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1 

INTRODUCTION 

Two weak-post, box beam guide rail end terminals were evaluated to standards set by the 

Manual for Assessing Safety Hardware (MASH). New York State Department of Transportation 

(NYSDOT) requested that the first full-scale test, test no. NYBBT-1, be conducted on the Type 

II box beam end terminal. The Type II box beam end terminal CAD details are provided in 

Appendix B. NYSDOT requested eight full-scale tests, test nos. NYBBT-2 through NYBBT-9, 

on a modified version of the Type I terminal, now referred to as the Type IIA. The Type IIA end 

terminal design was modified during the study, which is outlined in Table 24 of Volume I. The 

Type IIA box beam end terminal CAD details are provided in Appendices F, G, J, M, O, P, S, 

and T.  

The contents of Volume II are meant to be supplementary data for Volume I. Volume I 

contains the research equipment, methods, full-scale test documentation, and a discussion of the 

results of the research conducted for full-scale test nos. NYBBT-1 through NYBBT-9. Volume II 

contains the appendices of the report. The appendices include calculations to determine the 

longitudinal center of gravity of each vehicle, full sets of system drawings for each of the full-

scale tests, English-unit full-scale test summary pages, vehicle deformation data, accelerometer 

and angular data presented graphically, material specifications, and mill certifications. 
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APPENDIX A  Vehicle Center of Gravity Determination 
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Figure A-1. Vehicle Mass Distribution, Test No. NYBBT-1 
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Figure A-2. Vehicle Mass Distribution, Test No. NYBBT-2 
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Figure A-3. Vehicle Mass Distribution, Test No. NYBBT-3 
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Figure A-4. Vehicle Mass Distribution, Test No. NYBBT-4 
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Figure A-5. Vehicle Mass Distribution, Test No. NYBBT-5 
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Figure A-6. Vehicle Mass Distribution, Test No. NYBBT-6 
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Figure A-7. Vehicle Mass Distribution, Test No. NYBBT-7 



January 20, 2010 
MwRSF Report No. TRP-03-203-10 

10 

 
 
 

 
 
Figure A-8. Vehicle Mass Distribution, Test No. NYBBT-8 
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Figure A-9. Vehicle Mass Distribution, Test No. NYBBT-9 
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APPENDIX B  Type II Box Beam Terminal System Details - English Units, Test No. 

NYBBT-1 
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Figure B-1. Type II Box Beam Terminal System Details (English), Test No. NYBBT-1 
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Figure B-2. Type II Box Beam Terminal System Details (English), Test No. NYBBT-1 
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Figure B-3. Type II Box Beam Terminal System Details (English), Test No. NYBBT-1 
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Figure B-4. Type II Box Beam Terminal System Details (English), Test No. NYBBT-1 
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Figure B-5. Type II Box Beam Terminal System Details (English), Test No. NYBBT-1 
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Figure B-6. Type II Box Beam Terminal System Details (English), Test No. NYBBT-1 
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Figure B-7. Type II Box Beam Terminal System Details (English), Test No. NYBBT-1 



 

 

20 

January 20, 2010 
M

w
R

SF R
eport N

o. TR
P-03-203-10

 
Figure B-8. Type II Box Beam Terminal System Details (English), Test No. NYBBT-1 
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Figure B-9. Type II Box Beam Terminal System Details (English), Test No. NYBBT-1 
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Figure B-10. Type II Box Beam Terminal System Details (English), Test No. NYBBT-1 
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Figure B-11. Type II Box Beam Terminal System Details (English), Test No. NYBBT-1 
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Figure B-12. Type II Box Beam Terminal System Details (English), Test No. NYBBT-1 
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Figure B-13. Type II Box Beam Terminal System Details (English), Test No. NYBBT-1 
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APPENDIX C  Test Summary Sheets in English Units 
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 ●Test Agency ................................................ MwRSF 
 ●Test Number ................................................ NYBBT-1 
 ●Date  .......................................................... 8/14/07 
 ●MASH Test Designation ............................. Modified 3-32 
 ●Appurtenance............................................... Type II End  
   Terminal 
 ●Total Length ................................................ 135 ft 
 ●Key Element - Steel Box Beam 
  Size ................................................... 6 in. x 6 in. x 3/16 in. 
  Length............................................... 18 ft 
  Top Mounting Height....................... 27 in. 
 ●Key Elements - Steel Post 

   Post No. 1 ......................................... S3x5.7 by 33 in. long 
  Post Nos. 2-22 .................................. S3x5.7 by 63 in. long 
 ●Type of Soil  ................................................ Grading B - AASHTO M 147-65 (1990) 
 ●Test Vehicle 
  Type/Designation ............................. 1100C 
   Make and Model .............................. 2002 Kia Rio 
  Curb .................................................. 2,428 lb 
  Test Inertial ...................................... 2,396 lb 
  Gross Static ...................................... 2,586 lb 
 ●Impact Conditions 
  Speed ................................................ 61.9 mph 
  Angle (trajectory) ............................. 7.9 degrees 
  Target Impact Location .................... on upstream end of terminal 
  Actual Impact Location .................... 2 1/2 in. downstream from end of terminal 
 ●Exit Conditions 
  Speed ................................................ 61.5 mph 
  Angle ................................................ 10.6 degrees 
  Exit Box Criterion  ........................... NA 
 ●Post-Impact Trajectory 
  Vehicle Stability ................................... Unsatisfactory 
  Stopping Distance ................................. 181 ft - 4 in. downstream 

 14 ft - 7 in. laterally behind traffic-side face 

●Occupant Impact Velocity (EDR-3) 
 Longitudinal ....................................... -8.46 ft/s < 40 ft/s 
 Lateral ................................................. -7.02 ft/s < 40 ft/s 
●Occupant Ridedown Acceleration (EDR-3) 
 Longitudinal ....................................... 11.19 g’s < 20.49 g’s 
 Lateral  ................................................ 11.91 g’s < 20.49 g’s 
●Occupant Impact Velocity (EDR-4) 
 Longitudinal ....................................... -4.17 ft/s < 40 ft/s 
 Lateral ................................................. -7.60 ft/s < 40 ft/s 
●Occupant Ridedown Acceleration (EDR-4) 
 Longitudinal ....................................... 10.47 g’s < 20.49 g’s 
 Lateral  ................................................ 12.49 g’s < 20.49 g’s 
●THIV (EDR-4 - not required) ........................ NA 
●PHD (EDR-4 - not required) ......................... NA 
●ASI (EDR-3 - not required) ........................... NA 
●ASI (EDR-4 - not required) ........................... NA 
●Test Article Damage ...................................... Moderate 
●Test Article Deflections 
 Permanent Set ..................................... 1 3/16 in. 
 Dynamic  ............................................ 2 11/16 in. 
 Working Width  .................................. NA 
●Vehicle Damage  ........................................... Extensive 
 VDS12 ................................................. 01-L&T-5 
 CDC13 ................................................. 01-FDA09 
 Maximum Deformation ...................... NA 
●Angular Displacement 
 Roll ..................................................... NA 
 Pitch .................................................... NA 
 Yaw .................................................... 188 degrees 
 

   Figure C-1. Summary of Test Results and Sequential Photographs (English), Test No. NYBBT-1

0.550 sec0.306 sec0.234 sec0.118 sec0.000 sec 
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 ●Test Agency ................................................. MwRSF 
 ●Test Number ................................................ NYBBT-2 
 ●Date  .......................................................... 8/15/07 
 ●MASH Test Designation ............................. Modified 3-30 
 ●Appurtenance............................................... Type IIA End Terminal 
 ●Total Length ................................................ 132 ft 
 ●Key Element - Steel Box Beam 
  Size ................................................... 6 in. x 6 in. x 3/16 in. 
  Length............................................... 18 ft 
  Top Mounting Height....................... 27 in. 
 ●Key Elements - Steel Post 

