
Safety Research Report Index - Side Impact Protection

A. Background

1. General Motors side impact safety system press release, 1968
2.  �Road Safety Bureau Moves for Steel Rails in Automobile Doors, � Wall Street Journal, 2/4/70
3.  �Chrysler Offers Half Loaf in Side Guard Beam, � Detroit News, 12/19/72
4.  �Study Backs Up Standards on Side Impact, � Automotive News, 9/10/79
5. Articles From IMPACT Newsletter, 1988-98
6.  �Debate Over Dummies Delays Car Safety Rule, � New York Times, 1/22/90
7.  �Side Impact Rule Extension Proposed For Light Trucks, � Status Report, 3/3/90
8.  �IIHS Backs Side Impact Protection for Pickups, Vans, & Utility V ehicles, � Status Report, 4/7/90
9.  �Towaway Crash Study Shows Vehicle Door Latches Often Fail in Collision, � Status Report,

8/11/90
10.  �Side Impact Standards Will Reduce Deaths, � Status Report, 11/17/90
11.  �Many Side Impact Deaths Could Be Averted, � Status Report, 12/31/90
12.  �Side Impact Standards, � Thrifty Car Rental News, 4/91
13.  �UK, Swedish Studies Examine Side-Impact Crash Injuries, � Highway & Vehicle Safety Report, 

5/31/93
14.  �GM, Daimler-Benz Develop Air Bags for Side Impact, � The Washington Post, 3/1/94
15.  �Car Side-Impact Bars  �Dangerous in Crash �, � London Sunday Times, 7/17/94
16.  �Car Makers Working to Meet Dynamic Side Impact Standards, � Chicago Tribune, 4/23/95
17.  �Side Airbags Slated for  �97 Continental, � Automotive News, 11/27/95
18.  �Side Impact Airbags New on Safety Marquee, � Status Report, 5/4/96
19. Special Issue on Side Impact,  Status Report, 9/28/96  
20.  �Daimler-Chrysler Disputes Tests Finding Danger in Side Air Bags, � The Washington Post,

5/19/99 

B.  Attorneys

C.  Experts

D.  Center F or Auto Safe ty

1. Petition to NHTSA requesting improved side structures & interior compartments, 10/31/77
2. NHTSA grant of CAS 10/31/77 petition, 3/31/78
3. Statement of Impact Protection Public Meeting, 1/31/80
4. Comments to Side NHTSA regarding need for side impact protection requirements for RV �s, vans

& trucks, 3/18/80
5. Letter to NHTSA on termination of FMVSS 214 rulemaking, 8/27/82; NHTSA response, 10/20/82
6. Statement at Side Impact Protection Public Meeting, 5/29/86
7. Comments subsequent to Side Impact Protection Public Meeting, 6/6/86
8. Comments on Side Impact Protection, 10/21/88
9. Comments to NHTSA on Standards for Side Impacts with Fixed Roadside Objects, 10/17/88  
10. Petition to NHTSA for Reconsideration of  Final Rule published in 60 FR 43031 (Docket  92-28; 

No.4), 9/18/95

E.  Federal M otor Vehicle Sa fety Standard (F MVS S): 

       a. FMVS S 214 Rulem aking & D ocumen ts

1. FMVSS 214
2. FMV SS 214 Rulemaking History
3. Chronology of NHTSA Side Impact Research  & Rulemaking, 1967-88



4. Proposed Rule, 35 FR 6512, 4/23/70
5. NHSB press release on proposed side door strength regulation, 4/30/70
6. Final Rule, Original Static  Side Impact Standard for Passenger Cars, 35 FR 16801, 10/30/70
7. NHSB press release on new FMVSS 214, 11/8/70
8. NHTSA memo on side impact public hearings, 2/79
9. Status of NHTSA �s Research & Rulemaking Activities for Upgrading Side Impact Protection, 6/79
10. Summary of Comments in Response to Docket 79-04; Notice 1, 7/79
11. C.J. Kahane, NHTSA Office of Program Evaluation,  �Evaluation of Standard 214, � 9/79
12. Proposed Rule, Upgrade Side Impact Protection & Extend to Light Trucks, Vans & MPV �s, 44 FR

