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1.0 Executive Summary 

1.1. Purpose 

This Truck Safety Enforcement Plan was created to help the District of Columbia improve compliance with 

truck weight regulations. This Plan is based on the belief that better weight compliance will significantly 

help protect the State’s highway infrastructure and improve safety. This Plan was created for the following 

reasons:  

 To clarify and redefine roles, expectations and relationships for greater inter-agency coordination.  

 To identify optimal weight enforcement practices.  

 To identify strategies for maximizing economic benefits.  

 To establish direction for improving weight compliance strategies.  

This Plan also helps the responsible agencies identify emerging trends so they can better position 

themselves to address these new demands on the system. The organizational changes suggested in this 

Plan establish an oversight process that can adjust the compliance program in response to these trends.  

This Plan recommends integrating agency functions to eliminate duplication of effort, ushering in new 

technologies that can streamline processes, and promoting research that can answer the difficult 

questions associated with proposed truck size and weight legislation. Early in the development of this 

Plan it was recognized that achieving the primary goal of truck weight compliance is a very complex 

process that requires a comprehensive set of initiatives that extend beyond enforcement.  

This report summarizes the approach, findings, and recommendations of the District-wide Truck Safety 

Enforcement Plan led by the District Department of Transportation (DDOT) in cooperation with MPD, 

DMV, FHWA, and FMCSA. The purpose of the project is to assess changes to District’s truck size and 

weight planning, policy, and laws that would benefit the District by protecting roadway infrastructure and 

safety. 

1.2. Background 

Much of the truck traffic operating within the District of Columbia originates in Maryland and Virginia and 

is destined for transfer points in the city. This truck traffic represents approximately 5 percent of the 

District’s Average Daily Traffic (ADT). Although crucial to the District’s commerce, an increasing downside 

to this activity is that increasingly overweight trucks consume or wear out the District’s pavements and 

bridges at a much higher rate. The damage caused by overweight trucks is currently estimated at $20 

million each year. The District’s historic weigh-in-motion (WIM) data and enforcement records indicate 

that a disproportionate number of commercial vehicles do not comply with the city’s truck size and weight 

laws. The consequences of excessive axle and gross vehicle weights are so great they demand a 

comprehensive approach to ensure truck weight compliance. Some fundamental background about the 

issues currently affecting truck travel within the District: 

 Single Manager with no support staff. 

 Currently, the over size and overweight permitting runs out of DDOT permitting office. The bus 

and truck trip permits runs out of DMV. Communication between the two agencies is not 

adequate and hence not useful for planning purposes. 

 Weight compliance in the District has not been comprehensively measured, but evidence from 

weigh-in-motion (WIM) data suggests that compliance is a significant problem. Furthermore, truck 

overweight data on major truck route corridors cannot be determined due to lack of WIM scales 

on these routes. 

 Truck weight enforcement is conducted through a single temporary weigh station located on 

outbound I-295 (near Blue Plains Drive, SE) and through the portable scale units (56) operated 
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by Motor Carrier Enforcement Unit (MCSU) Division of the Metropolitan Police Department 

(MPD). 

 MCSU primary responsibilities are safety inspections as they are 80 percent funded by Federal 

Motor Carrier Safety Administration’s (FMCSA) Motor Carrier Safety Assistance Program 

(MCSAP). MCSU currently performs overweight inspections only as an ancillary function. DDOT 

Traffic Control Officers (TCO) supplement MCSU personnel at the outbound I-295 fixed weigh 

station. 

 MCSU, with a staff of six MCSAP certified officers and one Sergeant, also faces resource 

constraints—as it must balance truck weight enforcement and inspections with many other public 

safety and community responsibilities. 

 DDOT is short staffed for overseeing WIM scale maintenance, data management, and routine 

calibration to achieve targeted results. 

 

1.3. Issues and Considerations 

1.3.1. Pavement Considerations 

Engineers design roads to accommodate projected vehicle loads, in particular, heavy vehicle axle loads. 

The life of a pavement is related to the magnitude and frequency of these heavy axle loads. Pavement 

engineers use the concept of an equivalent single-axle load (ESAL) to measure the effects of heavy 

vehicles on pavements. Any truck axle configuration and weight can be converted to this common unit of 

measure. Adding axles to a truck can greatly reduce the impact on pavement. A conventional five-axle 

tractor-semitrailer operating at 80,000 pounds gross vehicle weight (GVW) is equivalent to about 2.4 

ESALs. If the weight of this vehicle were increased to 90,000 pounds (a 12.5 percent increase), its ESAL 

value goes up to 4.1 (a 70.8 percent increase), because pavement damage increases at a geometric rate 

with weight increases. However, a six-axle tractor-semitrailer at 90,000 pounds has an ESAL value of 

only 2.0, because its weight is distributed over six axles instead of five. An added pavement benefit of the 

90,000-pound six-axle truck is that fewer trips are required to carry the same amount of payload, resulting 

in almost 30 percent fewer ESAL miles per payload ton-mile.  

The effect of ESALs on pavements is not constant throughout the year. During the winter, when the 

ground is frozen, a truck carrying a given load causes much less damage to pavements than at other 

times of the year. During the spring, the inverse is true: pavement layers are generally in a saturated, 

weakened state due to partial thaw conditions and trapped water, causing greater pavement damage by 

the same truck. 

1.3.2. Bridge Considerations 

Trucks weighing over the allowable legal limit (80,000 lbs) affect bridges in several ways. Concrete decks 

and other bridge elements wear out with repetitive loadings by heavy vehicles. The number, spacing, and 

weight of individual axles, as well as the GVW carried on a truck, are important considerations for bridges. 

To protect bridges from over-stress, the District law includes a table of maximum weights for truck axle 

groups. Overweight trucks increase agency costs for inspecting and rating bridges and for posting signs 

(the bridge must be signed for restricted use when the design criteria for a bridge is exceeded). 

1.3.3. Highway Safety Considerations 

Crashes involving a truck are critical as these vehicles are larger, heavier, and less maneuverable; they 

have greater stopping distance than passenger vehicles and account for an increasingly larger proportion 

of the traffic on U.S. highways. Truck travel is growing at unprecedented rates—3.5%, annually, as 

compared to 2.5% for all vehicles. Trucks now routinely account for 40% of the traffic mix on certain 
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segments of interstate highways at various times of the day. As the truck portion of the traffic mix will 

likely continue to increase, truck crashes and fatalities will also increase.  

Crashes involving trucks also carry higher economic costs with respect to infrastructure clean-up and 

repair costs and tend to be more disruptive to other road users than other crashes by creating significant 

road closures and traffic delays. Against this backdrop, there is an urgent need to address significant 

truck safety issues through the use of proven strategies and better integration among agencies 

responsible for safety enforcement, engineering, and education. 

1.4. Project Findings and Recommendations 

The purpose of this project was to develop a citywide truck safety enforcement plan that identifies safety 

concerns regarding truck operations in the city and assesses the economic impacts of 

overweight/oversize vehicles.  Finally, a comprehensive approach was developed to enforce trucks traffic 

throughout the city. The specific tasks included in this study are described below. 

1.4.1. Literature Review 

This task identified current practices regarding technologies, regulations and policy implementation for 

truck safety at the urban areas, with a focus on truck oversize/overweight issues. The literature reviewed 

for this study effort included studies focusing on national truck size and weight enforcement, state 

strategic highway safety plans, state commercial vehicle safety plans and international practices. The 

purpose was to provide direction for guiding the remaining study tasks and suggest regulatory 

approaches for the District. The literature review was organized based on five subjects: 

 Regulations for commercial vehicle size and weight: compared the District of Colombia’s truck 

size and weight (TS&W) laws and regulation against states located at the U.S. eastern coast. 

 Impact of legal and illegal truck operation: evaluated the evolutionary progression in the science 

and study of costs related to overweight trucks on pavement and bridges.  

 Performance measures for commercial motor vehicle safety: presented the commonly-used 

indicators for evaluating truck safety issues and the findings were based on New York, Georgia 

and Nevada strategic highway safety plans or commercial vehicle safety plans.  

 Vehicle size and weight enforcement technology: focused on technologies which can enhance 

the truck size and weight enforcement, and detailed the Wireless Roadside Inspection Program 

(U.S.) and technologies used in European countries.  

 Enforcement procedures and strategies: presented a set of best practices and policies 

recommendations for the vehicle size and weight enforcement, which have been widely used in 

some states and in Europe.  

1.4.2. Infrastructure Impacts of Overweight and Oversize Vehicles 

An analysis of pavement and bridge impacts on the District’s infrastructure was conducted using the 

Permit Pavement Cost Spreadsheet Model (PPCSM) developed for the Federal Highway Administration 

(FHWA). The PPCSM tool came pre-loaded with weigh-in-motion (WIM) station data reported by the 

District to FHWA for 2005.  The WIM data in the model analysis is presented for 13 vehicle classes, with 

trucks (including buses) constituting Class 4 to Class 13. For the pavement analysis, actual outputs from 

the model are used to derive cost estimates. For the bridge analysis, the weigh-in-motion data available 

within the spreadsheet tool are used to develop estimates of axle loadings. The PPCSM allowed to 

develop pavement impacts by using two different pavement design methods. For the initial pavement 

impacts for the District of Columbia, the model was run to derive pavement consumption factors, referred 

to as Equivalent Single Axle Loads (ESAL), to estimate changes in pavement wear. 

 The analysis identified two-axle single-unit trucks (Class SU2) as the greatest contributor to 

overweight damage. Excluding buses, overweight commercial vehicles traveling in the District of 
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Columbia are estimated to contribute approximately $10 million to pavement wear on the 

proposed truck route network. 

 The total bridge impacts (costs) associated with overweight trucks on the proposed truck routes in 

the District is estimated to be $10,486,000 per year. 

 An investment of $1 million in enforcement measures could potentially realize a net savings of 

$4.4 million of the referenced $20.5 million in annual overweight truck-related bridge and 

pavement damage. 

1.4.3. Truck Safety Analysis 

An evaluation of the safety issues regarding truck operations in the District was conducted. Existing data 

from DDOT’s Traffic Accident Reporting and Analysis System (TARAS) database was used to identify the 

high crash truck locations in the District for the years 2006–08. This task provided a comparative analysis 

of truck safety trends in the District, analyzed and evaluated the truck high-crash locations and identified 

strategies to mitigate them. The strategies described below describe some of the key efforts that DDOT 

needs to undertake to improve truck safety, and thereby the safety of the traveling public: 

 Implementation of a comprehensive signage program that easily identifies designated truck 

routes, facilitates the safe and efficient movement of trucks, and minimizes illegal truck traffic. 

This truck route signage program would feature new truck route identification signs, systematic 

placement of truck-related signs on truck routes, way finding, and directional signage to assist 

truck drivers. The overall intent is to provide truckers with a series of signs that have consistent 

messages and placement and will thereby increase their confidence and reliance on the 

information posted throughout the City. In addition, the signage program would help facilitate 

enforcement. 

 DDOT should improve overhead obstructions signage (fixed or VMS) and provide adequate 

advance notice to allow drivers to make intelligent bypass decisions. 

 The new PD-10 Supplemental Truck and Bus Traffic Accident Report provides minimal 

information on the physical characteristics of the truck. It is recommended that in future revisions 

information on axle configuration, vehicle class and combination weight, length, and width be 

included on the form. DDOT should also consider a plan to educate law enforcement officers on 

the importance of clearly evaluating and reporting detailed information about all truck crashes, 

both fatal and non-fatal in an attempt to understand the causes of large truck crashes. 

 DDOT should consider strategies to improve safety at high truck-crash locations. The DOT’s 

existing proactive approach to addressing high accident locations has already led to safety 

mitigation measures at a number of these intersections. However, additional strategies should be 

investigated at a number of these locations. 

o Recalculate yellow and all-red clearance intervals based on ITE guidelines using 

standard truck length as the design vehicle.  

o Install truck speed advisory warning systems, which detect truck speeds using radar or 

in-pavement detectors and alert truck drivers if they are travelling too fast. Activating 

variable message signs or flashing beacons to encourage the truck driver to slow down.  

o Install smart vehicle detectors (detectors that can distinguish between trucks and cars) to 

prioritize truck movements along the commercial vehicle high crash locations. The 

detectors sense when a truck has approached the signal and know if the signal is going 

to turn red before the truck is able to clear the intersection. If the truck would be unable to 

clear the intersection, the signal controller extends the signal phase to allow the truck to 

pass through the intersection.  
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 Expand educational efforts to advise motorists and pedestrians regarding safety issues 

associated with the operation of trucks on District streets. DDOT should take advantage of all the 

resources provided by FMCSA and NHTSA such as Share the Road campaign. 

1.4.4. GAP Analysis 

This task assessed the District’s current truck enforcement process to determine effectiveness and 

recommended strategies to overcome the immediate, mid-term and long-term needs. The focus was to 

identify technologies and practices that have the potential to increase the efficiency and effectiveness of 

weight enforcement in the District to deter the passage of overweight and unsafe vehicles across its 

roadways. Recommendations addressed included elements such as vehicle screening procedures, virtual 

detections and enforcement systems, information sharing systems and staffing needs.  

 It is recommended that the District explore the option of Civil Weight Enforcement similar to the 
Minnesota Relevant Evidence Law. The Relevant Evidence Law enables the State Patrol to go 
into facilities that record weight transactions (bills of lading) and serve civil penalties notices to 
violators. The Law requires all who weigh goods loaded or unloaded to keep a record of origin, 
weight composition, date of loading or receipt, number of axles on the vehicle or combination of 
the vehicle, etc. Civil penalties may be applied for excessive weight if the officer has inspected 
and copied the record within 14 days of the date the shipment was received by the person 
keeping the record. The roadside portion of the work simply involves capturing the truck 
identification information for the selected vehicles and then conducting the civil enforcement 
inspection within the 14 day window.  

 Install a network of Virtual Weigh Stations (VWS) strategically positioned on high truck corridors 
throughout the District. VWS technologies enable the identification of weight violators and the 
categorization of data. Multiple use of the WIM equipment is also recommended. WIM sites can 
support other forms of non-disruptive mainline detection such as speed, acoustic, radioactivity, air 
quality and infrared (for tires and brakes). These additional functions can help DDOT improve 
highway safety, homeland security, and air quality to a level that has never been achieved before, 
and at very affordable costs. Further, it is recommended that Civil Weight Enforcement be 
considered for integration with the VWS program. VWS stations are recommended at the 
following locations: 

o Inbound (NB) I-295 near Blue Plains Dr, SE 

o Inbound (WB) New York Avenue near Prince George’s County line 

 Establish an extensive network of Weigh-In-Motion (WIM) scales at key port of entry locations 

and on high commercial volume corridors to measure compliance and to help target enforcement 

efforts. It is recommended that DDOT consider WIM scales with higher accuracy at high speeds 

and VWS capability. If budget constraints prohibit WIM scales to be installed across all lanes WIM 

scales can be installed in a single ―truck only‖ travel lane and mandate commercial vehicles to 

travel in the ―truck only‖ lane. Cooperation with MDSHA might be necessary to install the 

necessary signage across the border for the effective operation of the WIM scale and to provide 

advance notice to vehicles.  

 Upgrades to existing outbound (SB) I-295 weigh station 

o Increase operating hours and provide wireless connection capability to activate the 

flashers from the weigh station itself 

 Once the WIM scales come online DDOT should develop a Commercial Vehicle Center (CVC) 

built around a GIS database connecting the WIM scales and weigh stations, as a central point for 

data collection, information processing, and compliance monitoring system. The CVC, under ideal 

conditions, would serve to monitor WIM health, view real-time WIM data linked with multiple 

vehicle photos, and produce recommendations for selective enforcement.  
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o Once the CVC is implemented, hire a full-time to administer the daily polling of WIM data, 

generate recommended enforcement trend schedules, and produce monthly performance 

measure reports. This individual would also monitor the WIM scale health and be 

responsible for dispatching officers to intercept a suspected (over dimensions, 

overweight, lack of credentials, safety issues, etc.) vehicle. As the WIM infrastructure and 

work procedures are developed there would be a need to assign a second FTE (the time 

frame is dependent on the establishment of the CVC).  

 Create a Liaison position to serve as a ―Champion‖ for the overall commercial vehicle program. 

This individual or team would chair an Oversight Committee composed of key stakeholders within 

the District including key DDOT, MPD, DMV, FHWA, and FMCSA staff. The Liaison would also 

serve as the quality control manager for the program to ensure that all the action items directed 

by the TWG are completed effectively. This Liaison would become a point of contact for all 

outside entities seeking information about the program. Finally, this Liaison would also provide 

creative leadership for advancing the program as circumstances change. It is recommended that 

the Motor Carrier Program (MCP) Manager act as the Liaison with the support of one full time 

equivalent (FTE). 

 Accelerate process for District of Columbia to join the International Fuel Tax Agreement (IFTA). 

Currently DC is not a member of IFTA. However, DC carriers may register in other jurisdictions if 

acceptable to that jurisdiction. 

 Develop a comprehensive one stop shop for all commercial vehicle information, regulations and 

processes. This could morph into a web portal that could be used to track and monitor truck and 

bus carriers as well as educate the public and industry on happenings with regards to commercial 

buses and freight movement throughout the city. This also can provide information for residents 

to comment on issues dealing with commercial vehicles. 

 Improve the way truck route and related information is provided, truck route complaints processed 

and acted upon by the agencies by encouraging the public to submit any truck route complaint to 

311 rather than contact MPD. This action is intended to ensure that all public complaints are 

documented, reviewed, and feedback provided. 

 Develop a training module for MPD officers to empower officials to do their best to enforce the 

regulations properly and see their summonses upheld in Court. Specific content of the training 

module should include definitions and regulations, truck route map by wards, issuing violations, 

new policies, etc.  
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1.5. Statewide and Regional Planning Office Organizational Recommendations 

The mission of the Statewide and Regional Planning Office is to ensure efficient and safe mobility of 

commercial vehicles traveling in the District of Columbia while mitigating community impacts and 

preserving transportation infrastructure. The overarching objectives are: 

 Monitor and manage all commercial vehicle traffic flow in the city 

 Identify, review, develop, and maintain city routes for commercial vehicle travel. 

 Identify current transportation infrastructure uses with regards to commercial vehicles 

 Identify and monitor current charter/commercial bus operations with regards to parking/staging 

areas 

 Coordinate with community residents, ANC’s another constituent groups to address truck and bus 

traffic issues and congestion mitigation 

 Review and modify land use, public space,  loading/unloading guidelines to improve efficiency 

and roadway capacity 

 Coordinate with staff and agencies to address safety and security concerns pertaining to 

commercial vehicles 

 Identify technologies to enhance commercial vehicle movement 

 Lead research projects pertaining to bus and truck movement.  

While the major objective of the study was to help the District improve compliance with truck weight 

regulations, the Team also made recommendations on the current DDOT organization structure with 

respect to all commercial vehicle traffic including bus and rail traffic.  

1.5.1. Recommended Actions 

In order to implement the objectives of the Statewide and Regional Planning Office, the following are 

necessary actions:  

 Establish a commercial vehicle data architecture that identifies sources and needs. This network 

will identify stakeholders and data points to improve planning and coordination of DDOT 

functions. In addition, funding would have to be identified in order to deploy additional 

technologies to support data needs. 

 Oversee commuter bus operations and parking/staging locations in the city.  Work with local 

planners, communities and other stakeholders to determine feasible commuter bus drop off and 

pick up locations.  

 Identify additional funding sources to study potential truck/bus uses at parking locations. 

 Coordinate with Transportation Operations on discovering ways to merge truck and bus 

regulations and roadway operational needs to create efficiencies without impacting TOA activities 

through the implementation of CVSIN program activities. 

 Create a city-wide safety and security program that focuses on tracking and monitoring trucks 

and buses. This can be accomplished by working with MPD, HSEMA and other agencies to relay 

vehicle data to the appropriate sources.  

 Identify and establish environmental and community programs to create a more community 

oriented approach to CMV operations  

It is recommended that all responsibilities be designated into specific sections and groups to provide 

concise and effective management. The responsibilities are to be split between the ―Bus‖ and ―Freight‖ 

divisions. The proposed organization structure is shown in the figure on next page.  
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1.5.1.1. Bus Division 

The mission of the bus division is to manage the flow of commuter, intercity and charter buses, provides 

conflict resolution and oversight as well as developing city wide policy. This section is made up of 3 

groups: 

Policy Group: Develops regulation of bus travel to include operating and parking fees, bus stops signage 

and addition innovative programs. Under policy development the Public space subgroup and operations 

subgroup.  

 Subgroup (Public Space): Currently handled by Alice Kelly, this group will be responsible for 

setting curbside use of parking, signage, and free structures.  

 Subgroup (Operations): This group will coordinate with bus operators, ABA, tourist 

organizations and residents on bus issues.   

Permitting Group: Currently handled by DMV, this group will be responsible for coordinating with DMV 

on trip permits processing. Also, this group will be responsible for developing credentialing buses. 

Oversight Group: This group will focus on providing guidance for enforcement personnel to help calm 

traffic related to buses and solve site specific issues. This will also include coordination with 

Transportation Operations and MPD on bus traffic enforcement and will as security issues. 

1.5.1.2. Freight Division 

The mission of the freight division is to manage the flow of freight throughout the city and provides conflict 

resolution and oversight as well as developing city wide policy. This section is made up of 2 groups, the 

Truck section and the Rail section: 

Truck Group  

The truck section will focus on freight policy with regards to trucks operate within the city.  

Policy Group: Develops regulation for freight including operating and unloading procedures. In addition, 

this group will create, maintain and update truck routes. 

 Subgroup (Land use): Responsible for setting curbside use of parking, signage, and free 

structures for trucks. In addition, innovation curbside space management programs will be 

developed and managed.  

 Subgroup (Operations): Coordinate with freight stakeholder and lead the TWG.  

Truck Size and Weight Program: This group will focus on providing guidance for enforcement 

personnel to help calm traffic related to buses and solve site specific issues. This will also include 

coordination with Transportation Operations and MPD on truck traffic enforcement and security issues. 

This division will also create and manage the use of technology, data and research to support 

comprehensive planning and operational objectives for generating revenue and preserving infrastructure. 

This division is separated into 5 groups:  

 Group (Truck Size and Weight Enforcement): It is proposed that the MCSU be relocated under 

the Statewide and Regional Planning Office to ensure dedicated commercial motor vehicle weight 

and safety inspections.  

 Group (Planning): Responsible for coordinating and providing input to Federal and District 

agencies on motor carrier-related issues. Other functions include: 

o Provide information on designated truck routes and restrictions. 
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o Plan for an extensive network of Weigh-In-Motion (WIM) scales at key port of entry 

locations and on high commercial volume corridors to measure compliance and to help 

target enforcement efforts 

o Collect and analyze CMV data relating to CMV volumes, crashes and administer the daily 

polling of WIM data, generate recommended enforcement trend schedules, and produce 

monthly performance measure reports 

o Work with the DDOT Chief Information Officer on CMV outreach programs such as 

FMCSA Share the Road Campaign. 

 Group (Commercial Vehicle Center): The data center will develop and manage a 

comprehensive freight data system that combines all commercial vehicle related information from 

various DC government agencies. 

 Group (Commercial Vehicle Information System Network - CVISN): This program, funded 

through FMSCA’s grants will provide web based application to enhance commercial vehicle 

safety.  

 Group Research: This group will lead freight and bus specific research projects. 

Permitting Group: Currently handled by DMV, this group will be responsible for coordinating with DMV 

on trip permits processing. In addition, the overweight and oversize permitting process will be handled 

from this subgroup and will be responsible for developing credentialing for security purposes. 

Rail Group 

This group will develop regulation on rail freight moving through the city (CSX). This group will be 

responsible for any additional rail development and follows pending legislature on Hazardous materials 

moving through the city on rail. 
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Figure 1: Proposed overview of Statewide and Regional Planning Office 
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District-wide Truck Safety Enforcement Plan  
Draft Task 2-Literature Review  
 
Summary  
 
In a consumer driven society the demand for goods and services often results in using 
large commercial vehicles to move goods, even in congested urban areas. Further, the 
drive to increase the efficiency of goods movement sometimes results in trucks being 
loaded beyond legal limits. Traffic congestion from both passenger vehicles and 
commercial trucks challenge the District of Columbia to effectively monitor the vehicle 
size and weight compliance. Truck size and weight is a key factor in managing 
infrastructure preservation and truck safety. Trucks, especially overweight trucks 
consume or wear-out pavements and bridges at a much higher rate than passenger 
vehicles. All these issues lead to a need to assess the technical, organizational, and policy 
approaches that could potentially improve the effectiveness and efficiency of managing 
truck size and weight in the District.  
 
The literature reviewed for this study effort include studies focusing on national truck 
size and weight enforcement, state strategic highway safety plans, state commercial 
vehicle safety plans and reports which discuss international practices. This literature 
review is organized based on five subjects:  
 
1. Regulations for commercial vehicle size and weight: this section compares the 

District of Colombia’s truck size and weight (TS&W) laws and regulation against 
states located at the U.S. eastern coast. 

 
2. Impact of legal and illegal truck operation: this section evaluates the evolutionary 

progression in the science and study of costs related to overweight trucks on bridges.  
 
3. Performance measures for commercial motor vehicle safety: this section presents 

the commonly-used indicators for evaluating truck safety issues, and the findings are 
preliminarily based on states strategic highway safety plans or commercial vehicle 
safety plans. Three states performance measures, including New York, Georgia and 
Nevada, are summarized in this section.  

 
4. Vehicle size and weight enforcement technology: this section focuses on 

technologies which can enhance the truck size and weight enforcement, and details 
about the Wireless Roadside Inspection Program (U.S.) and technologies used in 
European countries are presented in this section.  

 
5. Enforcement procedures and strategies: this section presents a set of best practices 

and policies recommendations for the vehicle size and weight enforcement, which 
have been widely used in some states and in Europe.  

 
The purpose of this document is to identify current practices regarding technologies, 
regulations and policy implementation for truck safety at the urban areas, with a focus on 
truck oversize/overweight issues. It is intended to provide direction for guiding the 
remaining study tasks and suggest regulatory approaches for the District.  
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1. Regulations for Commercial Vehicle Size and Weight  
 
Federal Truck Size and Weight Limits – The US federal government first began 
regulating truck size and weight (TS&W) on the Interstate Highway System in 1956.  
Congress decided the need to protect the nation’s large investment in the Interstate 
System required federal oversight and established a maximum gross weight limit on 
Interstate Highways of 73,280 pounds.  Weight limits for single and tandem axles were 
also established.   Prior to 1956, TS&W regulation was solely a state activity and those 
state’s with higher weight limits prior to July 1, 1956, were allowed to retain those higher 
weight limits as “grandfathered” rights. 
 
Later, in 1974 congress increased weight standards to a maximum of 80,000 lbs gross 
vehicle weight, 20,000 lbs for a single axle, and 34,000 lbs for a double axle. However, 
some states refused to increase their interstate maximum gross vehicle weight to 80,000 
lbs. In particular, six contiguous states in the Ohio/Mississippi Valley Region became 
known to the trucking industry as the “barrier states” because they did not permit the 
higher weights established by the 1974 law.  In 1982, congress passed the Surface 
Transportation Assistance Act (STAA), which, among other things, barred states from 
limiting the length of semi-trailers in tractor/semi-trailer combinations to less than 48 feet.  
States were barred from limiting the length of trailers in combinations of one tractor and 
two trailers to less than 28 feet or imposing an overall length limit, hence the term 
“STAA double” for short double trailer combinations.  Furthermore, states were required 
to allow these vehicles “reasonable access” to the “National Network,” which includes 
Interstate highways and additional “Federal-Aid Primary” (FAP) roads that could safely 
accommodate STAA vehicles.  Since 1982, there have been no changes in federal weight 
limit laws.  Title 23 USC, 127 provides the following weight limits on the Interstate 
Highway System: 
 

• Single axle weight limit:   20,000 pounds 
• Tandem axle weight limit: 34,000 pounds 
• Gross vehicle weight limit: 80,000 pounds 
• All vehicle combinations must comply with the federal bridge formula 

 
Grandfather Clauses: The 1956 Federal-Aid Highway Act included a “grandfather 
clause” which exempted those states which held weight standards higher than the new 
federal standards.  The grandfather clause was intended so that states would not be forced 
to “roll back” their maximum allowable weights.  However, the weight restrictions that 
were in place as of 1956 in numerous states were poorly recorded.  Many states adopted a 
permissive interpretation of the grandfather clause, arguing that trucks in their state be 
only restricted to the weights that could have operated under the applicable permits of 
1956 and not those weights that actually were in operation at the time.  States argued that 
trucks that operated under divisible load (i.e. can be reduced to the legal weight) permits 
could have operated at weights significantly in excess of the new federal standards.   
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National Network of Highways for Truck Size and Weight:  At the federal level 
Congress and the Federal Highway Administration (FHWA) have defined a primary 
network from a policy standpoint for encouraging interstate commerce and heavy truck 
travel.  The National Network of Highways includes: 1) the Interstate Highway System 
and 2) other highways designated by the states in response to the Surface Transportation 
Assistance Act (STAA) of 1982.  The National Network, sometimes referred to as the 
national truck network, consists of highways submitted to FHWA as being capable of 
safely handling larger commercial motor vehicles.  The criteria provided to states for 
guidance in designating NN routes is found in Chapter 23 of the Code of Federal 
Regulations (CRF), Section 658.9: 

(1) The route is a geometrically typical component of the Federal-Aid Primary 
System, serving to link principal cities and densely developed portions of the 
States, 

(2) The route is a high volume route utilized extensively by large vehicles for 
interstate commerce. 

(3) The route does not have any restrictions precluding use by conventional 
combination vehicles. 

(4) The route has adequate geometrics to support safe operations, considering 
sight distance, severity and length of grades, pavement width, horizontal 
curvature, shoulder width, bridge clearances and load limits, traffic volumes and 
vehicle mix, and intersection geometry. 

(5) The route consists of lanes designed to be a width of 12 feet or more or is 
otherwise consistent with highway safety. 

(6) The route does not have any unusual characteristics causing current or 
anticipated safety problems. 

(7) For those States where State law provides that STAA authorized vehicles may 
use all or most of the Federal-Aid Primary system, the National Network is no 
more restrictive than such law. The appendix contains a narrative summary of the 
National Network in those States. 

 
District of Columbia and Surrounding State Truck Size and Weight Laws:  The 
tables displayed in Exhibit 1, Exhibit 2, Exhibit 3 and Exhibit 4 on the following pages 
illustrate the dimension and weight limits for both interstate routes and state routes within 
Washington, D.C., as well, as laws applied in neighboring states. In most instances, 
height and width restrictions do not vary widely between federal and state networks; 
however, length regulations vary significantly according to various truck configurations 
(i.e., straight trucks, semitrailers, full trailers, and doubles).  
 