   Post No. 1 ......................................... S3x5.7 by 33 in. long 
  Post Nos. 2-22 .................................. S3x5.7 by 63 in. long 
 ●Type of Soil  ................................................ Grading B - AASHTO M 147-65 (1990) 
 ●Test Vehicle 
  Type/Designation ............................. 1100C 
   Make and Model .............................. 2002 Kia Rio 
  Curb .................................................. 2,343 lb 
  Test Inertial ...................................... 2,395 lb 
  Gross Static ...................................... 2,553 lb 
 ●Impact Conditions 
  Speed ................................................ 63.2 mph 
  Angle (trajectory) ............................. 1.6 degrees 
  Target Impact Location .................... left ¼-point aligned w/ centerline tangent box beam 
  Actual Impact Location .................... 16 1/2 in. upstream of post no. 3 
 ●Exit Conditions 
  Speed ................................................ 48.7 mph 
  Angle ................................................ 15.7 degrees 
  Exit Box Criterion  ........................... Passed 
 ●Post-Impact Trajectory 
 Vehicle Stability ............................... Satisfactory 
 Stopping Distance ............................ 175 ft - 10 in. downstream 

 15 ft - 3 in. laterally away traffic-side face 

 
 
 
 
 

 

●Occupant Impact Velocity (EDR-3) 
 Longitudinal ........................................ -14.38 ft/s < 40 ft/s 
 Lateral ................................................. -14.75 ft/s < 40 ft/s 
●Occupant Ridedown Acceleration (EDR-3) 
 Longitudinal ........................................ -8.54 g’s < 20.49 g’s 
 Lateral  ................................................ -4.78 g’s < 20.49 g’s 
●Occupant Impact Velocity (EDR-4) 
 Longitudinal ........................................ -12.47 ft/s < 40 ft/s 
 Lateral ................................................. -14.73 ft/s < 40 ft/s 
●Occupant Ridedown Acceleration (EDR-4) 
 Longitudinal ........................................ -7.26 g’s < 20.49 g’s 
 Lateral  ................................................ -3.91 g’s < 20.49 g’s 
●THIV (DTS - not required)* .......................... 20.67 ft/s 
●PHD (DTS - not required)* ............................ 8.99 g’s 
●ASI (EDR-3 - not required) ........................... NA 
●ASI (EDR-4 - not required) ........................... NA 
●Test Article Damage ...................................... Moderate 
●Test Article Deflections 
 Permanent Set ..................................... 7 1/2 in. 
 Dynamic .............................................. 24 1/8 in. 
 Working Width  .................................. 109 13/16 in. 
●Vehicle Damage  ............................................ Moderate 
 VDS12 .................................................. 01-RFQ-3 
 CDC13 .................................................. 01-FZEW3 
 Maximum Deformation ...................... NA 
●Angular Displacement 
 Roll ...................................................... NA 
 Pitch .................................................... NA 
 Yaw ..................................................... -15 degrees 

   Figure C-2. Summary of Test Results and Sequential Photographs (English), Test No. NYBBT-2 
* THIV and PHD values are calculated using angular data from the DTS and accelerometer traces from the EDR-3. 

0.476 sec0.224 sec0.158 sec0.06 sec0.000 sec 
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 ● Test Agency ................................................ MwRSF 
 ●Test Number ................................................ NYBBT-3 
 ●Date  .......................................................... 9/7/07 
 ●MASH Test Designation ............................. 3-34 
 ●Appurtenance............................................... Type IIA End Terminal 
 ●Total Length ................................................ 132 ft 
 ●Key Element - Steel Box Beam 
  Size ................................................... 6 in. x 6 in. x 3/16 in. 
  Length............................................... 18 ft 
  Top Mounting Height....................... 27 in. 
 ●Key Elements - Steel Post 

   Post No. 1 ......................................... S3x5.7 by 33 in. long 
  Post Nos. 2-23 .................................. S3x5.7 by 63 in. long 
 ●Type of Soil  ................................................ Grading B - AASHTO M 147-65 (1990) 
 ●Test Vehicle 
  Type/Designation ............................. 1100C 
   Make and Model .............................. 2002 Kia Rio 
  Curb .................................................. 2,358 lb 
  Test Inertial ...................................... 2,428 lb 
  Gross Static ...................................... 2,593 lb 
 ●Impact Conditions 
  Speed ................................................ 63.7 mph 
  Angle (trajectory) ............................. 16.6 degrees 
  Target Impact Location .................... Centerline of post no. 3 
  Actual Impact Location .................... 3/4 in. upstream of post no. 3 
 ●Exit Conditions 
  Speed ................................................ 35.9 mph 
  Angle ................................................ 19.5 degrees 
  Exit Box Criterion  ........................... Passed 
●Post-Impact Trajectory 
 Vehicle Stability ................................... Satisfactory 
 Stopping Distance ................................. NA 
●Occupant Impact Velocity (EDR-3) 
 Longitudinal ......................................... -17.16 ft/s < 40 ft/s 
 Lateral ................................................... 14.57 ft/s < 40 ft/s 
 

 
●Occupant Ridedown Acceleration (EDR-3) 
 Longitudinal ....................................... -9.02 g’s < 20.49 g’s 
 Lateral  ................................................ 6.53 g’s < 20. 49 g’s 
●THIV (EDR-3 - not required)* ...................... 20.96 ft/s 
●PHD (EDR-3 - not required)* ....................... 10.95 g’s 
●ASI (EDR-3 - not required) ........................... NA 
●Test Article Damage ...................................... Moderate 
●Test Article Deflections 
 Permanent Set ..................................... 246 in. 
 Dynamic  ............................................ NA 
 Working Width  .................................. 287 7/8 in. 
●Vehicle Damage  ........................................... Moderate 
 VDS12 ................................................. 01-RFQ-6 
 CDC13 ................................................. 01-RYEW2 
 Maximum Deformation ...................... NA 
●Angular Displacement 
 Roll ..................................................... 3 degrees 
 Pitch .................................................... NA 
 Yaw .................................................... -46 degrees 
 
 

 
   Figure C-3. Summary of Test Results and Sequential Photographs (English), Test No. NYBBT-3 
* The THIV and PHD values were calculated using high-speed video analysis and EDR-3 accelerometer data. 

0.494 sec0.306 sec0.186 sec0.090 sec0.000 sec 
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 ●Test Agency ................................................. MwRSF 
 ●Test Number ................................................ NYBBT-4 
 ●Date  .......................................................... 7/11/08 
 ●MASH Test Designation ............................. 3-35 
 ●Appurtenance............................................... Modified Type IIA End  
   Terminal 
 ●Total Length ................................................ 132 ft 
 ●Key Element - Steel Box Beam 
  Size ................................................... 6 in. x 6 in. x 3/16 in. 
  Length............................................... 18 ft 
  Top Mounting Height....................... 27 in. 
 ●Key Elements - Steel Post 

   Post Nos. 1-3 .................................... S3x5.7 by 84 in. long 
  Post Nos. 4-23 .................................. S3x5.7 by 63 in. long 
 ●Type of Soil  ................................................ Grading B - AASHTO M 147-65 (1990) 
 ●Test Vehicle 
  Type/Designation ............................. 2270P 
   Make and Model .............................. 2002 Dodge Ram 1500 Quad Cab Pickup 
  Curb .................................................. 5,097 lb 
  Test Inertial ...................................... 5,004 lb 
  Gross Static ...................................... 5,176 lb 
 ●Impact Conditions 
  Speed ................................................ 62.1 mph 
  Angle (trajectory) ............................. 22.9 degrees 
  Target Impact Location .................... Midspan between post nos. 5 and 6 
  Actual Impact Location .................... 33 1/2 in. upstream of post no. 6 
 ●Exit Conditions 
  Speed ................................................ NA 
  Angle ................................................ NA 
  Exit Box Criterion  ........................... NA 
 ●Post-Impact Trajectory 
 Vehicle Stability ............................... Unsatisfactory 
 Stopping Distance ............................ NA 

