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Twin Trailers on Two-Lane Roads

Although we don’t see them very often, twin 
trailers as shown in Figure 1 are legal on all 
unposted roads in Kansas.  This article is about 

twin trailers and the push for bigger trucks, but first it 
is important to understand that certain kinds of trucks 
do less damage to the pavement than others.  Let’s call 
this Trucking 101.  

How heavy vehicles damage roads  
Pavement deflects as it carries a wheel load.  Heavier 
loads cause greater deflection which results in fatigue 
cracking of the pavement and consolidation of the 
base.  Cracks let moisture penetrate into the base 
which weakens the base and that worsens the cycle 
until the road fails as pictured below.  The amount of 
damage a road sustains is directly related to the weight 
of the load and how often it is applied.  Passenger 
autos and light duty vehicles are not a problem. It is 
heavier vehicles which do the initial damage.  Once 
defects develop, cars and light vehicles will accelerate 
the damage; we are all familiar with how fast potholes 
expand under traffic.  

  

Distributing a vehicle’s weight over more axles and 
tires makes the load lighter at each point of contact, 
reducing damage to the road.  Damage increases 
rapidly with higher axle loads.  Actually, as the 
load increases the pavement damage worsens at an 
exponentially faster rate.   

The graph below was developed 
in Texas for a typical Texas 
blacktop county road, while not 
exactly equivalent to Kansas the 
relationships should be similar.  In 
the two columns for a 4,000 lb. 
vehicle (equivalent to an auto) 
the table shows that a truck with 
a gross weight of 80,000 lbs. 
will cause 18,009 times as much 
pavement damage as one trip by an auto.  That is the 
reason pavement thickness has to be designed for 
expected truck traffic.  

Potholes and ruts caused by heavy loads

Pavement Impacts Resulting from Truck-weight Increases 

*EALF: Equivalent axle load factor 

Total Weight 
(lb) 

Weight 
Ratio 

EALF* Ratio Weight 
Ratio 

EALF* Ratio Weight 
Ratio 

EALF* 
Ratio 

 WRT 4,000 lb WRT 35,000 lb WRT 80,000 lb 
4,000 1 1     

10,000 2.5 23     
35,000 8.8 583 1 1   
80,000 20 18,009 2.3 31 1 1 
84,000 21 22,210 2.4 38 1.05 1.2 
90,000 22 28,511 2.6 49 1.12 1.6 

100,000 25 42,753 2.9 73 1.25 2.4 

Graph recreated. Road & Bridges Magazine, April 2015. 
Texas Transportation Institute

https://www.civicplus.com/
https://bukaty.com/
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Pavement Friendly Trucks
All loaded trucks stress the pavement, but per ton 
hauled some types of trucks do less damage to the 
pavement.  Kansas weight laws for public roads set 
a maximum of 20,000 lbs. for single axle and 34,000 
lbs. for a tandem axle.  However, the 20,000 lb. single 
axle does a lot more pavement damage than a 34,000 
lb. tandem axle.  Trucks that minimize the weight on 
single axles are the most pavement friendly.  The truck 
types that do the most damage to pavement is the 
straight truck (think dump truck) as shown in Figure 1, 
and the single axle truck tractor –trailer combination 
as shown in Figure 2.  These truck configurations carry 
loads on single axles which results in maximum stress 
on pavements and cause the most damage.

   

The most pavement friendly truck type is the standard 
semi-truck as shown in Figure 3.  This truck carries 
most of its load on the tandem axles, which spread 
out the load and result in less stress on the pavement.  
Although the front steering axle is a single axle, it is 
lightly loaded, usually about 12,000 lbs.  Fortunately, 
this pavement friendly truck is the most common long 
haul truck. 
  

Push for longer Twin Trailers 

Currently the maximum length of a twin trailer is 28.5 
ft. and the maximum length of a semi trailer is 59.5 ft. 
The standard length is 53 ft.  The relative size is shown 
in Figure 4.  Even though twin trailers are legal on two 
lane roads, we don’t see many as they are not much 
more efficient than a standard semi.  Standard semis 
are easier to back and unload, while twin trailers are 
best suited for unloading at terminals where the rear 
trailer can be unhooked.  
The big trucking companies especially FedEx and 
UPS are pushing at the federal level to allow for 33.5 
ft. trailers.  Supporters of bigger trucks have been 
sneaky and have attached a mandate for states to allow 
the larger trailers in both the 2015 and 2016 federal 
appropriations bill.  In 2016 Fred Smith, founder and 
chairman of FedEx Corp., said he believes nationwide 
use of 33-foot twin trailers can gain approval during 
the next presidential administration. Smith claims 
they are safer, more environmentally friendly and they 
save tremendous amounts of fuel.  By the way, most 
people don’t agree that bigger trucks are safer and 
more environmentally friendly.

Figure 1: Dump truck extremely damaging to 
pavement due to 20,000 lb. front axle weight on 
two tires.

Figure 2: Tractor trailers with single axles are 
worst axle arrangement for damaging pavement.  

Figure 3: The common semi-truck is the most 
pavement friendly truck due to weight being 
carried on the tandem, axles.

Figure 4: Relative size of normal semi vs 
twin trailers.

https://www.civicplus.com/
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The proposed language would have mandated states 
to allow longer double-trailer trucks 91 feet in 
length, sometimes called “Double 33s.” This truck 
configuration was opposed by a broad coalition of 
law enforcement and safety groups, local government 
representatives, railroads, truck drivers and even a 
significant segment of the trucking industry. USDOT 
recommended against truck length increases, and 
found significant problems with longer double-trailer 
trucks, including:
• 22 feet longer stopping distances compared to 

today’s twin-trailer trucks
• Higher overall out-of-service violation rates 

compared to single-trailer trucks
• Up to $2.9 billion in additional infrastructure costs.

The push for larger trucks by both FedEx and UPS 
is due to a rather obvious reason.  They can’t get the 
maximum allowable weight in a 28.5 ft. trailer.  Federal 
and state law allows 20,000 lbs. per single axle.  If you 
ever order anything off the internet you know there is 
quite a bit of packing material and the packages are not 
heavy by volume.  If you do the math on the request 
to increase the twin trailers from 28.5 to 33.5 ft. that 
is a 15% increase in volume.  So it is logical to assume 
that with the increase volume they can load the 
maximum weight allowed by law.  On the average this 
will increase the axle weight from 17,000 to 20,000 lbs., 
which is the maximum allowed by law.  That might not 

seem like a big increase to you, but that results in a big 
increase to pavement damage.  A 15% increase in axle 
load results in a 50% to 60% increase in the axle load 
factor, which is basically pavement damage.  
If larger twin trailers are allowed it changes the 
economics for truckers.  They can haul more load 
with the increase volume in the twin trailers.  We will 
start seeing conversions from semi trailers to twin 
trailers.  From a pavement standpoint we would see a 
conversion from the truck that causes the least damage 
to the truck that causes the most damage.  Space 
doesn’t permit me to go into the obvious safety issues 
related to more twin trailers on our two lane roads, 
but there are a lot of safety issues.

I hope you will join NACO (National Association of 
Counties) and NACE (National Association of County 
Engineers) and oppose longer twin trailers.  Bigger 
trucks on our roads are a safety concern, and no 
funds are available to offset the increase in pavement 
damage.  

If you like roads, and who doesn’t, you may be 
interested in my twice monthly email on current road 
issues and road items of statewide interest.  If you 
would like to receive these emails just send me an 
email request with position, and county or company at 
bowers@kansascounties.org. 

http://ergonasphalt.com/
http://www.ergonasphalt.com
mailto:bowers@kansascounties.org