Federal and state allowable truck widths are common throughout the surrounding 
jurisdictions at the Federal minimum of 102 inches. Single-unit (or straight) truck lengths 
are fairly standard among the states and provinces, averaging about 40 feet maximum 
length.  
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Exhibit 1: Truck Size Limits for Interstate Routes 

Truck Size Limits for Interstate Routes 

  Dist. of 
Columbia Maryland Delaware West 

Virginia Virginia Pennsylvania New 
Jersey 

Width 102" 102" 102" 102" 102" 102" 102" 
Height  13' 6" 13' 6" 13' 6" 13' 6" 13' 6" 13' 6" 13' 6" 

Semitrailer 
(feet) (1) 53' (7) 48' (3) 53' 53' (6) 53' (7) 53' 53' 

Full trailer 28' 28' 
not 

specified 28' 28' 6" not specified 28' Length 

Doubles (2) 
not specified 

(4) 

not 
specified 

(4) 

not 
specified 

(5) 

not 
specified 

(4) 

not 
specified 

(8) not specified (8) 

not 
specified 

(4) 
 

(1) Semitrailer in tractor-semitrailer combo 
(2) "Doubles" are a tractor-semitrailer-full trailer combination 
(3) 53' trailers allowed only on Interstate routes in National Network and on Maryland State Highway Designated Routes. 
Trailers in excess of 48' : < 41' spacing from kingpin to center of rear tandem; no more than 35 percent of that distance as 
overhang measured from the center of the rear tandem to the end of the trailer 
(4) Overall length of trailers is not specified but trailers are limited to 28' each 
(5) Length of doubles not specified but trailers are limited to 29' each 
(6) Trailers from 48' to 53' require no more than 37' spacing from last axle of tractor to first axle of semitrailer 
(7) Trailers of 48' to 53' require no more than 41' spacing from kingpin to center of rear axle group 
(8) Length of doubles not specified but trailers are limited to 28' 6" each 
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Exhibit 2: Truck Size Limits for State Routes 

Truck Size Limits for State Routes 

  Dist. of 
Columbia Maryland Delaware West 

Virginia Virginia Pennsylvania New 
Jersey 

Width 96" 96" (4) 102" 102" 102" 102" (10) 96" (12) 
Height  13' 6" 13' 6" 13' 6" 13' 6" 13' 6" 13' 6" 13' 6" 

Straight 
Truck 40' 40' (5) 40' 40' 40' 40' 40' 
Semitrailer  
(1) 48' (3) 48' (6) 53' 53' (9) 

not 
specified 53' 48' (13) Length 

Full trailer 28' 28' each 
not 

specified not specified 
not 

permitted 53' 48' 
 

(1) Semitrailer in tractor-semitrailer combo 
(2) "Doubles" are a tractor-semitrailer-full trailer combination 
(3) Maximum spacing of 41' from kingpin to center at rear axle assembly 
(4) 102" on all interstate and certain designated state highways 
(5) Including overhang 
(6) Semitrailers up to 53' permitted with certain restrictions pertaining to kingpin setback; semitrailers in excess of 48' 
are not permitted off Maryland Truck Route System 
(7) Except on Interstate System and up to 1 mi. to terminals or facilities for food, fuel, and rest 
(8) Each trailer not to exceed 29' 
(9) With distance between rear tractor axle and front trailer axle not exceeding 37' 
(10) On numbered routes unless posted 
(11) If trailer is 28'6" or less 
(12) 102" on designated routes 
(13) 53' trailers allowed on designated access highways only 
(14) Allowed only on Interstate and Designated routes 

 
Gross vehicle weight (GVW) in the District is slightly different than it is in neighboring 
jurisdictions. The minimum GVW allowed on interstate and national network routes as 
defined in federal regulations is consistent at 80,000 pounds, and no surrounding states 
appear to exceed the minimum based on “grandfather provisions.” The maximum GVW 
allowed on state routes is 79,000 lbs. compared to 80,000 lbs. on state routes in 
surrounding states (Exhibits 3 and 4). 
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Exhibit 3: Truck Weight Limits for Interstate Routes 

Truck Weight Limits for Interstate Routes 

  
Dist. of 

Columbia Maryland Delaware
West 

Virginia Virginia Pennsylvania
New 

Jersey
GVW Interstate 80,000 80,000 (1) 80,000 80,000 80000 (1) 80,000 80,000 

Single Axle Weight 20,000 (4) 20,000 (2) 20,000 20,000 20,000 20,000 22,400 Axle 
Weights Tandem (2 Axle) 

Weight 38,000 (4) 34000 (5) 34,000 34,000 34,000 34000 (3) 34,000 
 
(1) Provided vehicle complies with Federal bridge gross weight formula 
(2) Vehicles registered or operating 73,000 lbs. and under allowed 22,400 lbs. on single axles. Vehicles 
over 73,000 lbs. allowed 20,000 lbs. Consecutive single axles must comply with the bridge formula 
(3) If gross vehicle weight and registered gross weight both exceed 73,280 lbs. 
(4) If gross vehicle weight exceeds 73,000 lbs. 
(5) Two consecutive sets of tandem axles may carry a gross load of 34,000 lbs. each if the overall 
distance between first and last axle is 36' or more. Weight on tires shall not exceed maximum allowed by 
manufacturer 

 
Exhibit 4: Truck Weight Limits for State Routes 

Truck Weight Limits for State Routes 

  
Dist. of 

Columbia Maryland Delaware
West 

Virginia Virginia Pennsylvania
New 

Jersey
GVW  79,000 80,000 (2) 80,000 80,000 80000 (4) 80,000 80,000 

Single Axle 
Weight 20,000 20,000 (3) 20,000 20,000 20,000 20,000 22,400 Axle 

Weights Tandem (2 Axle) 
Weight 34,000 (1) 34,000 34,000 34,000 34,000 34,000 34,000 

 
(1) 34,000 lbs. if GVW over 73,000 lbs.; 37,000 lbs. if GVW under 73,000 lbs. 
(2) By bridge formula 
(3) Vehicles registered or operating 73,000 lbs. and under allowed 22,400 lbs. on single axles. Vehicles 
over 73,000 lbs. allowed 20,000 lbs. Consecutive single axles must comply with bridge formula 
(4) With 51' of total axle spacing 

 

1.1 An Overview of Select Truck Size and Weight Related Research 
There has been an evolutionary progression in the science and study of the cost and 
safety implications related to the operation overweight commercial vehicles. As part of 
this task for the District Truck Study, a wide array of truck related research and studies 
were identified through a web based literature review.  A complete listing of the relevant 
studies identified is provided in Appendix A.  Of the references identified, the following 
section presents a brief synopsis of selected report and discusses how each may 
contribute to the methods that will be employed in the District Truck Study. 
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2. Impact of Legal and Illegal Truck Operations 
 
Reference: TRB Special Report 225, Chapter 5 (1990) 
This report analyzed the effect of increased truck weights on fatigue related costs for new 
bridges. The analysis indicated that new bridge costs would be governed by static 
strength (rather than fatigue). Also, it was noted that designing bridges for HS25 (90,000 
lbs.) trucks would increase bridge construction costs only by an average of 5 percent to 6 
percent on most types of bridges. 
 
Reference: Impacts of Permitted Trucking on Ohio’s Transportation System and 
Economy (2009) 
Ohio DOT conducted a permitted truck study in 2009 using a “consumption” approach to 
cost allocation. This study method was based on the Federal Highway Cost Allocation 
System (HCAS). The Ohio study developed annualized bridge replacement costs for all 
bridges in the network for a 75 year life-cycle. In addition, annualized bridge repair costs 
for deck replacement and painting of the steel superstructure were developed for 40 years 
and 25 years, respectively. 
 
Portions of these combined costs were allocated to different classes of vehicles. Bridge 
replacement and repair costs are allocated based on the class and weight characteristics of 
vehicles. The premise is that the heavier the vehicle using the facility, the greater the 
structural requirements of the bridge (will be) and therefore it will proportionally increase 
the cost of building that bridge. This is an incremental analysis. A model bridge is 
designed for the heaviest class of vehicle and associated costs are computed. The bridge 
is then re-designed for the next heaviest class of trucks. The difference in associated costs 
is the percent allocated to the heaviest vehicle. The process is repeated, until all classes of 
vehicles are exhausted. These percentages are then applied to the annualized costs 
previously developed. The method was used to incrementally size the girders and the 
thickness of the bridge deck. 
 
Reference: Effect of Environmental Conditions and Structural Design on Linear 
Cracking in Virginia Bridge Decks (2004) 
This Virginia Polytechnic Institute (VPI) graduate thesis paper studied the environmental 
effects on concrete bridge decks in different regions in the state of Virginia. Among the 
parameters studied were the effect of trucks wheels and de-icing salts on the development 
of cracks in concrete bridge decks and the subsequent rate of deterioration. It was 
determined that there was a strong correlation between truck traffic and transverse 
cracking in the bridge deck. A strong correlation was found on usage of de-icing salts 
with deck cracks in general. Due to the complexities of this kind of study, it could not be 
determined how much of the cracking was due to each cause. However, a 2000 New 
York State DOT qualitative study also found that concrete bridge decks were damaged by 
truck induced vibrations. 
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Reference: http://www.pavementinteractive.org  (An encyclopedia of pavement 
knowledge) 
 
ESAL Method– Equivalent Single Axle Loads 
Bridge decks were found to be subject to the same wear-rates as the adjacent approaches 
(Minnesota Study). 1  The replacement costs for bridge decks were found to be 
significantly higher than pavement replacement costs: $40 per sq. ft vs. $7.10 per sq. ft 
for approach pavements. 
 
Damage to pavements is measured by a variety of methods. The most commonly used 
damage assessment method has been AASHTO’s Equivalent Single Axle Load method 
(1966), although as of late there are the mechanistic approaches such as AASHTO’s 
Mechanistic-Empirical Pavement Design Method (MEPDM). The MEPDM is based on a 
layered elastic model that accounts for the properties of multiple pavement layers, sub 
base, strains and deflections. The input parameters required for this method that are 
credited to V.J. Boussinesque are too numerous and the actual data is not readily 
available for the study area. As a result, the more common ESAL method is adopted for 
this study. 
 
The ESAL method as applied to bridge decks evaluates the damage done by a single 
18,000 lb axle. Damage is assessed by rule of thumb – that damage is increased as the 
axle weight ratios to the fourth power. For example if we consider a 20,000 lb axle load 
is considered to cause the following amount of damage compared to the standard ESAL 
load of 18, 000 lb:      

20,000    4

                 18,000     = 1.52 
 
Therefore, for a 2,000 lb overload, there is 1.5 times as much damage. Recent studies, by 
the FHWA have estimated the damage to be closer to the power of 2.62 (for flexible 
pavements) to 2.9 (for rigid pavements).2
 
 
 
 
 
 
 
 
 
 

                                                 
1 Minnesota Statewide Commercial Vehicle Weight Compliance Strategic Plan, June 2005, Damage Assessment from 
Overweight Trucks 
2 HCAS – Guidelines for conducting a State Highway Cost Allocation Study Using the State HCAS Tool, May 2000, 
Section 1C: Allocation of Load-Related Portion of Pavement and Shoulder Cost using the latest pavement deterioration 
model, National Pavement Cost  Model (NAPCOM) 
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3. Performance Measures for the Safety of Commercial Motor Vehicles 
 
Safety performance measures as applied to commercial truck operations have become an 
important benchmark for the state governments to monitor motor carriers and evaluate 
programs intend to improve the safety on the highways. By reviewing the recent state 
strategic highway safety plans for eleven East Coast states3, excluding the District of 
Columbia, it was found that five out of the eleven states provide the safety performance 
measures for commercial vehicles. Some other states, such as Nevada and Oregon, also 
conduct detailed commercial vehicle safety studies.  
 
Safety performance measures for commercial motor vehicles are mostly conducted at the 
state level, with a focus on some commonly used performance metrics, such as:  
 

• The number of crashes related to large trucks; 
• The number of fatalities related to large trucks; 
• The number of injuries related to large trucks; and  
• The number of events causing property damages related to large trucks. 

 
In addition to the performance indicators listed above, some states investigate the 
vehicles, cargo and carriers’ characteristics, and try to identify high-risk trucks (e.g., 
Nevada State Commercial Vehicle Safety Program). Some states analyze the causes of 
the truck accidents (e.g., Oregon Commercial Vehicle Safety Plan) or identify crash 
locations (e.g., Wisconsin Large Truck Crash Trends). All these efforts help provide 
insights for improving truck safety.  Three of these studies are summarized below.  
 
Reference: State Commercial Vehicle Safety Program Objectives, Nevada DOT, 2009 
This study presents the trend of crashes/fatalities related to large trucks, in terms of 
number of crashes/fatalities, for the whole state over the period 2002 to 2007. It was 
found that Clark County, including the Las Vegas valley, has the highest large truck crash 
rate in Nevada, accounting for 60 percent of the total large truck crashes in 2007. The 
findings suggest that to achieve performance objectives for the period 2008 to 2011, 
efforts must be made to reduce large truck fatal and non-fatal crashes by at least 5 percent 
from 2006 levels in both Clack County and Statewide. One step in achieving the 
performance objective will be to identify and monitor high crash corridors. Enforcement 
personnel will be assigned to these high-crash corridors and these corridors will be 
monitored using crash and enforcement data. Detailed safety analysis undertaken for the 
study indicated that commercial vehicles carrying construction cargo contribute to most 
of the crashes in Nevada, with 48 percent of the total fatal truck crashes and 35 percent of 
total non-fatal truck crashes over the period 2003 to 2007. The study points out that the 
goal of reducing the non-fatal crashes related to large trucks carrying construction 
cargoes is 10 percent from 2006 levels over the period 2008 to 2011.  
 
 

                                                 
3 Including Maryland, Delaware, Pennsylvania, New Jersey, New York, Maine, New Hampshire, Vermont, 
Massachusetts, Rhode Island and Connecticut.  
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Reference: New York State Strategic Highway Safety Plan, NYDOT, 2010 
The New York State Department of Transportation (NYSDOT) monitors information on 
the number of fatal crashes involving large trucks and the number of injury crashes 
involving large trucks as a safety performance metric. The safety statistics indicate that 
large trucks have generally been involved in between 9 percent and 10 percent of the fatal 
crashes over the period 2004 to 2008, with a spike in 2006. In the short-term, the 
NYSDOT has a goal to reduce the fatal crashes related to large trucks from 114 in 2008 
to 105 in 2010, and 95 in 2014. Strategies that will be taken by the NYSDOT include:  
 
1. Maintain the current level of roadside inspections performed, with special details 

focusing on hours of service, border security, hazardous materials, off-peak times, 
passenger carriers, and non-interstate roadways. The inspection performance will be 
measured by the following indicators:  

 
• Number of inspections performed; 
• Number of driver violations cited; 
• Number of vehicle violations cited; and  
• Proportion of drivers/vehicles placed out-of-service.  

 
2. Conduct enforcement actions focusing on moving violations committed by both 

commercial vehicle operators and non-commercial vehicle operators; target 
enforcement on roadways and regions of the state where the greatest numbers of 
crashes are occurring. The performance measures for this enforcement strategy 
include:  

 
• Number of enforcement details;  
• Number of moving violations issued to CMV drivers;  
• Number of moving violations issued to other vehicle drivers;  
• Number of large crashes where speeding is reported as a contributing factor; 
• Number of large truck crashes where driver inattention/distraction is reported as a 

contributing factor; and 
• Number of large truck crashes where following too closely is reported as a 

contributing factor. 
 
3. Develop an Intelligent Transportation Systems (ITS) and automated roadside 

technology.  These actions include continuing the advancement and integration of 
commercial vehicle (CVII) into the national IntelliDrive program to develop vehicle-
to-vehicle and vehicle-to-roadside communication. The performance measures for 
this effort include:  
• Number of roadside systems deployed;  
• Number of vehicles screened/weighted on mainline; 
• Ratio of total trucks stopped vs. trucks with problems; and 
• Fuel/emissions reductions   
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4. Maintain and enhance outreach efforts with the motor carrier industry to provide 

education and training that will improve the safety and security of New York’s 
roadways. The performance measures for this effort include:  

 
• Number of outreach and education efforts conducted; and 
• Number of carriers receiving education and training.  

 
Reference: Georgia Commercial Motor Vehicle Safety Plan (FY2010), Department of 
Public Safety of Georgia, 2009  
This study discusses four objectives of the Georgia State Commercial Motor Vehicle 
(CMV) program. The objectives for the Georgia State CMV program focus mainly on 
performance measures for crash reduction and safety improvement.    
 
Georgia has adopted a truck safety performance metric of; number of fatal crashes per 
100 million miles of truck travel.  Crash statistics for Georgia indicate that in 2007, the 
crash rate statewide is 0.22 fatal crashes per 100 million vehicle miles, an increase of 
0.01 compared with the 2006 level. The study points out that more detailed studies need 
to be conducted to identify high-crash corridors for the monitoring purpose.  
 
In terms of evaluating the crashes related to passenger carriers, this study presents the 
performance measure by using the number of fatal/non-fatal crashes involving buses. 
There were 11 crashes in Georgia in 2007, and the State has a goal to reduce the crash 
rate by 0.2 percent by the end of FY2010.  
 
In terms of improving the CMV safety, inspection and enforcement strategies are 
discussed and will focus on the following areas:  
 

• Encourage CMV drivers to engage in safe driving behavior by increasing 
inspections with a focus on the number of Level III inspections. The performance 
measures for the inspection include: the number of inspections; the number of 
citations; and, maintaining the number of Level III inspections at a minimum of 
35 percent.   

 
• Increase emphasis on traffic enforcement and perform concentrated efforts on 

high crash corridor (HCC) and joint agency checks. The performance measures 
for the enforcement activities include the number of HCC inspections, the number 
of traffic violations/out-of-service traffic violations and the total number of work 
hours in HCC areas and designated construction zone locations.  

 
• Conduct compliance reviews with high-risk motor carriers to determine the 

problem areas and assist with compliance. The performance measures for this 
action include a number of compliance reviews conducted on high-risk carriers 
and the number of compliance reviews conducted for passenger carriers.  
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4. Vehicle Size and Weight Enforcement Technology 
 
Literature under this topic areas was collected about studies and research related to the 
following potential technologies which can facilitate the vehicle size and weight (VSW) 
enforcement:  
 

• Over-height vehicle detection system;  
• Vehicle profile system;  
• In-road WIM system;  
• Bridge WIM system;  
• Vehicle identification system; and  
• Archived records database.  

 
In general, all of these technologies have proven to be beneficial to the vehicle size and 
weight enforcement by improving the efficiencies and effectiveness. Some of these 
technologies have been widely used by U.S. local government agencies, such as the State 
DOTs. Two specific technologies are found to have implementation opportunities in the 
District of Colombia and this literature review discusses them in detail below.  
 

4.1 Wireless Roadside Inspection (WRI) Program  
 
Reference: Development and Evaluation of Alternative Concepts for Wireless 
Roadside Truck and Bus Safety Inspections, USDOT Federal Motor Carrier Safety 
Administration, 2007 
The Wireless Roadside Inspection (WRI) Program was initiated by the Federal Motor 
Carrier Safety Administration (FMCSA) under the background of needing to improve the 
U.S. roadside inspection system. According to the FMCSA, the wireless roadside 
inspection program can be deployed at both traditional and “virtual” inspection sites to 
increase the number of “inspections” completed and to improve the prescreening of 
vehicles for more detailed manual inspections.  
 
Exhibit 5 presents the WRI network configuration that consists of the Universal Wireless 
Inspection System, Roadside Equipment, Mobile Enforcement Vehicle and a back-office 
application. Information (Exhibit 6) collected can allow the vehicles to bypass the 
inspection points and could also be used to issue warnings or violations to vehicle 
operators.  
 
As indicated by Exhibit 5, the WRI does not work individually to collect the safety-
specific diagnostics data, but relies on other roadside equipment to collect the 
information, which can be wirelessly transmitted from the vehicle to staff or non-staff 
(virtual) inspection stations at highway speeds. Therefore, the WRI sites need the weigh-
in-motion (WIM) equipment to determine the vehicle weight.  
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Exhibit 5: Wireless Network Configuration 

 
Source: Vehicle Roadside Inspection, Proof-of Concept, USDOT, 2009 

 
Exhibit 6: Types of Vehicle and Operation Data 

 
Source: Development and Evaluation of Alternative Concepts for Wireless Roadside Truck and Bus Safety Inspections, USDOT, 2007. 
 
The reviewed study also estimates the cost associated with implementation of the WRI 
Program and the breakdown of costs are shown below:   
 

• Facility and Equipment Cost: the cost of a wireless inspection station is likely to 
locate at a current fixed-inspection facility or a virtual inspection station. For both 
choices, the estimated capital cost and annual operation and maintenance (O&M) 
cost are the same. Also, the wireless inspection station can be installed at a mobile 
inspection unit, and the capital cost is higher compared with a fixed station or a 
virtual station, but the O&M cost is lower for the mobile unit (Exhibit 7).  
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Exhibit 7: Estimated Facility and Equipment Cost 
Capital Cost O&M Cost 

Station Type 
Low Estimates High Estimates Low Estimates High Estimates 

Fixed Inspection Station $46,000 $76,000 $41,000 $66,000 
Virtual Inspection State $46,000 $76,000 $41,000 $66,000 
Mobile Inspection Unit $115,000 $172,000 $8,400 $14,600 
Source: Development and Evaluation of Alternative Concepts for Wireless Roadside Truck and Bus Safety Inspections, USDOT, 2007. 
 

• IT and Communication System Enhancement Cost: additional cost is required to 
implement modifications to back-office hardware and information system 
infrastructure to handle the inspection data and to perform enforcement of 
inspection violations. According to the reviewed study, these costs are likely to be 
divided among federal agencies and states (Exhibit 8).  

 
Exhibit 8: Information Technology Enhancement Costs 

Capital Cost O&M Cost 
IT Enhancement Costs 

Low Estimates High Estimates Low Estimates High Estimates 
Federal Level $10,000,000 $15,000,000 $1,000,000 $2,000,000 
State Level     

One State $2,000,000 $3,000,000 $250,000 $5,000,000 
State Total $100,000,000 $150,000,000 $12,500,000 $250,000,000 

Total= $110,000,000 $165,000,000 $13,500,000 $252,000,000 
Source: Development and Evaluation of Alternative Concepts for Wireless Roadside Truck and Bus Safety Inspections, USDOT, 2007. 
 

• Incremental Vehicle Cost: currently, the fundamental vehicle inspection module 
only can record the minimum information, including vehicle identification 
information and standard fault codes. As proposed by the study, the USDOT can 
focus on developing performance-based reporting standards for safety-related 
components, and then place the burden on manufacturers to determine what faults 
to report and under what conditions. The reviewed study estimates the 
incremental vehicle costs for six alternative concepts (Exhibit 9) and the 
categories of data vary from each alternative.   

 
Exhibit 9: Incremental Vehicle Costs 

Cost per Unit 
Vehicle 
Basic 

Vehicle 
Enhancement 

Driver 
Basic 

Driver 
Enhancement 

Vehicle and 
Driver Basic 

Vehicle and 
Driver Enhancement 

Low Estimates $237 $1,378 $468 $1,573 $533 $3,783 
High Estimates $485 $4,320 $876 $3,085 $940 $6,595 
Average  $361 $2,849 $672 $2,329 $737 $5,189 
Source: Development and Evaluation of Alternative Concepts for Wireless Roadside Truck and Bus Safety Inspections, USDOT, 2007. 

 
The reviewed study estimates the associated safety benefits of the wireless inspection 
stations. Exhibit 10 displays the anticipated benefits for the whole U.S. WRI system and 
the benefit-cost ratio (BCR) for each alternative. The service time for the infrastructure is 
assumed to be ten years. Exhibit 10 indicates that the annualized benefits exceed 
annualized costs by margin of almost 5 to 1, and alternative 3 and 5 have almost the same 
BCR. However, alternative 5 is capable to collect the vehicle fault data but alternative 3 
can not. Therefore, based on the comparison, alternative 5 is recommended for moving 
forward into business and technical deployment plans.  
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Exhibit 10: Benefit-Cost Analysis for the WRI 
Alternative Vehicle  

Basic 
Vehicle  

Enhancement 
Driver 
Basic 

Driver  
Enhancement 

Vehicle and  
Driver Basic  

Vehicle and  
Driver Enhancement 

Total Annual Benefits  
($MM) $146 $647 $1,509 $2,467 $1,655 $3,114 

BCR 0.77 0.69 4.83 2.65 4.84 1.5 
Source: Development and Evaluation of Alternative Concepts for Wireless Roadside Truck and Bus Safety Inspections, USDOT, 2007. 
 
In 2006, the WRI program moved to validate the technologies and methodology for 
deployment.  The validation process included three parts:  
 

• Phase 1-Proof-of-Concept Test (POC): Testing of commercial off-the-shelf 
(COTS) or near-COTS technology to validate the wireless inspection concept.  

 
• Phase 2-Pilot Test: Safety technology maturation and back-office system 

integration.  
 
• Phase 3-Field Operational Test: Multi-vehicle testing over a multi-state 

instrumented corridor.  
 
In summer 2007, the POC was tested at the Commercial Motor Vehicle Roadside 
Technology Corridor (CMV RTC), which has two stations located in Tennessee at 
Knoxville (I-40) and Greene County (I-81). The Phase 2 Pilot Test is being conducted at 
staffed or non-staffed stations in Kentucky, Tennessee and New York.4  
 

4.2 Commercial Motor Vehicle Size and Weight Technology in Europe  
 
Reference: FHWA, Commercial Motor Vehicle Size and Weight Enforcement in 
Europe, 2007  
To improve the efficiency and effectiveness of vehicle size and weight enforcement in 
the U.S., the Federal Highway Administration (FHWA), American Association of State 
Highway and Transportation Officials (AASHTO), and National Cooperative Highway 
Research Program (NCHRP) conducted an international scan tour in 2006 to six 
European countries (i.e., Slovenia, Switzerland, Germany, the Netherland, Belgium and 
France) which are using innovative practices, procedures and technologies to enforce 
truck size and weight regulations.  
 
The scan team observed few wholly new technologies for inspecting vehicle size and 
weight as compared to the U.S.  However, most technologies observed offer 
enhancements to applications in the U.S. that could improve efficiency and/or 
effectiveness.  This literature review presents in detail one successful technology used in 
Slovenia, which is the SiWIM system.  
 

                                                 
4 Federal Motor Carrier Safety Administration, Technology Corridor News, June 2009, Issue 3.  
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In the 1990s, the bridge Weight in Motion (WIM) systems were developed in Slovenia 
and Ireland, and these days Slovenia has become a leader in development of the bridge 
WIM technologies.5 The Bridge WIM system uses strain transducers (or strain gauges) to 
capture bridge deflection measurements under moving loads. Axle measurements can be 
captured through traditional portable or permanent axle sensors or through Northing-on-
the Road (NOR)/Free-of-Axle Detector (FAD) system, which require no axle sensors on 
the road surface (Exhibit 11).  
 

Exhibit 11: Slovenia Bridge WIM System 

  
Source: FHWA, Commercial Motor Vehicle Size and Weight Enforcement in Europe, 2007. 

 
In 1999, the Slovenian National Building and Civil Engineering Institute (ZAG) 
partnered with Cestel, a private manufacturing company to commercialize the SiWIM 
prototype. In 2006, there were 60 SiWIM sites fully operational in Slovenia, Sweden, 
France, the Netherlands, Croatia, and India.  
 
The SiWIM operates as follows: as a vehicle passes over the bridge, a series of strain 
transducers, mounted below the bridge and invisible to the vehicle driver, measures the 
vehicle’s “weight” as a voltage output from the transducer. The signals from each sensor 
are amplified and converted from analog to digital. All are stored in a file and used to 
support system calculations of axle loads, axle spacing, gross vehicle weight, etc.  
 
Some new characteristics that the SiWIM has differentiated itself from other WIMs 
include:  
 

• The transducers are self-temperature compensating to enhance accuracy. The 
system also includes input for up to five thermocouples that measure the 
temperature of the structure and computer applicable correction factors.  

 

                                                 
5 FHWA, Commercial Motor Vehicle Size and Weight Enforcement in Europe, 2007.  
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• The system can be equipped with a camera to capture a video image of vehicles 
crossing the bridge, and the video image and weight data can be transmitted to 
enforcement officers in support of a downstream enforcement site. 

 
• The SiWIM data acquisition system is not PC based, which allows the data to be 

stored in a temporary queen, when a transducer meets trigger conditions, the 
system looks back in the queue to a sufficient period of time to find a pre-event 
voltage reading. That reading becomes the “zero” reading and is subtracted from 
subsequent readings for that event. A new “zero” voltage is established for each 
weighing event, essentially eliminating concerns about gauge drift. 

 
• The SiWIM system is a Nothing-on-the-Road (NOR)/Free-of-Axle Detector 

(FAD) system which provides several benefits including improved durability, 
easier installation, no traffic delays and invisibility to the motoring public.  
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5. Enforcement Procedures and Strategies 
 
This topic area examines research related to vehicle size and weight management 
procedures and practices. It has been found that some enforcement tools/processes could 
potentially provide future directions for the District’s policy/procedure changes. The best 
practices are described in detail below, including:  
 

• Mobile enforcement strategies in Europe;  
• Oversize/overweight permitting processes; and 
• Policy implementation recommendations for Wisconsin.  

 
Reference: FHWA, Commercial Motor Vehicle Size and Weight Enforcement in 
Europe, 2007  
This study was conducted by a scanning team with the cooperation of FHWA, AASHTO 
and NCHRP to evaluate the procedures and technologies for enforcing commercial 
vehicle size and weight laws in six European countries. This study found that the visited 
countries demonstrate an advantage in the enforcement strategies, with a great use of 
mobile enforcement facilities, which can provide more flexibility to respond to industry 
loading and routing patterns. Enforcement practices and procedures from three countries, 
including Slovenia, the Netherlands and Germany, are summarized.  
 
Slovenia uses roving enforcement vehicles, under the Uniformed Policy Directorate of 
the Ministry of the Interior, to provide commercial motor vehicle size and weight 
enforcement. These vehicles (Exhibit 12) have equipment to check emissions, perform a 
full safety check and communicate with the central office for credential checks. These 
vehicles are integrated with technologies, including SiWIM to support real-time pre-
selection for mobile enforcement and support scheduling time and location of mobile 
enforcement activities.  
 
The SiWIMs on these vehicles are used in conjunction with a video camera and a 
handheld or portable computer capable of receiving both the weight data and image 
information, which allow the enforcement officers to escort suspected noncompliant 
vehicles off the main roads to the mobile enforcement site. This pre-selection method has 
been high efficient, with more than 80 percent of vehicles preselected, later confirmed as 
overweight and ticketed. 
 