70204, 12/6/79
13. DOT press release on improved side impact protection public meeting, 1/31/80
14. List of Witnesses, NHTSA Side Impact Protection upgrade, 1/31/80
15. Final Rule, Seats Remain During Testing, 45 FR 17015, 3/17/80
16. List of Comment Submitters, FMVSS 214, NPRM, Docket No. 79-04, Notice 1, 1980-81
17. NHTSA Laboratory Procedure for Vehicle Assessment Indicant Testing for Proposed Occupant

Side Impact Protection, 1981
18. NHTSA memo regarding common meaning of side door strength, 3/5/81
19. D. Carroll, IIHS,  �Side Impact Overview, � circa 1981
20. Termination of Rulemaking Proceedings to amend FMVSS 214, 47 FR 30084, 7/12/82
21. C.J. Kahane, NHTSA,  �Evaluation of Side Structure Improvements in Response to FMVSS 214; 

Executive Summary, � 11/82
22. Proposed Rule, 51 FR 11957, 4/8/86
23. List of Witnesses, NHTSA Side Impact Protection Upgrade, 5/28/86
24. J. Claybrook, Public Citizen, Statement of Side Impact Protection Public Meeting, 5/28/86
25. W.R.S. Fan, NHTSA,  � Occupant Ejection Mitigation Accident Data & Door Latch, � 5/86
26. E. Jettner, NHTSA,  �Improved Glazing, � 5/86
27. T. Hollowell, NHTSA,  �Evaluation of Structural Modification & Integrated Padding, � 5/86
28. List of Comments Submitted, FMVSS 214, NPRM, (Docket 79-04; No. 2),  1986-87
29. NHTSA Preliminary Regulatory Impact Analysis; New Requirements for Passenger Cars to Meet

a Dynamic Side Impact Test, 1/88
30. Proposed Rule, Dynamic Side Impact Standard for Passenger Cars, 53 FR 2239, 1/27/88
31. Five FMVSS 214 Side Door Strength test reports, (Docket 88-06; No. 4), 2/88: 1987 Ford Bronco,

1987 Ford F-150, 1987 Suzuki Samurai, 1987 Dodge Dakota, 1987 Nissan Pathfinder
32. Preliminary Regulatory Impact Analysis, ANPRM �s for Side Impact Protection Upgrade, (Docket

88-06; No.3), 5/88 
33. Proposed Rule, Requirements Reducing Head & Neck Injuries & Ejections, 53 FR 31712, 8/19/88
34. Advanced Notice of Proposed Rule, Side Impact Standards for Light Trucks, Vans & MPV �s. 53

FR 31716, 8/19/88
35. IIHS Comments on need for side impact protection rulemaking, (Docket 88-06; No.3), 10/18/88 
36. IIHS Comments Support of NHTSA proposal to amend FMVSS 2 14 by limiting chest and pelvic 

injuries in a barrier-to-car crash test. 53 FR 31712, (Docket 88-06; No. 1), 10/24/88
37. Summary of Comments in Response to Docket 86-06; Notice 1, 1/27/89
38. Proposed Rule, Side Impact Standards for Light Trucks, Buses & MPV �s, 54 FR 52826, 12/22/89
39. Ford Letter to NHTSA regarding side impact variability testing results, 5/4/90
40.  �Secretary Skinner Announces Improved Protection for Car Occupants, � NHTSA Press Release

with Accompanying Transportation Facts, 10/24/90
41. Final Rule, Dynamic Side Impact Standards for Passenger Cars, 55 FR 45722, 10/30/90
42. Transcript, NHTSA Public Meeting on Side Impact New Car Assessment Program, 1/18/91
43.  �New Side Door Standard to Make Light Trucks & Vans Safer, � NHTSA Press Release, 6/12/91
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44. Final Rule Quasi-Static Test Requirement of 214 Extended to Trucks, Buses & MPVs with a
GVWR of  10,000 Pounds or Less. 56 FR 27427, (88-06; No.11), 6/14/91

