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According to a recent report, about  

Recent studies on 
roof crush injuries 
show that proposed 
industry standards 
are still inadequate 
for public safety 

35% of all passenger vehicle occupant deaths occurred in 

crashes in which the vehicles roll over. The threat of severe 

injury or fatality in rollover crashes varies considerably with 

the type of vehicle involved – a whopping 59% of occupant 

deaths involving sport utility vehicles occurred in rollover 

crashes; 25% of occupant deaths in cars occurred in rollover 

crashes. It is, therefore, not surprising that a new study pub-

lished by the Insurance Institute for Highway Safety in March 

2008 concluded that the risk of injury and death decreases 

when vehicle roof strength is increased. What is surprising, 

however, is that the National Highway Traffic Safety Admin-

istration is only just now completing a review of public com-

ments on its proposed rule to change the almost 35-year-old 

roof strength standard. Congress had instructed NHTSA in its 

2005 funding bill to reduce rollover deaths by issuing new 

performance standards that would improve vehicle stability, 

reduce passenger ejections, and increase roof strength. 

Each year in the United States, approximately 120,000 passen-

ger cars and 134,000 light trucks, SUVs, and vans are involved 

in rollover crashes, resulting in an estimated 10,000 fatalities. 

Automobile manufacturers have substantially improved the 

crashworthiness of the front, sides, and rear of their vehicles 

over the past years. Other improvements, including better 

design and expanded use of seatbelts, the lowering of a 

vehicle’s center of gravity, and the use of devices such as 

electronic stability controls, have helped vehicle occupants 

avoid or survive a crash. But the roof strength standard issued 

by NHTSA remains virtually the same as it was when issued in 

the early 1970s, when passenger cars outnumbered light trucks 

5-to-1, and SUVs were uncommon. 

Current rules require that vehicles weighing 6,000 pounds or 

less have roof designs that can withstand a force equiva-

lent to 1.5 times the vehicles weight – the “strength to 

weight ratio” – without crushing into the occupant’s com-

partment more than five inches. NHTSA currently assesses 

roof strength with a test that involves pushing a metal plate 
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down on one side of the test vehicle’s roof. Vehicles heavier 

than 6,000 pounds were exempt from the standard. The rule 

was expanded in 1994 to cover other passenger vehicles, 

but still exempts larger, heavier trucks and SUVs which, over-

all, have a greater tendency to roll over in a crash.

NHTSA’s proposed new standard increases the strength to 

weight ratio to at least 2.5 times the vehicle’s weight. The pro-

posed rule would also provide for a more rigorous roof crush 

test that will apply a crushing force to both sides of the roof 

instead of one. It would continue to exclude some vehicles 

such as convertibles and small open-body trucks such as Jeep 

Wranglers. Safety groups argue that the only valid measure of 

vehicle roof strength is a “dynamic” test – actually putting a 

test vehicle through a rollover to simulate a real crash – rather 

than a quasi-static test involving pressing on the car with the 

windshield intact. The real issue, they say, is the ratio. They 

noted that in rollover crashes involving vehicles with strength to 

weight ratios greater than the proposed 2.5, there are far less 

roof crush incidents. The IIHS report, in fact, noted in its study of 

nearly 23,000 rollover crashes in 2006 that a strength to weight 

ratio of 3.16 would have saved 212 lives of the total 668 fatali-

ties that were related to the rollover crashes in that study. 

Over the last ten years, SDSBS has handled numerous cases 
involving roof crush injuries and deaths and has obtained 
awards that total $107.3 million. Many of the cases were 

resolved by settlement, simply because the cases were 

indefensible. The automobile industry has argued for years 

that occupant injury and death were not due to roof crush, 

but due, instead, to the occupants being hurled against the 

vehicle roof. It is absurd to blame these tragedies on the 

force of moving bodies when basic engineering analyses of 

rollovers indicate that it is not true. 

A vehicle slides sideways before it rolls over. The side of the 

vehicle that is at the front of the slide is the “leading side.” 

The opposite side is the “trailing side.” In analyzing rollover 

crashes, it was noted that occupants on the leading side of 

a rollover rarely sustained serious injury, while occupants on 

the trailing side of the vehicle more often suffered serious 

injury or death. The reason is that the leading side occupant 

is somewhat protected because on first impact of the lead-

ing edge, the strength of the windshield helps to keep the 

roof from collapsing. Impact and friction forces are shared 

among the windshield header, the “A- and B-“ pillars at the 

sides of the roof, and the roof rail. After the initial impact on 

the leading side roof edge, the vehicle’s windshield shatters. 

As the vehicle continues its roll onto the trailing side of the 

roof, there is no longer a windshield to help support the roof, 

and the roof crushes into the occupant compartment. As 

Chris Searcy stated in 2005 after the proposed rule changes 

were first published, “Knowing that the windshield will shat-

ter in a rollover and yet relying on it for the majority of the 

minimally-required roof strength makes no sense to objective 

engineers or juries. It’s like providing bullet-proof armor that 

shatters after the first bullet strikes it.”

The effects of the automobile industry’s compliance with 

the proposed rule change (to be effective Sept. 1, three 

years following issuance of the final rule) will probably 

preempt some lawsuits. However, the proposed rule is still 

considered inadequate as a public safety measure. Public 

Citizen, a national, non-profit consumer advocacy organiza-

tion based in Washington, DC, stated in a press release that 

the new rule is “so grossly inadequate that 70% of existing 

vehicles already meet it.” Joan Claybrook, former NHTSA 

Administrator from 1977-1981, now president of Public Citizen, 

states that “NHTSA has chosen to fiddle around at the mar-

gins instead of overhauling its outdated safety standard to 

reflect the best protection possible for the public.”

What is at stake for the automobile industry is no small 

amount of cost. Adequate A-pillars that could add sub-

stantial roof support would cost approximately $9 to $15 per 

vehicle (estimates vary considerably). Additional equipment 

on any vehicle would also add weight and the commensu-

rate cost in fuel efficiency, critical in terms of the current cost 

of gasoline. With the vast number of vehicles manufactured 

each year in the United States, and the very close margin 

for the bottom line, manufacturers are reluctant to balance 

their cost benefit analyses against the value of someone’s 

life. Further, any acknowledgement by manufacturers that 

vehicles have, in past years, been manufactured and sold 

under inadequate roof strength could result in a recall or 

liability of considerable magnitude. The lesson is both eco-

nomic and moral. It is, also, time to do what is right. 