In the Netherlands, in order to ensure vehicle size and weight enforcement is a continued 
priority, the Ministry of Transport funds additional officers who focus about 40 percent 
of their time on weight enforcement and 60 percent on anti-congestion and incident-
management. These officers support the enforcement activities related to: (1) Real-time 
pre-selection for mobile enforcement; (2) Scheduling time and location of enforcement 
activities; and, (3) Directing carrier/company advisory notices of noncompliance and 
preventive visits.  
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Exhibit 12: Slovenia Mobile Enforcement Vehicle 

 
Source: FHWA, Commercial Motor Vehicle Size and Weight Enforcement in Europe, 2007 

 
The pre-selection process is conducted at the WIM and Video sites (WIM/VID), which 
are equipped with piezo quartz WIM sensors in the right two lanes, two cameras from 
each side of the road to capture the image, and cameras above each lane to capture the 
vehicle plates. Enforcement officers use their laptops to receive the vehicle information, 
and the overweight decisions can be made in 15 seconds (Exhibit 13). According to the 
study, the pre-selection process is proved to increase offices’ efficiency and the industries 
react to these pre-selection controls by using bypass routes or investing in new vehicle 
configuration to better self-monitoring loading behavior.  
 

Exhibit 13: Netherlands Mobile Enforcement 

 
Source: FHWA, Commercial Motor Vehicle Size and Weight Enforcement in Europe, 2007 

 
The enforcement team also uses historical WIM data to support the scheduling of time 
and location of enforcement activities. For example, it has been found that the morning at 
the rush hour (i.e., 5-7am) is commonly the worst period of time for overloading at one 
site. The Dutch also keep a database which records all the carriers’ contacts and monitors 
their loading behaviors, which is so called “directing preventive company contacts”. The 
system is able to monitor the transportation companies’ nationwide. Companies with the 
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highest offenses will receive violations notices and officers’ visits. In the worst cases, 
scales will be placed at the company’s entrances or exits to ensure no overload vehicles.  
 
In Germany, a feature of vehicle weight and size enforcement is that they use the toll 
system to collect data for the pre-selection procedure. There are 300 “toll checker” 
gantries located throughout the country and equipped with IR detection equipment and 
high-resolution cameras, which are able to profile trucks and record number plates. These 
gantries do not have any weight capture capability but are capable of prescreening for 
potentially oversized vehicles. Video and license plate information captured at the 
gantries can be sent to downstream mobile enforcement units.  
 
Reference: Wisconsin Truck Size and Weight Study, Wisconsin Department of 
Transportation, June 15, 2009  
 
This study was conducted for the Wisconsin Department of Transportation to assess the 
potential changes in Wisconsin’s Truck Size and Weight (TSW) laws.6   The purpose was 
to identify law or policy changes that would benefit the Wisconsin economy while 
protecting roadway and bridge infrastructure and maintaining safety.  The analysis 
included comparing current laws and practices with surrounding states, while considering 
specific industry challenges and impacts to infrastructure and the highway safety. The 
study provides policy changes and policy implementation strategies to address current 
challenges that WisDOT is facing. This literature review summarizes the information 
regarding the policy changes and policy implementation strategies, which basically cover 
the content of two sections of this study:  
 

• Section 9: Wisconsin Truck Size and Weight Policy Implementation Guidance; 
and 

• Section 10: Performance Measures and Devices for Keeping Rules Current  
 
The reviewed literature points out that in order to effectively protect Wisconsin’s 
infrastructure, the WisDOT has expressed interest in innovative approaches to 
oversize/overweight (OS/OW) permitting process. A best practice review of the OS/OW 
permitting process is introduced in the study, including regional permitting, corridor-
based permitting and performance-based permitting.  
 
Regional permitting has been adopted in some regions of he U.S. wherein state DOTs 
give neighboring jurisdictions permission to issue permits on their behalf. A truck 
meeting the requirements of several states can receive a single OS/OW permit that allows 
them to operate legally for the length of a predefined, multistate trip. Currently, the 
Western Association of State Highway and Transportation Officials (WASHTO) 
(Exhibit 14), the New England Transportation Consortium (NETC), and the Southeastern 
                                                 
6 The consultant team lead by Cambridge Systematics included National Center for Freight and 
Infrastructure Research and Education (CFIRE) at the University of Wisconsin-Madison, Harry Cohen, 
Woodroofe Dynamics, LLC, Earth Tech/AECOM, Prime Focus, LLC, TranSmart Technologies, Inc, 
Abrazo Multicultural Marketing & Communication, Wisconsin Traffic Operations and Safety Laboratory at 
the University of Wisconsin-Madison.  

 20  



District-wide Truck Safety Enforcement Plan  
Draft Task 2-Literature Review  
 
Association of State Highway and Transportation Officials (SASHTO) operate the 
regional permitting process.  
 

Exhibit 14: Western Permit Program States 

 
Note: WASHTO includes the States of Arizona, Idaho, Montana, Oregon, Utah, Washington, Texas, New 

Mexico, Colorado, Oklahoma, Louisiana and Nevada.   
Source: Wisconsin Truck Size and Weight Study, 2009 

 
Corridor-based permits are based on the concept of developing envelopes for vehicle size 
and weight and applying them to specific route networks. State DOTs would be able to 
issue intrastate permits with minimal review resources. Tennessee DOT is one of the 
early adopters of the corridor-based permitting approach. TNDOT’s corridor based 
permitting program began in 1998, and since then the permitting processing time has 
been reduced from an average of 30 minutes to 3 minutes in 2009. Advantages of the 
corridor based permitting include:  
 

• Incremental implementation; 
• Suitability for interstate traffic; 
• Suitability for regional permit agreements; 
• OS/OW permit customers know their routes; 
• Envelope routes provide a market force to move traffic onto the routes the agency 

prefers; 
• Integration with external legacy system; and  
• Lower implementation cost.  

 
The Wisconsin Truck Study suggests that Wisconsin can start pursuing the regional 
permitting by coordinating with Minnesota DOT (Mn/DOT) as part of a broader bi-state 
cooperation agreement. Then the permitting region could be extended to include 
additional states in the Upper Midwest including North Dakota, South Dakota, Iowa, 
Illinois, Indiana and Michigan, as well as Manitoba and Saskatchewan, Canada.  
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In terms of the implementation guidance, the study points out that as WisDOT increases 
its efforts to foster the multistate regional permitting, improvements should be focused on 
four areas; 1) staff leverage, 2) seamless compliance, 3) customer partnerships; and, 4) 
managing appropriate responsiveness.  
 
In order to keep the truck size and weight regulations current in Wisconsin, this study 
also discusses methods for listening to the industry, potential agency and organization 
changes, and the adoption of performance-based standards.   The study goes on to point 
out that performance-based truck size and weight (TSW) standards are currently 
employed in countries such as Canada and Australia. Vehicles are regulated based on 
their ability to meet certain performance standards, such as an ability to make operational 
moves safely and consistently. Canada offers special permits to operators that meet a high 
level of performance standards, such as safety and compliance history, vehicle equipment 
requirements and vehicle configuration.  
 
Finally, the study recommends policy implementation strategies focusing on the 
following four areas:   
 

• The WisDOT should initiate a process with stakeholders in local government 
industry to keep measures that reflect the significant aspects of freight 
transportation, such as safety and efficiency. These measures should form a basis 
for ongoing discussions on the health of the state transportation system.  

 
• The WisDOT is suggested to expand its effort to listen to the shipping and carrier 

industries since the appropriateness of commercial vehicle size and weight laws is 
determined by how they are perceived by constituent groups and the freight 
shipping and carrier community is one such group. By reviewing experiences of 
Minnesota, Oregon and Indiana, it has been found that a freight advisory 
committee is a good tool for the communication with outside groups. Therefore, a 
starting point of this process for WisDOT is to establish a freight advisory 
committee.  

 
• WisDOT’s current organization is found to not be providing the required focus on 

or coordinating of issues related to freight. It is suggested that WisDOT establish 
an internal coordinating committee, identify a list of actions, such as policies and 
procedure reviewed partnerships undertaken, and some staff should be assigned to 
this internal coordinating committee.  

 
• It is also suggested that WisDOT monitor other nations’ experience in the 

performance-based standards for the truck size and weight, such as Canada. This 
standard provides incentives for industry innovation and productivity. As a 
starting point, the WisDOT should consider developing an administrative 
procedure to evaluate reasonable requests for exceptions to truck weight rules.   
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6. Appendix A – Complete Bibliography 
 
A complete bibliography of the papers collected for this literature review is presented 
below:  
 

1. Subject Area7: Truck Size and Weight 
Title: TRB Special Report 225 - Truck Weight Limits: Issues and Options (1990) 
Author: Transportation Research Board  
Link: 
http://www.trb.org/Publications/Blurbs/Truck_Weight_Limits_Issues_and_Options_1522
59.aspx
 

2. Subject Area:  Truck Size and Weight 
Title: Impacts of Permitted Trucking on Ohio’s Transportation System and Economy 
(2009) 
Author: Ohio Department of Transportation 
Link: http://www.dot.state.oh.us/Divisions/Legislative/Pages/StudyingtheImpactsofOver-
dimensionalhaulingonOhio%E2%80%99sRoadways.aspx
 

3. Subject Area:  Truck Size and Weight 
Title: Effect of Environmental Conditions and Structural Design on Linear Cracking in 
Virginia Bridge Decks (2004) 
Author: Keller, W. J., Report No. etd-04262004-122249, Department of Civil & 
Environmental Engineering, Virginia Polytechnic University and State University, 2004. 
Link:  http://scholar.lib.vt.edu/theses/available/etd-04262004-122249/
 

4. Subject Area: Truck Safety Performance Measure, Enforcement Procedures  
Title: State of Nevada, Commercial Vehicle Safety Plan, 2009 
Author: Nevada Department of Public Safety Highway Patrol Division 
Link:  http://nhp.nv.gov/forms/CVSP2010.pdf  
 

5. Subject Area: Truck Safety Performance Measure  
Title: New York State Strategic Highway Safety Plan (2010) 
Author: New York State Department of Transportation 
Link: https://www.nysdot.gov/divisions/operating/osss/highway-
repository/SHSP2010Draft110509REVIEW.pdf 
 

6. Subject Area: Truck Safety Performance Measure, Inspection Performance Measure  
Title: Summary of Oregon Truck Safety and Guide to the 2010 Commercial Vehicle 
Safety Plan 
Author: Oregon Department of Transportation 
Link:  http://www.oregon.gov/ODOT/MCT/docs/2010CVSPlan.pdf  
 

                                                 
7 Note: Subject areas for this literature review only include the five categories as mentioned in “Summary”. 
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7. Subject Area: Regulation, Impacts of Oversize/Overweight, Truck Safety Performance 
Measures, Enforcement Procedures  
Title: Wisconsin Truck Size and Weight Study, 2009 
Author: Cambridge Systematics, Inc.  
Link: 
http://www.topslab.wisc.edu/workgroups/tsws/deliverables/FR1_WisDOT_TSWStudy_R
1.pdf  
 

8. Subject Area: Truck Safety Performance Measure  
Title: Commercial Vehicle Safety in North Carolina, 2000 
Author: Ronald G. Hughes, PhD. and Eric Rodgman, MPH 
Link:  http://ntl.bts.gov/lib/9000/9100/9187/index.htm  
 

9. Subject Area: Truck Safety Performance Measure  
Title: Massachusetts Strategic Highway Safety Plan, 2006 
Author: Cambridge Systematics, Inc.  
Link: 
http://www.mhd.state.ma.us/downloads/MA%20Strategic%20Highway%20Safety%20Pl
an_Complete.pdf  
 

10. Subject Area: Truck Safety Performance Measure  
Title: The Maryland Strategic Highway Safety Plan 2006-2010 
Author: Maryland Department of Transportation 
Link:  http://www.marylandroads.com/oots/SHSP.pdf  
 

11. Subject Area: Truck Safety Performance Measure  
Title: Vermont Highway Strategic Highway Safety Plan, 2006 
Author: Vermont Department of Transportation 
Link:  http://highwaysafety.vermont.gov/SHSPplanLayout.htm
 

12. Subject Area: Truck Safety Performance Measure  
Title: Strategic Highway Safety Plan, 2006 
Author: the State of Connecticut in corporation with the U.S. Department of 
Transportation, Federal Highway Administration and NHTSA  
Link:  http://www.ct.gov/dot/lib/dot/documents/dsafety/shsp.pdf  
 

13. Subject Area: Truck Safety Performance Measure 
Title: Georgia Commercial Vehicle Safety Plan, FY2010  
Author: Georgia State Department of Public Safety  
Link:  http://www.gahighwaysafety.org/shsp/2010cvsp.doc
 

14. Subject Area: Technology, Enforcement Procedures  
Title: Commercial Motor Vehicle Size and Weight Enforcement in Europe  
Author: U.S. Department of Transportation 
Link:  http://freight.transportation.org/doc/hwy/europe_scan_report.pdf  
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15. Subject Area: Technology, Enforcement Procedures  
Title: Commercial Vehicle Safety Technology and Practice in Europe, 2000 
Author: U.S. Department of Transportation  
Link:  http://international.fhwa.dot.gov/Pdfs/cvs.pdf  
 

16. Subject Area: Technology  
Title: Trusted Truck  
Author: National Transportation Research Center, in corporation with University 
Transportation Center, 2009 
Link: http://www.ntrci.org/library/U17-_Trusted_Truckr_II_Phase_C_2_1251375920.pdf. 
 

17. Subject Area: Technology  
Title: Kentucky Commercial Vehicle Safety Application Evaluation, 2008  
Author: V.J. Brown, M.S. Anderson, R.N. Sell, J.A. Zewatsky, J.E. Orban 
Link:  http://ntl.bts.gov/lib/jpodocs/repts_te/14400_files/14400.pdf  
 

18. Subject Area: Technology 
Title: Evaluation of the I-95 Commercial Vehicle Operations Roadside Safety and 
SAFER Data Mailbox Field Operational Tests, 2002 
Author: Battelle  
Link:  http://ntl.bts.gov/lib/jpodocs/repts_te/13787_files/13787.pdf  
 

19. Subject Area: Technology  
Title: Over-Height Vehicle Detection System for the I-95/US 17 Interchange, 2008 
Author: Virginia Department of Transportation – Northern Regional Operations  
Link: http://www.virginiadot.org/business/resources/const/OverHghtVehiDetecSys.pdf  
 

20. Subject Area: Technology  
Title: Wireless Roadside Inspection Proof-of-Concept Test, 2009 
Author: U.S. Department of Transportation  
Link: 
http://www.fmcsa.dot.gov/facts-research/research-technology/report/FMCSA-RRA-09-
007_WRI-POC.pdf 
 

21. Subject Area: Technology  
Title: Development and Evaluation of Alternative Concepts for Wireless Roadside Truck 
and Bus Safety Inspections, 2007 
Author: U.S. Department of Transportation 
Link: 
http://www.fmcsa.dot.gov/facts-research/research-technology/report/wireless-inspection-
report.pdf 
 

22. Subject Area: Technology  
Title: State of the Practice: Truck Size and Weight Enforcement Technologies, 2009 
Author: Cambridge Systematics, Inc. 
Link: http://ops.fhwa.dot.gov/publications/fhwahop09050/roadside_tech.pdf
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23. Subject Area: Technology  
Title: Development and Evaluation of Alternative Concepts for Wireless Roadside Truck 
and Bus Safety Inspections, 2007 
Author: U.S. Department of Transportation 
Link: 
http://www.fmcsa.dot.gov/facts-research/research-technology/report/wireless-inspection-
report.pdf 
 

24. Subject Area: Technology  
Title: Swiss Heavy Goods Vehicle Control Sites Peer Exchange Meeting, 2008 
Author: U.S. Department of Transportation 
Link: http://ops.fhwa.dot.gov/freight/sw/doc/swisspeerexchgmtg/swisspeerexchgmtg.pdf  
 

25. Subject Area: Enforcement Procedures, Regulation  
Title: Minnesota Statewide Commercial Vehicle Weight Compliance Strategic Plan, 2005 
Author: URS 
Link: http://www.dot.state.mn.us/ofrw/PDF/cvePlan051004_1.pdf  
 

26. Subject Area: Enforcement Procedures  
Title: Evaluation of the I-95 Commercial Vehicle Operations Roadside Safety and 
SAFER Data Mailbox Field Operation Tests, 2002 
Author: Battelle  
Link: http://ntl.bts.gov/lib/jpodocs/repts_te/13787_files/13787.pdf  
 

27. Subject Area: Enforcement Procedures  
Title: Alternative Truck and Bus Inspection Strategies, 2006  
Author: Cambridge Systematics, Inc. with Maineway Services   
Link: http://onlinepubs.trb.org/onlinepubs/ctbssp/ctbssp_syn_10.pdf  
 

28. Subject Area: Enforcement Procedures  
Title: Bus Urban Freight Solutions, 2004  
Author: Heiko Abel, Raphael Karrer, Rapp Trans AG 
Link: http://www.bestufs.net/download/BESTUFS_II/key_issuesII/BESTUFS_BPH2.pdf  
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Executive Summary  

In a consumer-driven society the demand for goods and services often results in using 
large commercial vehicles to move goods, even in congested urban areas. Further, the 
drive to increase the efficiency of goods movement sometimes results in trucks loading 
beyond legal limits. Traffic congestion from passenger vehicles and commercial trucks 
makes it challenging for the District of Columbia to effectively monitor overweight 
trucks. Truck size and weight is a key factor in managing infrastructure preservation and 
truck safety. Trucks, especially overweight trucks consume or wear-out pavements and 
bridges at a much higher rate than passenger vehicles. All these issues lead to a need to 
assess the technical, organizational, and policy approaches that could potentially improve 
the effectiveness and efficiency of managing truck size and weight in the District.  
 
The analysis of pavement and bridge impacts upon the District of Columbia’s 
infrastructure relies heavily on a “Permit Pavement Cost Spreadsheet Model” (PPCSM) 
developed by Roger Mingo Associates for the Federal Highway Administration. For the 
pavement analysis actual outputs from the model are used in deriving cost estimates. For 
the bridge analysis, the weigh-in-motion data available within the spreadsheet tool are 
used to develop estimates of axle loadings. 

Pavement Impacts 
Exhibit ES-1 illustrates the pavement damage attributable to legal and overweight 
vehicles in the District using the preloaded WIM data in the PPCS application. Even 
though overweight vehicles only make up six percent of the total vehicles in the District, 
they account for more than 40 percent of the pavement damage on District roads.   
 

Exhibit ES-1: Legal vs. Overweight Pavement Impacts 

Pavement Damage: Legal vs. Overweight Axles 
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Note:  SU = Single Unit Truck; CS = Combination Tractor/Semitrailer; DS = Double Semitrailer/Trailer 
Based on the distribution of pavement types in the District, the pavement model 
computed an aggregate per-mile cost of truck impacts for District highways of $0.68 per 
mile on Interstates, $0.60 per mile on other arterials, and $1.16 for collector/local routes.  
Using this information and the VMT totals by vehicle class, total costs by commercial 
vehicle type, distributed across legal and overweight operations were estimated and 
shown in Exhibit ES-2. 
 

Exhibit ES-2:  Pavement Costs by Vehicle Class Legal vs. Overweight 

 
 
The pavement analysis identifies two-axle single-unit trucks (Class SU2) as the greatest 
contributor to overweight truck damage in the D.C. Area. Axle counts suggest that SU-2 
is also the most common trucks traveling on District highways, making this finding less 
surprising than it might otherwise be. However, it is interesting to note that damage from 
legal trucks accounts for twice that of overweight trucks. Additionally, the axle count 
totals suggest that over two-thirds of axles for the SU2 class were legally loaded (the 
highest level of compliance of any class). This suggests that increased enforcement 
efforts should be designed to identify non-compliant two-axle vehicles in order to achieve 
the greatest savings in pavement maintenance costs. Excluding buses, overweight 
commercial vehicles traveling in the District of Columbia are estimated to contribute 
approximately $10 million to pavement wear on the proposed truck route network.   

Bridge Impacts 
The bridge impacts analysis assessed the cost effects of overweight trucks on an 
annualized basis on the bridges on the proposed truck routes within the District. The data 
research indicated 249 bridges of record within the District.  Of the 249 bridges of record, 
136 carry traffic on the roadways comprising a proposed truck route system in the 
District.  It was these 136 bridges that were analyzed for cost impacts resulting from 
commercial vehicle traffic. 
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The bridge analysis found that most of the damage due to overweight trucks is a result of 
four classes of trucks: Bus, single unit-3 axle (SU3), SU4+ and combination tractor 
/semitrailer, 5-axle (CS-5) (Exhibit ES-3). Based on the sample data, the overweight 
trucks in these four classes of trucks account for 39.56 percent of all truck related bridge 
damage. This, in turn, represents about 16.22 percent of the total of all bridge costs, 
inclusive of those costs attributable to all vehicle classes including passenger vehicles. 
This type of information may allow the District to focus future enforcement and 
permitting efforts where they would be most effective. 
 

Exhibit ES-3:  Distribution of Bridge Costs by Commercial Vehicle Class 

 
 
 
Exhibit ES-4 shows the summary results for the pavement and bridge impacts analysis 
resulting from overweight commercial vehicles on the proposed truck route network in 
the District of Columbia. Excluding bridge and pavement costs associated with buses, 
overweight commercial vehicles are estimated to cost the district more than $17 million 
per year in premature infrastructure damage. 
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Exhibit ES-4: Total Infrastructure Costs from Overweight Commercial Vehicles 

Vehicle Class 
Overweight 

Pavement Costs 
Overweight Bridge 

Costs 
Total Overweight 

Infrastructure Costs 

Busses $  1,559,152 $1,802,351  $3,361,503  

SU2 6,112,682 $362,097  $6,474,779  

SU3 1,964,200 $2,862,198  $4,826,398  

SU4+ 4,558 $1,340,575  $1,345,133  

CS3/4 270,741 $124,090  $364,831  

CS5 1,626,812 $2,042,393  $3,669,205  

CS6+ 4,785 $238,007  $242,792  

DS5 17,656 $14,240  $31,896  

DS6 8,165 $10,172  $18,337  

DS7+ 345 $22,377  $22,722  

Total = $ 11,569,097 $8,818,500  $20,387,597  

Total W/O 
Buses $10,009,945 $7,016,149 $17,026,094 

 

Conclusions 
The results indicate that increased enforcement to reduce overweight truck violations 
may yield significant savings. A technical report prepared by the ESRA Consulting Corp. 
for the Arizona DOT in cooperation with the FHWA concluded that “for every dollar 
invested in motor carrier enforcement efforts, there would be (about) $4.50 in pavement 
damage avoided.” We assume that this type of enforcement to infrastructure savings ratio 
would, by extension, apply to pavement and bridge savings in the District as well.  
In recent years the District has issued approximately 250 citations for overweight vehicle 
violations per year. That number increased dramatically in 2010, and is expected to 
continue to increase. Each citation issued should effectively address multiple repeat 
violations by that particular offender. Based on the rationale described above, the District 
could potentially realize reduce pavement and bridge damage by $3.5 million of the 
referenced $17 million in annual overweight truck related bridge damage by investing an 
additional $1 million in enforcement measures. 
 
In conducting this study, sufficient data was available to reach a reasonable set of 
conclusions, but the analysis was confronted by several gaps in data. Much of the data 
had to be derived and processed from sources outside of the District. This presents a 
challenge of verifying not only the suitability of the data but also how it compares to the 
actual scenario. In some cases, we were able to find data from various sources that have 
applicability. In some cases, the data sought was found but would have been 
advantageous to have in order to confirm the veracity of certain assumptions. 



District-wide Truck Safety Enforcement Plan – Infrastructure Impacts  
 

1 
 

1. Pavement Analysis  

State highway agencies design highway 
infrastructure based on predicted truck traffic 
volumes and axle weights. The majority of 
pavement wear (also referred to as pavement 
consumption) is attributed to heavy truck traffic. 
Currently the District of Columbia spends 
roughly $20 million each year on pavement 
rehabilitation and preservation.  Estimates for 
DDOT staff suggest that it would require an 
investment of $300 million to bring the federal 
highway system in the District to a condition of 
“Good” or better. From an operations and 
maintenance standpoint, vehicle axle loads and 
environment are the primary determinants of 
pavement wear. Other factors affecting the wear-
ability of pavements fall primarily to 
construction standards such as the type of sub-
base, paving material and pavement thickness. 
Overweight commercial vehicles can 
substantially impact the costs for pavement 
maintenance and rehabilitation. The objective of 
the pavement analysis conducted for this study is 
to relate the impact from commercial vehicle axle loadings to pavement damage in terms 
of District expenditures.   
 
The analysis of pavement and bridge impacts upon the District of Columbia’s 
infrastructure relies heavily on a “Permit Pavement Cost Spreadsheet Model” (PPCSM) 
developed by Roger Mingo Associates for the Federal Highway Administration. For the 
pavement analysis actual outputs from the model are used in deriving cost estimates. For 
the bridge analysis, the weigh-in-motion data available within the spreadsheet tool are 
used to develop estimates of axle loadings. 
 
The PPCSM allows the user to develop pavement impacts using two different pavement 
design methods. For the initial pavement impacts for the District of Columbia the model 
was run to derive pavement consumption factors referred to as Equivalent Single Axle 
Loads (ESAL) to estimate changes in pavement wear.  
   
1.1 Overview of Pavement Damage and Pavement Design Methodologies 
The life of highway pavement is dependent on many factors such as the pavement 
material used, the thickness of the pavement, quality of the underlying roadbed, periodic 
maintenance, environmental conditions, and axle loads. Proper pavement design is a 
significant factor in pavement life, and varies by highway system and the number of 

Pavement Fatigue 
 
“The break-up of pavements is usually 
caused by fatigue. Fatigue or fatigue 
cracking is caused by many repeated 
loadings and the heavier the loads the 
fewer the number of repetitions 
required to reach the same condition of 
cracking. It is possible, especially for a 
thin pavement, for one very heavy 
load to break up the pavement in the 
two wheel paths. To account for the 
effect of different axle weights, the 
relative amount of fatigue for an axle 
at a given weight is compared to that 
of a standard weight axle. Historically 
this standard axle has been a single-
axle with dual tires and an 18,000-
pound load.” 
 
- Comprehensive Truck Size and Weight 
Study (USDOT, Dec. 2000) 
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trucks in the overall traffic stream. State highway agencies design highway infrastructure 
primarily based on predicted truck traffic volumes and individual axle weights.   
 
Generally, highway pavements are impacted by axle and axle group loads directly in 
contact with the pavement, i.e. the load footprint as opposed to the overall gross vehicle 
weight.  Over time, the accumulated strains (the pavement deformation from all the axle 
loads) deteriorate pavement condition; eventually resulting in cracking of both rigid and 
flexible pavements and permanent deformation or rutting in flexible pavements. If the 
pavement is not routinely maintained, the axle loads, in combination with environmental 
effects, will accelerate the cracking and deformation of the pavement.  
 

             Exhibit 1: Tire-Axle Combinations 
Axle groups, such as tandems (see Exhibit 
1), distribute the load along the pavement 
surface, allowing greater weights to be 
carried. The spread between two 
consecutive axles also affects pavement 
damage. For example, a spread of 9 to 10 
feet results in no apparent interaction of one 
axle with another and each axle is 
considered a separate loading for pavement 
impact analysis or design purposes. 1 
Conversely, the closer the axles in a group 
are, the greater the weight they may carry 
without increasing pavement deterioration, 
dependent on the number of axles in the 
group. This benefit to pavements of adding 
axles to a group decreases rapidly beyond 
four axles. Exhibits 2 and 3 illustrate the single and tandem axle weight limits for 
commercial motor vehicles operating in and around the District. For Interstate routes, the 
District allows a higher tandem axle weight than other states in the region. The District’s 
single axle weight restrictions are the same as many of its surrounding jurisdictions, with 
the exception of New Jersey.  
 
 
 
 
 
 
 
 
 
 
 
                                                
1 USDOT. Comprehensive Truck Size and Weight Study: Volume 2, Chapter 6 – Highway Infrastructure. 
Dec. 2000. 
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Exhibit 2: Interstate Axle Weight Limits (pounds) 

 
 

Exhibit 3: State Route Axle Weight Limits (pounds) 

 
 
Pavement durability is also affected by the tire characteristics of heavy vehicles. Several 
studies have raised concern over the possibility of accelerated pavement deterioration, 
particularly rutting, caused by increasing tire pressures of commercial motor vehicles.  In 
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general, the studies found that single tires had more adverse affects on pavements than 
dual tires.2 
 
Historically, many states have specified some form of tire load regulation for safety. In 
recent years, additional states have adopted tire load regulations to control the damage 
effect of wide-base tires. They restrict the weight that can be carried on a tire based on its 
width. The limits range from 550 pounds per inch (in Alaska, Mississippi, and North 
Dakota) to 800 pounds per inch (in Indiana, Massachusetts, New Jersey, New York, and 
Pennsylvania).  

1.1.1 Empirical Pavement Design Methods 
For the past 50 years the most widely used method for examining the relationship 
between heavy axles and pavement wear has been the equivalent standard axle load 
(ESAL) method. The ESAL method is based on performance testing and statistical 
analyses originally performed in the 1950’s by the American Association of State 
Highway Officials (AASHO - now the American Association of State Highway and 
Transportation Officials or AASHTO). An ESAL refers to the pavement consumption 
resulting from a single truck axle. When referring to the pavement consumed by a vehicle 
with two or more axles, the term load equivalency factor (LEF) is used.  
 
The road tests performed by AASHO allowed engineers to calibrate ESALs based on real 
pavement performance data (i.e., stress, strain and deflection measurements) recorded 
under moving wheel loads compared to those caused by a standard load. The responses 
were measured at field instrumented pavement test sites and the comparisons of 
responses were conducted using similar vehicle velocities and pavement temperatures. 
ESAL values are calculated to standardize measurement of the wearing effect that a wide 
variety of trucks, carrying a wide range of loads, have on a specific pavement section.  
Because the factors that are applied to the design of pavements using the ESAL approach 
are based on these road tests it is referred to as an “empirical” design method: empirical 
is defined as a method based on observation and experiment. 
 
One ESAL can be thought of as the passage of one four-tired axle bearing an 18,000 lb. 
load along a pavement section. The factors can be pavement performance-based 
(pavement life) or pavement response-based (pavement strain). ESAL factors provide a 
means of readily assessing the relative damage resulting from loaded commercial 
vehicles on pavements. ESAL values are calculated to standardize the measurement 
pavement wear from a wide variety of trucks, carrying a wide range of loads.   
 
Using an ESAL approach the damage or “consumption” of pavement from different 
vehicle loads are normalized by relating the damage to a standard reference axle weight 
(18,000 lb. single axle load). Road tests have established that the relationship between 
axle weight and pavement damage is a logarithmic function - commonly termed the ‘4th 
power rule.’ It holds that the damage caused by the passing of a particular axle loading is 
                                                
2 Bartholomew (1989) summarized surveys of tire pressure conducted in seven States between 1984 and 
1986 and found that 70 to 80 percent of the truck tires used were radials, and that average tire pressures 
were about 100 pounds per square inch.  
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proportional to the increase in the axle weight to the 4th power. For instance, the damage 
caused by an axle load 1.4 times as heavy as the 18,000 lb. ESAL would be expected to 
result in 3.84 times more damage as shown in Exhibit 4: 
 

Exhibit 4: Application of the Equivalent Standard Axle Load (ESAL) 
Axle ESAL Overweight Axle = 1.4 X 

ESAL 
Axle Load 18,000 lb 25,200 lb. 

