3     0.045      0.17       3.0       4.0
    4     0.800      0.95       2.5       2.5
    5     0.900      1.05       3.5       2.0
    6      0.35      0.25      10.0       3.0
    7       2.5       3.5       4.5       3.0
    1     152.4      24.5    1      10.0    1    0    0    0
    2     152.4      34.5    1      10.0    1    0    0    0
    3     152.4      44.5    1      15.0    1    0    0    0
    4     132.4      44.5    1      20.0    1    0    0    0
    5     112.4      44.5    2      20.0    1    0    0    0
    6      92.4      44.5    2      20.0    1    0    0    0
    7      72.4      44.5    2     18.25    1    0    0    0
    8      55.9      44.5    2      11.5    1    0    0    0
    9      55.9     47.75    3     23.25    0    0    0    0
   10      15.9     47.75    4      40.0    0    0    0    0
   11     -24.1     47.75    5      40.0    0    0    0    0
   12     -85.1     47.75    5      40.0    0    0    0    0
   13    -125.1     47.75    5      40.0    0    0    0    0
   14    -165.1     47.75    5      20.0    0    0    0    0
   15    -165.1    -47.75    5       1.0    0    0    0    0
   16      55.9    -47.75    3       1.0    0    0    0    0
   17      55.9     -44.5    2       1.0    0    0    0    0
   18     152.4     -44.5    1       1.0    0    0    0    0
   19     -79.1     45.75    7       1.0    1    0    0    0
   20     123.9     42.12    6       1.0    1    0    0    0
    1     123.9     38.12       0.0     2214.
    2     123.9    -38.12       0.0     2214.
    3     -79.1     41.75       0.0     1157.
    4     -79.1    -41.75       0.0     1157.
    5     -79.1     28.62       0.0     1157.
    6     -79.1    -28.62       0.0     1157.
    1       0.0       0.0
    3   740.625       0.0      15.0     49.71       0.0       0.0      10.0



390

APPENDIX P

Accelerometer Data Analysis - Test STTR-1

Figure P-1. Graph of Longitudinal Deceleration, Test STTR-1

Figure P-2. Graph of Longitudinal Occupant Impact Velocity, Test STTR-1

Figure P-3. Graph of Longitudinal Occupant Displacement, Test STTR-1

Figure P-4. Graph of Lateral Deceleration, Test STTR-1

Figure P-5. Graph of Lateral Occupant Impact Velocity, Test STTR-1

Figure P-6. Graph of Lateral Occupant Displacement, Test STTR-1
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Figure P-1. Graph of Longitudinal Deceleration, Test STTR-1
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Figure P-2. Graph of Longitudinal Occupant Impact Velocity, Test STTR-1
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Figure P-3. Graph of Longitudinal Occupant Displacement, Test STTR-1



394

Figure P-4. Graph of Lateral Deceleration, Test STTR-1
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Figure P-5. Graph of Lateral Occupant Impact Velocity, Test STTR-1
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Figure P-6. Graph of Lateral Occupant Displacement, Test STTR-1
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APPENDIX Q

Rate Transducer Data Analysis - Test STTR-1

Figure Q-1. Graph of Roll, Pitch, and Yaw Angular Displacements, Test STTR-1
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Figure Q-1. Graph of Roll, Pitch, and Yaw Angular Displacements, Test STTR-1
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APPENDIX R

Strain Gauge Data Analysis - Test STTR-1

Figure R-1. Graph of Post No. 6 Upstream-Side Bolt Strain, Test STTR-1

Figure R-2. Graph of Post No. 6 Upstream-Side Bolt Stress, Test STTR-1

Figure R-3. Graph of Post No. 6 Downstream-Side Bolt Strain, Test STTR-1

Figure R-4. Graph of Post No. 6 Downstream-Side Bolt Stress, Test STTR-1

Figure R-5. Graph of Top Plate Post No. 6 - Downstream and Perpendicular to Rail - Strain,
Test STTR-1

Figure R-6. Graph of Top Plate Post No. 6 - Downstream and Perpendicular to Rail - Stress,
Test STTR-1

Figure R-7. Graph of Top Plate Post No. 6 - Downstream and Parallel to Rail - Strain, Test STTR-1

Figure R-8. Graph of Top Plate Post No. 6 - Downstream and Parallel to Rail - Stress, Test STTR-1

Figure R-9. Graph of Bottom Plate Post No. 6 - Middle and Perpendicular to Rail - Strain,
Test STTR-1

Figure R-10. Graph of Bottom Plate Post No. 6 - Middle and Perpendicular to Rail - Stress,
Test STTR-1