45. NHTSA Side Impact Protection, Laboratory Test Procedure, (Docket 88-06; No.12), 56 FR 40937,
8/16/91

46. NPRM Clarification on how Quasi-Static Door Strength Test Procedure is to be Conducted in
Case of Various Types of Vehicles. 57 FR 1716, (Docket 88-06; No.14), 1/15/92

47. NHTSA Response to Petitions for Reconsideration. 57 FR 3556, (Docekt 88-06; No. 15), 1/30/92
48. ANPRM Extension of Passenger Car Dynamic Side Impact Requirement to Light Trucks, Buses &

MPVs.  57 FR 24009, (Docket 88-06; No.18), 6/5/92
49. NHTSA Response to GM Petition for Reconsideration Regarding Phase in Requirement for

FMVSS 214.  57 FR 30917, (Docket 88-06; No.19), 7/13/92
50. Advocates for Auto & Highway  Safety Comments on side impact, 8/4/92
51. IIHS Comments on SIP, 8/4/92
52. Final Rule Procedure for Conducting Quasi-Static Door Strength Tests. 58 FR 14162, (Docket 88-

06; No. 21), 3/16/93
53. NHTSA, SIP Dynamic Testing,  Responses by Manufacturers, 6/16/93-10/28/93
54. IIHS Comments in support of NHTSA extending side impact requirement to l ight trucks, buses & 

MPVs with GVWR less than 8,500 pounds. 57 FR 24009-12, (Docket 88-06; No. 23), 8/15/94
55. Final Rule Extend FMVSS 214 to include light trucks, buses & MPVs with GVWR of 6,000

pounds or less,  60 FR 38749, (Docket 88-06; No. 24), 7/28/95
56. Advocates for Auto & Highway Safety Petition to open rulemaking on FMVSS 214, 7/2/98
57. NPRM Grant of Advocates Petition 11/9/98

       b. FMV SS 201 (Ru lemaking D ocumen ts Relating to Side Im pact)

1. Final Rule Head Impact Protection - Occupant Protection in Interior Impact. 60 FR 43031, (Docket
92-28; No. 4), 8/18/95

2. Petitions for Reconsideration, Occupant Protection Interior Impact. 60 FR 43031-61, (Docket 92-
28; No.4), 9/15/95: AAMA,  BM W,  Ford, Mercedes Benz, Toyota, Volkswagen & Volvo

3. ANPRM Amend Standard to Accommodate Vehicles with Side Airbags.  61 FR 9136, (Docket 92-
28; No. 6), 3/7/96

4. IIHS Comments Supplementary Side Impact into Pole Crash Test Results.  (Docket 92-28;  No.8), 
10/27/97 & 11/14/97

F.  Technical  Materials  on Injury Mechanisms

1. D. M Severy, et al,  �Automobile Side-Impact Collisions, Series II, � 3/62
2. R. D. Lister, et al.,  �Protection of Car Occupants Against Side Impacts, � 13th Stapp Car Crash 

Conference, 1969
3.  �Passenger Protection in Side Impacts, � General Motors Technical Center, 1973
4. I. S. Jones,  �Effect of Side Door Reinforcement Beams & 5 MPH Energy Absorbing Bumpers on 

Injury Severity, � 21st American Association for Automotive Medicine Conference, 1977
5. J. W. Melvin, et al.,  �Side Impact Response & Injury, � 6th International Experimental Safety

Vehicle Conference, 1976
6. F. Hartmann, et al.,  �Compatibility of Masses & Structures in Car-to-Car Lateral Collisions, � 7th 

International Experimental Safety Vehicle Conference, 1979
7. P. Cooley, et al.,  �Study of Various Side-Impact Configurations, � 7th International Experimental 