Relative Damage 
Caused 

1.0 (1.4)4 =  3.8416 

 
Based on an application of the ‘4th power rule’ and the count of vehicles with axle loads 
in terms of ESALs attributable to each truck classification, the relative proportion of all 
damage attributable to a given class of trucks can be determined. Converting axle loads to 
ESALs prior to analysis allows the analysis of a straightforward, linear relationship 
wherein two ESALs consume twice the pavement as a single ESAL, and three ESALs 
consume three times as much, and so on.   
 
When referring to the pavement consumed by a vehicle with two or more axles, the term 
load equivalency factor (LEF) is used. The two standard U.S. ESAL equations (one each 
for flexible and rigid pavements) derived from the AASHO Road Test results to estimate 
the LEFs or ESAL factors involve the same basic format; however the exponents are 
slightly different. These factors relate various axle load combinations to the standard 80 
kN (18,000 lbs) single axle load.  Exhibit 5 shows some typical LEFs for various axle-
load combinations. 
 
It must be noted that ESAL equations differ based on the pavement type (flexible or rigid) 
and the pavement structure (structural number for flexible and slab depth for rigid).  As a 
rule-of-thumb, AASHTO recommends the use of a multiplier of 1.5 to convert flexible 
ESALs to rigid ESALs (or a multiplier of 0.67 to convert rigid ESALs to flexible 
ESALs).3  Using load spectra eliminates the need for flexible-rigid ESAL conversions.4   

                                                
3 1993 AASHTO Design Guide, Part III, Chapter 5. 
4 2002 Guide for the Design of New and Rehabilitated Pavement Structures 
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Exhibit 5: Some Typical Local Equivalent factors 

Axle Type 
(lbs) 

Axle Load Load Equivalency Factor 
(LEF) 

(kN) (lbs) Flexible Rigid 

Single axle 

8.9 2,000 0.0003 0.0002 
44.5 10,000 0.118 0.082 
62.3 14,000 0.399 0.341 
80 18,000 1.000 1.000 
89 20,000 1.4 1.57 
133.4 30,000 7.9 8.28 

Tandem axle 

8.9 2,000 0.0001 0.0001 
44.5 10,000 0.011 0.013 
62.3 14,000 0.042 0.048 
80 18,000 0.109 0.133 
89 20,000 0.162 0.206 
133.4 30,000 0.703 1.14 
151.2 34,000 1.11 1.92 
177.9 40,000 2.06 3.74 
222.4 50,000 5.03 9.07 

Assumptions: (1) Terminal Present Serviceability Index (PSI) = 2.5; (2) Pavement Structural Number (SN) 
= 3.0 for flexible pavements; and (3) Slab depth (D) = 9.0 inches for rigid pavements. 
Source: Load Equivalent Factors (LEFs) from AASHTO Guide for Design of Pavement Structures 
(AASHTO, 1993)  
 

1.1.2 Mechanistic-Empirical Pavement Design 
Continued research on pavement durability has also brought about new approaches to 
predicting pavement life and design. There has been a recent revolution in pavement 
design methods. ESALs continue to provide relevance for understanding the pavement 
damage caused by individual vehicle loads; however, using the ESAL approach based on 
predictions traffic volumes and mix over twenty years or more has proven unreliable in 
many instances. To address these concerns, the National Cooperative Highway Research 
Program (NCHRP) funded a project aimed at developing a guide for employing the 
mechanistic design methods. Mechanistic approaches add data about the actual traffic 
volume and traffic mix that a facility is experiencing to actual observations of pavement 
deterioration. The mechanistic-empirical pavement design (MEPD) approach has been 
under development now for approximately the past twenty years. While MEPD is gaining 
acceptance among pavement engineers the large amounts of data required to employ 
MEPD has limited its use. 
 
Recently the National Cooperative Research Program funded a project to develop a 
mechanistic-empirical pavement design guide (MEPDG).5 The MEPDG is available in 

                                                
5 NCHRP. “Mechanistic-Empirical Design of New and Rehabilitated Pavement Structures.” 2006. 
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the form of a computer program at TRB's website.6  Exhibit 6 illustrates the software's 
general framework, which includes input, analysis, and output blocks. 
 

Exhibit 6: Mechanistic-Empirical Design Guide Framework 

 

The greatest advantage of the mechanistic design approach is that it allows for a rapid 
analysis of the influence of changes in pavement materials and traffic. For designing 
concrete pavements, the MEPDG will offer pavement design engineers greater flexibility 
over the current 1993 AASHTO pavement design guide in terms of evaluating the effects 
of various pavement materials, traffic loading conditions, design features, and 
construction practices. 

 
Required inputs for MEPDG include traffic volume and load data, pavement structural 
and material properties, and environmental conditions.7 Instead of ESALs, real axle loads 
(referred to as axle load spectra) are used to more closely reflect actual load 
characteristics. From these inputs, the program applies a mechanistic analysis to predict 
pavement responses to the joint effects of the environment and traffic. These features of 
the MEPDG allow for the examination of pavement damage by different vehicle classes.  
 
The MEPDG has limitations when it comes to concrete pavements. It is not applicable to 
concrete overlays where spacing is limited to a minimum of ten feet, or to jointed 
reinforced concrete pavements. The mechanistic approach addresses recent design issues 
and provides a good design basis for most pavement types. However, many state agencies 
have been cautious in adopting MEPDG because of the complexity of its use and the lack 
of local empirical data to incorporate into the model. However, because most mechanistic 
models are still undergoing calibration, the more traditional ESAL approach was used for 
this analysis. 
                                                
6 www.trb.org/mepdg/ 
7 Feng Hong, Jorge A Prozzi, and Jolanda Prozzi. “A New Approach for Allocating Highway Costs.” 
Journal of the TRF, Volume 46, Number 2. 2007. 

http://www.trb.org/mepdg/
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The PPCSM used by the study team allows pavement impacts to be estimated using 
either the ESAL approach or the MEPD approach. The analysis presented in this paper 
uses the ESAL approach.  
 
1.2 Developing Cost Estimates Associated with Pavement Damage due 
to Trucks 
A benefit of the PPCSM tool employed for this analysis is that it came pre-loaded with 
WIM station data reported by all states to FHWA for 2005.  The WIM data in the model 
analysis is presented for 13 vehicle classes, according to the categories outlined in the 
Traffic Monitoring Guide.8 Among them, trucks (including buses) constitute Class 4 to 
Class 13 (Exhibit 7).  
 

Exhibit 7: FHWA Commercial Vehicle Classes 
Vehicle Class 
Reference Vehicle Description 
Bus 
SU2 
SU3 
SU4+ 
CS3/4 
CS5 
CS6+ 
DS5 
DS6 
DS7+ 

Bus 
Single Unit – 2 axles 
Single Unit – 3 axles 
Single Unit – 4 or more axles 
Combination – tractor-semitrailer 3 or 4 axles 
Combination – tractor-semitrailer 5 axles 
Combination – tractor-semitrailer 6 or more axles 
Double Combination – tractor-semitrailer-trailer 5 axles 
Double Combination – tractor-semitrailer-trailer 6 axles 
Double Combination – tractor-semitrailer-trailer 7 or more axles 

 
The analysis unit used for the pavement impacts is broken into three types of axle 
configurations: single, tandem, and tridem axles. The axles in the different truck classes 
may be loaded with different weights. However, each passing axle load can automatically 
be collected by weigh-in-motion (WIM) equipment to obtain a sample of axle loads for 
each axle type for the individual truck class. From the axle load distributions (also 
referred to as axle load spectra) it has been observed that the individual vehicle classes 
feature one mode or several modes. 
 
The focus of this DDOT study is on the impacts associated with overweight trucks. The 
most applicable dataset for distinguishing the effects of overweight trucks was 
represented by the raw “Weigh in Motion” (WIM)  dataset compiled for FHWA by Roger 
Mingo and made available as a reference file for his ‘Permit Pavement Cost Spreadsheet’ 
(PPCS) application.  
 
For the District, the raw data consisted of 2005 WIM counts of axles of varying weight 
ranges for single, tandem and tridem axle configurations. While the WIM data is 
somewhat dated, at the time of this study, it was the only available data source that 

                                                
8 FHWA. Can be accessed online at: http://www.fhwa.dot.gov/ohim/tmguide/ 

http://www.fhwa.dot.gov/ohim/tmguide/
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counted the number of axles within specific weight ranges and the data remains an 
acceptable source for assessing the relative damage associated with the various axle 
loadings and vehicle classes on a proportional basis. The subject data was compiled at 
WIM stations on roadways representing Urban Interstate, Urban Other Freeway or 
Expressway, and Urban Other Principal Arterial roadways in the District.  
 
It is important to point out that axle load data collected by WIM equipment can be subject 
to two types of measurement errors: random error, which is due to the equipment's 
intrinsic properties, and systematic error, which is due to external factors such as 
roadway and environmental conditions. However, it has been found that given well-
calibrated conditions the effect of measurement error, mainly from random error, does 
not have a significant impact on load-pavement impact estimation.9   
 
1.3 Overview of Methodology and Approach  
As previously discussed the evaluation of pavement impacts due to overweight trucks in 
the district employs an ESAL approach. The pavement impacts associated with axle 
loadings are assumed to increase exponentially – by a factor of 2.9.  The 2.9 damage 
exponent is based on the most recent Federal Highway Administration’s Highway Cost 
Allocation Study.  
 
The PPCS application calculates load equivalency factors (LEFs) based on axle counts 
and axle weight from weigh-in-motion (WIM) data to aggregate impacts of different 
truck configurations on District pavements.  To calculate LEFs, axle weights from the 
WIM data were used to relate observed axle loads to ESALs of 18,000 pounds.  Exhibit 
8 provides an illustrative example of how LEFs were calculated. Observed axle weights 
were first divided by 18,000 lbs. The result was then raised to the power of 2.9 to 
calculate the ESAL.  ESALs are then multiplied by the number of axles. 
   

Exhibit 8:  ESAL and LEF Computation Example 

Weight  
(pounds) 

18,000 lb.  
equivalent 

ESAL  
(raised to 2.9 

power) 

Axle counts 
(Single Unit 

Trucks) LEF 
18,000 1.00 1.000 9,202 9,202. 
19,000 1.06 1.170 9,352 10,940 
20,000 1.11 1.357 7,791 10,575 
21,000 1.17 1.563 5,488 8,581 
22,000 1.22 1.790 5,475 9,797 
23,000 1.28 2.036 3,508 7,141 
24,000 1.33 2.303 3,828 8,816 

 
Over 9,000 axles were counted with weights of 18,000 pounds. At the other end of the 
example, less than 4,000 axles were counted with weights of 24,000 pounds. Although 

                                                
9 Feng Hong, Jorge A Prozzi, and Jolanda Prozzi. “A New Approach for Allocating Highway Costs.” 
Journal of the TRF, Volume 46, Number 2. 2007. 
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the heavier trucks were only 33 percent heavier, the ESAL of the heavier trucks was over 
twice that of the axles that carried 18,000 lbs. The LEF calculation shows that the 
impacts of the heavier 24,000 pound axles were nearly as great as those of the far more 
numerous 18,000 pound trucks.    
 
1.4 Pavement Damage Attributed to Overweight Trucks  
LEFs were then computed for each axle combination and each vehicle class represented 
in the District’s WIM database. Axle weights above the District’s weight limits were 
identified as overweight.  LEFs for the entire database were then summarized.  Exhibit 9 
shows the results of the analysis by vehicle class and how each contributes to the legal 
and overweight axle loading on District roads.  
 

Exhibit 9:  LEF & ESAL Summary 
 

Vehicle  
Class Axles 

Damage 

Total 
LEFs Legal 

Over- 
weight 

Bus 760,664 969,163 464,600 504,563 

SU2 2,478,515 305,029 203,818 101,211 

SU3 567,954 1,906,480 1,105,452 801,028 
SU4+ 99,957 1,305,971 930,733 375,238 

CS3/4 141,828 90,820 56,328 34,492 

CS5 538,712 1,015,313 443,450 571,863 

CS6+ 15,004 82,088 15,653 66,435 

DS5 9,576 6,622 2,725 3,897 

DS6 6,067 4,884 2,314 2,570 

DS7+ 3,154 8,440 1,917 6,524 

Total 4,621,431 5,694,810 3,226,988 2,467,821 

 
Exhibit 10 illustrates the pavement damage attributable to legal and overweight vehicles 
in the District using the preloaded WIM data in the PPCS application. Even though 
overweight vehicles only make up six percent of the total vehicles in the District, they 
account for more than 40 percent of the pavement damage on District roads.  In one class 
(CS6+), more than 80 percent of the impact is attributable to overweight vehicles.  
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Exhibit 10: Tire-Axle Combinations 

Pavement Damage: Legal vs. Overweight Axles 
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Exhibit 11 illustrates single unit truck counts in the District. Overall, single unit trucks 
account for more than 90 percent of the total truck traffic in the District (excluding bus 
traffic). Only two percent of single unit trucks were classified as overweight, but caused 
22 percent of the total damage to the region’s roads. 
 

Exhibit 11:  Single Unit Trucks  
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Exhibit 12 illustrates tractor semi-trailer (TST) combination truck counts in the District. 
Overall, TST combinations account for over nine percent of the total truck traffic in the 
District (excluding bus traffic). Almost eight percent of TST combinations were 
overweight but caused nearly 12 percent of the total pavement damage in the District. 

 

Exhibit 12:  TST Combination Trucks 
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Exhibit 13 illustrates twin trailer combination truck counts in the District. (Note, a twin 
trailer combination typically consists of a tractor, a 28 foot semitrailer and a 28 foot 
trailer). Overall, twin trailer combinations account for only 0.4 percent of the total truck 
traffic in the District (excluding bus traffic). Approximately 33 percent of twin trailer 
trucks observed were overweight; however, they only caused 0.2 percent of the total 
pavement damage in the region. 

Exhibit 13:  Twin Trailer Combination Trucks 
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1.5 Truck Impacts on District Pavements 
Because this analysis considers impacts of illegal trucks in the aggregate, some 
approximations are necessary in order to evaluate their impacts on specific road classes 
and pavement types within the District.  Although trucks use most of those route miles, 
their impacts likely differ depending on which routes are more heavily used by trucks. To 
estimate these impacts, it was first necessary to identify relative truck mileage for each 
functional class.   
 
The pavement damage model includes the Interstate highways, other expressways, 
arterials and collector local routes that are most frequently used by trucks. These 
functional classes include approximately 452 route miles in the district. Exhibit 14 shows 
the aggregate daily vehicle miles traveled by vehicle class and highway functional class.  
As seen in the bar chart, single unit vehicles and buses are by far the most prevalent 
commercial vehicle traveling District highways. 
 
 
.   
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Exhibit 14: Vehicle Miles Traveled (VMT) by Functional Class and Vehicle Class 

 
 
Based on the distribution of pavement types in the District, the pavement model 
computes an aggregate per-mile cost of truck impacts for District highways of $0.68 per 
mile on Interstates, $0.60 per mile on other arterials, and $1.16 for collector/local routes.  
Using this information and the VMT totals above, total costs by commercial vehicle type 
and roadway type were estimated and shown in Exhibits 15A and 15B. Daily values for 
VMT were multiplied by 365.25 to yield annual totals. It should be noted that while the 
estimate for VMT in the DS7+ class was not measured, the model does identify trucks in 
this class. Damage costs are attributed assuming one-half mile daily VMT for this class.    
 

Exhibit 15A: Cost Estimates by Functional Class and Vehicle Class 
Vehicle  
Class Interstate 

Other 
Arterials 

Collector / 
Local 

Total by Vehicle 
Class 

Bus $      275,609 $  2,318,127 $   401,078  $  2,994,814  

SU2 4,490,435 9,920,036 4,011,868  $18,422,339  

SU3 1,156,045 2,505,541 1,013,293 $4,674,878  

SU4+ 12,385 2,477 1,002  $15,863  

CS3/4 98,681 417,995 196,200  $712,877  

CS5 534,150 1,632,748 721,422 $2,888,319  

CS6+ 2,542 2,338 1,033 $5,912  

DS5 2,202 15,310 12,491 $30,003  

DS6 1,338 7,809 6,371 $15,517  

DS7+ 124 109 213 $446  

Total $  6,573,510 $ 16,822,489 $  6,364,970  $29,760,969  
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Exhibit 15B:  Bar Chart of Pavement Costs by Vehicle Class 

 
 
1.6 Pavement Costs Attributable to Overweight Trucks  
 
Exhibit 11 above shows the aggregate expenses for all commercial vehicles. Using the 
weightings already calculated for damage due to overweight trucks by class, percentages 
can be applied to each class to evaluate pavement costs attributable to overweight trucks.   
This calculation is shown in Exhibit 16. Of the total damage costs to District highways, 
over one-third is attributable to overweight trucks. Nearly half of that is attributable to 
single-unit two-axle trucks. 
 

Exhibit 16: Calculations of Pavement Damage Costs by Vehicle Class  
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1.7 Pavement Conclusions 
The ESAL analysis identifies two-axle single-unit trucks (Class SU2) as the greatest 
contributor to overweight damage. Axle counts suggest that these are the most common 
trucks traveling on District highways, making this finding less surprising than it might 
otherwise be. However, it is interesting to note that damage from legal trucks accounts 
for twice that of overweight trucks. Additionally, the axle count totals suggest that over 
two-thirds of axles for the SU2 class were legally loaded (the highest level of compliance 
of any class). This suggests that increased enforcement efforts should be designed to 
identify non-compliant two-axle vehicles in order to achieve the greatest savings in 
pavement maintenance costs.   
 
Excluding buses, overweight commercial vehicles traveling in the District of Columbia 
are estimated to contribute approximately $10 million to pavement wear on the proposed 
truck route network.   
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2. Bridge Analysis of Overweight Commercial Vehicles 

2.1 Bridge Impacts 
 
This bridge impacts section is intended to assess the cost effects of overweight trucks on 
an annualized basis on the bridges on the proposed truck routes within the District. Our 
data search indicated 249 bridges of record within the District. Of these, 136 carry traffic 
on the roadways comprising the proposed truck route system (Exhibit 17). Appendix 
BR-1 presents a tabular compilation of the bridge-related parameters for those bridges. 

2.1.1 Background 
There has been a progression in the assessment of the impacts (cost effects) of truck size 
and weight on bridges over the past twelve years or so.  Studies have focused on the costs 
associated with two factors: the reduced safe life of bridges due to overweight trucks and 
the proportion of major bridge repairs or rehabilitations that can be associated with such 
loading conditions. While the ESAL, or Equivalent Standard Axle Load of 18,000 lbs, 
has long been the standard unit of measure for the assessment of the effects of axle loads 
on pavements, varying correlations between the effects of vehicular loadings on 
pavements and bridges have been assumed. 
 
The district’s bridges are crossed by a variety of vehicle classes, including both legal and 
technically illegal trucks. Based on the dataset available we have limited the vehicle 
classes studied herein to the following HCAS Vehicle Class Categories: 

• Non-trucks (passenger vehicles) including categories ‘AUTO’ and light trucks 
‘LT-4’; and  

• Truck Classifications: Bus, SU2, SU3, SU4+, CS3/4, CS5, CS6+, DS5, DS6, 
and DS7+ 

 
For permitting purposes the District identifies trucks to fit into one of the following 
categories: 

• Dump Trucks of 3 axles or less and up to 50,000 lbs GVW, categories ‘SU2’ and 
‘SU3’ 

• Dump Trucks of 4 axles and up to 65,000 lbs GVW, category ‘SU4’ 
• Other Trucks of up to 6 axles and up to 80,000 lbs, categories ‘SU2’ 

 through ‘CS6’ 
• Overweight Trucks identified by citations or special permits, of various classes 

 
Oversize and overweight trucks are those that exceed the limits, as per Title 18 of the 
‘District of Columbia Municipal Regulations’, Chapter 25. With respect to their cost 
effects on bridges, oversize vehicles do not have appreciable impacts strictly due to their 
size. With respect to weight, the table on page 25-6, section 2505 of Title 18 describes 
maximum vehicle weights for various axle configurations. Section 2505 also places 
weight limits on individual and tandem axels.  
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Exhibit 17: Proposed Truck Routes in the District of Columbia 
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2.2 Bridge Damage – Factors Considered 

2.2.1 Fatigue 
Considerable attention has been given to fatigue as a failure mechanism that can limit the 
safe life of bridges, and more recently, pavements. It is important to note that fatigue, as 
the term applies to structural steel, is very different from the failure mechanism described 
as ‘fatigue’ in reference to pavements. The term fatigue, as applied to the deterioration of 
pavements, has more application to strain-based analysis and is inherently non-linear. 
Also, threshold strains for pavements are empirically derived and are highly temperature 
dependant. Fatigue in steel structures can be expected to behave in a more linear fashion, 
at least with respect to the number of a structure’s fatigue cycles.  
 
With regard to structures, with the exception of certain isolated locations at cracks in pre-
stressed or post-tensioned beams, concrete structures are not considered susceptible to 
fatigue in its classic sense to any appreciable degree. Furthermore, with respect to newer 
steel structures, the amplitude of axle weights is not a significant factor with respect to 
the fatigue life. A 2003 Minnesota DOT study entitled “Effects of Increasing Weight in 
Steel and Pre-stressed Bridges” found that for bridges designed after the introduction of 
fatigue design specifications in the 1970s and 1980s, an increase in truck weight of 20 
percent could be tolerated with no reduction in fatigue life. However, for older bridges 
which may have fatigue sensitive structural details, there could be a loss of as much as 42 
percent of the remaining fatigue life as a result of a 20 percent increase in truck weight. 
The study also found a potential 25 percent loss of remaining fatigue life due to a 10 
percent increase in truck weight. Therefore, for older steel bridges, there is a potential for 
significant loss of safe life due to greater truck loadings. We observe that in many states 
older, susceptible bridges have undergone fatigue retrofits such as bolted terminations at 
the end of welded cover plates to extend their effective safe life. Given the presumption 
of proactive maintenance and fatigue retro-fits where appropriate, fatigue due to 
overloading is not necessarily a limiting factor with respect to the effective life of most 
bridges.  
 
In any case, the number of truck (axle) loadings (i.e., the number of cycles) remains the 
main parameter with respect to the analysis of fatigue life of steel structures, not the 
amplitude or weight of the loadings. Granted, there is diminution of the remaining safety 
factor under an overload condition, but as long as the structure remains in its elastic range, 
there should not be any measurable reduction in the fatigue life of a bridge.  

2.2.2 Demand Moments & Shears 
Similarly, an analysis of demand moment and shear due to truck weights has its 
limitations. An incidental overload should not cause incidental structural damage, as long 
as the load and its resulting ‘demands’ remain within the elastic range of the primary 
structural members of the bridge. A grossly overweight vehicle, which effectively 
exceeds the elastic load capacity of the structure, will result in immediate damage to the 
bridge. Such an incident would be a direct enforcement event. It might warrant a review 
of current permitting and communications policies, but it would have to be considered an 
aberration and would not in itself be considered representative of a class of vehicles.   
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2.2.3 Other Approaches 
Early studies, as late as 2004, ignored the effects of overweight trucks on bridge decks in 
particular, in large part due to a scarcity of any definitive research on the subject. One 
prior study posited that the damage to ‘decks’ could be considered to be comparable to 
that identified for pavements, warranting the application of a simple ratio of about 4 to 1 
in terms of the cost per square foot of decks vs. pavement. The actual cost per square foot 
ratio tabulated therein was $40 per sf to $7.10 per sf, or 5.63 to 1. The ratio of pavement 
costs vs. bridge deck costs may be informative with respect to the District’s assumed 
deck replacement costs. However, it isn’t helpful with respect to allocating total bridge 
costs, either by vehicle class, or more particularly to overweight trucks.   
 
In an effort to identify the total bridge system costs associated with distinct classes of 
vehicles (including overweight trucks) a 2009 study for the Ohio DOT, titled “Impacts on 
Permitted Trucking on Ohio’s Transportation System,” employed a method which 
included the following three assumptions: (1) The demands (moment and shear) that can 
be attributed to various vehicle classifications, if treated independently, would result in 
different construction costs associated with bridges that could be built to carry the design 
vehicles corresponding to those vehicle classifications. For instance, a bridge designed to 
carry 90,000 lb trucks would cost more than a similar bridge designed to carry AASHTO 
HS-20 trucks which weigh 72,000 lbs. The incremental costs associated with such a 
bridge of higher capacity were assumed to be indicative of the proportion of all bridge 
costs attributable to that class of trucks. (2) It was also assumed that all bridges have an 
effective life of 75 years, and that their replacement cost can (on average) be assumed to 
be in annual increments of 1/75th of that cost. (3) The Ohio study also identified two 
types of major repairs which contributed annual incremental costs to bridges: deck 
replacement on a 40-year cycle and painting on a 25-year cycle.   
 
There is a disconnect in that approach, in that it is not certain how or to what degree 
‘damage’ (costs) resulting from a particular class of overweight trucks on an existing 
bridge is related to the incremental costs  associated with the construction of a different 
bridge designed specifically to carry that heavier class of trucks. The hypothetical bridges 
of different capacities are never built. The incremental costs associated with 
progressively stronger bridges can’t necessarily be equated to the incremental damage 
resulting from the correspondingly heavier design vehicles driving over a single, standard 
bridge. We would expect the costs of increasingly stronger bridges to increase at a less 
than linear rate with respect to the weight of the trucks. On the other hand we expect 
bridge damage to increase exponentially relative to the increase in truck weights. 
 
Various studies have postulated that between 59 percent and 69 percent of bridge costs 
can be attributed to passenger vehicles. The Ohio DOT study found that while passenger 
vehicles account for about 93 percent of all vehicle miles traveled, about 65.02 percent of 
costs could be attributed to them. This would appear to agree with James W. March’s 
report on bridge cost allocations (Table V-14) on the 2000 Federal Highway Cost 
Allocation Study (HCAS).  
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2.2.4 Methodology Applied to the District of Columbia Bridges  
The focus of this study is on the impacts associated with overweight trucks. The most 
applicable data set for distinguishing the effects of overweight trucks on District bridges 
was represented by the raw ‘Weigh in Motion’ (WIM) dataset compiled for FHWA and 
made available by Mr. Roger Mingo as a reference file for his ‘Permit Pavement Cost 
Spreadsheet’ application. 
 
For the bridges on the District’s proposed truck route system, the raw data consisted of 
2005 WIM counts of axles of varying weight ranges for: single, tandem and tridem axle 
configurations. While the WIM data is dated, it was, at the time of this study, the only 
available data source that counted the number of axles within specific weight ranges. We 
consider that it remains an acceptable source for assessing the relative damage associated 
with the various axle loadings and vehicle classes on a proportional basis. The subject 
data was compiled at three WIM stations on roadways representing Urban Interstate, 
Urban Other Freeway or Expressway, and Urban Other Principal Arterial roadways in the 
District.  
 
Year 2008 vehicle counts by vehicle class on arterials and 2009 counts taken on the 
interstate were also available for general comparison. The latter count on the interstate 
included the sum total of Gross Vehicle Weights (GVW) by class of vehicle. However, it 
lacked detailed axle weight data. Furthermore, it provided an average total ESAL for 
each class of vehicle, but didn’t include a vehicle count for ESALs corresponding to 
vehicles of different gross weights. It provided a count and percent of ‘overweight’ 
vehicles for each class, but didn’t differentiate the average ESAL for ‘overweight’ 
vehicles vs. non-overweight vehicles. As such, it didn’t lend itself to an allocation of 
damage to overweight trucks. One valuable piece of data gleaned from the 2009 data was 
the percent of overweight trucks, something not apparent from the 2005 WIM dataset. 
The three counts from I-295 indicate overall that about 26.7 percent of trucks weighed on 
the interstate in 2009 were overweight. This compares to the 2005 data where only 6.3 
percent of axles weighed were overweight. Two implications can be drawn from this 
apparent disparity: (1) the 2005 data also included readings on the arterials and urban 
freeways where the percent of overweight trucks may be considerably lower; and, (2) it is 
likely that for most overweight vehicles it is the rear, or main load carrying, axles which 
may be overweight; while the front, steering axle (for instance) typically would not be. 
 
Prior studies have allocated between 59 percent and 69 percent of all bridge costs to be 
allocated to passenger vehicles. Of the list of five contributing categories of bridge costs 
listed in section 2.3.1 of this report, we feel that the last three (deck and joint replacement 
and substructure rehabilitation) tend to be much more heavily weighted toward the effects 
of truck traffic. The 2000 Highway Cost Allocation Study (HCAS) for the FHWA 
recommended that 59 percent of all bridge costs be allocated to passenger vehicles. It 
also included busses in the category of passenger vehicles. In terms of their effects on 
bridges we don’t feel the data supports that assumption. Also they were not so classified 
in the referenced raw data. Therefore, we adopt the lower end of the range and assume 
that 59 percent of all bridge costs should be attributed to non-bus, ‘passenger vehicles.’ 
The remaining 41 percent of bridge costs are allocated between the various classes of 
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trucks based on the weighted, cumulative effects of their axle loadings expressed in 
ESALs.  
 
With respect to bridge costs to be allocated, the total cost of the District’s bridges per 
square foot of deck surface on an annualized basis can be expressed as the sum of the 
following: 
 

• 1 / 75th of the cost of construction of a replacement bridge. The average life of a 
bridge is assumed to be 75 years and the average annual cost is assumed to be one 
75th of that figure, regardless of the age or condition of a specific bridge. 

• 1 / 40th of the average cost per square foot of replacing a bridge deck. The average 
deck needs to be replaced approximately every forty years. In northern states 
where salt is used to treat snow and ice covered roadways, it is a given that 
chlorides are a major mechanism for the progressive failure of concrete decks due 
primarily to the resulting corrosion (and expansion) of the reinforcing steel. This 
process proceeds on two fronts: (1) the migration of chlorides into the concrete 
over a period of decades, primarily through capillary action; and, (2) chloride 
intrusion through cracks and leaking joints. The latter typically progresses much 
faster and often leads to severe, though localized, deterioration. We believe that 
this latter cause of chloride intrusion into bridge decks is largely driven by the 
impacts to joints and flexure cracks caused by trucks. Accordingly, we consider 
deck replacement costs to be largely attributable to trucks.  

• 1 / 10th of the average cost of bridge deck joints. These costs are based on an 
assumed cost of $150 per linear foot of the joints themselves. For consistency, 
this is converted to an average uniform cost per square foot of deck based on a 
tally of the overall, top of deck dimensions of the subject bridges.  A common 
rule is: “All joints leak.” Based on experience, joints are assumed to require major 
repairs or replacement on a 10-year cycle. If this cycle is not maintained, the costs 
of repairs to bridge substructures increase significantly. 

• Similarly, average annual costs for periodic bridge painting and substructure 
rehabilitation are developed. 