●Occupant Impact Velocity (EDR-3) 
 Longitudinal ....................................... -10.32 ft/s < 40 ft/s 
 Lateral ................................................. 13.32 ft/s < 40 ft/s  
●Occupant Ridedown Acceleration (EDR-3) 
 Longitudinal ....................................... -7.12 g’s < 20.49 g’s 
 Lateral  ................................................ 11.90 g’s < 20.49 g’s 
●Occupant Impact Velocity (DTS) 
 Longitudinal ....................................... -9.23 ft/s < 40 ft/s 
 Lateral ................................................. 13.53 ft/s < 40 ft/s  
●Occupant Ridedown Acceleration (DTS) 
 Longitudinal ....................................... -6.38 g’s < 20.49 g’s 
 Lateral  ................................................ 11.32 g’s < 20.49 g’s 
●THIV (DTS - not required) ........................... 17.52 ft/s 
●PHD (DTS - not required) ............................. 11.42 g’s 
●ASI (EDR-3 - not required) ........................... 0.84 
●ASI (DTS - not required) ............................... 0.79 
●Test Article Damage ...................................... Extensive 
●Test Article Deflections 
 Permanent Set ..................................... 282 1/4 in. 
 Dynamic  ............................................ NA 
 Working Width  .................................. NA 
●Vehicle Damage  ........................................... Extensive 
 VDS12 ................................................. 01-R&T-4 
 CDC13 ................................................. 01-RDAO9 
●Maximum Deformation ................................. 1 1/4 in. at right-center floorboard 
●Angular Displacement (Note: Angular data was not available after 3.8 seconds) 
 Roll ..................................................... 193 degrees 
 Pitch .................................................... 90 degrees 
 Yaw .................................................... 132 degrees 

   Figure C-4. Summary of Test Results and Sequential Photographs (English), Test No. NYBBT-4 

0.360 sec0.268 sec0.180 sec0.058 sec0.000 sec 
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 ●Test Agency ................................................. MwRSF 
 ●Test Number ................................................ NYBBT-5 
 ●Date  .......................................................... 7/31/08 
 ●MASH Test Designation ............................. 3-35 
 ●Appurtenance............................................... Modified Type IIA End  
   Terminal 
 ●Total Length ................................................ 132 ft 
 ●Key Element - Steel Box Beam 
  Size ................................................... 6 in. x 6 in. x 3/16 in. 
  Length............................................... 18 ft 
  Top Mounting Height....................... 27 in. 
 ●Key Elements - Steel Post 

   Post Nos. 1, 2, 4 ............................... S3x5.7 by 84 in. long 
  Post Nos. 3, 5-26 .............................. S3x5.7 by 63 in. long 
 ●Type of Soil  ................................................ Grading B - AASHTO M 147-65 (1990) 
 ●Test Vehicle 
  Type/Designation ............................. 2270P 
   Make and Model .............................. 2002 Dodge Ram 1500 Quad Cab Pickup 
  Curb .................................................. 5,128 lb 
  Test Inertial ...................................... 5,018 lb 
  Gross Static ...................................... 5,190 lb 
 ●Impact Conditions 
  Speed ................................................ 62.1 mph 
  Angle (trajectory) ............................. 23.6 degrees 
  Target Impact Location .................... Midspan between post nos. 8 and 9 
  Actual Impact Location .................... 34 in. upstream of post no. 9 
 ●Exit Conditions 
  Speed ................................................ 50.4 mph 
  Angle ................................................ 4 degrees 
  Exit Box Criterion  ........................... Pass 
 ●Post-Impact Trajectory 
 Vehicle Stability ............................... Satisfactory 
 Stopping Distance ............................ 143 ft - 11 3/4 in. downstream 
  2 ft - 6 in. laterally behind traffic-side face 
 ●Occupant Impact Velocity (EDR-3) 
 Longitudinal ..................................... -9.21 ft/s < 40 ft/s 
 Lateral ............................................... 13.52 ft/s < 40 ft/s 

 
●Occupant Ridedown Acceleration (EDR-3) 
 Longitudinal ....................................... -4.85 g’s < 20.49 g’s 
 Lateral  ................................................ 5.49 g’s < 20.49 g’s 
●Occupant Impact Velocity (DTS) 
 Longitudinal ....................................... -9.12 ft/s < 40 ft/s 
 Lateral ................................................. 13.68 ft/s < 40 ft/s 
●Occupant Ridedown Acceleration (DTS) 
 Longitudinal ....................................... -4.56 g’s < 20.49 g’s 
 Lateral  ................................................ 6.51 g’s < 20.49 g’s 
●THIV (DTS - not required) ........................... 15.42 ft/s 
●PHD (DTS - not required) ............................. 6.57 g’s 
●ASI (EDR-3 - not required) ........................... 0.50 
●ASI (DTS - not required) ............................... 0.51 
●Test Article Damage ...................................... Moderate 
●Test Article Deflections 
 Permanent Set ..................................... 43 in. 
 Dynamic  ............................................ 68 1/2 in. 
 Working Width  .................................. 98 5/8 in. 
●Vehicle Damage  ........................................... Moderate 
 VDS12 ................................................. 01-RFQ-3 
 CDC13 ................................................. 01-RDEN2 
●Maximum Deformation ................................. 1/2 in. at right-front floorboard 
●Angular Displacement 
 Roll ..................................................... -19 degrees 
 Pitch .................................................... -10 degrees 
 Yaw .................................................... 50 degrees 
 

   Figure C-5. Summary of Test Results and Sequential Photographs (English), Test No. NYBBT-5 

0.360 sec0.268 sec0.180 sec0.058 sec0.000 sec 
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 ●Test Agency ................................................. MwRSF 
 ●Test Number ................................................ NYBBT-6 
 ●Date  .......................................................... 10/3/08 
 ●MASH Test Designation ............................. Modified 2-34 
 ●Appurtenance............................................... Modified Type IIA End 
   Terminal in Ditch 
 ●Total Length ................................................ 132 ft 
 ●Key Element - Steel Box Beam 
  Size ................................................... 6 in. x 6 in. x 3/16 in. 
  Length............................................... 18 ft 
  Top Mounting Height....................... 27 in. 
 ●Key Elements - Steel Post 

   Post Nos. 1, 2, 4 ............................... S3x5.7 by 84 in. long 
  Post Nos. 3, 5-26 .............................. S3x5.7 by 63 in. long 
 ●Type of Soil  ................................................ Grading B - AASHTO M 147-65 (1990) 
 ●Test Vehicle 
  Type/Designation ............................. 1100C 
   Make and Model .............................. 2002 Kia Rio 
  Curb .................................................. 2,385 lb 
  Test Inertial ...................................... 2,425 lb 
  Gross Static ...................................... 2,593 lb 
 ●Impact Conditions 
  Speed ................................................ 45.7 mph 
  Angle (trajectory) ............................. 7.5 degrees 
  Target Impact Location .................... Centerline of post no. 2 
  Actual Impact Location .................... 10 3/4 in. downstream of post no. 2 
 ●Exit Conditions 
  Speed ................................................ NA 
  Angle ................................................ NA 
  Exit Box Criterion  ........................... NA 
 ●Post-Impact Trajectory 
 Vehicle Stability ............................... Satisfactory 
 Stopping Distance ............................ 13 ft - 1 in. downstream 
  6 in. laterally behind traffic-side face 
 

●Occupant Impact Velocity (EDR-3) 
 Longitudinal ....................................... -28.23 ft/s < 40 ft/s 
 Lateral ................................................. 9.94 ft/s < 40 ft/s 
●Occupant Ridedown Acceleration (EDR-3) 
 Longitudinal ....................................... -12.50 g’s < 20.49 g’s 
 Lateral  ................................................ 5.32 g’s < 20.49 g’s 
●Occupant Impact Velocity (DTS) 
 Longitudinal ....................................... -26.49 ft/s < 40 ft/s 
 Lateral ................................................. 10.52 ft/s < 40 ft/s 
●Occupant Ridedown Acceleration (DTS) 
 Longitudinal ....................................... -10.91 g’s < 20.49 g’s 
 Lateral  ................................................ 6.96 g’s < 20.49 g’s 
●THIV (DTS - not required) ........................... 26.05 ft/s 
●PHD (DTS - not required) ............................. 12.58 g’s 
●ASI (EDR-3 - not required) ........................... 0.78 
●ASI (DTS - not required) ............................... 0.76 
●Test Article Damage ...................................... Moderate 
●Test Article Deflections 
 Permanent Set ..................................... 23 in. 
 Dynamic  ............................................ 26 3/8 in. 
 Working Width  .................................. NA 
●Vehicle Damage  ........................................... Moderate 
 VDS12 ................................................. 01-RFQ-6 
 CDC13 ................................................. 01-RYAW9 
●Maximum Deformation ................................. 1/2 in. at right-front floorboard 
●Angular Displacement 
 Roll ..................................................... 10 degrees 
 Pitch .................................................... 4 degrees 
 Yaw .................................................... 8 degrees 

