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Safety Research on Bigger Trucks 
 
Government and independent studies over the past 30 years confirm that longer and heavier trucks are more 
dangerous vehicles and add a multitude of hazards to the highway. Below is a compilation of key findings from 
those studies. Links to many of the cited studies can be found at CABT’s website (cabt.org) on the ‘Research’ tab. 

 
Higher Crash Rates 

USDOT; 2013. Highway Safety and Truck Comparative Analysis, Final Draft Desk Scan 
• “Gross vehicle weight would appear to be associated with higher crash rates based on changes in vehicle 

operating characteristics and limited crash studies. However, crash studies are greatly hindered by the lack 
of weight data on state crash reports.” (pg. 46) 

 
Multimodal Transportation and Infrastructure Consortium; 2013. An Analysis of Truck Size and Weight: Phase 
I – Safety, as Revised September 29, 2014, Matthews Memorandum 
• “ … [D]ouble-trailer trucks are likely to have a fatality rate 11 percent higher than single-trailer trucks … .” 

(pg. 1) 
• “ … [S]ingle-trailer combination vehicles with six or more axles have a fatality rate from 806.59 to 848.28 

percent higher than the rate for all single-trailer trucks.” (pg. 1) 
 

USDOT; 2000. Comprehensive Truck Size and Weight Study vol. 3 
• “ … [M]ultitrailer combinations could be expected to experience an 11 percent higher overall fatal crash 

rate than single-trailer combinations. This finding is significant in terms of the debate on ‘the safety of 
LCVs.’” (pg. VIII-5) 
 

Compromised Operational Characteristics 

USDOT; 2013. Highway Safety and Truck Comparative Analysis, Final Draft Desk Scan 
•  “Older crash rates studies have shown that roll threshold, rearward amplification, load transfer ratio, 

braking efficiency, and steering sensitivity are associated with changes in crash risk. Low-speed and high-
speed offtracking have not yet been shown to be associated with crash risk.” (USDOT finding, pg. 46) 

• “Rollover threshold, defined as the maximum level of lateral acceleration a truck can achieve without 
rolling over, decreases as GVW (gross vehicle weight) increases. Crash analysis shows that the probability of 
rollover increases for combination trucks as the GVW increases.” (USDOT summary of Transportation 
Research Board (TRB); 1990. Special Report 225: Truck Weight Limits, Issues and Options) 

• “Rearward amplification is the tendency of trailers to over-respond to rapid steering maneuvers. Simulation 
and modeling shows that rearward amplification increases with the number of articulation points; shorter 
trailer wheelbases; higher GVW; higher center of gravity; and lower tire cornering stiffness.” (USDOT 
summary of Transportation Research Board (TRB); 1990. Special Report 225: Truck Weight Limits, Issues and 
Options) 

• “The operational effect of higher GVWs and greater lengths include slower speeds on upgrades, increased 
time/distance to get up to speed on merges, more conflicts in lane changes, increased risk of runaways on 
downgrades, and conflicts at intersections related to sight distance because of increased time to clear an 
intersection and accelerate up to speed.” (USDOT summary of Transportation Research Board (TRB); 1990. 
Special Report 225: Truck Weight Limits, Issues and Options) 

• “Steering sensitivity is a measure of how well a vehicle responds to steering inputs … The study reported 
that increases in GVW reduce sensitivity, and lower sensitivity is associated with higher rates of single-
vehicle crashes.” (USDOT summary of Transportation Research Board (TRB); 1990. Special Report 225: Truck 
Weight Limits, Issues and Options) 
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• “They found that as impeding vehicle length increases, odds of failure to pass increase. Odds of failing to 
pass a 120-foot long LCV are 2-6 times a 65-foot long truck.” (USDOT summary of Hanley, P.F. and 
Forkenbrock, D.J.; 2005. Safety of passing longer combination vehicles on two-lane highway, Transportation 
Research, Part A, Policy and Practice) 
 

Multimodal Transportation and Infrastructure Consortium; 2013. An Analysis of Truck Size and Weight: Phase 
I – Safety 
•  “Longer trailers and multiple trailers create larger blind spots behind and beside the truck. This increases 

the risk of lane change-related collisions.” (pg. 38) 
•  “The truck operator can save fuel and tire wear by lifting the axle even when not turning, creating an 

incentive to lower the axle only in the vicinity of weight enforcement stations. The use of a liftable axle can 
also reduce a vehicle's stability in many situations.” (pg. 31) 

 
Blower, D., Green, P.E., and Matteson, A.; 2010. Condition of trucks and truck crash involvement: evidence 
from the large truck crash causation study, Transportation Research Record 
• “A truck with an out-of-adjustment brake condition was 1.8 times as likely to be the vehicle that 

precipitated the crash.” (2194: 21-28) 
 
USDOT; 2004. Western Uniformity Scenario Analysis 
• “Conventional triple trailer combinations, in particular, have poorer rearward amplification and load 

transfer ratios than other vehicles, which makes them more prone to trailer sway and rollover if they have 
to make a sudden turning movement.” (pg. ES-7) 