Figure R-11. Graph of Traffic-Side Flange Post No. 6 Strain, Test STTR-1

Figure R-12. Graph of Back-Side Flange Post No. 6 Strain, Test STTR-1

Figure R-13. Graph of Back-Side Flange Post No. 6 Stress, Test STTR-1

Figure R-14. Graph of Post No. 7 Upstream-Side Bolt Strain, Test STTR-1

Figure R-15. Graph of Post No. 7 Upstream-Side Bolt Stress, Test STTR-1

Figure R-16. Graph of Post No. 7 Downstream-Side Bolt Strain, Test STTR-1

Figure R-17. Graph of Post No. 7 Downstream-Side Bolt Stress, Test STTR-1

Figure R-18. Graph of Top Plate Post No. 7 - Middle and Perpendicular to Rail - Strain,
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Test STTR-1

Figure R-19. Graph of Top Plate Post No. 7 - Middle and Perpendicular to Rail - Stress,
Test STTR-1

Figure R-20. Graph of Bottom Plate Post No. 7 - Middle and Perpendicular to Rail - Strain,
Test STTR-1

Figure R-21. Graph of Bottom Plate Post No. 7 - Middle and Perpendicular to Rail - Stress,
Test STTR-1

Figure R-22. Graph of Traffic-Side Flange Post No. 7 Strain, Test STTR-1

Figure R-23. Graph of Traffic-Side Flange Post No. 7 Stress, Test STTR-1

Figure R-24. Graph of Back-Side Flange Post No. 7 Strain, Test STTR-1

Figure R-25. Graph of Back-Side Flange Post No. 7 Stress, Test STTR-1
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Figure R-1. Graph of Post No. 6 Upstream-Side Bolt Strain, Test STTR-1
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Figure R-2. Graph of Post No. 6 Upstream-Side Bolt Stress, Test STTR-1
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Figure R-3. Graph of Post No. 6 Downstream-Side Bolt Strain, Test STTR-1
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Figure R-4. Graph of Post No. 6 Downstream-Side Bolt Stress, Test STTR-1
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Figure R-5. Graph of Top Plate Post No. 6 - Downstream and Perpendicular to Rail - Strain, Test STTR-1
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Figure R-6. Graph of Top Plate Post No. 6 - Downstream and Perpendicular to Rail - Stress, Test STTR-1
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Figure R-7. Graph of Top Plate Post No. 6 - Downstream and Parallel to Rail - Strain, Test STTR-1
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Figure R-8. Graph of Top Plate Post No. 6 - Downstream and Parallel to Rail - Stress, Test STTR-1
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Figure R-9. Graph of Bottom Plate Post No. 6 - Middle and Perpendicular to Rail - Strain, Test STTR-1
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Figure R-10. Graph of Bottom Plate Post No. 6 - Middle and Perpendicular to Rail - Stress, Test STTR-1
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Figure R-11. Graph of Traffic-Side Flange Post No. 6 Strain, Test STTR-1
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Figure R-12. Graph of Back-Side Flange Post No. 6 Strain, Test STTR-1
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Figure R-13. Graph of Back-Side Flange Post No. 6 Stress, Test STTR-1
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Figure R-14. Graph of Post No. 7 Upstream-Side Bolt Strain, Test STTR-1
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Figure R-15. Graph of Post No. 7 Upstream-Side Bolt Stress, Test STTR-1
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Figure R-16. Graph of Post No. 7 Downstream-Side Bolt Strain, Test STTR-1
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Figure R-17. Graph of Post No. 7 Downstream-Side Bolt Stress, Test STTR-1
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Figure R-18. Graph of Top Plate Post No. 7 - Middle and Perpendicular to Rail - Strain, Test STTR-1
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Figure R-19. Graph of Top Plate Post No. 7 - Middle and Perpendicular to Rail - Stress, Test STTR-1
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Figure R-20. Graph of Bottom Plate Post No. 7 - Middle and Perpendicular to Rail - Strain, Test STTR-1
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Figure R-21. Graph of Bottom Plate Post No. 7 - Middle and Perpendicular to Rail - Stress, Test STTR-1
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Figure R-22. Graph of Traffic-Side Flange Post No. 7 Strain, Test STTR-1
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Figure R-23. Graph of Traffic-Side Flange Post No. 7 Stress, Test STTR-1



424

Figure R-24. Graph of Back-Side Flange Post No. 7 Strain, Test STTR-1
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Figure R-25. Graph of Back-Side Flange Post No. 7 Stress, Test STTR-1