   Figure C-6. Summary of Test Results and Sequential Photographs (English), Test No. NYBBT-6 

0.286 sec0.126 sec0.042 sec0.000 sec-0.404 sec 
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 ●Test Agency ................................................. MwRSF 
 ●Test Number ................................................ NYBBT-7 
 ●Date  .......................................................... 11/03/08 
 ●MASH Test Designation ............................. Modified 3-35 
 ●Appurtenance............................................... Modified Type IIA End 
  Terminal in Ditch 
 ●Total Length ................................................ 132 ft 
 ●Key Element - Steel Box Beam 
  Size ................................................... 6 in. x 6 in. x 3/16 in. 
  Length............................................... 18 ft 
  Top Mounting Height....................... 27 in. 
 ●Key Elements - Steel Post 

   Post Nos. 1, 2, 4 ............................... S3x5.7 by 84 in. long 
  Post Nos. 3, 5-26 .............................. S3x5.7 by 63 in. long 
 ●Type of Soil  ................................................ Grading B - AASHTO M 147-65 (1990) 
 ●Test Vehicle 
  Type/Designation ............................. 2270P 
   Make and Model .............................. 2002 Dodge Ram 1500 Quad Cab Pickup 
  Curb .................................................. 5,069 lb 
  Test Inertial ...................................... 5,012 lb 
  Gross Static ...................................... 5,184 lb 
 ●Impact Conditions 
  Speed ................................................ 62.6 mph 
  Angle ................................................ 25.8 degrees 
  Target Impact Location .................... Centerline of post no. 5 
  Actual Impact Location .................... Centerline of post no. 5 
 ●Exit Conditions 
  Speed ................................................ NA 
  Angle ................................................ NA 
  Exit Box Criterion  ........................... NA 
 ●Post-Impact Trajectory 
  Vehicle Stability ............................. Satisfactory 
  Stopping Distance .......................... 72 ft - 6 in. downstream 
   6 ft - 2 1/2 in. laterally behind traffic-side face 
 ●Occupant Impact Velocity (EDR-3) 
  Longitudinal ................................... -14.82 ft/s < 40 ft/s 
  Lateral ............................................. 9.39 ft/s < 40 ft/s  
 ●Occupant Ridedown Acceleration (EDR-3) 
  Longitudinal ................................... -15.39 g’s < 20.49 g’s 
  Lateral ............................................ 12.12 g’s < 20.49 g’s  

 
●Occupant Impact Velocity (EDR-4) 
 Longitudinal ....................................... -12.64 ft/s< 40 ft/s 
 Lateral ................................................. 8.54 ft/s < 40 ft/s 
●Occupant Ridedown Acceleration (EDR-4) 
 Longitudinal ....................................... -13.57 g’s < 20.49 g’s 
 Lateral  ................................................ 12.80 g’s < 20.49 g’s 
●Occupant Impact Velocity (DTS) 
  Longitudinal ....................................... -13.44 ft/s < 40 ft/s 
  Lateral ................................................. 8.96 ft/s < 40 ft/s 
●Occupant Ridedown Acceleration (DTS) 
  Longitudinal ....................................... -14.28 g’s < 20.49 g’s 
  Lateral  ................................................ 14.45 g’s < 20.49 g’s  
●THIV (EDR-4 - not required) ........................ 15.00 ft/s 
●PHD (EDR-4 - not required) ......................... 13.73 g’s 
●THIV (DTS - not required) ........................... 16.34 ft/s 
●PHD (DTS - not required) ............................. 14.48 g’s 
●ASI (EDR-3 - not required) ........................... 0.98 
●ASI (EDR-4 - not required) ........................... 0.97 
●ASI (DTS - not required) ............................... 1.08 
●Test Article Damage ...................................... Extensive 
●Test Article Deflections 
 Permanent Set ..................................... 190 3/4 in. 
 Dynamic  ............................................ NA 
 Working Width  .................................. NA 
●Vehicle Damage  ........................................... Extensive 
 VDS12 ................................................. 01-R&T-5 
 CDC13 ................................................. 01-RDAO9 
●Maximum Deformation ................................. 3/4 in. at right-center floorboard 
●Angular Displacement 
 Roll ..................................................... 612 degrees 
 Pitch .................................................... -58 degrees 
 Yaw .................................................... -170 degrees 

   Figure C-7. Summary of Test Results and Sequential Photographs (English), Test No. NYBBT-7 

0.486 sec0.300 sec0.152 sec0.076 sec0.000 sec 
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 ●Test Agency ................................................. MwRSF 
 ●Test Number ................................................ NYBBT-8 
 ●Date  .......................................................... 7/15/09 
 ●MASH Test Designation ............................. 3-34 
 ●Appurtenance............................................... Modified Type IIA End Terminal 
 ●Total Length ................................................ 132 ft 
 ●Key Element - Steel Box Beam 
  Size ................................................... 6 in. x 6 in. x 3/16 in. 
  Length............................................... 18 ft 
  Top Mounting Height....................... 27 in. 
 ●Key Elements - Steel Post 

   Post Nos. 1, 2, 4 ............................... S3x5.7 by 84 in. long 
  Post Nos. 3, 5-26 .............................. S3x5.7 by 63 in. long 
 ●Type of Soil  ................................................ Grading B - AASHTO M 147-65 (1990) 
 ●Test Vehicle 
  Type/Designation ............................. 1100C 
   Make and Model .............................. 2003 Kia Rio 
  Curb .................................................. 2,434 lb 
  Test Inertial ...................................... 2,438 lb 
  Gross Static ...................................... 2,608 lb 
 ●Impact Conditions 
  Speed ................................................ 63.1 mph 
  Angle ................................................ 16.9 degrees 
  Target Impact Location .................... Centerline of post no. 3 
  Actual Impact Location .................... 1 in. upstream of centerline of post no. 3 
 ●Exit Conditions 
  Speed ................................................ 25.5 mph 
  Angle ................................................ 25.7 degrees 
  Exit Box Criterion  ........................... Pass 
 ●Post-Impact Trajectory 
  Vehicle Stability ............................... Satisfactory 
  Stopping Distance ............................ 79 ft - 10 1/4 in. downstream 
   37 ft - 6 in. laterally away traffic-side face 
 ●Occupant Impact Velocity (EDR-3) 
 Longitudinal ..................................... -31.96 ft/s < 40 ft/s 
 Lateral ............................................... 14.32 ft/s < 40 ft/s 

●Occupant Ridedown Acceleration (EDR-3) 
 Longitudinal ........................................ -11.15 g’s < 20.49 g’s 
 Lateral  ................................................ 7.08 g’s < 20.49 g’s  
●Occupant Impact Velocity (EDR-4) 
 Longitudinal ........................................ -30.63 ft/s < 40 ft/s 
 Lateral ................................................. 14.54 ft/s < 40 ft/s 
●Occupant Ridedown Acceleration (EDR-4) 
 Longitudinal ........................................ -10.31 g’s < 20.49 g’s 
 Lateral  ................................................ 5.62 g’s < 20.49 g’s 
●THIV (EDR-4 - not required) ........................ 31.20 ft/s 
●PHD (EDR-4 - not required) .......................... 10.41 g’s 
●ASI (EDR-3 - not required) ........................... 1.24 
●ASI (EDR-4 - not required) ........................... 1.16 
●Test Article Damage ...................................... Moderate 
●Test Article Deflections 
 Permanent Set ..................................... 9 ft - 3 7/8 in. 
 Dynamic  ............................................. NA 
 Working Width  .................................. 21.5 ft (estimate) 
●Vehicle Damage  ............................................ Moderate 
 VDS12 .................................................. 11-LFQ-6 
 CDC13 .................................................. 11-LYAW9 
●Maximum Deformation.................................. 4 in. at the front of the side panel 
●Angular Displacement 
 Roll ...................................................... 7 degrees 
 Pitch .................................................... -7 degrees 
 Yaw ..................................................... 55 degrees 

   Figure C-8. Summary of Test Results and Sequential Photographs (English), Test No. NYBBT-8 