 
2.3 Bridge Impacts Methodology 
The bridge impacts methodology utilized herein is most simply expressed as comprised 
of two tasks: 
 

1) Development of an estimate of total bridge related costs (attributable to all 
vehicle classes) for the study routes; and, 

2) Allocation of the ‘bridge impacts’ (costs) attributable to each of the 
various vehicle classes. 
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2.3.1 Bridge Costs 
For this study, based on the material presented above, we assume the total bridge related 
costs to include the following (best expressed as average annual costs per square foot of 
bridge deck): 
 

1) Bridge Construction - Average annual cost attributable to a total bridge 
replacement, based on an assumed effective bridge life of 75 years. 

2) Periodic Painting - Assumed to repeat on a 25-year cycle, adjusted 
proportionately to account for the bridges in the study with concrete 
superstructures. 

3) Deck Replacement - Assumed to be necessary every 40 years. 

4) Joint Repair/Replacement - Assumed to be necessary every 10 years 
(based on an assessment of the total linear feet of joint for the specific set 
of bridges being studied). 

5) Substructure Rehabilitation - Assumed to be on a 40-year cycle, due 
primarily (in northern states) to chloride intrusion as a result of salt de-
icing and in large part introduced as a result of joint deterioration. 

 
The total bridge related construction costs of the study routes are then derived from the 
combined square footage of deck for the contributing bridges. Twenty-three percent of 
the construction cost is then added to cover engineering, administration and construction 
inspection.  

2.3.2 Bridge Cost Allocation by Vehicle Class 
As noted above, 59 percent of all bridge costs were allocated to passenger vehicles. The 
remaining 41 percent of bridge costs are allocated between the various classes of trucks 
based on the weighted, cumulative effects of their axle loadings expressed in ESALs. The 
same 10 classes of commercial vehicle discussed in the pavement section were used in 
the analysis of bridge impacts. 

2.3.3 Bridge Cost Allocation Due to Trucks 
The truck costs are allocated to each vehicular class proportionately, based on the 
assumed proportional damage attributable to the various axle weights comprising those 
classes of trucks. Relative damage assessments, or Load Equivalency Factors (LEFs), are 
based on the ESALs of the axles weighed and on the application of the principal of the 
“4th Power Rule.’ We apply an exponent factor of 2.9 which was first proposed for rigid 
pavements in the 2000 HCAS report to FHWA. At this point we feel this best 
approximates the exponential damage to bridge components due to increasing axle loads, 
since certain incipient failure mechanisms in approach slabs, concrete decks and joints 
mimic the early failure mechanisms in rigid pavements. This is particularly true of corner 
spalls and shear plane failures at joints and at material discontinuities in slabs. These 
effects are compounded during the latter stages of deterioration of these bridge 
components. In practical terms, we can see the reasonableness of increased damage due 
to heavier axle loadings on the order of the range of the 2nd to 3rd power.  
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The ESAL is first calculated for each class of trucks, for each axle weight range recorded 
in the field. The ESALs are multiplied exponentially to the power of 2.9, and then 
multiplied by the number of axles counted in that particular weight range. The result is 
the relative damage attributable to a particular class of trucks within that weight range. 
All of the damage for all of the axle weight ranges encountered for that class of vehicles 
is then added to obtain the combined relative damage attributable to that vehicle class. 
This is done in a tabular format, independently for single, tandem and tridem axles, and 
then summed up to show the total relative damage due to each truck class as a result of all 
axle types. (Results shown in Exhibit 24) 
 
2.3.4 Bridge Costs Attributable to Overweight Trucks 
The axle weights recorded in the raw Weigh in Motion data table were reviewed to 
determine those that clearly represent overweight axles or GVWs with respect to Chapter 
25, Title 18 of the District regulations. This process yielded the relative contributions to 
bridge damage attributable to both legal and overweight trucks of each vehicle class. A 
summation of all truck classes then yielded the proportion (and total) of all bridge costs 
attributable to overweight trucks for consideration with respect to potential enforcement 
options. 
 
2.3.5 Bridge Analysis Results 
Step 1- Data Collection & Manipulation 

A- We accessed the NHI NBIS Database (2006), via Wilbur Smith Associate’s 
Bridge Information & Analysis website link to download information on 249 
structures classified as bridges in the Washington, D.C. Metropolitan area. (See 
Exhibit 18). 

Exhibit 18: WSA Bridge Information and Analysis Search Page 
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B- The data was exported to a spreadsheet format for additional re-structuring. (See 
Appendix BR-1) Data included was the Structure ID, Feature crossed, Feature 
intersected, Main structure material and Main structure design. Data such as 
physical description of bridge location, ownership and maintenance responsibility 
was stripped out since it was assumed all the bridges except for the parkway 
bridges fall under the District’s responsibility.  

C- Any structure type designated as ‘tunnel’ was removed from the analysis. A total 
of 14 tunnel structures were removed from the study group. 

D- All the bridges on the ‘Parkways’, belonging to the National Park Service were 
removed from consideration, since it was assumed that trucks would not be 
allowed to drive on those routes. This resulted in the removal of 33 more bridges. 

E- As per DDOT guidance, only the bridges falling on the District’s proposed truck 
routes would be studied. As a result 66 more bridges (including one pedestrian 
bridge) were removed from the study group, leaving a total of 136 bridges to be 
studied. (See Appendix BR-1) 

F- These bridges were split into two categories by primary member material type: 
steel (107 bridges) and concrete (29 bridges). The steel bridges included multi-
girder stringers and floor-beam stringer types. The concrete bridges included pre-
cast pre-stressed, slabs, concrete arch and one concrete masonry bridge. (See 
Appendix BR-1) 

G- Detailed Structure Information sheets were then accessed and printed for each 
bridge. Information such as Year bridge was placed in service and Year bridge 
was reconstructed (if applicable), rehabilitation, dollars spent (for rehab or 
replacement), Roadway Classification, Structure Span Length, Structure width 
(out to out), Number of spans, skew angle, design loads, sufficiency rating and 
Average Daily Traffic, were complied.  

 

Step 2 – Bridge Cost Derivation 
The goal in this step was to segregate the data needed to calculate bridge costs in the 
following five categories: 

• Bridge reconstruction costs: 
o Calculate total bridge deck area (length x out to out width)  
o Develop bridge reconstruction unit cost per square foot in 2010 dollars 

-  $460 per square foot  
o Calculate total reconstruction cost for all bridges in the system 
o Assume bridge life is 75 Years 
o Calculate annualized bridge reconstruction cost 

• Bridge deck replacement costs: 
o Use total bridge deck area from above 
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o Develop bridge deck replacement unit cost per square foot in 2010 
dollars - $110 per square foot. 

o Calculate total deck replacement cost for all bridges in the system 
o Assume deck replacement cycle is 40 years 
o Calculate annualized deck replacement cost 

• Repainting cost (based on steel bridges only): 

o Calculate steel surface repainting area based on deck area of typical 
steel bridges. For various configurations, it was found that the number 
of square feet of steel to paint was typically very close to the surface 
area of the deck. Accordingly, a ratio of one-to-one was assumed. 

o Develop steel repainting unit cost per deck square foot in 2010 dollars 
- $24.76 per square foot 

o Calculate steel repainting cost for steel bridges (only) in system 
o Assume repainting cycle is 25 years 
o Calculate annualized repainting cost per square foot of deck (for steel 

bridges) 
o Adjust paint cost per square foot (for application to all bridges) by 

proportioning part of cost to concrete bridges 
• Bridge deck joint replacement cost: 

o Calculate linear feet of deck joint based on deck width, skew angle and 
number of joints 

o Develop deck joint replacement costs per lineal foot  -  $150 per lineal 
foot 

o Calculate joint replacement cost for all bridges in the system 
o Assume joint replacement cycle of 10 years 
o Convert unit cost of joint replacement per lineal foot to cost per square 

foot of deck  
o Calculate annualized deck joint replacement costs 

• Bridge substructure repair costs: 
o Use total bridge deck area from above 
o Develop average substructure costs based on a review of costs from a 

sample of historic rehabilitation projects. 
o Convert costs to ‘per square foot of deck’ basis – at about $60 per 

square foot 
o Calculate substructure repair costs for all bridges in system 
o Assume repair cycle of 40 years 
o Calculate annualized substructure repair costs 

 
See Exhibits 19-21 for summary bridge costs. 
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Exhibit 19: Summary Cost of Steel Bridges 
Number of Bridges      (first 
count) 

107  

Service 
Life Yrs Annualized Cost 

Annualized 
Cost / Sq. Ft of 

Deck Area Cost Share 
Total Bridge Deck Area (Sq. 
Ft.) 

3,768,558 

Total Bridge Replacement 
Costs 

$ 1,733,537,000 75 $ 23,114,000 $    6.13  54% 

Total Deck Replacement 
Costs 

$ 414,541,000 40 $ 10,364,000 $     2.75  24% 

Total Painting Costs 
$ 93,300,000  25 $ 3,732,000 $    0.99  9% 

Total Deck Joint 
Replacement Costs 

$ 4,423,000 10 $ 442,000 $     0.12  1% 

Total Sub Structure Repairs 
$ 204,666,000 40 $ 5,117,000 $     1.36  12% 

Total Steel Bridge Costs $ 2,450,467,000   $ 42,769,000 $   11.35  100% 

 
 

Exhibit 20: Summary Cost of Concrete Bridges 
Number of Bridges      (first 
count) 

29 

Service 
Life Yrs Annualized Cost 

Annualized Cost / 
Sq. Ft of Deck 

Area Cost Share 
Total Bridge Deck Area (Sq. 
Ft.) 

475,400 

Total Bridge Replacement 
Costs 

$ 218,684,00
0 75 $ 2,916,000  $    6.13  58% 

Total Deck Replacement 
Costs 

$ 52,294,000  40 $ 1,307,000  $    2.75  26% 

Total Deck Joint 
Replacement Costs 

$ 868,000  10 $ 87,000  $    0.18  2% 

Total Sub Structure Repairs 
$ 28,524,000  40 $ 713,000  $    1.50  14% 

Total Concrete Bridge 
Costs 

$ 300,370,00
0   $ 5,023,000  $    10.56  100% 

 
 
The data summarized above is based on the 136 bridges originally identified through our 
data search and listed in Appendix BR-1. During the course of this study the DDOT 
identified additional bridges for potential inclusion. It was determined that fifteen (15) 
bridges did qualify: 8 steel and 7 concrete bridges. They include ramps to larger bridges 
plus three new bridges. Complete data was not available for these additional bridges, and 
even the gross dimensions of the bridges were not identified for some. It was not felt that 
they would affect our conclusions significantly in terms of percent allocations, however 
the total projected bridge costs have been adjusted to account for the increased square 
footage.  
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Exhibit 21: Summary Cost of All 151 Bridges 

Number of All 151 Bridges 151 
Service 
Life Yrs 

Annualized 
Cost 

Annualized Cost 
/ Sq. Ft of Deck 

Area Cost Share 
Total Bridge Deck Area (Sq. 
Ft.) 

4,405,958 

Total Bridge Replacement 
Costs 

$ 
2,026,737,000 75  $ 27,024,000  $     6.13 54% 

Total Deck Replacement Costs $484,654,000 40 $12,116,000 $     2.75 24% 

Total Painting Costs $96,861,000 25  $3,874,000 $     0.88 8% 
Total Deck Joint Replacement 
Costs $5,493,000 10  $ 549,000 $     0.13 1% 
Total Sub Structure Repair 
Costs  $242,091,000 40  $ 6,053,000 $     1.37 12% 

Total Bridge Costs 
 

$ 2,855,836,000  -  $ 49,616,000 $   11.27 100% 
 

These summary figures are adjusted to include the costs for the 15 additional bridges, 
which are estimated to total about 162,000 square feet in deck surface. 

 
Step 3 – Developing Truck Classification Profiles from Federal WIM Data: 
The goal in this step was to use the data compiled by the Federal Highway Truck 
Permit Cost program developed by FHWA and Roger Mingo, PhD. As part of that 
effort, truck Weigh-in-Motion (WIM) data was collected from 46 states including the 
District of Columbia based on ten federal truck classifications. The three WIM 
stations collected representative truck data on Interstate, Urban Principal Arterial and 
Urban Collector type roads. It was surmised that this data would represent a typical 
stream of busses and trucks that would pass over the bridges in the District and cause 
damage proportional to their axle weight. The data was then further processed as 
follows:  
A- Export WIM Data for D.C. to separate worksheet 

B- Calculate Load Equivalency Factors, LEFs (i.e., a measure of proportional 
damage) for each axle weight category and type (single, tandem and tridem) 

(Note: The standard ESAL load equivalency factor is computed as a ratio of actual axle 
weight divided by an 18,000 lb. axle and then, as described in the “Bridge Impacts 
Methodology” section above, raised to the 2.9th power.) 

C- Apply the axle count for each truck classification to the corresponding LEF. 
These cumulative LEFs are then unit-less numbers representing the incremental 
damage attributable to each of the various groups of axles within their specific 
weight ranges. 

D- Sum all combined LEFs (damage) by classification for each axle type (single, 
tandem and tridem). 
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E- Determine those axles on overweight vehicles based on the District’s Chapter 25 
Regulations. See Exhibit 22. 

F- Sum sub-totals of all axle LEFs for Legal and Overweight vehicles for all 10 truck 
classifications. (This provides the vehicle profile needed to allocate costs) 

Exhibit 22: Truck Weight Limits for D.C. 
The Distance in Feet 

Between the Extremes 
of Any Groups of Two 
or More Consecutive 

Axles 

MAXIMUM WEIGHT IN POUNDS FOR ANY TWO OR MORE 
CONSECUTIVE AXLES (WHEELBASES) MORE AXLES 

2 AXLES 3 AXLES 4 AXLES 5 AXLES 6 AXLES 

4-7 
8 
9 
10 

34000 
34000 
38000 
39000 

 
34000 
41500 
42500 

   

11 
12 
13 
14 
15 

40000 
41000 
42000 
43000 

43000 
44000 
44500 
45500 
46000 

 
49000 
49500 
50500 
51000 

  

16 
17 
18 
19 
20 

 47000 
47500 
48500 
49000 
50000 

51500 
52500 
53000 
53500 
54500 

57000 
57500 
58000 
59000 
59500 

 
 
 
 

65000 
21 
22 
23 
24 
25 

 50500 
51500 
52000 
53000 
53500 

55000 
55500 
56500 
57000 
57500 

60000 
60500 
61500 
62000 
62500 

65500 
66000 
67000 
67500 
68000 

26 
27 
28 
29 
30 

 54500 
55000 
56000 
56500 
57500 

58500 
59000 
59500 
60500 
61000 

63000 
64000 
64500 
65000 
65500 

68500 
69000 
70000 
70500 
71000 

31 
32 
33 
34 
35 

 58000 
59000 
59500 
60500 
61000 

61500 
62500 
63000 
63500 
64500 

66500 
67000 
67500 
68000 
69000 

71500 
72000 
73000 
73500 
74000 

36 
37 
38 
39 
40 

 62000 
62500 
63500 
64000 
65000 

65000 
65500 
66500 
67000 
67500 

69500 
70000 
71000 
71500 
72000 

74500 
75000 
76000 
76500 
77000 

41 
42 
43 
44 
45 

  68500 
69000 
69500 
70500 
71000 

72500 
73000 
74000 
74500 
75000 

77500 
78000 
79000 
79000 
79000 

46 
47 
48 
49 
50 
51 

  71500 
72500 
73000 
73500 
74500 
75000 

75500 
76500 
77000 
77500 
78000 
79000 

79000 
79000 
79000 
79000 
79000 
79000 

(1) A loading error or tolerance of 1,000 lbs is allowed 
(2) If gross vehicle weight exceeds 73,000 lbs, any tandem axle weight cannot exceed 34,000 lbs. 
Table copied from Page 25-6 of District of Columbia Municipal Regulations 
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Step 4 – Apply Truck Classification Profiles to Bridge Costs: 
The final step was to apply the truck classification distribution profile derived in Step 3 to 
the annualized bridge costs developed in Step 2. Exhibit 23 shows that 59 percent of all 
bridge costs (including all five cost categories) were allocated to passenger vehicles 
including light trucks. The remaining 41 percent of bridge costs were allocated to all 
trucks, including buses. In Step 3 above, it was further derived that 17.8 percent of all 
bridge costs, or $10.5 million, was proportioned to overweight vehicles (trucks and 
buses).  

Exhibit 23: Cost Allocation of Bridge Costs to Vehicle Classes 
Vehicle Class % Allocation Annualized 

Bridge Costs 
Eng. Fees & 
Constr. Insp. 

Total Bridge 
Costs for Bridges 
on the Proposed 

DC Truck Routes 

Passenger Cars 59.0 $ 29,273,000 $  6,733,000 $ 36,006,000 

Legal Trucks & 
Buses 23.2 $ 11,526,000 $  2,651,000 $ 14,177,000 

Overweight Trucks 
& Buses 17.8 $  8,819,000 $  2,028,000 $ 10,847,000 

Totals 100.0 $ 49,616,000 $11,413,000 $ 61,030,000 

2.3.6 Bridge Impact Conclusions 
The total bridge impacts (costs) associated with overweight trucks on the proposed truck 
routes in the District are estimated to be $10,847,000 per year. These are effective costs, 
or damage, and represent the sum of all of the five cost factors outlined above. The raw 
data indicates that 6.3 percent of all axles weighed belonged to overweight trucks and 
buses. This represents 43.3 percent of the total truck axle damage shown in Exhibit 24 on 
the following page. 

The dataset, which included weigh stations on all three highway classifications included 
in the proposed truck route system, did not allow an exact determination of the percent of 
trucks which were overweight; however it appears to be less than 20 percent. 
Alternatively, the 2009 District data, taken exclusively on I-295, indicated that an 
average of about 26.7 percent of trucks on the interstate were overweight. 
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Exhibit 24: Bridge Cost Allocation Table 

Percent 
Allocation

Bridge 
Replacement Costs Painting Costs

Deck Replacement 
Costs

Deck Joint 
Replacement Costs

Substructure 
Repairs Su

bt
ot

al

D
es

ig
n 

&
 C

I 
C

os
ts

 2
3%

T
ot

al
 C

os
ts

59.00% 15,944,160$           2,285,660$             7,148,440$             323,910$                3,571,270$             

41.00%

3.35% 904,115$                129,609$                405,353$                18,367$                  202,509$                

1.47% 396,658$                56,863$                  177,839$                8,058$                    88,846$                  

7.96% 2,150,597$             308,297$                964,203$                43,690$                  481,704$                

6.70% 1,810,446$             259,535$                811,699$                36,780$                  405,515$                

0.41% 109,690$                15,725$                  49,179$                  2,228$                    24,569$                  

3.19% 863,120$                123,732$                386,973$                17,535$                  193,327$                

0.11% 29,916$                  4,289$                    13,412$                  608$                       6,701$                    

0.02% 5,540$                    794$                       2,484$                    113$                       1,241$                    

0.02% 4,432$                    635$                       1,987$                    90$                         993$                       

0.01% 3,324$                    477$                       1,490$                    68$                         745$                       

23.23% 6,277,837$             899,953$                2,814,619$             127,536$                1,406,148$             

% Allocation to 
Overweight 
Trucks & Busses

3.63% 981,673.82$           140,726.92$           440,125.82$           19,942.97$             219,881.28$           

0.73% 197,221.15$           28,272.45$             88,422.57$             4,006.60$               44,174.79$             

5.77% 1,558,933.49$        223,479.44$           698,935.69$           31,670.16$             349,179.41$           

2.70% 730,161.46$           104,671.61$           327,362.20$           14,833.43$             163,546.01$           

0.25% 67,587.02$             9,688.87$               30,302.12$             1,373.05$               15,138.55$             

4.12% 1,112,415.94$        159,469.34$           498,743.02$           22,599.04$             249,165.69$           

0.48% 129,634.13$           18,583.58$             58,120.45$             2,633.55$               29,036.24$             

0.03% 7,755.89$               1,111.84$               3,477.29$               157.56$                  1,737.21$               

0.02% 5,539.92$               794.17$                  2,483.78$               112.55$                  1,240.87$               

0.05% 12,187.82$             1,747.17$               5,464.32$               247.60$                  2,729.90$               

17.77% 4,803,111$             688,545$                2,153,437$             97,577$                  1,075,830$             

All Bridge Costs

All Truck Costs

Overweight Trucks

Vehicle Class

Passenger 
Vehicles, Lt. 

Trucks

$2
9,

27
3,

44
1

$6
,7

32
,8

91

$3
6,

00
6,

33
2

Truck & Bus 
Classifications Annualized Cost Allocated to Trucks & Busses

Busses

SU2

SU3

SU4+

CS3/4

CS5

CS6+

DS5

DS6

$1
1,

52
6,

09
4

$2
,6

51
,0

02

$1
4,

17
7,

09
6

DS7+

TOTAL=

Truck & Bus 
Classifications Annualized Cost Allocated to Overweight Trucks & Busses

Busses

SU2

SU3

SU4+

CS3/4

CS5

CS6+

DS5

DS6

$8
,8

18
,5

00

$2
,0

28
,2

55

 $
 1

0,
84

6,
75

5 

DS7+

TOTAL=

61,030,183$                    

25,023,851$                    

10,846,755$                    
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Exhibit 25 shows that most of the damage due to overweight trucks is a result of four 
classes of trucks: Bus, SU3, SU4+ and CS-5. Based on the sample data, the overweight 
trucks in these four classes of trucks account for 39.56 percent of all truck related bridge 
damage. This, in turn, represents about 16.22 percent of the total of all bridge costs, 
inclusive of those costs attributable to all vehicle classes including passenger vehicles. 
This type of information may allow the District to focus future enforcement and 
permitting efforts where they would be most effective 
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Exhibit 25: Summary of LEF (Axle Damage) 
Federal Truck 
Classification à Bus SU2 SU3 SU4+ CS3/4 CS5 CS6+ DS5 DS6 DS7+ Total 
LEF Totals (Damage) from 
all (Single, Tandem and 
Tridem) Axle Types 

969162 305029 1906479 1305971 90820 1015313 82088 66212 4884 8440 5694810 

Percent of  All Truck 
Damage 17.0% 5.4% 33.5% 22.9% 1.6% 17.8% 1.4% 0.1% 0.1% 0.1% 100% 

Legal Truck and Bus 
Damage (expressed in 
LEFs) 

464600 203818 1105452 930733 56328 443450 15653 2725 2314 1917 2257390 

Overweight Truck & Bus 
Damage (expressed in 
LEFs) 

504563 101211 801028 375238 34492 571863 66435 3897 2570 6524 1738821 

Legal Trucks – Percentage 
of total truck damage 8.2% 3.6% 19.4% 16.3% 1.0% 7.8% 0.3% 0.05% 0.04% 0.03% 56.7% 

Overweight Trucks – 
Percentage of total truck 
damage 

8.9% 1.8% 14.1% 6.6% 10.0% 14.3% 1.2% 0.07% 0.05% 0.11% 43.3% 

 
Truck Classification Profile by Axle Count  

Legal Truck Axle Count 
from All Axle Types 598964 2449175 534702 92420 136854 488472 12338 9312 5925 2825 4337248 

Overweight Truck Axle 
Count from All Axle Types 161700 29340 33252 7537 4974 50240 2666 264 142 329 301119 

Legal Truck Axle % 13.0% 53.0% 11.6% 2.0% 3.0% 10.6% 0.3% 0.2% 0.20% 0.13% 93.72% 

Overweight Truck Axles % 3.5% 0.6% 0.7% 0.2% 0.1% 1.1% 0.1% 0.01% 0.003% 0.01% 6.28% 
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3. Conclusions 

3.1 Summary Findings 
 
Exhibit 26 shows the summary results for the pavement and bridge impacts analysis 
resulting from overweight commercial vehicles on the proposed truck route network in 
the District of Columbia. Excluding buses, overweight commercial vehicles are estimated 
to cost the district more than $17 million per year in premature infrastructure damage. 
 

Exhibit 26: Total Infrastructure Costs from Overweight Commercial Vehicles 

Vehicle Class 
Overweight 

Pavement Costs 
Overweight Bridge 

Costs 
Total Overweight 

Infrastructure Costs 

Busses $  1,559,152 $1,802,351  $3,361,503  

SU2 6,112,682 $362,097  $6,474,779  

SU3 1,964,200 $2,862,198  $4,826,398  

SU4+ 4,558 $1,340,575  $1,345,133  

CS3/4 270,741 $124,090  $364,831  

CS5 1,626,812 $2,042,393  $3,669,205  

CS6+ 4,785 $238,007  $242,792  

DS5 17,656 $14,240  $31,896  

DS6 8,165 $10,172  $18,337  

DS7+ 345 $22,377  $22,722  

Total = $ 11,569,097 $8,818,500  $20,387,597  

Total W/O 
Buses $10,009,945 $7,016,149 $17,026,094 

 

The results indicate that increased enforcement to reduce overweight truck violations 
may yield significant savings. A technical report prepared by the ESRA Consulting Corp. 
for the Arizona DOT in cooperation with the FHWA concluded that “for every dollar 
invested in motor carrier enforcement efforts, there would be (about) $4.50 in pavement 
damage avoided.” We assume that this type of enforcement to infrastructure savings ratio 
would, by extension, apply to pavement and bridge savings in the District as well.  

In recent years the District has issued approximately 250 citations for overweight vehicle 
violations per year. That number increased dramatically in 2010, and is expected to 
continue to increase. Each citation issued should effectively address multiple repeat 
violations by that particular offender. Based on the rationale described above, the District 
could potentially realize reduce pavement and bridge damage by $3.5 million of the 
referenced $17 million in annual overweight truck related bridge damage by investing an 
additional $1 million in enforcement measures. 
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3.2 Data Gaps 
In conducting this study, we found sufficient data to reach a reasonable set of 
conclusions, but we were confronted by several gaps in data. Much of the data had to be 
derived and processed from sources outside of the District. This presents a challenge of 
verifying not only the suitability of the data but also how it compares to the actual 
scenario. In some cases, we were able to find data from various sources that have 
applicability. In some cases, the data sought was found but would have been 
advantageous to have in order to confirm the veracity of certain assumptions. The data 
gaps are as follows: 
 

Weigh-in-Motion: The data set utilized for this study was extracted out of an 
application developed by FHWA that measures pavement damage caused by 
different types of trucks with user defined axle weights and configurations. The 
data was combined from three WIM stations in the District from 2005. There is a 
need for a more complete and recent dataset, with separate counts identified for 
each WIM station to provide different sets of data for each class of highway on 
the District truck route system. In addition, the data only provided a count of axles 
at different weight increments. While this was useful, it did not provide 
information on the number of trucks or on their GVW. 

Citation Rates & Data: In conjunction with the WIM data, it would have been 
useful to know how many suspected overweight trucks were stopped and the 
percentage of the trucks that were actually cited. We would recommend that the 
following data be collected in the future: Truck classification, GVW, axle 
configuration, axle spacing, individual axle weights 
Updated Bridge Database: The bridge data obtained was from the 2006 National 
Bridge Inventory System (NBIS) database via our firm’s intranet web page. 
Attempts at obtaining updates from the District were not fruitful. A District 
generated inventory might have been more accurate and up to date. 
Average Daily Traffic: The NBIS database provided the average daily traffic for 
all vehicles. We did not receive data on the average daily truck traffic (as a 
percent of the ADT) on the various truck routes. 

Historic Cost Data: Detailed, historic, District bridge costs could have provided 
improved cost estimates for the various cost categories and cost trends. It would 
also be advantageous to know the frequency of typical repair types and of major 
rehabilitation projects in the District.  

If the District could improve their data collection and reporting functions as 
recommended above, for a period of one or two years the study and cost analysis could 
easily be updated and improved accordingly with respect to the District’s specific costs. 
Trends could also be observed that would provide valuable insight. One of the stated 
goals of the District was to set policy based on data-driven results. Better data can better 
justify a shift in policy. 