426

APPENDIX S

Accelerometer Data Analysis - Test STTR-2

Figure S-1. Graph of Longitudinal Deceleration, Test STTR-2

Figure S-2. Graph of Longitudinal Occupant Impact Velocity, Test STTR-2

Figure S-3. Graph of Longitudinal Occupant Displacement, Test STTR-2

Figure S-4. Graph of Lateral Deceleration, Test STTR-2

Figure S-5. Graph of Lateral Occupant Impact Velocity, Test STTR-2

Figure S-6. Graph of Lateral Occupant Displacement, Test STTR-2
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Figure S-1. Graph of Longitudinal Deceleration, Test STTR-2
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Figure S-2. Graph of Longitudinal Occupant Impact Velocity, Test STTR-2
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Figure S-3. Graph of Longitudinal Occupant Displacement, Test STTR-2
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Figure S-4. Graph of Lateral Deceleration, Test STTR-2
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Figure S-5. Graph of Lateral Occupant Impact Velocity, Test STTR-2



432

Figure S-6. Graph of Lateral Occupant Displacement, Test STTR-2
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APPENDIX T

Rate Transducer Data Analysis - Test STTR-2

Figure T-1. Graph of Roll, Pitch, and Yaw Angular Displacements, Test STTR-2
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Figure T-1. Graph of Roll, Pitch, and Yaw Angular Displacements, Test STTR-2
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APPENDIX U

Strain Gauge Data Analysis - Test STTR-2

Figure U-1. Graph of Post No. 5 Upstream-Side Bolt Strain, Test STTR-2

Figure U-2. Graph of Post No. 5 Upstream-Side Bolt Stress, Test STTR-2

Figure U-3. Graph of Post No. 5 Downstream-Side Bolt Strain, Test STTR-2

Figure U-4. Graph of Post No. 5 Downstream-Side Bolt Stress, Test STTR-2

Figure U-5. Graph of Top Plate Post No. 5 - Middle and Perpendicular to Rail - Strain, Test STTR-2

Figure U-6. Graph of Top Plate Post No. 5 - Middle and Perpendicular to Rail - Stress, Test STTR-2

Figure U-7. Graph of Bottom Plate Post No. 5 - Middle and Perpendicular to Rail - Strain,
Test STTR-2

Figure U-8. Graph of Bottom Plate Post No. 5 - Middle and Perpendicular to Rail - Stress,
Test STTR-2

Figure U-9. Graph of Post No. 6 Upstream-Side Bolt Strain, Test STTR-2

Figure U-10. Graph of Post No. 6 Upstream-Side Bolt Stress, Test STTR-2

Figure U-11. Graph of Post No. 6 Downstream-Side Bolt Strain, Test STTR-2

Figure U-12. Graph of Post No. 6 Downstream-Side Bolt Stress, Test STTR-2

Figure U-13. Graph of Traffic-Side Flange Post No. 6 Strain, Test STTR-2

Figure U-14. Graph of Back-Side Flange Post No. 6 Strain, Test STTR-2

Figure U-15. Graph of Back-Side Flange Post No. 6 Stress, Test STTR-2

Figure U-16. Graph of Top Plate Post No. 6 - Middle and Perpendicular to Rail - Strain,
Test STTR-2

Figure U-17. Graph of Top Plate Post No. 6 - Middle and Perpendicular to Rail - Stress,
Test STTR-2

Figure U-18. Graph of Bottom Plate Post No. 6 - Middle and Perpendicular to Rail - Strain,
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Test STTR-2

Figure U-19. Graph of Top Plate Post No. 6 - Upstream and Perpendicular to Rail - Strain,
Test STTR-2

Figure U-20. Graph of Top Plate Post No. 6 - Upstream and Perpendicular to Rail - Stress,
Test STTR-2

Figure U-21. Graph of Top Plate Post No. 6 - Downstream and Perpendicular to Rail -  Strain,
Test STTR-2

Figure U-22. Graph of Top Plate Post No. 6 - Downstream and Perpendicular to Rail -  Stress,
Test STTR-2

Figure U-23. Graph of Top Plate Post No. 6 - Middle Upstream and Perpendicular to Rail - Strain,
Test STTR-2

Figure U-24. Graph of Top Plate Post No. 6 - Middle Upstream and Perpendicular to Rail - Stress,
Test STTR-2

Figure U-25. Graph of Top Plate Post No. 6 - Middle Downstream and Perpendicular to
Rail -  Strain, Test STTR-2

Figure U-26. Graph of Top Plate Post No. 6 - Middle Downstream and Perpendicular to
Rail -  Stress, Test STTR-2