0.660 sec0.468 sec0.278 sec0.090 sec0.000 sec 
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 ●Test Agency ................................................. MwRSF 
 ●Test Number ................................................ NYBBT-9 
 ●Date  .......................................................... 8/6/09 
 ●MASH Test Designation ............................. Modified 3-35 
 ●Appurtenance............................................... Modified Type IIA End Terminal 
 ●Total Length ................................................ 132 ft 
 ●Key Element - Steel Box Beam 
  Size ................................................... 6 in. x 6 in. x 3/16 in. 
  Length............................................... 18 ft 
  Top Mounting Height....................... 27 in. 
 ●Key Elements - Steel Post 

   Post Nos. 1, 2, 4 ............................... S3x5.7 by 84 in. long 
  Post Nos. 3, 5-26 .............................. S3x5.7 by 63 in. long 
 ●Type of Soil  ................................................ Grading B - AASHTO M 147-65 (1990) 
 ●Test Vehicle 
  Type/Designation ............................. 2270P 
   Make and Model .............................. 2003 Dodge Ram 1500 Quad Cab Pickup 
  Curb .................................................. 5,033 lb 
  Test Inertial ...................................... 4,989 lb 
  Gross Static ...................................... 5,159 lb 
 ●Impact Conditions 
  Speed ................................................ 63.3 mph 
  Angle ................................................ 25.0 degrees 
  Target Impact Location .................... Centerline of post no. 5 
  Actual Impact Location .................... 2 in. upstream of centerline of post no. 5 
 ●Exit Conditions 
  Speed ................................................ 52.1 mph 
  Angle ................................................ 31.0 degrees 
  Exit Box Criterion  ........................... NA 
 ●Post-Impact Trajectory 
  Vehicle Stability ............................... Satisfactory 
  Stopping Distance ............................ 57 ft - 1 in. downstream 
   22 ft - 4 in. laterally behind traffic-side face 
 ●Occupant Impact Velocity (EDR-3) 
 Longitudinal ..................................... -14.34 ft/s < 40 ft/s 
 Lateral ............................................... 9.94 ft/s < 40 ft/s 
 
 

●Occupant Ridedown Acceleration (EDR-3) 
 Longitudinal ........................................ -7.77 g’s < 20.49 g’s 
 Lateral  ................................................ 4.38 g’s < 20.49 g’s  
●Occupant Impact Velocity (DTS) 
 Longitudinal ........................................ -14.47 ft/s < 40 ft/s 
 Lateral ................................................. 9.23 ft/s < 40 ft/s 
●Occupant Ridedown Acceleration (DTS) 
 Longitudinal ........................................ -7.37 g’s < 20.49 g’s 
 Lateral  ................................................ 4.84 g’s < 20.49 g’s 
●THIV (DTS - not required) ............................ 15.89 ft/s 
●PHD (DTS - not required) .............................. 7.67 g’s 
●ASI (EDR-3 - not required) ........................... 0.82 
●ASI (DTS - not required) ............................... 0.73 
●Test Article Damage ...................................... Extensive due to gating 
●Test Article Deflections 
 Permanent Set ..................................... 42 1/2 in. 
 Dynamic  ............................................. NA 
 Working Width  .................................. 58 ft - 5 9/16 in. 
●Vehicle Damage  ............................................ Moderate 
 VDS12 .................................................. 11-LFQ-3 
 CDC13 .................................................. 11-LFEW8 
●Maximum Deformation.................................. 3/4 in. at the left side of the dashboard 
●Angular Displacement 
 Roll ...................................................... -22 degrees 
 Pitch .................................................... -5 degrees 
 Yaw ..................................................... 236 degrees 

   Figure C-9. Summary of Test Results and Sequential Photographs (English), Test No. NYBBT-9 

0.636 sec0.446 sec0.268 sec0.094 sec0.000 sec 
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APPENDIX D  Occupant Compartment Deformation Data 
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Figure D-1. Occupant Compartment Deformation Index (OCDI), Test No. NYBBT-1 
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Figure D-2. Occupant Compartment Deformation Index (OCDI), Test No. NYBBT-2 
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Figure D-3. Occupant Compartment Deformation Index (OCDI), Test No. NYBBT-3 
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Figure D-4. Occupant Compartment Deformation Data - Set 1, Test No. NYBBT-4 
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Figure D-5. Occupant Compartment Deformation Data - Set 2, Test No. NYBBT-4 
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Figure D-6. Occupant Compartment Deformation Index (OCDI), Test No. NYBBT-4 
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Figure D-7. Exterior Vehicle Crush (NASS) - Front, Test No. NYBBT-4 
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Figure D-8. Exterior Vehicle Crush (NASS) - Side, Test No. NYBBT-4 
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Figure D-9. Occupant Compartment Deformation Data - Set 1, Test No. NYBBT-5 
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Figure D-10. Occupant Compartment Deformation Data - Set 2, Test No. NYBBT-5 
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Figure D-11. Occupant Compartment Deformation Index (OCDI), Test No. NYBBT-5 
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Figure D-12. Exterior Vehicle Crush (NASS) - Front, Test No. NYBBT-5 
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Figure D-13. Exterior Vehicle Crush (NASS) - Side, Test No. NYBBT-5 
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Figure D-14. Occupant Compartment Deformation Data - Set 1, Test No. NYBBT-6 
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Figure D-15. Occupant Compartment Deformation Index (OCDI), Test No. NYBBT-6 
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Figure D-16. Occupant Compartment Deformation Data - Set 1, Test No. NYBBT-7 
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Figure D-17. Occupant Compartment Deformation Data - Set 2, Test No. NYBBT-7 
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Figure D-18. Occupant Compartment Deformation Index (OCDI), Test No. NYBBT-7
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Figure D-19. Exterior Vehicle Crush (NASS) - Front, Test No. NYBBT-7 
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Figure D-20. Exterior Vehicle Crush (NASS) - Side, Test No. NYBBT-7 
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Figure D-21. Floorpan Deformation Data - Set 1, Test No. NYBBT-8 



January 20, 2010 
MwRSF Report No. TRP-03-203-10 

58 

 
 
Figure D-22. Floorpan Deformation Data - Set 2, Test No. NYBBT-8 
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Figure D-23. Occupant Compartment Deformation Data - Set 1, Test No. NYBBT-8 
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Figure D-24. Occupant Compartment Deformation Data - Set 2, Test No. NYBBT-8 
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Figure D-25. Exterior Vehicle Crush (NASS) - Front, Test No. NYBBT-8 
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Figure D-26. Exterior Vehicle Crush (NASS) - Side, Test No. NYBBT-8 
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Figure D-27. Floorpan Deformation Data - Set 1, Test No. NYBBT-9 
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Figure D-28. Floorpan Deformation Data - Set 2, Test No. NYBBT-9 
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Figure D-29. Occupant Compartment Deformation Data - Set 1, Test No. NYBBT-9 
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Figure D-30. Occupant Compartment Deformation Data - Set 2, Test No. NYBBT-9 
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Figure D-31. Exterior Vehicle Crush (NASS) - Front, Test No. NYBBT-9 
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Figure D-32. Exterior Vehicle Crush (NASS) - Side, Test No. NYBBT-9 
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APPENDIX E  Accelerometer and Rate Transducer Data Analysis, Test No. NYBBT-1 
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Figure E-1. Graph of Longitudinal Deceleration (EDR-3), Test No. NYBBT-1 
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Figure E-2. Graph of Longitudinal Occupant Impact Velocity (EDR-3), Test No. NYBBT-1 



 

 

72 

January 20, 2010 
M

w
R

SF R
eport N

o. TR
P-03-203-10 

Figure E-3. Graph of Longitudinal Occupant Displacement (EDR-3), Test No. NYBBT-1 
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Figure E-4. Graph of Lateral Deceleration (EDR-3), Test No. NYBBT-1 
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Figure E-5. Graph of Lateral Occupant Impact Velocity (EDR-3), Test No. NYBBT-1 
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Figure E-6. Graph of Lateral Occupant Displacement (EDR-3), Test No. NYBBT-1 
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Figure E-7. Graph of Longitudinal Deceleration (EDR-4), Test No. NYBBT-1 
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Figure E-8. Graph of Longitudinal Occupant Impact Velocity (EDR-4), Test No. NYBBT-1 
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Figure E-9. Graph of Longitudinal Occupant Displacement (EDR-4), Test No. NYBBT-1 
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Figure E-10. Graph of Lateral Deceleration (EDR-4), Test No. NYBBT-1 
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Figure E-11. Graph of Lateral Occupant Impact Velocity (EDR-4), Test No. NYBBT-1 
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Figure E-12. Graph of Lateral Occupant Displacement (EDR-4), Test No. NYBBT-1 
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DTS 
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Figure E-14. Graph of Roll Angular Displacement (Video Analysis), Test No. NYBBT-1 