• “[Safety claims about LCVs] cannot be borne out for LCV operations as a whole.  [T]here are many 
uncertainties about the safety of substantially increased use of LCVs.” (pg. XI-2) 

 
USDOT; 2000. Comprehensive Truck Size and Weight Study vol. 3 
• “Increasing the c.g. height of a vehicle by loading more payload onto a given vehicle increases its rollover 

propensity.” (pg. VIII-8) 
• “In this evasive maneuver, the lateral acceleration experienced at the tractor is amplified at each 

succeeding trailer in the combination, such that the rearmost trailer in the combination can experience 
lateral acceleration levels two to three times that of the tractor.” (pg. VIII-8) 

• “However, having more axles and brakes add to brake maintenance problems.” (pg. VIII-10) 
• “Finally, the additional measures to indicate a vehicle's ability to negotiate turns and otherwise ‘fit’ within 

the dimensions of the existing highway system principally include low-speed offtracking and overall vehicle 
length. Excessive offtracking can disrupt traffic flow and/or damage the infrastructure. Longer length 
vehicles require more time to pass or to be passed by other vehicles on a two-lane road. Also, increasing 
vehicle weight without increasing engine power results in lower acceleration. Lower acceleration increases 
the potential for traffic conflicts on grades and when merging at freeway interchanges.” (pg. VIII-11) 

• “Figure VIII-11 indicates how the performance of 13 study vehicles compares to that of the standard five-
axle semitrailer combination loaded to 80,000 pounds. In practically all cases the performance of the larger 
multitrailer combinations, as well as SUTs, do not equal—in some instances by wide margins—the 
performance of the standard tractor semitrailer that is now in widespread use.” (pg. VIII-11) [EDITOR’S 
NOTE: Figure VIII-11 illustrates a 212.07-percent poorer performance for rearward amplification, or “crack-
the-whip” effect, for triple-trailer trucks.] 

• “Table VIII-1 confirms that presently-designed multitrailer combinations experience proportionally more 
fatal rollover crashes than do single-trailer combinations.” (pg. VIII-13) 
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Jones, I.S. and Stein, H.S.; 1989. Defective equipment and tractor-trailer crash involvement, Accident Analysis 
and Prevention 
• “Tractor-trailers with defective equipment were twice as likely to be in crashes as trucks without defects.” 

(21(5):469-81) 
 
Stein, H.S. and Jones, I.S.; 1988. Crash involvement of large trucks by configuration: a case-control study, 
American Journal of Public Health 
• “A study in Washington state found that doubles (tractors pulling two trailers) were 2 to 3 times as likely as 

other rigs to be in crashes.” (78(5):491-8) 
 
California Department of Transportation; 1984. Longer Combination Vehicles Operational Test 
• “The Triples, however, had a continual (over 75 percent of the mileage) sideways sway of four to six inches 

while traveling over the open road segments, … [and] at times increased to well over one foot and had a 
noticeable effect on adjacent traffic. … There were also isolated incidents where the sway greatly exceeded 
one foot and approached the two- to three-foot range.” (pg. ii) 

• “[B]ecause of the heavier gross vehicle weights, the acceleration and speed on grades for the Triples was 
slower than that observed for other large trucks.” (pg. iii) 

 
Expert Opinion 

Multimodal Transportation and Infrastructure Consortium; 2013. An Analysis of Truck Size and Weight: Phase 
I – Safety 
• “20 of the 21 officers interviewed indicated flatly that heavier and longer trucks would be ‘more dangerous’ 

because the additional weight and length would add new factors to an already complicated chain of 
events.” (pg. 7) 

• “Officers offered real world observations reinforcing many of the concerns about the operating 
characteristics of longer and heavier trucks raised in the literature.” (pg. 7) 

• "With specific regard to crash severity, officers often noted that larger trucks almost always increase the 
severity of the crash remarking that it was a simple physical equation of kinetic energy with the potential 
for significantly more damage.” (pg. 7) 

• “Many of the officers suggested that, in their experience, the [extra] weight would intensify the effects of 
driver fatigue and place greater pressure on drivers during the application of emergency maneuvers.”  
(pg. 49) 

• “Many officers noted that the addition of a third trailer contributed to diminished visibility for both drivers 
of the trucks and passenger cars, leading one trooper to describe the third trailer as an ‘additional vehicle 
on the road.’” (pg. 51) 

• “Similarly, surveyed truck drivers are consistent in their opinion that heavier and/or longer trucks raise 
significant concerns over the impacts of these configurations on safety. Full results can be seen in the charts 
below, but the overall conclusions are that: 

o 90 percent of those surveyed believed that increased use of 97,000-pound, six-axle trucks would 
negatively impact highway safety, and 

o 88 percent believed that greater use of longer combination vehicles would negatively impact 
highway safety.” (pg. 7-8) 
 