 



District-wide Truck Safety Enforcement Plan – Infrastructure Impacts – Appendix BR-1 
 

36 

Appendix BR-1: Steel Bridges on Designated Truck Routes – (107 Structures) 
Struc. ID Facility Carried Features Intersected Structure 

Len. (Ft) 
Main 

Structure 
Material 

Main Structure 
Design ADT 

Yr. Built/ 
Replaced or 
Rehabbed 

Sufficiency 
Rating Status 

19 
Kenilworth Ave Burroughs Ave & Ramp 

B 162.0 Steel  Stringer/Multi-beam 
or Girder  117,000 1956/ 2009 * 39.00% 

* Structurally 
Deficient * 

Apparently not 
updated in ‘09 

19-1H Kenilworth Ave Watts Branch 53.2 Steel  Stringer/Multi-beam 
or Girder  117,000 1956/ 2009 88.00%   

19-1L N.Ramp To Burr.Ave Watts Branch 53.2  Steel  Stringer/Multi-beam 
or Girder  13,000 1956/ 2009 76.00% Structurally 

Deficient  

21 14th Street, S.W. Street Car Terminal 670.0  Steel  Frame (except frame 
culverts)  61,700 1942 72.70%   

27 Connecticut Ave. Klingle Valley And 
Road 497 Steel  Arch - Deck  36,000 1932/ 1979 57.90% Functionally 

Obsolete  

32 Whitehurst Frwy  Wisc Ave,Rock 
Cr&Dot Pkw 4172  Steel  Girder and 

Floorbeam System  49,700 1949/ 1998 67.80%   

32 Route 29  C&O Canal, N.W. 94.2  Steel  Stringer/Multi-beam 
or Girder  10,500 1998 80.00%   

38 Kenilworth Ave Nb East Capitol St 106.0  Steel 
Continuous  

Stringer/Multi-beam 
or Girder  110,400 1952 93.00%   

35 M Street, N.W. Parkway & Rock Creek 238.9  Steel  Girder and 
Floorbeam System  22,300 1928/ 1999 79.00%   

40 Minnesota Avenue East Capitol St 76.1  Steel 
Continuous  

Stringer/Multi-beam 
or Girder  31,400 1954 67.50% Functionally 

Obsolete  

42 Soldiers Home Road North Capitol Street 97.1  Steel  Stringer/Multi-beam 
or Girder  2,500 1960 86.20%   

46 Michigan Ave Park Place, N.W. 123.0  Steel 
Continuous  

Girder and 
Floorbeam System  20,000 1957 78.00% Functionally 

Obsolete  

50 New York Avenue  North Capitol St 66.9  Steel  Stringer/Multi-beam 
or Girder  69,900 1961 92.00% Functionally 

Obsolete  

51 Rhode Island Ave North Capitol Street 66.9  Steel  Stringer/Multi-beam 
or Girder  34,000 1963 66.40%   

52 Benning Road Anacostia River 547.9  Steel  Stringer/Multi-beam 
or Girder  68,400 1934/ 2004 68.60%   
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Struc. ID Facility Carried Features Intersected Structure 
Len. (Ft) 

Main 
Structure 
Material 

Main Structure 
Design ADT 

Yr. Built/ 
Replaced or 
Rehabbed 

Sufficiency 
Rating Status 

53 South Capitol St Anacostia River 2500.1  Steel 
Continuous  Movable - Swing  73,900 1950 46.00% Structurally 

Deficient  

53-A Ramp A Approaches-S Cap St 
Brid 00249.0  Steel  Stringer/Multi-beam 

or Girder  40,000 1950 68.00% Functionally 
Obsolete  

53-B Ramp B Approaches- S Cap St 
Bri 249.0  Steel  Stringer/Multi-beam 

or Girder  3,900 1950 51.00% Structurally 
Deficient  

53-R Middle Ramp Approaches-S.Cap St 
Bri 252.0  Steel  Stringer/Multi-beam 

or Girder  30,000 1950 62.00% Functionally 
Obsolete  

54 Pennsylvania Ave Prr Anacostia R & Park 
R 1311.1  Steel 

Continuous  
Stringer/Multi-beam 
or Girder  81,600 1942/ 1996 66.00% Functionally 

Obsolete  

55 I-295 Sb O St, Anacostia River 1363.9  Steel 
Continuous  

Girder and 
Floorbeam System  43,200 1968 37.00% Structurally 

Deficient  

56 I-295 Nb O St, Anacostia River 1134.9  Steel 
Continuous  

Girder and 
Floorbeam System  42,600 1965 55.90%   

63 S. Capitol Street Oxon Run 75.1  Steel  Stringer/Multi-beam 
or Girder  35,000 1941/ 1990 74.80% Functionally 

Obsolete  

65 Southern Avenue Oxon Run 102.0  Steel  Stringer/Multi-beam 
or Girder  14,400 1971 78.30% Functionally 

Obsolete  

70 Southern Avenue Suitland Parkway 353.0  Steel 
Continuous  Orthotropic  18,000 1976 78.00% Functionally 

Obsolete  

76 New York Avenue  Anacostia River 451.1  Steel  Girder and 
Floorbeam System  120,000 1953 80.20%  

77 Benning Rd, N.E. Kingman Lake 65.3  Steel  Stringer/Multi-beam 
or Girder  53,100 1934/ 2000 85.10%   

84 Kenilworth Ave Sb East Capitol St & Ramp 
C 463.9  Steel  Stringer/Multi-beam 

or Girder  55,000 1957 86.50% Functionally 
Obsolete  

102 22nd Street, N.W. K Street, N.W. 65.9  Steel  Stringer/Multi-beam 
or Girder  7,100 1960 84.00% Functionally 

Obsolete  

104 Ramp To Benning Rd Sb Kenilworth Ave 47.9  Steel  Stringer/Multi-beam 
or Girder  11,400 1955 91.30% Functionally 

Obsolete  

104-1 Ramp Fr Benning Rd Sb Kenilworth Ave 76.1 Steel  Stringer/Multi-beam 
or Girder  5,000 1955 66.90% Functionally 

Obsolete  
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169 Center Highway Br Potomac River & Ohio 
Dr 2483.1  Steel 

Continuous  
Stringer/Multi-beam 
or Girder  75,000 1968 81.00% Functionally 

Obsolete  

170-1 14th Street, Nb Potomac River & Ohio 
Dr 2434.2  Steel 

Continuous  
Stringer/Multi-beam 
or Girder  100,000 1950/ 1976 29.00% Structurally 

Deficient  

238 Military Road Joyce Road 87.9  Steel  Stringer/Multi-beam 
or Girder  25,000 1957 91.50% Functionally 

Obsolete  

503-E Benning Rd-Eb Kenilworth Ave-B&O 
Rr 470.2  Steel  Girder and 

Floorbeam System  55,000 1961/ 1989 66.40% Functionally 
Obsolete  

503-W Benning Rd-Wb Kenilworth Ave-B&O 
Rr 470.2  Steel  Girder and 

Floorbeam System  55,000 1936/ 1982 84.00% Functionally 
Obsolete  

505 Anacostia Freeway Penn Rr Yards,S.E. 2116.2  Steel 
Continuous  

Girder and 
Floorbeam System  75,600 1960 90.70%   

529 H Street Washington Terminal 
Yard 1442.0  Steel  Girder and 

Floorbeam System  19,000 1907/ 1977 92.10% Functionally 
Obsolete  

534 New York Avenue  Wash Terminal Yards 438.0  Steel 
Continuous  

Girder and 
Floorbeam System  69,900 1967 73.90%   

544 S.Dakota Avenue B&O Railroad 140.1  Steel  Stringer/Multi-beam 
or Girder  25,900 1968 59.20% Functionally 

Obsolete  

550 Ninth Street, N.E. Penn Rr & B&O Rr 704.1  Steel  Girder and 
Floorbeam System  25,000 1941/ 1976 40.20% Structurally 

Deficient  

550-E Ninth Street, N.E.  New York Avenue 224.1  Steel  Girder and 
Floorbeam System  2,500 1941/ 1975 31.30% Structurally 

Deficient  

550-W Ninth Street, N.E.  New York Avenue 224.1  Steel  Girder and 
Floorbeam System  2,500 1941/ 1976 34.00% Structurally 

Deficient  

556 New Hampshire Ave B&O Railroad & Metro 109.9  Steel  Stringer/Multi-beam 
or Girder  25,900 1934/ 1974 82.20%   

576 Eastern Avenue, Ne B&O Railroad, N.E. 115.2  Steel  Stringer/Multi-beam 
or Girder  15,700 1937/ 2000 76.10%   

596 Michigan Avenue B&O Railroad 617.2  Steel 
Continuous  

Stringer/Multi-beam 
or Girder  15,200 1937/ 1982 75.10% Functionally 

Obsolete  

1000 Anacostia Freeway Penn Ave Interchange 180.1  Steel  Girder and 
Floorbeam System  75,600 1963 91.00%   
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1001 Anacostia Freeway Park Rd Connection 56.1  Steel  Stringer/Multi-beam 
or Girder  75,600 1963 83.50% Structurally 

Deficient  

1001 Ramp 6 Over Pk Rd Park Rd Connection 65.9  Steel  Stringer/Multi-beam 
or Girder  2,250 1963 81.50% Structurally 

Deficient  

1002 Anacostia Freeway Park Rd Connection 54.1  Steel  Stringer/Multi-beam 
or Girder  17,500 1963 93.00%   

1004 13th Street, S.E. Anacostia Frwy & B&O 
RR 422.9  Steel  Stringer/Multi-beam 

or Girder  49,900 1964 72.80%   

1006 Ramp 10 Overpass I-295&Park Rd 823.2  Steel  Stringer/Multi-beam 
or Girder  60,200 1964 67.10%   

1007 Anacostia Freeway Park Rd Connection 48.9  Steel  Stringer/Multi-beam 
or Girder  75,000 1964 85.40%   

1008 Anacostia Freeway Howard Rd S.E. 144.0  Steel  Stringer/Multi-beam 
or Girder  122,500 1964 69.90%   

1009 Anacostia Freeway Suitland Pkwy S.E. 162.1  Steel  Stringer/Multi-beam 
or Girder  95,000 1964 82.70% Functionally 

Obsolete  

1010R 11th Street, S.E. B&O Rr,S.E. 103.0  Steel  Stringer/Multi-beam 
or Girder  24,600 1964 72.70%   

1011 Nb S.Capitol St Suitland Pkwy 63.0  Steel  Stringer/Multi-beam 
or Girder  20,000 1964 74.10% Functionally 

Obsolete  

1012 Anacostia Freeway Firth Sterling Ave & Rr 247.1  Steel  Stringer/Multi-beam 
or Girder  92,200 1964 65.70% Functionally 

Obsolete  

1013 11th St.S.E. Anacostia Freeway 121.1  Steel  Stringer/Multi-beam 
or Girder  36,000 1964 67.90%   

1014-N Anacostia Freeway Malcom X. Avenue 79.1  Steel  Stringer/Multi-beam 
or Girder  45,000 1963 72.50% Functionally 

Obsolete  

1014-S Anacostia Freeway Malcom X. Avenue 79.1  Steel  Stringer/Multi-beam 
or Girder  42,400 1963 90.70%   

1015 Sb Exit Ramp South Capitol St S.E. 107.9  Steel  Stringer/Multi-beam 
or Girder  15,000 1962 62.00% Functionally 

Obsolete  

1016-N Anacostia Freeway S. Capitol Street, S.E. 107.0  Steel  Stringer/Multi-beam 
or Girder  42,400 1963 56.70% Functionally 

Obsolete  
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1017-S Anacostia Freeway S.Capitol St S.E. 137.1  Steel  Stringer/Multi-beam 
or Girder  42,400 1963 67.80% Functionally 

Obsolete  

1018-N Anacostia Frwy Nb Chesapeake Street, S.E. 69.9  Steel  Stringer/Multi-beam 
or Girder  70,000 1961 70.60% Functionally 

Obsolete  

1018-S Anacostia Frwy Sb Chesapeake Street, S.E. 68.9  Steel  Stringer/Multi-beam 
or Girder  70,000 1961 70.60%   

1019-N Anacostia Frwy Nb Naval Research Lab 
Road 63.0  Steel  Stringer/Multi-beam 

or Girder  59,900 1960 88.10% Functionally 
Obsolete  

1019-S Anacostia Frwy Sb Naval Research Lab 
Road 63.0  Steel  Stringer/Multi-beam 

or Girder  59,900 1960 91.30%   

1026 Anacostia Freeway Oxon Run Bay 283.2  Steel 
Continuous  

Stringer/Multi-beam 
or Girder  76,600 1960 85.00%   

1102-C Ramp C I695 East P.B.&W. Railroad & 
Ramp 202.1  Steel  Stringer/Multi-beam 

or Girder  15,000 1960 81.90% Functionally 
Obsolete  

1104 Southwest Freeway South Capitol Street 550.9  Steel  Stringer/Multi-beam 
or Girder  120,000 1965 79.90% Functionally 

Obsolete  

1104-C Southwest Freeway South Capitol Street 569.9  Steel  Stringer/Multi-beam 
or Girder  25,000 1964 73.90% Functionally 

Obsolete  

1104-D Southwest Freeway South Capitol Street 522.0  Steel  Stringer/Multi-beam 
or Girder  25,000 1963 95.70%   

1104-G Southwest Freeway South Capitol Street 640.1  Steel  Girder and 
Floorbeam System  30,000 1964 69.00% Functionally 

Obsolete  

1104-
GD Southwest Freeway South Capitol Street 137.8  Steel  Girder and 

Floorbeam System  30,000 1964 95.20%   

1109 Southeast Frwy Pb&W R.R.& Virginia 
Ave. 1458.1  Steel  Girder and 

Floorbeam System  103,000 1964 81.00% Functionally 
Obsolete  

1110 Southeast Frwy 3rd Street, S.E. 86.9  Steel  Stringer/Multi-beam 
or Girder  103,000 1965 81.60%   

1111 Southeast Frwy 4th Street, S.E. 65.9  Steel  Stringer/Multi-beam 
or Girder  103,000 1965 78.20%   

1112 I-695 Se Freeway 6th Street, S.E. 81.0  Steel  Stringer/Multi-beam 
or Girder  103,000 1968 88.30%   
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1113 Southwest Freeway Wash Channel & Maine 
Ave 1578.2  Steel  Stringer/Multi-beam 

or Girder  165,000 1961 81.00%  

1113-E Ramp E To 12th St Maine Ave & Sw Frwy 1387.2  Steel  Stringer/Multi-beam 
or Girder  35,000 1961 69.50% Functionally 

Obsolete  

1114 L'enfant Promenade D Street, S.W. 729.0  Steel 
Continuous  

Girder and 
Floorbeam System  7,500 1961 77.10% Functionally 

Obsolete  

1133 Interstate 395 Potomac R. And Ohio 
Dr. 2265.2  Steel 

Continuous  
Stringer/Multi-beam 
or Girder  100,000 1960 55.00% Functionally 

Obsolete  

1134 14th St Nb&Sb&Us-1  Lane C & C1 I-395 180.1  Steel 
Continuous  

Stringer/Multi-beam 
or Girder  95,000 1969 81.00% Functionally 

Obsolete  

1134-A1 14th St. Nb  Lane A-1 Nb I-395 144.0  Steel  Stringer/Multi-beam 
or Girder  40,000 1969 85.30%   

1140-M Massachusetts Ave Center Leg Innerloop 
I39 180.1  Steel  Stringer/Multi-beam 

or Girder  26,000 1968 91.50%   

1140-H H Street Center Leg Inner Loop 165.0  Steel  Stringer/Multi-beam 
or Girder  15,000 1968 74.10% Functionally 

Obsolete  

1141-B Ramp B Ent. I395 Ramp D South Exit I-
395 118.1  Steel  Stringer/Multi-beam 

or Girder  15,000 1970 92.00% Functionally 
Obsolete  

1142 Ramp 1 Sb Exit Rmp 3 To Sb I-
95 71.9  Steel  Stringer/Multi-beam 

or Girder  17,500 1972 84.30% Functionally 
Obsolete  

1143 K Street Center Leg,Inner Loop 245.1  Steel  Stringer/Multi-beam 
or Girder  17,600 1971 75.90% Functionally 

Obsolete  

1200 Ramp C Little River & Gw 
Pkwy 737.9  Steel 

Continuous  
Stringer/Multi-beam 
or Girder  15,000 1964 76.00% Functionally 

Obsolete  

1200-D Ramp D To Rt 50 Little R & Gw Pkwy 560.1  Steel 
Continuous  

Girder and 
Floorbeam System  40,000 1964 74.00% Functionally 

Obsolete  

1200-E Ramp E To Gw Pkwy Little River 428.2  Steel 
Continuous  

Girder and 
Floorbeam System  17,500 1964 92.50%   

1200-L I-66 Little River & 
G.W.Pkwy 1079.1  Steel 

Continuous  
Stringer/Multi-beam 
or Girder  89,000 1964 73.00%   

1200-M T. Roosevelt Brid Pot River & Potomac 
Pkwy 1616.2  Steel 

Continuous  
Girder and 
Floorbeam System  89,000 1964 62.00% Functionally 

Obsolete  
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1205 Tr Bridge(Ramp C) Inner Loop 243.1  Steel 
Continuous  

Stringer/Multi-beam 
or Girder  17,500 1964 85.00% Functionally 

Obsolete  

1206 Tr Bridge(Ramp F) Inner Loop 145.0  Steel 
Continuous  

Stringer/Multi-beam 
or Girder  12,100 1964 85.10% Functionally 

Obsolete  

1303 Ramp 1 Whitehurst I-66 To W.H. Frwy. 780.9  Steel  Box Beam or Girders 
- Multiple  7,000 1964 80.20%   

1400 Southeast&Fwy 7th Street 74.2  Steel  Stringer/Multi-beam 
or Girder  103,000 1969 86.90%   

1401 Southeast Fwy 8th Street 368.1  Steel  Stringer/Multi-beam 
or Girder  103,000 1970 87.20%   

1402 Southeast Freeway Ramp B 65.9  Steel  Stringer/Multi-beam 
or Girder  103,000 1970 72.00%   

1404 11th St,Se I-695 Southeast 
Freeway 142.1  Steel 

Continuous  
Stringer/Multi-beam 
or Girder  15,000 1971 61.80%   

1405 Se Freeway 11th St,Se, Se Fwy Ra 
& 1319.9  Steel  Box Beam or Girders 

- Multiple  10,000 1970 62.70% Functionally 
Obsolete  

1406 Road Se,Sw I-695 N Street,S.E. 55.1  Steel  Stringer/Multi-beam 
or Girder  35,000 1967 66.00% Structurally 

Deficient  

1406 Road Es,Ws I-695 N Street,Se 55.1  Steel  Stringer/Multi-beam 
or Girder  35,000 1967 81.90%   

1407 Southeast Freeway M St & 11th St S.E. 1182.1  Steel  Box Beam or Girders 
- Multiple  20,000 1970 60.40% Functionally 

Obsolete  

1408-ES Road Es Road Sw Ws Freeway 823.2  Steel  Box Beam or Girders 
- Multiple  12,500 1971 63.90% Functionally 

Obsolete  

1408-SE Road Se I295 Ramp 
Sw&Ws&Freeway 644.1  Steel  Box Beam or Girders 

- Multiple  25,000 1971 71.80% Functionally 
Obsolete  
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7 E RAMP TO WH FRWY  STORAGE YD NEAR 
POTOMAC 282.2  Concrete 

Continuous (2)  
Stringer/Multi-beam or 
Girder  24,600 1956 100.00%  

22 16TH STREET. N.W. PINEY BRANCH 
PARKWAY 272.0  Concrete  Arch - Deck  30,600 1906 75.30% Functionally Obsolete  

23 NORTH CAPITOL ST IRVING ST 
INTERCHANGE 131.9  Concrete 

Continuous (2)  
Frame (except frame 
culverts)  37,900 1956 92.30%   

29 
CONNECTICUT 
AVENUE 

ROCK CREEK & 
POTOMAC PKW 1157.2  Concrete 

Continuous (2)  Arch - Deck  34,000 1907 72.80% Functionally Obsolete  

36 K STREET, N.W. POTOMAC PKWY 79.1  Concrete  Frame (except frame 
culverts)  48,000 1940 67.80%  

36 K STREET, N.W. ROCK CREEK 75.1  Concrete  Girder and Floorbeam 
System  47,700 1940 72.20% Functionally Obsolete  

36 
RAMPS TO&FROM 
PKWY ROCK CREEK 77.8  Concrete  Frame (except frame 

culverts)  9,000 1940 90.10%   

45 EASTERN AVENUE KENILWORTH AVE 87.9  Prestressed 
Concrete  

Box Beam or Girders - 
Multiple  26,300 1957 47.00% Structurally Deficient  

74 
ALABAMA AVENUE, 
SE SUITLAND PARKWAY 87.9  Concrete 

Continuous (2)  
Frame (except frame 
culverts)  19,200 1943 73.30% Functionally Obsolete  

75 M. L. KING AVENUE SUITLAND PARKWAY 210.0  Concrete  Frame (except frame 
culverts)  24,200 1944 70.90% Functionally Obsolete  

114 
MASSACHUSETTS 
AVE 

ROCK CREEK &POT 
PARKWAY 386.2  Concrete 

Continuous (2)  Arch - Deck  49,600 1939 72.00%   

118 PENNSYLVANIA AVE ROCK CREEK & POT 
PKWY 275.9  Concrete  Arch - Deck  25,000 1916 62.00% Functionally Obsolete  

171-1 14TH STREET, S.W. MAINE AVENUE, S.W. 495.1  Concrete  Frame (except frame 
culverts)  100,000 1942 97.00%   

171-2 14TH STREET, S.W. OUTLET CHANNEL, 
S.W. 168.0  Concrete  Frame (except frame 

culverts)  100,000 1942 88.00%   

171-3 14TH STREET, S.W. HAINES POINT PARK 
EXIT 109.9  Concrete  Frame (except frame 

culverts)  100,000 1942 95.00% Functionally Obsolete  
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209 16TH STREET, N.W.  MILITARY RD 80.1  Concrete  Frame (except frame 
culverts)  35,000 1958 92.00% Functionally Obsolete  

229 MILITARY ROAD ROCK CREEK & 
BEACH DR 220.2  Concrete 

Continuous (2)  
Stringer/Multi-beam or 
Girder  25,000 1956 79.00%   

242 NEW YORK AVENUE  SOUTH DAKOTA 
AVENUE 71.9  Concrete  Frame (except frame 

culverts)  82,100 1954 68.80%   

563 NEW YORK AVENUE PENNSYLVANIA 
RAILROAD 337.9  Concrete 

Continuous (2)  
Frame (except frame 
culverts)  82,100 1954 82.70% Functionally Obsolete  

1100 
SOUTHWEST 
FREEWAY 4TH STREET, S.W. 75.1  Prestressed 

Concrete  
Box Beam or Girders - 
Multiple  163,000 1959 83.00%   

1103 
SOUTHWEST 
FREEWAY 

HALF ST TO 2ND ST 
SW 799.9  Prestressed 

Concrete  
Box Beam or Girders - 
Multiple  163,000 1963 85.00%   

1103-C 
SOUTHWEST 
FREEWAY 

2ND ST TO HALF ST 
SW 280.9  Prestressed 

Concrete  
Stringer/Multi-beam or 
Girder  22,500 1963 78.40%   

1103-E 
SOUTHWEST 
FREEWAY 

HALF ST TO 2ND ST 
SW 480.0  Prestressed 

Concrete  
Stringer/Multi-beam or 
Girder  20,000 1963 76.60% Functionally Obsolete  

1103-F 
SOUTHWEST 
FREEWAY 

HALF ST TO 2ND ST 
SW 142.1  Prestressed 

Concrete  
Stringer/Multi-beam or 
Girder  12,500 1963 77.50% Functionally Obsolete  

1103-G 
SOUTHWEST 
FREEWAY 

HALF ST TO 2ND ST 
SW 578.1  Prestressed 

Concrete  
Box Beam or Girders - 
Multiple  25,000 1963 97.70%   

1104 RAMP E & RAMP F PEDESTRIAN 
UNDERPASS 23.0  Concrete  Slab  25,000 1964 94.60%   

1204 T.R. BRIDGE INNER LOOP 196.9  Concrete 
Continuous (2)  

Frame (except frame 
culverts)  10,400 1964 75.10% Functionally Obsolete  

1209 VIRGINIA AVENUE E STREET EXPWY 
TUNNEL 69.9  Concrete 

Continuous (2)  
Frame (except frame 
culverts)  20,800 1964 85.80% Functionally Obsolete  

1304 K STREET  WHITEHURST FRWY 
RAMPS 306.1  Concrete 

Continuous (2)  
Box Beam or Girders - 
Multiple  47,700 1965 71.10%   
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1.0 Introduction 

1.1. Problem Statement  
Crashes involving large trucks are a serious traffic safety problem. In 2008, 380,000 large trucks were 
involved in traffic crashes nationwide; 4,066 were involved in fatal crashes. Tragically, 4,229 people died 
(11% of all the traffic fatalities reported) and an additional 90,000 were injured in those crashes. The 
result: in 2008, one in nine traffic fatalities resulted from a collision involving a large truck (large trucks are 
defined as trucks with a gross vehicle weight (GVW) of at least 10,000 pounds).  

Crashes involving a truck are critical as these vehicles are larger, heavier, and less maneuverable; they 
have greater stopping distance than passenger vehicles and account for an increasingly larger proportion 
of the traffic on U.S. highways. Truck travel is growing at unprecedented rates—3.5%, annually, as 
compared to 2.5% for all vehicles. Trucks now routinely account for 40% of the traffic mix on certain 
segments of interstate highways at various times of the day. As the truck portion of the traffic mix will 
likely continue to increase, truck crashes and fatalities will also increase.  

Crashes involving trucks also carry higher economic costs with respect to infrastructure clean-up and 
repair costs and tend to be more disruptive to other road users than other crashes by creating significant 
road closures and traffic delays. Against this backdrop, there is an urgent need to address significant 
truck safety issues through the use of proven strategies and better integration among agencies 
responsible for safety enforcement, engineering, and education. 

1.2. Overview of Truck Safety Trends (1998-2008)  
Data collected by FMSCA, including data analyzed as part of the Large Truck Causation Study (LTCS) 
shows a number of trends regarding large truck crashes in the U.S.: 

• More trucks on the road: The number of large trucks registered in the U.S. increased nearly 
50 percent between 1988 and 2008, from over six million to just over nine million. 

• More truck miles: Truck vehicle miles traveled (VMT) has increased by 65 percent. In 1988, 
trucks traveled just under 137 billion miles. In 2008, truck VMT exceeded 227 billion miles. 

• Fewer trucks involved in crashes: The number of large trucks involved in fatal crashes 
declined 22 percent between 1988 and 2008, from 5,241 to 4,066. 

• Fewer fatalities resulting from large truck crashes: In 1988, large truck crashes resulted 
in 5,679 fatalities in the U.S. By 2008, the number of fatalities resulting from large truck 
crashes had decreased by 26 percent, to 4,229. 

• Crash rates fell by half: The fatal crash rate for large trucks (i.e., the number of crashes 
resulting in a fatality per 100 million VMT) for large trucks decreased from 3.54 per 100 
million VMT in 1988 to 1.64 per 100 million VMT in 2008. In the same period, total fatalities 
per 100 million VMT decreased from 4.12 to 1.86. 

These trends are summarized in Table 1 below: 

Table 1: Comparison of Truck Crash Measures, 1988-2008 

 1988 2008  Change 

Fatal Crashes 4,885 3,733 -24% 

Vehicles Involved 5,241 4,066 -22% 

Occupant Fatalities 911 677 -26% 
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 1988 2008  Change 

Total Fatalities 5,679 4,229 -26% 

Million VMT 137,985 227,458 65% 

Fatal CMV Crashes per 100 Million VMT  3.54 1.64 -54% 
CMV Involved in Fatal Crashes per 100 Million VMT  3.8 1.79 -53% 

Fatalities per 100 Million VMT  4.12 1.86 -55% 

Large Trucks Registered 6,136,884 9,006,738 47% 

 

The decrease in fatal truck crash rates in the past two decades has been dramatic, particularly in light of 
the increasing use of trucks to transport goods and the corresponding increase of truck VMT. 
Nonetheless, while trucks account for about seven percent of VMT, in 2008 large trucks accounted for 
eight percent of all vehicles involved in fatal crashes and crashes involving a large truck accounted for 
eleven percent of all traffic fatalities reported. 

1.3. Impacts of Truck Configuration, Size and Weight 
There have not been significant changes to federal truck size and weight standards in nearly three 
decades. The last major change in federal policy toward truck size and weight was contained in the 
Surface Transportation Act of 1982, which established 80,000 lbs. as the allowable gross weight limit on 
National Network (NN) highways. The NN includes: (1) the Interstate Highway System; and, (2) other 
highways designated by the states in response to the Surface Transportation Assistance Act (STAA) of 
1982. The NN, often referred to as the national truck network, consists of highways considered capable of 
safely handling larger commercial motor vehicles. 

However, as the US economy becomes more integrated, many traditional U.S. industries are seeking 
greater transportation productivity to remain competitive. For highway transport adopting special truck 
size and weight limits on state routes may mean the difference between retaining local jobs or a plant 
closure. For instance, many states allow special size and weight limits for timber, agriculture and other 
local industries. All these factors have resulted in an increasing number of oversize/overweight (OS/OW) 
special permit operations. As the number of large truck operations increases, their ability to safely 
navigate secondary road systems (off the NN) becomes a safety concern. 

While truck size and weight is a highway safety concern, the actual role that truck size and/or weight 
plays in contributing to highway safety remains murky: 

“No existing truck crash data set was found to have sufficient information for a scientific analysis of the 
contributions of size and weight (especially OS/OW) to crash causation or severity. The complex, 
confounding relationships between the contributing factors and the small sample sizes for different 
configurations of the largest commercial vehicles are two examples of why existing data is not sufficient.” 

While there is a shortage of data directly correlating truck size and weight with the type, frequency, and 
casualties of roadway crashes, there is evidence that point to a number of trends relevant to truck safety: 

• Analyses of crash databases have noted that truck travel on lower performance roads (e.g., 
undivided, higher speed limit roads with numerous intersections and entrances) significantly 
increases crash risks compared to travel on Interstates and other higher quality roads.  

• Higher traffic densities, which are common in urban and populous areas, exacerbate this 
problem. The majority of fatal crashes involving trucks occur on non-Interstate, U.S. and 
State routes, many of which are undivided and have high posted speed limits. 
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Based on evidence noted above, truck size and weight policy and potential changes to those policies 
should especially focus on truck travel patterns and truck performance capabilities in terms of use on 
lower performance roads and roads with high or high growth traffic densities. 

A synthesis report examining truck safety completed for the American Association of State Highway and 
Transportation Officials (AASHTO) reviewed a wide number of previous studies and concluded that the 
distribution of truck crash fatalities largely mirrors the distribution of truck types, with nearly 90 percent of 
crashes involving straight trucks or single semitrailers. In 2005, triple trailers were involved in only four 
crashes across the U.S.; however, the AASHTO report notes that this may be due to their being used 
largely on interstate highways. Another possible factor is that the largest vehicles are typically driven by 
the most experienced drivers. 

1.4. Purpose of Study 
This study is conducted as a part of the District-wide Truck Safety Enforcement Plan, which consists of 
six interrelated tasks. This report, Task 4, is the Truck Safety Analysis Report. The results of each task 
are described in a series of memoranda.  

The number of trucks traveling on the District’s roads continues to rise each year. Consequently, if the 
current crash rates remain the same, the number of crashes involving trucks will also grow. To negate the 
effects of this projected increase in truck travel, the District Department of Transportation (DDOT), 
through its Strategic Highway Safety Plan (SHSP), has adopted a goal of reducing the number of injuries 
of truck-related crashes by 12 per year to meet the District’s 2025 safety goal of zero deaths and 
disabling injuries. To achieve this goal, the SHSP recommends analyzing and treating truck high-crash 
locations as one of the key action items to be undertaken in the short term. 

The objectives of this Technical Memoranda are to provide a comparative analysis of truck safety trends 
in the District, analyze and evaluate the truck high-crash locations and identify strategies to mitigate them. 
The study also provides additional safety information related to the proposed truck route map, crash data 
collection, and public outreach. 

1.5. Organization of Report 
This document contains the following six sections:  

1. Section 1.0, Introduction—Provides the context for conducting a system-wide truck safety 
analysis and describes the purpose of this study.  

 
2. Section 2.0, Existing Conditions—Provides an overview of existing trucking conditions in the 

District, including traffic volumes, crash data, truck restrictions, and the proposed truck routes 
 
3. Section 3.0, Comparative Analysis of Truck Safety Tends—Provides a comparison of truck 

trends in the District and its neighboring States using FMCSA SAFETYNET data.  
 

4. Section 4.0, Truck High Crash Analysis Methodology—Presents an overview of the methods 
and data sources, intersection selection criteria, and assumptions.  

 
5. Section 5.0, Truck High Crash Intersection Recommendations—Describes existing 

conditions and crash histories at each selected intersection. Intersection and corridor-specific 
recommendations to reduce crashes are provided as well.  

 
6. Section 6.0, Overall Findings and Recommendations—Discusses overall findings and 

proposes additional proven strategies to improve overall truck safety in the District. 
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2.0 Existing Conditions 
This section describes the data on existing conditions for truck travel in the District of Columbia that the 
Study Team has gathered. There has been no original data collection associated with this project; the 
Study Team has relied exclusively on data that have already been collected or compiled by DDOT. 

2.1. Truck Traffic 
On average, trucks form 5% of traffic entering and exiting the city. While New York Avenue shows the 
greatest absolute volume of truck traffic, the Georgia Avenue and Piney Branch Road locations have the 
greatest percentage of truck traffic among all the locations for which data is available: about 19% and 
12% inbound and 15% and 12% outbound, respectively. 

Of the total truck traffic bound for the District, a significant portion (more than 40%) comes in from the 
northeast. This is related to the fact that northeast Washington and the Maryland suburbs to the east are 
home to several warehouses and transfer points, particularly in Ward 5 along New York Avenue and in 
the Landover and Lanham, Maryland area. The next truck corridor of significance appears to be from 
Maryland via southeast Washington. 

Outbound truck traffic, presents a similar picture of truck trip generation in the District with northeast and 
southeast outbound trips forming a significant portion of trucks leaving the District. 