Video Analysis 
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APPENDIX F  Type IIA Box Beam Terminal System Details - English Units, Test No. 
NYBBT-2 
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Figure F-1. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2 
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Figure F-2. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2 



 

  

87 

January 20, 2010 
M

w
R

SF R
eport N

o. TR
P-03-203-10

 
Figure F-3. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2 
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Figure F-4. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2 
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Figure F-5. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2 
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Figure F-6. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2 
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Figure F-7. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2 
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Figure F-8. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2 
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Figure F-9. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2 
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Figure F-10. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2 
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Figure F-11. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2 
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Figure F-12. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2 
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APPENDIX G  Type IIA Box Beam Terminal System Details - Metric and English Units, 
Test No. NYBBT-3 
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Figure G-1. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3 
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Figure G-2. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3 
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Figure G-3. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3 
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Figure G-4. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3 
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Figure G-5. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3 
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Figure G-6. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3 
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Figure G-7. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3 
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Figure G-8. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3 
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Figure G-9. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3 



 

 

107

January 20, 2010 
M

w
R

SF R
eport N

o. TR
P-03-203-10

 
Figure G-10. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3 
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Figure G-11. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3 
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Figure G-12. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3 
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Figure G-13. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3 
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Figure G-14. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3 



 

 

112

January 20, 2010 
M

w
R

SF R
eport N

o. TR
P-03-203-10

 
Figure G-15. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3 
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Figure G-16. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3 
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Figure G-17. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3 
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Figure G-18. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3 
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Figure G-19. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3 
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Figure G-20. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3 
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Figure G-21. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3 
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Figure G-22. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3 
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Figure G-23. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3 
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Figure G-24. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3
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APPENDIX H  Accelerometer and Rate Transducer Data Analysis, Test No. NYBBT-2 
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Figure H-1. Graph of Longitudinal Occupant Deceleration (EDR-3), Test No. NYBBT-2 
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Figure H-2. Graph of Longitudinal Occupant Velocity (EDR-3), Test No. NYBBT-2 
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Figure H-3. Graph of Longitudinal Occupant Displacement (EDR-3), Test No. NYBBT-2 
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Figure H-4. Graph of Lateral Occupant Deceleration (EDR-3), Test No. NYBBT-2 
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Figure H-5. Graph of Lateral Occupant Impact Velocity (EDR-3), Test No. NYBBT-2 
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Figure H-6. Graph of Lateral Occupant Displacement (EDR-3), Test No. NYBBT-2 
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Figure H-7. Graph of Longitudinal Occupant Deceleration (EDR-4), Test No. NYBBT-2 
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Figure H-8. Graph of Longitudinal Occupant Velocity (EDR-4), Test No. NYBBT-2 
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Figure H-9. Graph of Longitudinal Occupant Displacement (EDR-4), Test No. NYBBT-2 
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Figure H-10. Graph of Lateral Occupant Deceleration (EDR-4), Test No. NYBBT-2 
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Figure H-11. Graph of Lateral Occupant Impact Velocity (EDR-4), Test No. NYBBT-2 
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Figure H-12. Graph of Lateral Occupant Displacement (EDR-4), Test No. NYBBT-2 
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Figure H-13. Graph of Yaw Angular Displacement (DTS), Test No. NYBBT-2 

- DTS 
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APPENDIX I  Accelerometer and Rate Transducer Data Analysis, Test No. NYBBT-3 
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Figure I-1. Graph of Longitudinal Occupant Deceleration (EDR-3), Test No. NYBBT-3 
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Figure I-2. Graph of Longitudinal Occupant Impact Velocity (EDR-3), Test No. NYBBT-3 

 - EDR-3 
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Figure I-3. Graph of Longitudinal Occupant Displacement (EDR-3), Test No. NYBBT-3 

 - EDR-3 



 

 

140 

January 20, 2010 
M

w
R

SF R
eport N

o. TR
P-03-203-10

 
Figure I-4. Graph of Lateral Occupant Deceleration (EDR-3), Test No. NYBBT-3 
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Figure I-5. Graph of Lateral Occupant Impact Velocity (EDR-3), Test No. NYBBT-3 

 - EDR-3 



 

 

142 

January 20, 2010 
M

w
R

SF R
eport N

o. TR
P-03-203-10

 
 
Figure I-6. Graph of Lateral Occupant Displacement (EDR-3), Test No. NYBBT-3 

 - EDR-3 
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Figure I-7. Graph of Roll Angular Displacement (Video Analysis), Test No. NYBBT-3 

Roll Angular Displacement - Video Analysis - Test NYBBT-3 
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Figure I-8. Graph of Yaw Angular Displacement (Video Analysis), Test No. NYBBT-3

Yaw Angular Displacement - Video Analysis - Test NYBBT-3 
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APPENDIX J  Modified Type IIA Box Beam Terminal System Details - Metric and English 
Units, Test No. NYBBT-4 
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Figure J-1. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4 
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Figure J-2. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4 
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Figure J-3. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4 
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Figure J-4. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4 
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Figure J-5. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4 
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Figure J-6. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4 
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Figure J-7. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4 
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Figure J-8. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4 
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Figure J-9. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4 
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Figure J-10. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4 
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Figure J-11. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4 
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Figure J-12. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4 
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Figure J-13. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4 
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Figure J-14. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4 
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Figure J-15. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4 
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Figure J-16. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4 
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Figure J-17. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4 
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Figure J-18. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4 
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Figure J-19. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4 
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Figure J-20. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4 
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Figure J-21. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4 
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Figure J-22. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4 
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Figure J-23. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4 
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Figure J-24. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4
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APPENDIX K  Static Soil Tests 
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Figure K-1. Soil Strength, Initial Calibration Tests 
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Figure K-2. Static Soil Test, Test No. NYBBT-4 
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Figure K-3. Static Soil Test, Test No. NYBBT-5 
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Figure K-4. Static Soil Test, Test No. NYBBT-6 
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Figure K-5. Static Soil Test, Test No. NYBBT-7 
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Figure K-6. Static Soil Test, Test No. NYBBT-8 
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Figure K-7. Static Soil Test, Test No. NYBBT-9 
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APPENDIX L  Accelerometer and Rate Transducer Data Analysis, Test No. NYBBT-4 
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Figure L-1. Graph of Longitudinal Occupant Deceleration (EDR-3), Test No. NYBBT-4 
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Figure L-2. Graph of Longitudinal Occupant Impact Velocity (EDR-3), Test No. NYBBT-4 

- EDR-3
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Figure L-3. Graph of Longitudinal Occupant Displacement (EDR-3), Test No. NYBBT-4 

- EDR-3
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Figure L-4. Graph of Lateral Occupant Deceleration (EDR-3), Test No. NYBBT-4 
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Figure L-5. Graph of Lateral Occupant Impact Velocity (EDR-3), Test No. NYBBT-4 

 - EDR-3 
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Figure L-6. Graph of Lateral Occupant Displacement (EDR-3), Test No. NYBBT-4 

 - EDR-3 
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Figure L-7. Graph of Acceleration Severity Index (EDR-3), Test No. NYBBT-4 
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Figure L-8. Graph of Longitudinal Occupant Deceleration (DTS), Test No. NYBBT-4 
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Figure L-9. Graph of Longitudinal Occupant Velocity (DTS), Test No. NYBBT-4 

 - DTS 
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Figure L-10. Graph of Longitudinal Occupant Displacement (DTS), Test No. NYBBT-4 

 - DTS 
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Figure L-11. Graph of Lateral Occupant Deceleration (DTS), Test No. NYBBT-4 
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Figure L-12. Graph of Lateral Occupant Impact Velocity (DTS), Test No. NYBBT-4 