Figure U-27. Graph of Post No. 7 Upstream-Side Bolt Strain, Test STTR-2

Figure U-28. Graph of Post No. 7 Upstream-Side Bolt Stress, Test STTR-2

Figure U-29. Graph of Post No. 7 Downstream-Side Bolt Strain, Test STTR-2

Figure U-30. Graph of Post No. 7 Downstream-Side Bolt Stress, Test STTR-2

Figure U-31. Graph of Top Plate Post No. 7 - Middle and Perpendicular to Rail - Strain,
Test STTR-2

Figure U-32. Graph of Top Plate Post No. 7 - Middle and Perpendicular to Rail - Stress,
Test STTR-2

Figure U-33. Graph of Bottom Plate Post No. 7 - Middle and Perpendicular to Rail - Strain,
Test STTR-2

Figure U-34. Graph of Bottom Plate Post No. 7 - Middle and Perpendicular to Rail - Stress,
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Test STTR-2

Figure U-35. Graph of Back-Side Steel Tube Rail at Midspan Between Post Nos. 6 and 7 Strain,
Test STTR-2

Figure U-36. Graph of Back-Side Steel Tube Rail at Midspan Between Post Nos. 6 and 7 Stress,
Test STTR-2

Figure U-37. Graph of Bottom-Side Steel Tube Rail at Midspan Between Post Nos. 6 and 7
Strain, Test STTR-2

Figure U-38. Graph of Bottom-Side Steel Tube Rail at Midspan Between Post Nos. 6 and 7
Stress, Test STTR-2
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Figure U-1. Graph of Post No. 5 Upstream-Side Bolt Strain, Test STTR-2
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Figure U-2. Graph of Post No. 5 Upstream-Side Bolt Stress, Test STTR-2
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Figure U-3. Graph of Post No. 5 Downstream-Side Bolt Strain, Test STTR-2
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Figure U-4. Graph of Post No. 5 Downstream-Side Bolt Stress, Test STTR-2
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Figure U-5. Graph of Top Plate Post No. 5 - Middle and Perpendicular to Rail - Strain, Test STTR-2
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Figure U-6. Graph of Top Plate Post No. 5 - Middle and Perpendicular to Rail - Stress, Test STTR-2
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Figure U-7. Graph of Bottom Plate Post No. 5 - Middle and Perpendicular to Rail - Strain, Test STTR-2
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Figure U-8. Graph of Bottom Plate Post No. 5 - Middle and Perpendicular to Rail - Stress, Test STTR-2
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Figure U-9. Graph of Post No. 6 Upstream-Side Bolt Strain, Test STTR-2



447

Figure U-10. Graph of Post No. 6 Upstream-Side Bolt Stress, Test STTR-2
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Figure U-11. Graph of Post No. 6 Downstream-Side Bolt Strain, Test STTR-2
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Figure U-12. Graph of Post No. 6 Downstream-Side Bolt Stress, Test STTR-2
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Figure U-13. Graph of Traffic-Side Flange Post No. 6 Strain, Test STTR-2



451

Figure U-14. Graph of Back-Side Flange Post No. 6 Strain, Test STTR-2
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Figure U-15. Graph of Back-Side Flange Post No. 6 Stress, Test STTR-2
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Figure U-16. Graph of Top Plate Post No. 6 - Middle and Perpendicular to Rail - Strain, Test STTR-2
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Figure U-17. Graph of Top Plate Post No. 6 - Middle and Perpendicular to Rail - Stress, Test STTR-2
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Figure U-18. Graph of Bottom Plate Post No. 6 - Middle and Perpendicular to Rail - Strain, Test STTR-2
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Figure U-19.Graph of Top Plate Post No. 6 - Upstream and Perpendicular to Rail - Strain, Test STTR-2



457

Figure U-20.Graph of Top Plate Post No. 6 - Upstream and Perpendicular to Rail - Stress, Test STTR-2
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Figure U-21. Graph of Top Plate Post No. 6 - Downstream and Perpendicular to Rail - Strain, Test STTR-2



459

Figure U-22. Graph of Top Plate Post No. 6 - Downstream and Perpendicular to Rail - Stress, Test STTR-2
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Figure U-23. Graph of Top Plate Post No. 6 - Middle Upstream and Perpendicular to Rail - Strain, Test STTR-2
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Figure U-24. Graph of Top Plate Post No. 6 - Middle Upstream and Perpendicular to Rail - Stress, Test STTR-2
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Figure U-25. Graph of Top Plate Post No. 6 - Middle Downstream and Perpendicular to Rail - Strain, Test STTR-2
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Figure U-26. Graph of Top Plate Post No. 6 - Middle Downstream and Perpendicular to Rail - Stress, Test STTR-2
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Figure U-27. Graph of Post No. 7 Upstream-Side Bolt Strain, Test STTR-2