New York Avenue and Bladensburg location has one of the highest truck volumes in the District (Georgia 
Avenue is the highest truck crash locations). Light and heavy 2-axle single unit trucks form the largest 
part of the truck traffic entering and exiting the District of Columbia via New York Avenue. Combination 
truck-trailer traffic forms 12-14% of inbound and outbound truck traffic at the same intersection. While 
their absolute volumes might be small relative to the other truck types, combination truck-trailers 
significantly impact traffic because of their size and maneuverability characteristics. 

Georgia Avenue shows heavy truck volumes of about 18% on an average weekday with combination 
trucks forming a significant percentage of truck traffic at this location for both outbound and inbound 
traffic. They account for almost 40% of the inbound and 35% of the outbound truck traffic. 

2.2. Truck Routes  
DDOT has developed a truck route system, based on the recommendations of the Volpe Study, working 
in partnership with the trucking industry and local neighborhoods. The set of truck routes were developed 
to keep unnecessary truck traffic off residential streets and to ensure that trucks use only roadways with 
adequate geometry and pavement condition to accommodate large and heavy vehicles. The proposed 
truck route system has five categories of roadways: 

1. Primary truck routes—major arterials with high truck traffic, near major truck destinations such as 
transfer centers, and that provide adequate geometry to accommodate trucks. Trucks up to 80,000 
pounds would be allowed on these roadways at all times of the day, with the possibility of issuing 
special permits for overweight or oversize vehicles. 

2. Limited use truck route—Military road between Western Avenue and Nebraska Avenue, NW 

3. Truck routes under evaluation—the following routes given primary designation which serves a major 
FedEx facility with high truck traffic volumes are still under evaluation: 

• 4th Street from S Street NE and Rhode Island Avenue NE  
• Eckington Place from Florida Avenue NE and R Street NE 
• Harry Thomas Way/3rd St between Eckington PL NE and S Street NE 
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 R Street between Eckington Place NE and 3
rd

 Street NE 

 S Street between 3rd Street NE and 4th Street NE  

 Good Hope Road between Martin Luther King Jr Blvd SE and Minnesota Avenue SE is 
another route still being evaluated with concern over noise, congestion and safety. Good 
Hope Road SE from MLK Jr. Avenue to Minnesota area is a commercial segment with land 
use designation as a commercial low density; trucks currently use Good Hope Road from 
MLK Avenue in order to cross back over 11th street bridge; beyond Minnesota the street is 
entirely residential; This route was changed to primary designation only between MLK Jr 
Avenue and Minnesota Avenue. 

4. Charter bus routes—the following routes are designed for tour buses only 

 East Capitol Street between 2
nd

 Street NE and 14
th
 Street NE  

 Independence Avenue between 2
nd

 Street SE and 14
th
 Street SE 

 Maryland Avenue between 2
nd

 Street NE and 11
th
 Street NE 

 Massachusetts Avenue between 2
nd

 Street SE and 14
th
 Street NE 

 Pennsylvania Avenue between 2
nd

 Street SE and 5
th
 Street SE 

 

5. Restricted Truck Route Area—large trucks are barred on roadways located in the area surrounding 
the U.S. Capitol and the White House. In addition to being an area with unique security concerns, this 
area also has severe traffic congestion and high pedestrian volumes. The restricted zone allows 
trucks with 2 axles and 6 tires and smaller at all hours. Vehicles with more than 2 axles or 6 tires 
would be prohibited from operating in this area during the business day (7 AM to 6 PM Monday 
through Friday) 

Trucks would be banned on all other streets within the District—streets not designated as a preferred 

truck route and not located within the restricted zone. 

2.3. CMV Crash Data 

In the District 

of Columbia, 

in 2008, 

1,030 truck 

crashes 

caused 2 

deaths and 

183 injuries 

(Figure 1). 

While this is a 

45 percent 

decrease in 

truck crashes 

from 2006 

(1,904 truck 

crashes)—

paralleling the 

downward 

trend in all 

vehicle 

crashes in the 

Figure 1: CMV Traffic Collisions from 2006-2008 
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crashes in the District—trucks were disproportionately involved in serious crashes. Fifteen percent of all 
vehicles involved in crashes between 2006 and 2008 were commercial motor vehicles (CMVs), while 
CMVs are only about 5 percent of traffic in the District. 

2.3.1. Top 10 Primary Contributing Factors 
The most significant 
causes of CMV crashes 
are presented in Figure 2. 
As observed from the 
figure below, driver 
inattention, changing 
lane(s) without caution and 
improper passing emerged 
to be top three primary 
contributing factors for 
CMV crashes in DC in 
2008. 

 
 
 
 
 
 
 
 
 

2.3.2. CMV Crashes Involving Pedestrian 
The District of Columbia is a pedestrian friendly city and such, crashes involving pedestrians are critical to 
safety engineers and law makers. With over 50% of the workers in the District either commute by public 
transportation or walk to work (2006 American Community Survey), it is crucial to understand the causes 
and severity of 
pedestrian 
involved crashes 
in DC. 

The summary of 
CMV collisions 
involving 
pedestrians are 
presented 
graphically in 
Figure 3. Based 
on the results 
presented in the 
figure, a general 
downward trend 
was observed, 
with the total 
CMV collisions in 
2008 being the lowest 
as compared to the 

Figure 2: Top 10 Primary Contributing Factors for all CMV collisions 

Figure 3: CMV crashes involving pedestrians 
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prior years. In addition, while the total number of collisions involving pedestrians showed an increase in 
2008, the number of pedestrian involved in CMV-related crashes continued to decrease to an all time low 
number, which is less than half of the reported pedestrian-related CMV collisions in 2007. 

2.3.3. High Frequency CMV Crash Intersections 
As the first step of determining the high frequency CMV crash intersections, the crash occurrences for 
various intersections from 2006 through 2008 were compiled and arranged to identify the high frequency 
crash intersection rankings. On the basis of the results presented in Figure 4, it can be determined that 
the intersection of Wisconsin and M Street, NW was ranked the highest. Furthermore, the intersection of 
New York Avenue and Bladensburg Road was found to be the second highest among all intersections 
presented. For the purpose of this report, only the Top 20 locations were presented for discussion and 
analysis purposes. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 4: Top 20 intersections by number of CMV Crashes from 2006-2008 
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2.3.4. High Frequency CMV Crash Corridors 
Similar to the high frequency CMV crash intersections, the crash occurrences for various corridors from 
2006 through 2008 were compiled and arranged to identify the high frequency crash corridor rankings. On 
the basis of the results presented in Figure 5, it can be observed Pennsylvania Avenue, New york 
Avenue, and Wisocnsin Avenue were the three frequenctly reported corrdiors for CMV crashes in the 
District. 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 presents the crash trends on the high frequency CMV crash corrdiors. As shown in the figure,  
the total number of 
CMV crashes and 
their resultant 
injuries showed a 
descending trend.  
It is important to 
note that the Top 
14 high frequency 
CMV crash 
corriodors are also 
the Top 14 high 
frequency motor 
vehicle crash 
corridors in the 
District, with the 
only difference 
being the indiviual 
corridor ranking. 

 
 
 

Figure 5: Summary of High Frequency Crash Corridors (2006-2008) 

Figure 6: Summary of High Frequency Crash Corridors (2006-2008) 
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3.0 Comparative Analysis of Commercial Vehicle Safety Trends  

3.1. Truck Safety in the U.S. and the District of Columbia 
Vehicular travel has generally become safer in the U.S. for both passenger and commercial vehicles. 
However, concerns regarding the safe operation of large commercial vehicles have often been 
considered a barrier in the U.S. regarding changes to federal policy that might allow the operation of 
larger and/or heavier commercial motor vehicles (CMV) on national highway facilities. Historically, fatal 
crashes involving CMVs have been over-represented in crash statistics relative to other vehicle classes. 
Nationally, the number of fatal crashes involving CMVs over 10,000 pounds has fluctuated roughly 
between 4,200 and 4,600. However, in 2008 the number of fatal CMV involved crashes dropped below 
4,200 for the first time since 1975. Fatal crashes involving combination CMVs, such as a tractor-
semitrailer combination, typically are involved in about three-quarters of all CMV fatal crashes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nationwide between 1975 and 2008 fatal crashes per 100 million VMT for commercial trucks declined 64 
percent from 4.58 to 1.64. Over the same period, the fatal crash rate for passenger vehicles declined 62 
percent from 2.84 to 1.08. 

Figure 7: Fatal Crashes Involving a Large Truck in the U.S 
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Figure 8 displays the trend in fatal crashes involving large trucks in the District of Columbia and 
surrounding states over a thirteen year period. As with the national trend, overall the number of fatal CMV 
related crashes in mid-coast eastern states is declining. In 1997, the District and the four surrounding 
states experienced a total of 259 CMV related fatal crashes. Since then the total number of crashes for 
the five states remained between 204 and 236, before dramatically dropping to 163 in 2008. For the 
District of Columbia, the total number of fatal crashes has vacillated between zero and five. 

Table 2 ranks CMV fatality rates for all 50 states and the District of Columbia, using averages based on 
six years of crash and traffic count data. The most recent six years of available data for each state, from 
2003 to 2008, are averaged and the resulting fatality rates for each state are shown in descending rank. 
Washington, D.C. averaged five fatalities per year from CMV crashes with a normalized fatality rate of 
1.23 fatalities per 100 million MVMT. Washington, D.C. had the 9th lowest rate of commercial vehicle 
related fatalities, a rate lower than any surrounding states. 

Table 2: Comparison of State Commercial Vehicle Fatality Rates, 2003-2008 

 

 

Rank State 

Avg. 
Annual 

Fatalities 

Avg. Total 
 VMT 

(millions) 

Fatalities 
per 100 
million 
VMT 

 

 

Rank State 

Avg. 
Annual 

Fatalities 

Avg. 
Total 
VMT 

(millions) 

Fatalities 
per 100 
million 
VMT 

1 MA 32 54,775 0.58 27 FL 370 198,661 1.86 

2 RI 6 8,377 0.66 28 NV 40 20,846 1.89 

3 HI 9 9,988 0.85 29 PA 212 107,881 1.97 

Figure 8: Large Truck Involved Fatal Crashes for D.C. and Surrounding States 
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4 CT 27 31,708 0.85 30 AZ 120 59,682 2.01 

5 NH 13 13,340 0.96 31 TN 144 70,359 2.04 

6 NJ 85 73,599 1.15 32 MS 85 40,938 2.07 

7 MI 121 103,126 1.18 33 IN 150 71,795 2.09 

8 WA 67 55,863 1.20 34 SC 104 49,668 2.10 

9 DC 5 3,648 1.23 35 GA 236 111,917 2.11 

10 NY 172 137,385 1.25 36 ID 32 15,019 2.12 

11 CA 418 327,475 1.28 37 TX 507 234,446 2.16 

12 VT 10 7,786 1.28 38 ND 17 7,698 2.19 

13 MD 72 55,689 1.30 39 MO 157 68,710 2.28 

14 AK 7 4,992 1.37 40 MT 27 11,099 2.39 

15 UT 35 25,442 1.37 41 AL 143 59,740 2.39 

16 MN 78 56,753 1.37 42 IA 76 31,171 2.43 

17 VA 111 80,255 1.38 43 NE 47 19,250 2.43 

18 ME 21 14,904 1.39 44 NM 61 24,945 2.46 

19 WI 91 59,397 1.53 45 KY 118 47,479 2.49 

20 OH 170 110,211 1.54 46 OK 120 47,325 2.54 

21 CO 76 47,074 1.60 47 KS 78 29,572 2.65 

22 DE 15 9,292 1.61 48 WV 55 20,522 2.67 

23 IL 175 107,301 1.63 49 LA 121 44,938 2.69 

24 OR 58 34,947 1.67 50 AR 107 32,267 3.32 

25 NC 182 99,626 1.83 51 WY 33 9,293 3.57 

26 SD 16 8,811 1.83 US Average 5,228 2,976,981 1.76 

Source: USDOT/FHWA, Highway Statistics (annual series); FARS 
1. CMV includes large trucks (over 10,000 lbs. gross weight rating) and buses 
2. The Fatalities heading includes the number of fatalities involved in Large Truck and Bus fatal crashes 
3. Fatality Rate: equal to the ‘Number of Fatalities Involved in Commercial Motor Vehicle Fatal Crashes’ divided 
by the ‘State Total VMT’ multiplied by 100. Fatality Rate expresses as fatalities per 100 million commercial motor 
vehicle miles traveled. 
4. The average annual fatalities for each state are an annualized average rounded to the nearest whole number. 
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Figure 9 displays 
the fatality rate 
(truck related 
crash fatalities per 
100 million VMT) 
for CMVs in the 
District of 
Columbia, 
surrounding 
states, as well as 
the entire U.S. 
over a six year 
period. With the 
exception of West 
Virginia, these 
jurisdictions have 
generally 
performed better 
than average 
when compared to 
truck related crash 
rates for the U.S. 
as a whole. In 
2008, the District of 
Columbia had the 
lowest CMV fatality rate in the comparison group.  

 

3.2. Factors Relating to Commercial Vehicle Fatalities and Crashes 
Figure 10 compared the number of commercial vehicle crashes in the U.S. for different vehicle types 
across highway functional 
classes for the year 2004. 
The chart shows that the 
greatest number of crashes 
occurs on rural collector 
routes, while urban collector 
routes have the lowest 
number of fatal crashes. 
Comparable data for the 
District of Columbia was not 
available, for instance the 
FMCSA database does not 
show any non-fatal crashes 
over the past five years by 
Roadway Type. Fatal crashes 
for the district were all coded 
to “Local Road/Street” except 
one fatal crash that was 
coded to Interstate Highway 

in 2008. 

Figure 9: Commercial Vehicle Fatality Rate for U.S., D.C. and Surrounding States 

Figure 10: Comparison of Fatal Crash Counts for All Vehicles by Road 
Type – U.S. 
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4.0 Truck High Crash Analysis Methodology 
4.1. Conflict Analysis  
This report focuses on locations with high truck crashes as crash data was the only available criteria to 
determine unsafe intersections. Data does not exist on other known troublesome spots that may not have 
high crash numbers but are unsafe operationally. Discussions conducted with the DDOT Pedestrian 
Coordinator revealed that an inventory of potential high pedestrian-truck conflict locations does not exist. 
Further, it was indicated that citizen complaints are not documented effectively to ensure investigations 
and analysis. As a result, only crash data was available for analysis of high truck incident locations. 

4.2. Identification of Truck High-Crash Locations  
In July 2009, DDOT published the Commercial Motor Vehicle (CMV) Traffic Collision Fact Book, which 
identified the Top 20 intersections by number of CMV crashes. Rankings were based on crash data 
entered into Traffic Accident Reporting and Analysis System (TARAS) for the years 2006–08. For each 
intersection, data is provided for both the truck and bus crashes as well. However, a bus-truck crash was 
grouped under the bus as well as truck categories, “thus the number of CMV-involved collisions might be 
less than the total number of truck-involved collisions and bus-involved collision.” 

The Study Team re-ranked the intersections based on truck-related crashes (including truck-bus crashes) 
and selected the following intersections and corridor segments for further review and analysis:  

• Isolated Intersections: 
− Minnesota Avenue & Pennsylvania Avenue SE 
− Georgia Avenue & Missouri Avenue NW 
− 14th Street & U Street, NW 
− H Street & North Capitol Street NE/NW 

• Corridor Segments: 
− New York Avenue NE between Montana Avenue NE and Bladensburg Road NE 
− M Street NW between Wisconsin Avenue NW and 31st Street NW 
− South Capitol Street between M Street SE/SW and I Street SE/SW 

4.3. Data Collection 
Further to the selection of the intersections with the highest truck crashes, additional data collection was 
conducted in two-steps. All CMV crashes occurring at these locations (2006–2008) were extracted from 
the DDOT TARAS computerized database. The Study Team used the TARAS crash files to: 

• Sort the crash data by vehicle type.  

• Identify the compliant number (CCN) to retrieve the actual crash PD-10 forms from MPD. 

Three years of data were used to increase the number of cases in the analysis and improve the 
robustness of the findings. The data files included records on over 200 crashes for the 3-year period at 
the locations as identified in Section 2.3.3.  

4.4. Methodology  
The following methods were used during the analysis process: 

• Information contained in the PD-10 is often misleading in the sense that even light pick-ups, 
SUVs, etc., were described as trucks. The same information was carried through to the TARAS 
database, where vehicles were incorrectly classified as CMV trucks (GVW>10,000 lbs). In the 
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absence of information relating to axle and GVW, the Study Team had to make educated 
guesses to determine vehicle classification based on the vehicle make and body type, where 
available. This was critical for most hit-and-run crashes. For cases, where no vehicle information 
was available, except that it was described as a truck, the Study Team assumed the involved 
truck to be one with a GVW>10,000 lbs.  

• Only crashes occurring within 250 ft of the intersection are shown on the crash diagram. 

• Sideswipe crashes were classified as any crash that resulted from improper passing and/or 
changing lanes without caution. For instance, a vehicle crashing into the rear side of another 
vehicle while overtaking is classified as a sideswipe crash even though there was a rear-end 
damage.  

• A crash is termed rear end when a vehicle crashes into the vehicle in front of it in the same lane. 
This is usually caused by tailgating, panic stops, or driver inattention.  

• Where a notice of infraction (NOI) was not issued due to conflict of statement and/or lack of 
witnesses, the Study Team assigned the crash location based on the crash diagram and/or the 
lane in which the crash occurred as shown in the PD-10.  

• Crashes occurring between 9 pm–6 am during summer (April 1 to October 31) and from 6 pm–6 
am during winter (November 1 to March 31) are classified as nighttime crashes. 

The Study Team thoroughly analyzed each PD-10 crash report form to determine the contributing 
circumstances of the crash. This was done by examining the crash diagrams and narrative contained in 
the PD-10 forms, the direction of travel of the involved vehicles, and the intent of the drivers before the 
first impact. The data collection and analysis process was completed by generating a collision diagram 
that visually displayed the crash history. The collision diagram summarized the crash history of the site by 
superimposing it on a plan (CAD layout) for all the reported crashes. A summary of data is attached to the 
collision diagram detailing the crash type, approximate location, road condition, and time of the day. The 
objective was to identify locations where crashes occur, which may suggest a common problem. 

4.5. Site Visits 
Since the original crash reports contained limited roadway and site data a site inspection was undertaken 
to accurately assess road conditions and other relevant factors of the site. Visiting each 
intersection/corridor to observe driver and vehicle behavior was helpful in understanding the cause of the 
crashes at each intersection. These visits at also helped to confirm or refute any assumptions the team 
generated about the cause of the crashes based on the PD-10 data. Further, this allowed the 
investigators to observe the truck travel path and related conflicts with other vehicles and other roadway 
users. 

Driver stopping and yielding behavior was also observed in relation to the left and right turns during 
permissive green and signal clearance conditions. Passenger car behavior around large trucks and vice-
versa was observed as well. 

The intersections or corridor reviewed also included several site visits. With a good understanding of the 
intersection, vehicle, and roadway characteristics, recommendations were developed that related to both 
the specific intersection as well as the corridor perspective. The latter is even more important as the 
problems experienced at any one intersection are potential problems that can occur at other locations 
along that corridor. 
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5.0 Analysis and Recommendations for Truck High Crash Locations 
This section details existing conditions and analyses at the selected locations. Countermeasures that can 
potentially alleviate the high number of truck crashes are proposed as well. It should be understood that 
these recommendations are conceptual in nature and additional analysis and engineering is required to 
determine feasibility and ultimate design.  

5.1. New York Avenue Corridor NE 
Location—Ward 5 
 
With one of the largest land areas of all the District’s wards, Ward 5 also houses the most industrial 
activity within the District. More than 40 percent of trucks entering the District do so via its northeastern 
border with Maryland. This is expected as the Maryland suburbs east of the District and the eastern part 
of the District are home to many warehouses and transfer points, particularly along New York Avenue and 
in the Landover and Lanham, Maryland areas. The industrial facilities range from major food and beer 
distributors to garbage transfer stations to a major parcel delivery distribution center.  

The John Hanson Highway (US-50) becomes New York Avenue once it crosses into the District. Trucks 
also traverse through this area to access Interstate 295. New York Avenue has the greatest absolute 
volume of truck traffic entering and exiting the District. Light and heavy 2-axle single unit trucks form the 
largest part of the truck traffic with combination truck-trailer traffic accounting for 10-15% of inbound and 
outbound truck traffic. While their absolute volumes might be small relative to the other truck types, 
combination truck-trailers significantly impact traffic because of their size and maneuverability 
characteristics.  

New York Avenue also serves as a through route for commercial tour buses and other major tourists’ 
attractions located in the central part of the city. The National Arboretum is located directly off New York 
Avenue, approximately 2 miles from the DC/Maryland line.  

The New York Avenue corridor is part of the primary truck route network under the new proposed DDOT 
Truck Route Map and it is also an evacuation route.  

New York Avenue, with three lanes in each direction, is an east-west principal arterial with a posted 
speed limit varying between 25 and 45 mph. New York Avenue carries an average daily traffic (ADT) 
ranging from a low of 52,600 at 1st Street, NW to a high of 116,100 at the Prince George’s County Line. 
All lanes on New York Avenue are approximately 11 ft wide. In addition, separate service roads are 
provided for a segment of New York Avenue. The eastbound service road leads to the US National 
Arboretum, while in the westbound direction are entrances to several commercial buildings.  

Coupled with the high truck and passenger volumes, New York Avenue has some of highest crash 
frequency intersections overall. In fact, the top three truck crash locations in the District are all on New 
York Avenue. The following sections describe the location characteristics and their crash histories with 
potential countermeasures. 
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5.1.1. New York Avenue NE and Bladensburg Road NE  
This is the first intersection on New York Avenue as it enters the District from Maryland.  
 
Roadway Characteristics – New York Avenue at Bladensburg Road has three thru lanes and two 
separate offset left-turn lanes. The through and left-turning movements are separated by a 6-feet wide 
median. The posted speed limit is 45 mph.  
 
Bladensburg Road, NE, a two way minor arterial, operates as a three lane facility (thru, thru/shared right, 
right only) in each direction. A 6-foot wide median separates traffic on south side of the intersection. The 
posted speed limit varies between 25 mph and 30 mph. Bladensburg Road, NE carries an average daily 
traffic (ADT) of 15,600 north of New York Avenue. Left turns are prohibited onto New York Avenue NE as 
well as right turns on red signal indication (NO TURN ON RED).  
 
Alignment – Bladensburg Road intersects with New York Avenue at a 45-degree angle. The vertical 
alignment at the intersection is flat and straight respectively with good visibility.  

Traffic Control – The intersection is signalized and review of the signal-timing data provided by DDOT 
shows that there are three different cycle lengths used—80 seconds (off peak), 100 seconds (off peak 
and am peak, and 120 seconds (am peak and pm peak). Yellow clearance interval of 4 seconds is 

Figure 11: New York Avenue and Bladensburg Road, NE 
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provided on both New York Avenue and Bladensburg Road with an all-red interval of 2 seconds is also 
provided. The intersection is enforced by three red-light running located on each approach with the 
exception of southbound Bladensburg Road approach.  
 
The existing clearance intervals appear to be calculated based on passenger vehicle lengths (30 feet). 
Preliminary calculations conducted by the Study Team using Institute of Transportation Engineers (ITE) 
recommended formula using a truck vehicle length (50 feet) shows that all-red interval on New York 
Avenue should be close to 3 seconds 

Parking – Parking and standing are prohibited on all approaches to the intersection.  
 
Transit –There are no bus stops located within 250 feet of the intersection.  

Other Observations – During the site visit/s the Team observed: 

• Motorists on Bladensburg 
Road NE violating the ‘No 
Turn on Red’ restrictions 

• Motorists cutting through 
the Service Stations at the 
NW and SE corners of 
Bladensburg Road to 
bypass the signal and get 
onto westbound and 
eastbound New York 
Avenue respectively 

• Trucks using the 
westbound (inbound) New 
York Avenue service road 
through a break in barrier 
ignoring the local traffic 
only sign (Figure 12) 

• High volumes of truck 
traffic and congestion 

• Worn out road markings 

• Difficulty in detecting signal 
indications on northbound 
Bladensburg approach due 
to the large intersection 
clearance width and lack of 
signal backplates as shown 
in Figure 13  

 
PD-10 Information – A total of 38 crashes were reported at this location. Upon review of the PD-10 form 
it was determined that only 23 crashes can be analyzed. The reasons for eliminating other crashes 
include: 

• 8 crashes occurred on New York Avenue east of Bladensburg Road, over a distance ranging quarter 
mile and beyond. These crashes were incorrectly tagged to the nearest intersection 

• 2 crashes occurred inside the McDonald’s drive thru; 1 fixed-object crash was caused by the driver 
suffering a seizure; 2 crash had incomplete/inaccurate data 

Figure 12: Service Road entrance on inbound New York Avenue  
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Crash Analysis – Analysis of the 23 crashes indicated that there were 3 injury crashes resulting in 4 
injuries. Side swipe was the most frequently reported crash type with 17 (74%) crashes followed by rear 
end with 4 (17.4%) crashes. Five (5) of the sideswipe crashes were driveway related. Of the 23 crashes 
12 (52.2%) crashes occurred on New York Avenue. Figure 14 illustrates the approximate crash locations 
and crash types. 

Short Term Recommendations (Refer Figure 15): 

1. Repaint ladder type crosswalk markings and repaint approach lane delineations (including ‘paw’ 
markings within the intersection) on all approaches.  

2. Prohibit right turns from New York Avenue onto Bladensburg Road in both directions during red signal 
indication (time based) and install “No Turn On Red 7am-7pm” signs.  

3. Install retroreflective backplates on existing signal lenses on northbound Bladensburg Road approach 
and add retroreflective backplate border on all other approaches.  

Medium and Long Term Recommendations (Refer Figure 15): 

4. Install “WHEN FLASHING BE PREPARED TO STOP” advance traffic control sign on inbound New 
York Avenue. This sign should be activated prior to the end of the green phase. This provides 
warning to oncoming traffic that the signal is either about to turn red or is already red. This could 
reduce the number of rear-end crashes as well as red light violations.  

5. Install smart vehicle detectors (detectors that can distinguish between trucks and cars) to prioritize 
truck movements. The detectors sense when a truck has approached the signal and know if the 
signal is going to turn red before the truck is able to clear the intersection. If the truck would be unable 
to clear the intersection, the signal controller extends the signal phase to allow the truck to pass 
through the intersection.  

6. Conduct an access study to determine the need for limited entry/departure points to reduce driveway 
related crashes. Consider immediately eliminating the driveway entries E2, E3, E6, and E7 as shown 
in Figure 11.  

7. Re-calculate yellow and all-red clearance intervals based on ITE guidelines using standard truck 
length as the design vehicle.  

Figure 13: Traffic signal lens without backplates on northbound Bladensburg Road 
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5.1.2. New York Avenue NE, Montana Avenue NE, and West Virginia Avenue NE 
The intersection of New York Avenue NE and Montana Avenue/West Virginia Avenue is very complex 
with New York Avenue’s six lanes cutting through the ‘circle’ at Montana Avenue. The posted speed limit 
on this segment of New York Avenue is 25 mph. 

Roadway Characteristics – West Virginia Avenue, NE, is a minor arterial with two lanes in each 
direction. West Virginia Avenue, NE carries an average daily traffic (ADT) of 12,000; with a posted speed 
limit of 25 mph. Montana Avenue is a collector. 
 
The lane widths on West Virginia Avenue and Montana Avenue, including the circulatory roadways, vary 
between 13-feet and 15-feet.  
 
Alignment – The vertical and horizontal alignment at the intersection is flat and straight respectively with 
good visibility. The only exception is the Montana Avenue approach from the North. 

Traffic Control – The intersection is signalized and operates under two separate signal-timing plans 
whose cycle lengths vary; 80 and 100 seconds during off peak, 100 and 120 seconds for am and pm 
peak respectively. Yellow clearance interval of 4 seconds is provided on all approaches while all-red 
interval varies between 1 and 3 seconds. The intersection is enforced by a single red-light camera located 
on westbound New York Avenue approach before the first intersection with Montana Avenue. 

Parking – Parking and standing are prohibited on all approaches to the intersection. 

Figure 16: New York Avenue, Montana Avenue, and West Virginia Avenue NE 



District-Wide Truck Safety Enforcement Plan  
Task 4—Truck Safety Analysis  

 22

Transit –There are no bus stops located within 250 feet of the intersection. 

Other Observations – During the site visit/s the Team observed 

• Speeding and high volumes of truck traffic on New York Avenue 
approaches  

• Trucks navigating the circle at high speeds  

• Worn out road markings  

• No signing exists for right turns from eastbound New York 
Avenue onto W. Virginia Avenue and from southbound Montana 
Avenue onto eastbound New York Avenue.  

PD-10 Information – A total of 23 crashes were reported at this location. 
One crash involved passenger cars and hence was eliminated.  

Crash Analysis – Analysis of the 22 crashes indicated that there were 4 
injury crashes resulting in 4 injuries. Side swipe was the most frequently 
reported crash type with 16 crashes followed by rear end with 5 crashes.  

Majority of the crashes (17 or 77.3%) occurred on New York Avenue. 
Figure 19 illustrates the approximate crash locations and crash types. 

Short Term Recommendations (Refer Figure 20): 

1. Replace parallel crosswalk 
markings with ladder type and 
repaint approach lane delineations 
on all approaches.  

2. Install rollover warning signs 
(MUTCD Code W1-13) to warn 
truck drivers of the potential for 
rollover crashes. An example sign 
is shown in Figure 17 and also in 
Figure 20.  

3. Install directional roundabout 
signs on all approaches. An 
example sign is shown in Figure 
20.  

Medium and Long Term 
Recommendations (Refer Figure 
20): 

4. Convert the “Circular Green” 
indication on the secondary post-
mounted signals in both directions 
on New York Avenue to a “Straight-through Green Arrow” as in the primary signal  

5. Install one signal face per through lane, centered over each lane.  

6. Re-calculate yellow and all-red clearance intervals based on ITE guidelines using standard truck 
length as the design vehicle  

Figure 17: Example Truck 
rollover warning sign 

Figure 18: Eastbound New York Avenue Traffic Signal Lens with 
two different signal indications 
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5.1.3. New York Avenue NE and North Capitol Street 
North Capitol Street drops down as an underpass with two lanes in each direction to cross New York 
Avenue, while the two outer lanes (service roads) remain at grade to serve local traffic and act as ramps 
to form an urban diamond interchange with New York Avenue.  

Roadway Characteristics – North Capitol Street is a six lane principal arterial roadway. North Capitol 
Street carries an average daily traffic (ADT) ranging from a high of 40,100 at Rhode Island Avenue to a 
low of 30,100 at M Street NW/NE. The posted speed limit is 25 mph. The on-ramp service roads to New 
York Avenue have a two-lane cross-section (shared thru/right, right only) of 11-feet width while the exit 
ramps have a single lane of 20-feet width.  