 - DTS 
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Figure L-13. Graph of Lateral Occupant Displacement (DTS), Test No. NYBBT-4 

 - DTS 
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Figure L-14. Graph of Roll, Pitch, and Yaw Angular Displacement (DTS), Test No. NYBBT-4 

Yaw

Roll
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Test No. NYBBT‐4

 - DTS 
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Figure L-15. Graph of Acceleration Severity Index (DTS), Test No. NYBBT-4 
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APPENDIX M  Modified Type IIA Box Beam Terminal System Details - Metric and 
English Units, Test No. NYBBT-5 
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Figure M-1. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5 
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Figure M-2. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5 
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Figure M-3. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5 
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Figure M-4. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5 
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Figure M-5. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5 
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Figure M-6. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5 
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Figure M-7. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5 
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Figure M-8. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5 
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Figure M-9. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5 
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Figure M-10. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5 
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Figure M-11. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5 



 

 

206 

January 20, 2010 
M

w
R

SF R
eport N

o. TR
P-03-203-10

 
Figure M-12. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5 
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Figure M-13. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5 
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Figure M-14. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5 
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Figure M-15. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5 
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Figure M-16. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5 



 

 

211 

January 20, 2010 
M

w
R

SF R
eport N

o. TR
P-03-203-10

 
Figure M-17. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5 
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Figure M-18. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5 
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Figure M-19. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5 
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Figure M-20. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5 
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Figure M-21. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5 
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Figure M-22. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5 
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Figure M-23. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5 



 

 

218 

January 20, 2010 
M

w
R

SF R
eport N

o. TR
P-03-203-10

 
Figure M-24. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5
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APPENDIX N  Accelerometer and Rate Transducer Data Analysis, Test No. NYBBT-5 
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Figure N-1. Graph of Longitudinal Occupant Deceleration (EDR-3), Test No. NYBBT-5 
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Figure N-2. Graph of Longitudinal Occupant Impact Velocity (EDR-3), Test No. NYBBT-5 

- EDR-3
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Figure N-3. Graph of Longitudinal Occupant Displacement (EDR-3), Test No. NYBBT-5 

 - EDR-3 
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Figure N-4. Graph of Lateral Occupant Deceleration (EDR-3), Test No. NYBBT-5 
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Figure N-5. Graph of Lateral Occupant Impact Velocity (EDR-3), Test No. NYBBT-5 

 - EDR-3 
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Figure N-6. Graph of Lateral Occupant Displacement (EDR-3), Test No. NYBBT-5 

- EDR-3



 

 

226 

January 20, 2010 
M

w
R

SF R
eport N

o. TR
P-03-203-10 

Figure N-7. Graph of Acceleration Severity Index (EDR-3), Test No. NYBBT-5 
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Figure N-8. Graph of Longitudinal Occupant Deceleration (DTS), Test No. NYBBT-5 
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Figure N-9. Graph of Longitudinal Occupant Impact Velocity (DTS), Test No. NYBBT-5 

 - DTS 
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Figure N-10. Graph of Longitudinal Occupant Displacement (DTS), Test No. NYBBT-5 

 - DTS 
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Figure N-11. Graph of Lateral Occupant Deceleration (DTS), Test No. NYBBT-5 
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Figure N-12. Graph of Lateral Occupant Impact Velocity (DTS), Test No. NYBBT-5 

- DTS
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Figure N-13. Graph of Lateral Occupant Displacement (DTS), Test No. NYBBT-5 

- DTS



 

 

233 

January 20, 2010 
M

w
R

SF R
eport N

o. TR
P-03-203-10Figure N-14. Graph of Roll, Pitch, and Yaw Angular Displacement (DTS), Test No. NYBBT-5 

Yaw

Roll

Pitch

Test No. NYBBT‐5

Euler Angular Displacements - DTS 



 

 

234 

January 20, 2010 
M

w
R

SF R
eport N

o. TR
P-03-203-10

 
Figure N-15. Graph of Acceleration Severity Index (DTS), Test No. NYBBT-5 
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APPENDIX O  Modified Type IIA Box Beam Terminal in Ditch System Details - English 
Units, Test No. NYBBT-6 

 
 

 



 

 

January 20, 2010 
M

w
R

SF R
eport N

o. TR
P-03-203-10

 
Figure O-1. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6 
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Figure O-2. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6 
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Figure O-3. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6 
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Figure O-4. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6 
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Figure O-5. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6 
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Figure O-6. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6 
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Figure O-7. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6 
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Figure O-8. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6 
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Figure O-9. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6 
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Figure O-10. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6 
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Figure O-11. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6 
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Figure O-12. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6 
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Figure O-13. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6 
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Figure O-14. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6 
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Figure O-15. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6 
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APPENDIX P  Modified Type IIA Box Beam Terminal in Ditch System Details -Metric and 
English Units, Test No. NYBBT-7 
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Figure P-1. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7 
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Figure P-2. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7 
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Figure P-3. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7 
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Figure P-4. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7 
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Figure P-5. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7 
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Figure P-6. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7 
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Figure P-7. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7 
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Figure P-8. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7 
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Figure P-9. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7 
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Figure P-10. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7 
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Figure P-11. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7 



 

 

263 

January 20, 2010 
M

w
R

SF R
eport N

o. TR
P-03-203-10

 
Figure P-12. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7 
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Figure P-13. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7 
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Figure P-14. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7 
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Figure P-15. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7 
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Figure P-16. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7 
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Figure P-17. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7 
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Figure P-18. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7 
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Figure P-19. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7 
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Figure P-20. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7 
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Figure P-21. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7 
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Figure P-22. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7 
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Figure P-23. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7 
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Figure P-24. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7 
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Figure P-25. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7 
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Figure P-26. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7 
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Figure P-27. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7 
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Figure P-28. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7 
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Figure P-29. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7 
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Figure P-30. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7
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APPENDIX Q  Accelerometer and Rate Transducer Data Analysis, Test No. NYBBT-6 
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Figure Q-1. Graph of Longitudinal Occupant Deceleration (EDR-3), Test No. NYBBT-6 
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Figure Q-2. Graph of Longitudinal Occupant Impact Velocity (EDR-3), Test No. NYBBT-6 

- EDR-3
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Figure Q-3. Graph of Longitudinal Occupant Displacement (EDR-3), Test No. NYBBT-6 

 - EDR-3 
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Figure Q-4. Graph of Lateral Occupant Deceleration (EDR-3), Test No. NYBBT-6 
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Figure Q-5. Graph of Lateral Occupant Impact Velocity (EDR-3), Test No. NYBBT-6 

 - EDR-3 
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Figure Q-6. Graph of Lateral Occupant Displacement (EDR-3), Test No. NYBBT-6 

 - EDR-3 
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Figure Q-7. Graph of Acceleration Severity Index (EDR-3), Test No. NYBBT-6 
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Figure Q-8. Graph of Longitudinal Occupant Deceleration (DTS), Test No. NYBBT-6 
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Figure Q-9. Graph of Longitudinal Occupant Impact Velocity (DTS), Test No. NYBBT-6 

- DTS
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Figure Q-10. Graph of Longitudinal Occupant Displacement (DTS), Test No. NYBBT-6 

 - DTS 
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Figure Q-11. Graph of Lateral Occupant Deceleration (DTS), Test No. NYBBT-6 
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Figure Q-12. Graph of Lateral Occupant Impact Velocity (DTS), Test No. NYBBT-6 

 - DTS 
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Figure Q-13. Graph of Lateral Occupant Displacement (DTS), Test No. NYBBT-6 

- DTS
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Figure Q-14. Graph of Roll, Pitch, and Yaw Angular Displacement (DTS), Test No. NYBBT-6 
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Figure Q-15. Graph of Acceleration Severity Index (DTS), Test No. NYBBT-6 
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APPENDIX R  Accelerometer and Rate Transducer Data Analysis, Test No. NYBBT-7 
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Figure R-1. Graph of Longitudinal Occupant Deceleration (EDR-3), Test No. NYBBT-7 
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Figure R-2. Graph of Longitudinal Occupant Impact Velocity (EDR-3), Test No. NYBBT-7 