Safety Vehicle Conference, 1979
8. U. Bez, et al.,  �V-Shaped Vehicle Front -- Its Influence on Injury Severity in Pedestrian Accidents

& Side Collisions, � 7th International Experimental Safety Vehicle Conference, 1979
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9. R. F. Neathery, Oklahoma State University,  �Review of Human Tolerance to Side Impact, � 1979
10. R. Mehta, et al.,  �Side Impact Insights from General Motors Field Accident Data Base, � 8th 

International Experimental Safety Vehicle Conference, 1980
11. J. W. Melvin, et al.,  �Side Impacts: Comparison of Laboratory Experiments & NCSS Crashes, �

SAE Paper #800176, 1980
12. C.J. Kahane, et al,  �Effectiveness & Performance of Current Door Beams in Side Impact Highway 

Accidents in the United States, � 9th International Experimental Safety Vehicle Conference, 1982
13. S. Backaitis, et al.,  �Effects of Lateral Collision Speeds, Vehicle Side Stiffness & Occupant

Spacing to the Vehicle Door Upon Initial Impact Speed of the Occupant, �  9th International
Experimental Safety Vehicle Conference, 1982

14. A. Burgett, et al.,  �Role of the Side of the Motor Vehicle in Crash Protection, � SAE Paper
#820245, 1982

15. A.C. Malliaris, et al.,  �Search for Priorities in Crash Performance, � SAE Paper #820242, 1982
16. J. R. Hackney, et al.,  �Results of NHTSA �s Thoracic Side Impact Protection Research Program, � 

SAE Paper #840886
17. M. W. Monk, et al., NHTSA,  �Striking Vehicle Aggressiveness Factors for Side Impact, � 1986
18. K. J. Dale, et al.,  �Investigation Into Vehicle Side-Door Opening Under Accident Conditions, �

11th International Experimental Safety Vehicle Conference, 1987
19. D. Kallieris, et al.,  �Vertebral Column Injuries in 90-Degrees Collisions, � IRCOBI, 9/87
20. C.A. Hobbs, et al.,  �Thoracic Impact and Injury in Side Impact Accidents, � IRCOBI, 9/88
21. I. V. Lau,  �Analysis of MVMA Sponsored Full Scale Side Impact Tests, � 33rd Stapp Car Crash 

Conference, 1989
22. L. M. M. Careme,  �Biomechanical Tolerance Limits of the Cranio-Cervical Junction in Side 

Impacts, � SAE Paper #890383, 1989
23. S. W. Rouhana, et al.,  �Effect of Door Topography on Abdominal Injury in Lateral Impact, � 33rd 

Stapp Car Crash Conference, 1989
24. D.C. Viano, et al.,  �Involvement of Older Drivers in Multi-Vehicle Side Impact Crashes, � 12th 

International Experimental Safety Vehicle Conference, 1989
25. L. M. Shaw,  �Pelvic Response to Lateral Impact -- Padded & Unpadded, � SAE Paper #890606, 

1989
26. L. M. M. Careme,  �Thoraco-Abdominal Impact Tolerance Levels in Side Impact Accidents -- 

Collection of Field Data & Mathematical Models, � SAE Paper #890385, 1989
27. S.J. Shaibani, et al.,  �Comparisons of the Thoracic Trauma Index with Other Models, � Journal of 

Accident Analysis and Prevention, Vol. 22, 1989
28. Z. M. Gorski, et al.,  �Practical Problems Related to Side Impact Field Data Accuracy and Its 

Importance to Side Impact Protection Assessments, � SAE Paper #910317, 2/91

G. Structural Improvements & Innovations

1. C.E. Hedeen, et al.,  �Side Impact Structures, � GM Automotive Safety Seminar, 7/68
2. R. P. Mayor, et al., Cornell Aeronautical Lab,  �Interim Technical Report: Basic Research in 

Automobile Crashworthiness -- Testing & Evaluation of Modifications for Side Impacts, � 1969
3. W. J. Wingenbach,  �Limitation of Intrusion During Side Impact, � 2nd International Experimental 