465

Figure U-28. Graph of Post No. 7 Upstream-Side Bolt Stress, Test STTR-2
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Figure U-29. Graph of Post No. 7 Downstream-Side Bolt Strain, Test STTR-2
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Figure U-30. Graph of Post No. 7 Downstream-Side Bolt Stress, Test STTR-2
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Figure U-31. Graph of Top Plate Post No. 7 - Middle and Perpendicular to Rail - Strain, Test STTR-2
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Figure U-32. Graph of Top Plate Post No. 7 - Middle and Perpendicular to Rail - Stress, Test STTR-2
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Figure U-33. Graph of Bottom Plate Post No. 7 - Middle and Perpendicular to Rail - Strain, Test STTR-2
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Figure U-34. Graph of Bottom Plate Post No. 7 - Middle and Perpendicular to Rail - Stress, Test STTR-2
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Figure U-35. Graph of Back-Side Steel Tube Rail at Midspan Between Post Nos. 6 and 7 Strain, Test STTR-2
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Figure U-36. Graph of Back-Side Steel Tube Rail at Midspan Between Post Nos. 6 and 7 Stress, Test STTR-2
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Figure U-37. Graph of Bottom-Side Steel Tube Rail at Midspan Between Post Nos. 6 and 7 Strain, Test STTR-2
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Figure U-38. Graph of Bottom-Side Steel Tube Rail at Midspan Between Post Nos. 6 and 7 Stress, Test STTR-2
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APPENDIX V

Accelerometer Data Analysis - Test STTR-3

Figure V-1. Graph of Longitudinal Deceleration, Test STTR-3

Figure V-2. Graph of Longitudinal Occupant Impact Velocity, Test STTR-3

Figure V-3. Graph of Longitudinal Occupant Displacement, Test STTR-3

Figure V-4. Graph of Lateral Deceleration, Test STTR-3

Figure V-5. Graph of Lateral Occupant Impact Velocity, Test STTR-3

Figure V-6. Graph of Lateral Occupant Displacement, Test STTR-3
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Figure V-1. Graph of Longitudinal Deceleration, Test STTR-3
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Figure V-2. Graph of Longitudinal Occupant Impact Velocity, Test STTR-3
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Figure V-3. Graph of Longitudinal Occupant Displacement, Test STTR-3
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Figure V-4. Graph of Lateral Deceleration, Test STTR-3
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Figure V-5. Graph of Lateral Occupant Impact Velocity, Test STTR-3
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Figure V-6. Graph of Lateral Occupant Displacement, Test STTR-3
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APPENDIX W

Rate Transducer Data Analysis - Test STTR-3

Figure W-1. Graph of Roll, Pitch, and Yaw Angular Displacements, Test STTR-3
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Figure W-1. Graph of Roll, Pitch, and Yaw Angular Displacements, Test STTR-3
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APPENDIX X

Accelerometer Data Analysis - Test STTR-4

Figure X-1. Graph of Longitudinal Deceleration, Test STTR-4

Figure X-2. Graph of Longitudinal Occupant Impact Velocity, Test STTR-4

Figure X-3. Graph of Longitudinal Occupant Displacement, Test STTR-4

Figure X-4. Graph of Lateral Deceleration, Test STTR-4

Figure X-5. Graph of Lateral Occupant Impact Velocity, Test STTR-4

Figure X-6. Graph of Lateral Occupant Displacement, Test STTR-4
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Figure X-1. Graph of Longitudinal Deceleration, Test STTR-4
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Figure X-2. Graph of Longitudinal Occupant Impact Velocity, Test STTR-4
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Figure X-3. Graph of Longitudinal Occupant Displacement, Test STTR-4
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Figure X-4. Graph of Lateral Deceleration, Test STTR-4
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Figure X-5. Graph of Lateral Occupant Impact Velocity, Test STTR-4
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Figure X-6. Graph of Lateral Occupant Displacement, Test STTR-4
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APPENDIX Y

Rate Transducer Data Analysis - Test STTR-4

Figure Y-1. Graph of Roll, Pitch, and Yaw Angular Displacements, Test STTR-4
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Figure Y-1. Graph of Roll, Pitch, and Yaw Angular Displacements, Test STTR-4