 - EDR-3 
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Figure R-3. Graph of Longitudinal Occupant Displacement (EDR-3), Test No. NYBBT-7 

- EDR-3
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Figure R-4. Graph of Lateral Occupant Deceleration (EDR-3), Test No. NYBBT-7 
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Figure R-5. Graph of Lateral Occupant Impact Velocity (EDR-3), Test No. NYBBT-7 

 - EDR-3 
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Figure R-6. Graph of Lateral Occupant Displacement (EDR-3), Test No. NYBBT-7 

 - EDR-3 
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Figure R-7. Graph of Acceleration Severity Index (EDR-3), Test No. NYBBT-7 
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Figure R-8. Graph of Longitudinal Occupant Deceleration (EDR-4), Test No. NYBBT-7 
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Figure R-9. Graph of Longitudinal Occupant Impact Velocity (EDR-4), Test No. NYBBT-7 

- EDR-4
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Figure R-10. Graph of Longitudinal Occupant Displacement (EDR-4), Test No. NYBBT-7 

 - EDR-4 
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Figure R-11. Graph of Lateral Occupant Deceleration (EDR-4), Test No. NYBBT-7 
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Figure R-12. Graph of Lateral Occupant Impact Velocity (EDR-4), Test No. NYBBT-7 

 - EDR-4 
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Figure R-13. Graph of Lateral Occupant Displacement (EDR-4), Test No. NYBBT-7 

- EDR-4
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Figure R-14. Graph of Roll, Pitch, and Yaw Angular Displacement (EDR-4), Test No. NYBBT-7 
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Figure R-15. Graph of Acceleration Severity Index (EDR-4), Test No. NYBBT-7 
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Figure R-16. Graph of Longitudinal Occupant Deceleration (DTS), Test No. NYBBT-7 
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Figure R-17. Graph of Longitudinal Occupant Impact Velocity (DTS), Test No. NYBBT-7 

 - DTS 
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Figure R-18. Graph of Longitudinal Occupant Displacement (DTS), Test No. NYBBT-7 

 - DTS 
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Figure R-19. Graph of Lateral Occupant Deceleration (DTS), Test No. NYBBT-7 
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Figure R-20. Graph of Lateral Occupant Impact Velocity (DTS), Test No. NYBBT-7 

- DTS
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Figure R-21. Graph of Lateral Occupant Displacement (DTS), Test No. NYBBT-7 

 - DTS 
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Figure R-22. Graph of Roll, Pitch, and Yaw Angular Displacement (DTS), Test No. NYBBT-7 
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Figure R-23. Graph of Acceleration Severity Index (DTS), Test No. NYBBT-7 
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APPENDIX S  Modified Type IIA Box Beam Terminal System Details -English Units, Test 
No. NYBBT-8 
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Figure S-1. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8 
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Figure S-2. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8 
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Figure S-3. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8 
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Figure S-4. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8 
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Figure S-5. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8 
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Figure S-6. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8 
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Figure S-7. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8 
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Figure S-8. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8 
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Figure S-9. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8 



 

  

332 

January 20, 2010 
M

w
R

SF R
eport N

o. TR
P-03-203-10

 
Figure S-10. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8 



 

  

333 

January 20, 2010 
M

w
R

SF R
eport N

o. TR
P-03-203-10

 
Figure S-11. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8 
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Figure S-12. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8 
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Figure S-13. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8 
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Figure S-14. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8 
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Figure S-15. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8 
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Figure S-16. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8 
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APPENDIX T  Modified Type IIA Box Beam Terminal System Details - Metric and 
English Units, Test No. NYBBT-9 
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Figure T-1. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9 
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Figure T-2. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9 
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Figure T-3. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9 
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Figure T-4. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9 
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Figure T-5. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9 
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Figure T-6. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9 
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Figure T-7. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9 
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Figure T-8. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9 
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Figure T-9. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9 
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Figure T-10. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9 
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Figure T-11. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9 
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Figure T-12. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9 
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Figure T-13. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9 
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Figure T-14. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9 
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Figure T-15. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9 
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Figure T-16. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9 
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Figure T-17. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9 
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Figure T-18. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9 
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Figure T-19. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9 
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Figure T-20. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9 
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Figure T-21. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9 
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Figure T-22. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9 
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Figure T-23. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9 
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Figure T-24. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9 
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Figure T-25. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9 
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Figure T-26. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9 
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Figure T-27. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9 
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Figure T-28. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9 
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Figure T-29. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9 
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Figure T-30. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9 
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Figure T-31. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9 
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Figure T-32. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9 
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APPENDIX U  Accelerometer and Rate Transducer Data Analysis, Test No. NYBBT-8 
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Figure U-1. Graph of Longitudinal Occupant Deceleration (EDR-3), Test No. NYBBT-8 
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Figure U-2. Graph of Longitudinal Occupant Impact Velocity (EDR-3), Test No. NYBBT-8 
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Figure U-3. Graph of Longitudinal Occupant Displacement (EDR-3), Test No. NYBBT-8 
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Figure U-4. Graph of Lateral Occupant Deceleration (EDR-3), Test No. NYBBT-8 
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Figure U-5. Graph of Lateral Occupant Impact Velocity (EDR-3), Test No. NYBBT-8 
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Figure U-6. Graph of Lateral Occupant Displacement (EDR-3), Test No. NYBBT-8 
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Figure U-7. Graph of Acceleration Severity Index (EDR-3), Test No. NYBBT-8 
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Figure U-8. Graph of Longitudinal Occupant Deceleration (EDR-4), Test No. NYBBT-8 
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Figure U-9. Graph of Longitudinal Occupant Impact Velocity (EDR-4), Test No. NYBBT-8 
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Figure U-10. Graph of Longitudinal Occupant Displacement (EDR-4), Test No. NYBBT-8 
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Figure U-11. Graph of Lateral Occupant Deceleration (EDR-4), Test No. NYBBT-8 
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Figure U-12. Graph of Lateral Occupant Impact Velocity (EDR-4), Test No. NYBBT-8 
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Figure U-13. Graph of Lateral Occupant Displacement (EDR-4), Test No. NYBBT-8 
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Figure U-14. Graph of Roll, Pitch, and Yaw Angular Displacement (EDR-4), Test No. NYBBT-8 
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Figure U-15. Graph of Acceleration Severity Index (EDR-4), Test No. NYBBT-8 
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APPENDIX V  Accelerometer and Rate Transducer Data Analysis, Test No. NYBBT-9 
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Figure V-1. Graph of Longitudinal Occupant Deceleration (EDR-3), Test No. NYBBT-9 
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Figure V-2. Graph of Longitudinal Occupant Impact Velocity (EDR-3), Test No. NYBBT-9 
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Figure V-3. Graph of Longitudinal Occupant Displacement (EDR-3), Test No. NYBBT-9 
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Figure V-4. Graph of Lateral Occupant Deceleration (EDR-3), Test No. NYBBT-9 
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Figure V-5. Graph of Lateral Occupant Impact Velocity (EDR-3), Test No. NYBBT-9 
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Figure V-6. Graph of Lateral Occupant Displacement (EDR-3), Test No. NYBBT-9 
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Figure V-7. Graph of Acceleration Severity Index (EDR-3), Test No. NYBBT-9 
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Figure V-8. Graph of Longitudinal Occupant Deceleration (DTS), Test No. NYBBT-9 
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Figure V-9. Graph of Longitudinal Occupant Impact Velocity (DTS), Test No. NYBBT-9 

 - DTS
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Figure V-10. Graph of Longitudinal Occupant Displacement (DTS), Test No. NYBBT-9 

- DTS
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Figure V-11. Graph of Lateral Occupant Deceleration (DTS), Test No. NYBBT-9 
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Figure V-12. Graph of Lateral Occupant Impact Velocity (DTS), Test No. NYBBT-9 
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Figure V-13. Graph of Lateral Occupant Displacement (DTS), Test No. NYBBT-9 

- DTS
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Figure V-14. Graph of Roll, Pitch, and Yaw Angular Displacement (DTS), Test No. NYBBT-9 
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Figure V-15. Graph of Acceleration Severity Index (DTS), Test No. NYBBT-9 
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APPENDIX W  Material Specifications
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