Safety Vehicle Conference, 1971
4. H. Rau,  �Investigation of Vehicle Side Impact Stiffness -- Comparison of Static & Dynamic

Tests, � SAE Paper # 720224, 1972
5. R. Nakagawa, Nissan,  �Practical Safety Car for Next Mass Marketing, � 3rd International 

Experimental Safety Vehicle Conference, 1972
6. IIT Research Institute,  �Composite Materials in Automobile Side Structure -- Feasibility
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Evaluation, � Twelfth Month Progress Report, 6/74
7. IIT Research Institute,  �Composite Materials in Automobile Side Structures -- Feasibility 

Evaluation, � Fourteenth Month Progress Report,  8/74
8. J. E. Greene, Calspan Field Service, Inc.,  �Occupant Survivability in Lateral Collisions: Summary 

Report, � 1976
9. J. E. Greene, Calspan Field Service, Inc.,  �Occupant Survivabili ty in Lateral Collisions: Volume

I, � 1976
10. D. E. Struble,  �Summary of the Minicars RSV Program, � 6th International Experimental Safety 

Vehicle Conference, 1976
11. R .M. Morgan, et al.,  �Comparison of Two Promising Side Impact Dummies, � 8th International 

Experimental Safety Vehicle Conference, 1980
12. J. Nosho, et al.,  �Miniaturization & Weight Reduction of Door Guard Beams by Using Ultra High 

Strength Steel, � 8th International Experimental Safety Vehicle Conference, 1980
13. J. Derampe, et al.,  �Passenger Protection in Lateral Collision -- Effect on Side-Panel Velocity of 

Changing the Structure of the Side of the Body & Reducing Aggressiveness of the Front End, � 8th

International Experimental Safety Vehicle Conference, 1980
14. L. M. Shaw, et al.,  �Side Impact Restraint Development & Evaluation Techniques, � 8th

International Experimental Safety Vehicle Conference, 1980
15. M. W. M onk, et al.,  �Side Impact Sled & Padding Development, � 24th Stapp Car Crash

Conference; 1980 (Appendices Omitted)
16. M. W. Monk, et al., NHTSA,   �Side Impact Padding Integration Study, � 1981
17. C.J. Griswold,  �Side Impact Component Test Development, � 9th International Experimental

Safety Vehicle Conference, 1982
18. H. Appel, et al.,  �Exterior Safety & Side Protection With the Uni-Car, � 9th International 

Experimental Safety Vehicle Conference, 1982
19. C. C. Clark, et al.,  �The Ejection Reduction Possibilities of Glass-Plastic Glazing, � SAE Paper # 

840390, 2/84
20. I.D. Nelson, et al.,  �Some Design Requirements for Side Impact Dummies Intended for Legislative

Testing and Research, � IRCOBI, 9/84
21. G.D. Suthurst, et al.,  �Inclusion of Crashworthiness in Concept Design, � 10th International 

Experimental Safety Vehicle Conference, 1985
22. T. J. Trella, et al.,  �Occupant Response Sensitivity Analysis Using a Lumped Mass Model in 

Simulation of Car-to-Car Side Impacts, � 10th International Experimental Safety Vehicle
Conference, 1985

23. M. W. Monk, et al.,  �Side Impact Aggressiveness Attributes, � 10th International Experimental
Safety Vehicle Conference, 1985

24. C. C. Clark, et al.,  �Car Crash Tests of Ejection Reduction by Glass-Plastic Side Glazing, � SAE
Paper # 851203, 5/85

25. M. W . Monk, et al.,  �Subsystem Testing for Head to Upper Interior Safety, � 11th International 
Experimental Safety Vehicle Conference, 1987

26. R.N. Hardy,  �Towards Optimised Side-Impact Vehicle Structures, � 11th International
Experimental Safety Vehicle Conference, 1987

27. R. P. Daniel,  �Biomechanical Design Considerations for Side Impact, � SAE Paper #890382, 1989
28. C. Y. Warner, et al.,  �Crash Protection in Near-Side Impact--Advantage of Supplemental

Inflatable Restraint, � SAE Paper #890602, 1989
29. D. Friedman, et al.,  �Live Subject Safety Research -- Side Impact, � SAE Paper #890282, 1989
30. M. W . Hargrave, et al.,  �Summary of Recent Side Impact Research Conducted by the Federal 

Highway Administration, � SAE Paper #890377, 1989
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31. T. Kiuchi, et al., Toyota Motor Corp & Collision Safety Engineering, Inc.,  �Air Bag System for
Side Impact Occupant Protection, � 13th International Experimental Safety Vehicle Conference,
1991

32. B. Lundell, et al.,  �Advances in Occupant Protection Technologies for the Mid-Nineties, � Global 
Mobility Database, 2/95

H. Veh icle Crash  Tests an d Analy sis

1. NHTSA Dynamic Crash Test List, 1978-91
2. H. Scheuerman, et al., Federal Aviation Administration,  �Automotive Lateral-Impact Collision

Test, Phase I, � 1975 (Appendices Omitted)
3. I. D. Neilson, et al.,  �Improved Test Procedures for Side Impact, � 7th International Experimental 

Safety Vehicle Conference, 1979
4. W. T. Hollowell, et al.,  �Status of Development of Improved Vehicle Side Structures for Upgrade

of FMVSS 214, � 8th International Experimental Safety Vehicle Conference, 1980
5. A. K. Johnson, et al.,  �Reconstruction of Two Side Impact Accidents by Performing Moving Car-

to-Car Crash Test, � 9th International Experimental Safety Vehicle Conference, 1982
6. W. Brubaker, et al.,  �Some Special Analyses of Thoracic Protection in Side Impact, � SAE Paper # 

830466, 2/83
7. H. C. Gabler III, et al.,   �Safety Performance of Production Vehicles in Side Impacts, � 10th 

International Experimental Safety Vehicle Conference, 1985
8. M. Nilsson, et al.  �Volvo Side Impact Testing, � 10th International Experimental Safety Vehicle 

Conference, 1985
9. D. Wilke, et al., NHTSA,  �Side Impact fixed-Pole Crash Testing of NHTSA M odified Vehicle, � 

1985
10. T. J. Trella, et al.,  �Analytical Simulation of Effects of Structural Parameters on Occupant

Responses in Side Impacts of Passenger Cars, � 11th International Experimental Safety Vehicle
Conference, 1987

11. F. Brun-Cassan, et al.,  �Reconstruction of Real-Life Side Impact Collisions, � 9/87
12. D. F. Huelke, et al., U. of Michigan Transportation Research Institute,  �Side Impacts to the

Passenger Compartment -- Clinical Studies from Field Accident Investigations, � SAE Paper
#890379, 1989

13. B. N. Fildes, et al.,  �Crash Performance and Occupant Safety in Passenger Cars Involved in Side 
Impacts, � IRCOBI, 9/90

14. D. Dalmotas, et al.,  �Prospects for Improving Side Impact Protection Based on Canadian Field 
Accident Data and Crash Testing, � SAE Paper #910321, 2/91

15. A. K. Prasad, et al.,  �Energy Absorbed by Vehicle Structure in Side Impacts, � SAE Paper
#910599, 2/91

16. R.W. Hultman, et al.,  �NHTSA Passenger Car Side Impact Dynamic Test Procedure - Test-to-Test
Variability Estimates, � SAE Paper #910603

17. S. Fukushima, et al.,  �Door Impact Test Procedure and Crush Characteristics for Side Impact 
Occupant Protection, � 13th International Technical Conference on Experimental Safety Vehicles, 
11/91

I. Resources

1. General Reference Docket Index, 79-04-GR (List of technical reports and materials in rulemaking 
record for NHTSA �s Dynamic Side Impact Standard)