N Street NE, a one way local street, forms a signalized intersection with the on-ramp from northbound 
North Capitol Street. Left turns are prohibited from westbound New York Avenue onto northbound North 
Capitol Street exit ramp.  

Figure 21: New York Avenue and North Capitol Street, NE/NW 
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Alignment – The horizontal alignment at the intersection is flat and straight with good visibility.  

Traffic Control – The intersection is signalized and operates under two separate signal-timing plans 
whose cycle lengths vary; 100 seconds during off peak, am, and pm peak; and 120 seconds for am and 
pm peak. Yellow clearance interval of 4 seconds is provided on all approaches while all-red interval varies 
between 1-3 seconds. The intersection is enforced by a single red-light camera located on westbound 
New York Avenue intersection approach.     

Parking – Parking and standing are prohibited at the intersection. However, parking is allowed on New 
York Avenue west of the intersection during off-peak hours.  

Transit – Within the vicinity of the intersection there are two bus stops locations (Metro # 80 & P6), on 
northbound and southbound North Capitol Street off-ramps to New York Avenue.   

Other Observations – During the site visit/s the Team observed 

• Significant congestion at the intersection  

• Vehicles entering and blocking the intersection during yellow clearance interval 

• Conflicts caused by 
eastbound New York 
Avenue traffic merging 
onto southbound North 
Capitol Street using the 
traffic island at the 
southeast corner of the 
intersection (Figure 22) 

• Worn out road markings  

PD-10 Information – A total of 24 
crashes were reported at this 
location. Six crashes involved 
passenger cars and hence were 
eliminated.  

Crash Analysis – Analysis of the 
18 crashes indicated that there 
were 4 injury crashes resulting in 
4 injuries. Side swipe was the 
most frequently reported crash 
type with 11 (61.1%) crashes 
followed by rear end with 3 
(16.7%) crashes 

Majority of the crashes (15 or 
3.3%) occurred on New York 
Avenue. Figure 24 illustrates the approximate crash locations and crash types. 

 

 

Figure 22: Traffic Island without ‘Yield’ sign at southeast corner of the 
intersection 
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Short Term Recommendations (Refer Figure 25): 

1. Replace parallel crosswalk 
markings with ladder type and 
repaint lane delineations on all 
approaches.  

2. Sign the left (innermost) lane on 
westbound New York Avenue 
approach upstream of the 
intersection for ‘left-turn’ 
movement only.  

3. Install “DO NOT BLOCK 
INTERSECTION” signs on New 
York Avenue in both approaches.  

4. Install “Yield” sign on the traffic 
island at southeast corner of the 
intersection.  

5. Install “Left Turn Yield on Green” 
sign for left turn traffic from 
westbound New York Avenue 
onto southbound North Capitol 
Street. 

 

Medium and Long Term Recommendation (Refer Figure 25): 

6. Re-calculate yellow and all-red clearance intervals based on ITE guidelines using standard truck 
length as the design vehicle.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 23: Permissive Left Turn Condition on WB New York 
Avenue without warning sign 
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5.2. South Capitol Street Corridor SW/SE 
Location – Ward 6 
 
The Southeast-Southwest Freeway crosses over South Capitol Street on an elevated structure. South of 
the freeway structure, ramps connect South Capitol Street to and from the Southeast-Southwest Freeway 
and the Third Street Tunnel (I-395). The ramps join South Capitol Street immediately north of the 
signalized intersection with I Street. South Capitol Street carries an average daily traffic (ADT) of 52,300 
at I Street SW/SE. Most of those vehicles are traveling between I-295 east of the Anacostia River and 
downtown Washington or beyond. South Capitol Street also acts as a gateway to one of the most 
important crossings of the Anacostia River, the Frederick Douglass Memorial Bridge. The posted speed 
limit varies between 25 mph and 35 mph. All lanes on South Capitol Street are 11-feet wide. South 
Capitol Street is also an evacuation route. 
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5.2.1. South Capitol Street and I Street SW/SE 
I Street SW/SE is the first local street that crosses South Capitol Street south of the freeway. The freeway 
ramps make this intersection complex. Southbound traffic from the freeway is brought to an abrupt halt by 
a traffic signal and a right-turn-only lane. This intersection is congested during peak traffic periods. 
Inadequate signs and narrow lanes contribute to the hazards at this intersection, which is ranked as one 
of the worst in the District 
because of its high 
number of right-angle 
and rear-end collisions. 

Roadway 
Characteristics– I Street 
SW/SE is a two-lane 
minor arterial with a 
speed limit of 25 mph 
and carrying an average 
daily volume of 5,400 at 
South Capitol Street. All 
lanes on I Street SW/SE 
are 11-feet wide.  

Left-turns and U-turns 
are prohibited from South 
Capitol Street. Left-turns 
are also prohibited from 
westbound I Street 
SW/SE onto northbound 
South Capitol Street. 
 
Alignment – The 
horizontal alignment at 
the intersection is flat 
with good visibility. 

Traffic Control – Signal-
timing plans varied; 90 
and 100 seconds during 
off peak; 120 seconds for 
am and pm peak; and 
130 seconds for am 
peak. Yellow clearance 
intervals of 3-5 seconds 
were provided for the 
ramp signal, I Street, and 

South Capitol Street 
respectively while an all-red 
interval of 1 second was 
provided for I Street. The intersection is enforced by a single red-light camera located on southbound 
South Capitol Street intersection approach. 

Parking – Parking is prohibited on I Street at the intersection. However, on-street parking is permitted on 
the westbound I Street west of the intersection.   

Transit –There are no bus stops located within 250 feet of the intersection. 

Figure 26: South Capitol Street and I Street, SE/SW 
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Other Observations – During the site visit/s the Team observed 

• Motorists violating the “No Left Turn” 
condition from westbound I Street onto 
northbound South Capitol Street, thereby 
causing conflicts and delays (Figure 27). 

• Trucks speeding on South Capitol Street 
exit ramp from SE/SW Freeway as shown 
in Figure 28. 

• Traffic back-ups on northbound South 
Capitol Street during afternoon peak 
period causing spillover onto I Street. 

PD-10 Information – A total of 18 crashes were 
reported at this location. Five crashes involved 
passenger cars and hence were eliminated.  

Crash Analysis – Analysis of the 13 crashes 
indicated that there were 5 injury crashes resulting 
in 6 injuries. Rear end was the most frequently 
reported crash type with 5 crashes followed by side swipe with four (4) crashes. The crashes were 
dispersed all over the intersection and Figure 29 illustrates the approximate crash locations and crash 
types. 

Short Term Recommendations (Refer Figure 30): 

1. Prohibit right turns (time based) during red signal indication from I Street onto South Capitol Street in 
both directions (time based) and install “NO TURN ON RED 7am-7pm” signs.  

 
2. Install “DO NOT BLOCK INTERSECTION” signs on South Capitol Street approaches.  
 
3. Install “No Left Turn” signs on I Street 

reinforcing left turn prohibition from 
westbound I Street onto northbound South 
Capitol Street.  

 
Medium and Long Term Recommendations 
(Refer Figure 30): 

4. Install truck speed advisory warning systems 
on the South Capitol Street exit ramp from 
SE/SW Freeway. These systems detect 
truck speeds using radar or in-pavement 
detectors and alert truck drivers if they are 
travelling too fast. Variable message signs or 
flashing beacons can be activated to 
encourage the truck driver to slow down. As 
a short term measure replace the existing 
SIGNAL AHEAD (W3-3) sign on the South 
Capitol Street exit ramp with a “WHEN 
FLASHING BE PREPARED TO STOP” sign.  

 
5. Re-calculate yellow and all-red clearance intervals based on ITE guidelines using standard truck 

length as the design vehicle.  
 

Figure 27: Lane configuration at eastbound I Street 

Figure 28: Warning ‘signal ahead’ sign on exit ramp 
from SE/SW Freeway 
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5.2.2. South Capitol Street and M Street SW/SE 
South of I Street, the 
center four lanes of 
South Capitol Street dip 
below M Street to create 
a grade-separated 
mainline roadway. The 
outer lanes of South 
Capitol Street, two in 
each direction (1-left 
only, 1-shared 
thru/left/right) remain at 
grade to serve local 
traffic and act as ramps 
to form an urban 
diamond interchange 
with M Street. South of 
M Street, the South 
Capitol Street mainline 
rises to grade. High 
volumes of turning traffic 
and short sight 
distances contribute to 
this intersection’s 
ranking as one of the 
worst crash locations in 
the District of Columbia.   

Roadway 
Characteristics – M 
Street SW/SE is a six-
lane roadway divided by 
a brick median on the 
western leg and 
undivided on the eastern 
leg. The interchange 
operates with a single 
traffic signal. M Street 
SW/SE carries an average 
daily traffic (ADT) ranging 
from a high of 20,300 near 
4

th 
Street SW to a low of 12,700 near 11

th 
Street SE. All lanes on M Street are 11-feet wide.  

Alignment – The vertical and horizontal alignment at the intersection is flat and straight respectively with 
good visibility.  

Traffic Control – The intersection is signalized and a review of the signal-timing data provided by DDOT 
showed the signal-timing plans to be as follows: 80 and 100 seconds for off peak; and 100 and 120 
seconds for am and pm peak. Yellow clearance interval of 4 seconds was provided on all approaches 
while all-red interval varied between 1-2 seconds.  

Parking – On-street parking is permitted on the southern leg of southbound South Capitol Street.  

Figure 31: South Capitol Street and M Street, SE/SW 
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Transit – Within the vicinity of the intersection there are three bus stop locations, on northbound and 
southbound exit ramps of South Capitol Street and on westbound M Street east of the intersection.  

Other Observations – During the site visit/s the Team observed  

• Speeding and vehicles entering the intersection during the clearance intervals on all approaches  

• Worn out road markings  

• Left turning movement conflicts from northbound South Capitol Street onto westbound M Street, 
especially for trucks due to inadequate turning radii  

 
PD-10 Information – A total of 14 crashes were reported at this location. Three crashes involved 
passenger cars and hence were eliminated.  
 
Crash Analysis – Analysis of the 14 crashes indicated that there were 5 injury crashes resulting in 9 
injuries. Side swipe was the most frequently reported crash type with 6 (42.9%) crashes followed by rear 
end and right-turn with 2 crashes each.  
 
Majority of the crashes (7 or 50%) occurred on northbound South Capitol Street intersection approach. 
Figure 32 illustrates the approximate crash locations and crash types.  
 
Short Term Recommendations (Refer Figure 33):  

1. Repaint ladder type crosswalk markings and repaint approach lane delineations (including ‘paw’ 
markings within the intersection) on all approaches.  

2. Prohibit trucks turning left from inside lane of northbound South Capitol Street onto westbound M 
Street. Signs indicating trucks to use outer lane only should be posted upstream of the intersection on 
South Capitol Street and along N Street.  

3. Install “DO NOT BLOCK INTERSECTION” signs on South Capitol Street approaches.  

Medium and Long Term Recommendation (Refer Figure 33): 

4. Re-calculate yellow and all-red clearance intervals based on ITE guidelines using standard truck 
length as the design vehicle.  
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5.3. M Street NW between Wisconsin Avenue NW and 31st Street NW 
Location – Ward 3 
 
Ward 2 boundaries cover the central hub of the District’s corporate and government activities, as well as 
part of the U.S. Capitol grounds. Consequently, much of the truck traffic entering this portion of the 
District is there to deliver supplies or parcels to office buildings, businesses, and restaurants. Heavy traffic 
congestion is the prominent concern for commuters and business people alike. While the congestion is 
not exclusively due to trucks, the double parking and loading/unloading of truck deliveries exacerbate 
already congested traffic conditions.  
 
M Street NW is an east-west principal arterial with a posted speed limit of 25 mph. M Street NW begins at 
the Key Bridge, which crosses the Potomac River. To the west of 36th Street, M Street turns into Canal 
Road. At 29th Street, it meets the western terminus of Pennsylvania Avenue. Traffic flows in both 
directions, with three lanes either way, except east of 29th Street where M Street is one-way westbound. 
M Street experiences heavy pedestrian volumes and carries heavy commuter traffic because it connects 
Pennsylvania Avenue with the Key Bridge and Canal Road. Land use in the area is comprised of various 
retail stores, food establishments, and residences. M Street, NW carries an average daily traffic (ADT) 
ranging from a low of 23,800 at 33rd Street NW to 32,300 at 31st Street NW. All lanes on M Street NW 
are 10-feet wide. 
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5.3.1. M Street NW and Wisconsin Avenue NW 
Roadway Characteristics – Wisconsin Avenue is a north-south principal arterial with a posted speed 
limit of 25 mph. South of M Street Wisconsin Avenue has three northbound (1-left only, 1-shared thru/left, 
and 1-shared thru/right) and two southbound lanes. North of M Street Wisconsin Avenue has two 
northbound and three southbound lanes (1-left only, 1-shared thru/left, and 1-right only). Wisconsin 
Avenue carries an average weekday volume ranging from a low of 7,400 vpd at M Street to a high of 
19,400 at P Street NW. All lanes on Wisconsin Avenue are 10-feet wide. 
 
Passenger vehicle left turns from M Street NW onto Wisconsin Avenue NW are prohibited in either 
direction. Buses and trucks are permitted to turn left but only from eastbound M Street NW onto 
northbound Wisconsin Avenue.   

Alignment – The intersection alignment is 90 degrees. Visibility is limited due to intersection make-up.  

Traffic Control – The intersection is signalized and a review of the signal-timing data provided by DDOT 
showed the signal-timing plans to be as follows: 80 seconds for off peak and am peak; 90 seconds for pm 
peak; 100 seconds for off peak, am and pm peak; and 120 seconds for am and pm peak. Yellow 
clearance interval of 4 seconds was provided on all approaches with an all-red interval of 2 seconds. 

Figure 34: M Street and Wisconsin Avenue, NW 
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Parking – The curb lane in each direction on M Street and Wisconsin Avenue is converted to 2-hour 
metered parking in off-peak 
hours (9:30 am–4 pm and 6:30 
pm–10 pm). Trucks double 
parking in travel lanes and high 
loading-unloading activity are a 
common sight as can be seen in 
Figure 35.   

Transit – Both M Street and 
Wisconsin Avenue are traversed 
by WMATA buses. Two bus 
stops are located on M Street 
near the intersection.  

Other Observations – During 
the site visit/s the Team 
observed 

• Heavy congestion at the 
intersection with trucks 
and passenger vehicles 
competing for space  

• Lack of off-street loading zones along M Street  

• Trucks double-parking on M Street to load and unload  

• Trucks changing lanes without caution  

• Trucks and passenger cars stopping over the crosswalk and on many occasions blocking the 
intersection  

• Heavy pedestrian crossing volumes  

 
PD-10 Information – A total of 18 crashes were reported at this location. Four crashes did not occur at 
the intersection and hence were eliminated.  
 
Crash Analysis – Analysis of the 14 crashes indicated that there were no injury crashes. Side swipe was 
the most frequently reported crash type with 7 (50%) crashes followed by right turn with 4 (28.6%) 
crashes. The crashes were dispersed all over the intersection and Figure 36 illustrates the approximate 
crash locations and crash types.  
 
Medium and Long Term Recommendations (Refer Figure 37):  
 
1. Work with the business owners and truck stakeholders to develop a localized truck plan for improving 

the efficiency of their individual truck activities (pick/up delivery schedules, etc).  

2. Improve enforcement of “no stopping” and “no parking” regulations.  

3. Long term strategy should be to provide loading zones at corners to eliminate trucks having to parallel 
park.  

4. Consider retiming the intersection to provide a “scramble” phase for pedestrians.  

5. Re-calculate yellow and all-red clearance intervals based on ITE guidelines using standard truck 
length as the design vehicle  

Figure 35: Double parked delivery vehicle on M Street 
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5.3.2. M Street NW and 31st Street NW 

Roadway Characteristics – M Street, NW carries an annual average daily traffic (ADT) of 32,300 at 31
st 

Street NW. 
 
31

st 
Street is a local road. Left-turns are prohibited from eastbound M Street NW onto northbound 31

st 

Street during evening rush hour (4-6:30 pm). 

Alignment – Visibility is limited due to intersection make-up.  
 
Traffic Control – The intersection is signalized and a review of the signal-timing data provided by DDOT 
showed the signal-timing plans to be as follows: 80 seconds for off peak and am peak; and 90 seconds 
for pm peak. Yellow clearance interval of 4 seconds was provided on all approaches with an all-red 
interval of 1 second.  
 

Figure 38: M Street and 31st Street, NW 
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Parking – The curb lane in each direction on M Street is converted to 2-hour metered parking in off-peak 
hours (9:30 am–4 pm and 6:30 pm–10 pm). Trucks double parking in travel lanes and high loading-
unloading activity are a common sight as can be seen in Figure 35.  

Transit – M Street is traversed by WMATA buses. However, there are no bus stops near the intersection.  

Other Observations – During the site visit/s the Team observed  

• Heavy congestion at the intersection with trucks and passenger vehicles competing for space  

• Lack of off-street loading zones along M Street  

• Trucks double-parking on M Street to load and unload  

• Trucks changing lanes without caution  

• Trucks and passenger cars stopping over the crosswalk and on many occasions blocking the 
intersection  

• Heavy pedestrian crossing volumes  

 
PD-10 Information – A total of 14 crashes were reported at this location. Three crashes involved 
passenger cars and hence were eliminated.  

Crash Analysis – Analysis of the 11 crashes indicated that there were no injury crashes. Side swipe was 
the most frequently reported crash type with 7 (63.6%) crashes followed by rear end and right-turn with 2 
crashes each. The crashes were dispersed all over the intersection and Figure 39 illustrates the 
approximate crash locations and crash types.  

Medium and Long Term Recommendations (Refer Figure 40):  
 
1. Work with the business owners and truck stakeholders to develop plans for improving the efficiency of 

their individual truck activities (pick/up delivery schedules, etc).  

2. Improve enforcement of “no stopping” and “no parking” regulations.  

3. Long term strategy should be to provide loading zones at corners to eliminate trucks having to parallel 
park.  

4. Re-calculate yellow and all-red clearance intervals based on ITE guidelines using standard truck 
length as the design vehicle.  
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5.4. Minnesota Avenue NE and Pennsylvania Avenue NE  
Location – Ward 7 
 
The Southern Maryland Boulevard (MD-4), a limited access highway, becomes Pennsylvania Avenue 
once it crosses into the District. Pennsylvania Avenue corridor is used both as a major truck route for 
access to downtown and carries some of the highest percentage of trucks including large trucks such as 
3- or 4-axle single-unit vehicles, or combination vehicles. Pennsylvania Avenue carries an annual 
average weekday volume ranging from a low of 26,400 vehicles per day (vpd) near the Maryland Border 
to a high of 89, 400 on the Sousa Bridge.  All lanes on Pennsylvania Avenue are 11-feet wide. 
Pennsylvania Avenue is also an evacuation route. 

 
Roadway Characteristics – Pennsylvania Avenue, SE is classified as a principal arterial with a posted 
speed limit of 30 mph. Pennsylvania Avenue, SE ranges from a four-lane section road on the east end to 
an eight-lane section road on the west end. From the intersection with Branch Avenue, SE to the 
intersection with 27th Street, Pennsylvania Avenue, SE is a five-lane section with the middle lane 
operating as a reversible lane during the peak periods. The reversible lane serves westbound traffic all 
day except during the hours of 4:00 pm through 6:30 pm on Mondays through Fridays (except on 
holidays) when it serves eastbound traffic. All lanes are approximately 11-feet in width.  
 
Minnesota Avenue is a north/south, four-lane, roadway with a posted speed limit of 25 mph and is 
classified as a minor arterial. 

Figure 41: Pennsylvania Avenue and Minnesota Avenue, SE 
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Left-turns are prohibited from northbound Pennsylvania Avenue onto westbound Minnesota Avenue. Also 
U-turns are prohibited from southbound Pennsylvania Avenue. 
 
Alignment – The intersection alignment is slightly skewed but visibility is not an issue.  

Traffic Control – The intersection is signalized and a review of the signal-timing data provided by DDOT 
showed the signal-timing plans to be as follows: 80 and 100 seconds for off peak; and 130 seconds for 
am and pm peak. Yellow and red clearance interval of 5 seconds and 1 second are provided on 
Pennsylvania Avenue. The intersection is enforced by a single red-light camera located on inbound 
Pennsylvania Avenue intersection approach. 

Parking – Parking and standing are prohibited at the intersection.  

Transit –There are no bus stops located within 250 feet of the intersection. 

Other Observations – 
During the site visit/s the 
Team observed  

• Speeding on 
Pennsylvania 
Avenue 
approaches  

• Vehicles drifting 
out of their travel 
lanes during left 
turning 
movements  

• Vehicles following 
too closely to 
each other  

PD-10 Information – A 
total of 13 crashes were 
reported at this location. 
Two crashes involved 
passenger cars and hence 
were eliminated.    

Crash Analysis – Analysis 
of the 11 crashes indicated 
that there were 3 injury crashes resulting in 8 injuries. Side swipe was the most frequently reported crash 
type with 8 (72.7%) crashes followed by rear end with 2 (18.2%) crashes. All of the crashes occurred on 
Pennsylvania Avenue. Figure 43 illustrates the approximate crash locations and crash types.  

Short Term Recommendations (Refer Figure 44):  

1. Install advance lane configuration signs on outbound Pennsylvania approach.  

2. Install ‘paw’ markings for left turning movements.  

Medium and Long Term Recommendations (Refer Figure 44): 

3. Re-calculate yellow and all-red clearance intervals based on ITE guidelines using standard truck 
length as the design vehicle.  

 

Figure 42: Congestion on outbound Pennsylvania Avenue 
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5.5. Georgia Avenue NE and Missouri Avenue NE  
Location – Ward 4  
 
Georgia Avenue has the highest heavy truck volumes in the District of about 18% on an average 
weekday. Combination trucks form a significant percentage of truck traffic for both outbound and inbound 
traffic. They account for almost 40% of the inbound and 35% of the outbound truck traffic. While these 
trucks do not necessarily have commercial destinations within Ward 4, these routes are essential for truck 
deliveries to other destinations within the District. Georgia Avenue is also designated as an evacuation 
route.  

 
Roadway Characteristics – Georgia Avenue is a two way principal arterial running north-south. Georgia 
Avenue has a four lane cross-section and the posted speed limit is 30 mph. Georgia Avenue carries an 
average daily traffic (ADT) of 25,100 near Missouri Avenue. 
 
Missouri Avenue is a two way principal arterial running east-west. Missouri Avenue has a two-lane cross-
section in each direction, and the posted speed limit is 25 mph. Missouri Avenue carries an average daily 
traffic (ADT) of 24,300 vehicles per day (vpd) at 13th Street NW. Military Road, which turns into Missouri 
Avenue, is one of the District’s primary east-west routes, and runs through the heart of the Ward 4. 

Figure 45: Georgia Avenue and Missouri Avenue, NW 
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Alignment – The intersection is very complex with Missouri Avenue on a reverse S-curve through the 
intersection leading to 
inadequate sight distance.    

Traffic Control – The 
intersection is signalized and a 
review of the signal-timing data 
provided by DDOT showed the 
signal-timing plans to be as 
follows: 80 seconds for off 
peak; and 100 seconds for am 
and pm peak. Yellow clearance 
interval of 4 seconds is 
provided on all approaches. No 
all-red interval is provided. The 
intersection is enforced by a 
single red-light camera located 
on southbound Georgia 
Avenue intersection approach.  

Parking – The curb lane in 
each direction on Georgia 
Avenue is converted to 2-hour 
metered parking in off-peak 
hours (9:30 am–4 pm and 6:30 
pm–10 pm).  

Transit –There is a bus stop 
located at northwest corner of 
the intersection on Georgia Avenue. 

Other Observations – During the site visit/s the Team observed 

• High volumes of 
construction and dump 
trucks on Missouri 
Avenue  

• Trucks using Colorado 
Avenue, which has high 
number of school 
children crossing. It can 
be assumed that trucks 
use Colorado Avenue 
only to get on to 16th 
Street  

• Trucks having difficulty 
in navigating the sharp 
S-curves on Missouri 
Avenue  

• Backups caused by 
vehicles turning left from 
westbound Missouri 
Avenue onto Southbound 
Colorado Avenue  

• Worn out road markings  

Figure 46: Truck Signage on Georgia Avenue 

Figure 47: Trucks navigating the curve on Missouri Avenue 
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PD-10 Information – A total of 15 crashes were reported at this location.    

Crash Analysis – Analysis of the 15 crashes indicated that there were 2 injury crashes resulting in 2 
injuries. Side swipe was the most frequently reported crash type with 12 crashes (80%). Majority of the 
crashes (8 or 53.3%) occurred because of trucks ‘drifting’ out of their travel lanes while negotiating the 
sharp curves on Missouri Avenue. Figure 49 illustrates the approximate crash locations and crash types.  

Short Term Recommendations (Refer Figure 50):  

1. Repaint ladder type crosswalk markings and approach lane delineations (including ‘paw’ markings) 
on all approaches.  

2. Install sign prohibiting thru trucks on Colorado Avenue and 
conduct periodic enforcement to ensure trucks do not violate 
this condition. An example sign is shown in Figure 48.  

3. Prohibit left turns from westbound Missouri Avenue onto 
Southbound Colorado Avenue by installing a ‘No Left Turn 
into Colorado Avenue.  

Medium and Long Term Recommendations (Refer Figure 50):  

4. Install smart vehicle detectors (detectors that can distinguish 
between trucks and cars) to prioritize truck movements. The 
detectors sense when a truck has approached the signal and 
know if the signal is going to turn red before the truck is able 
to clear the intersection. If the truck would be unable to clear 
the intersection, the signal controller extends the signal phase 
to allow the truck to pass through the intersection.  

5. Re-design (including corner turning radii, lane widths, and 
median openings) the intersection to accommodate truck and 
trailer off-tracking.  

6. Re-calculate yellow and all-red clearance intervals based on ITE guidelines using standard truck 
length as the design vehicle.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 48: Example truck restriction 
signage 
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5.6. 14th Street NW and U Street NW  
Location – Ward 1 
Ward 1 is a mixed urban and residential area with relatively few industrial facilities. Small in land mass but 
densely populated, Ward 1 experiences some of the heaviest truck traffic within the commercial/retail 
corridor of U Street, between 10th and 14th Streets, and along 14th Street itself. 

Roadway Characteristics – 14th Street NW is classified as a principal arterial south of U Street and as a 
minor arterial north of U Street. 14th Street has a two-lane cross-section in each direction and the posted 
speed limit is 25 mph. 14th Street carries an average daily traffic (ADT) of 22,500 at P Street.  
 
U Street NW is a two way principal arterial running east-west. U Street has a two-lane cross-section in 
each direction, and the posted speed limit is 25 mph. U Street carries an average daily traffic (ADT) of 
12,000 at 14th Street NW. 

Figure 51: 14th Street and U Street, NW 



District-Wide Truck Safety Enforcement Plan  
Task 4—Truck Safety Analysis  

 58

Alignment – The vertical and horizontal alignment is both flat and straight respectively. 

Traffic Control – The 
intersection is signalized and 
a review of the signal-timing 
data provided by DDOT 
showed the signal-timing 
plans to be as follows: 80 
and 100 seconds for off 
peak, am and pm peak; 120 
seconds for am and pm 
peak. Yellow and red 
clearance intervals of 4 and 
2 seconds are provided on 
all approaches. The 
intersection is enforced by a 
single red-light camera 
located on southbound 14th 

 

Street intersection approach. 

Parking – The curb lane in 
each direction on both 14

th 

Street and U Street NW is 
converted to parking in off-
peak hours (9:30 am–4 pm 
and 6:30 pm–10 pm). Two-
hour, on-street metered parking 
is allowed but long term parking 
is not allowed.  

Transit – The area is well serviced by buses and bus stops are provided on both U Street and 14th Street. 

Other Observations – During the site visit/s the Team observed 

• Heavy congestion at the intersection  

• Lack of off-street loading zones along U Street  

• Trucks double-parking on U Street and 14th Street to load and unload  

• Trucks changing lanes without caution  

• Trucks and passenger cars stopping over the crosswalk  

• Heavy pedestrian crossing volumes  

• Motorists cutting in front of buses stopped to pick up passengers at northeast and southwest 
corners of U Street  

PD-10 Information – A total of 14 crashes occurred at this intersection. One crash was not considered 
since it was a parking related crash in an alley.  
 
Crash Analysis – Analysis of the 13 crashes indicated that there was a single injury crash resulting in 
one injury. Side swipe was the most frequently reported crash type with 9 (69.2%) crashes followed by 
improper backing with 3 crashes. Four of the sideswipe crashes were truck-bus crashes and occurred as 
a result of improper passing by the trucks. Figure 53 illustrates the approximate crash locations and 
crash types.  

Figure 52: Truck navigating the intersection of 14th Street and U Street 
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Medium and Long Term Recommendations (Refer Figure 54): 

1. Work with the business owners and truck stakeholders to develop plans for improving the efficiency of 
their individual truck activities (pick/up delivery schedules, etc).  

2. Improve enforcement of “no stopping” and “no parking” regulations.  

3. Long term strategy should be to provide loading zones at corners to eliminate trucks having to parallel 
park.  

4. Re-calculate yellow and all-red clearance intervals based on ITE guidelines using standard truck 
length as the design vehicle.  
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5.7. North Capitol Street and H Street NW/NE 
Location – Ward 6  
Buffering the industrial activities of Ward 5 and the corporate activities of Ward 2, Ward 6 consists of both 
residential and commercial uses. Within the ward, many of the retail and restaurant destinations for truck 
deliveries are located on H Street. H Street is also an evacuation route.  

Roadway Characteristics – H Street NW/NE running east-west is classified as a principal arterial with a 
posted speed limit of 25 mph. H Street carries an average daily traffic (ADT) of 26,500 at 1st Street NW.  

North Capitol Street is a six lane principal arterial roadway. North Capitol Street carries an average daily 
traffic (ADT) of 30,100 at M Street NW/NE. The posted speed limit is 25 mph. 

 
Alignment – The vertical and horizontal alignment is both flat and straight respectively.  

Traffic Control – The intersection is signalized and a review of the signal-timing data provided by DDOT 
showed the signal-timing plans to be as follows: 80 and 100 seconds for off peak, am and pm peak; 120 
seconds for am and pm peak. Yellow and red clearance intervals of 4 and 2 seconds are provided on all 
approaches.  

Figure 55: North Capitol Street and H Street, NE/NW 
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Parking – The curb lane on North Capitol Street is converted to parking in off-peak hours (9:30 am–4 pm 
and 6:30 pm–10 pm). Similarly parking is provided on H Street west of the intersection. Two-hour, on-
street metered parking is allowed but long term parking is not allowed.  

Transit – The area is well serviced by buses and bus stops are provided on both the streets.  

Other Observations – During the site visit/s the Team observed 

• Heavy pedestrian crossing volumes 

• Motorists cutting in front of buses stopped to pick up passengers at northeast and southwest 
corners of North Capitol Street  

• Trucks and passenger cars stopping over the crosswalk  

PD-10 Information – A total of 7 crashes were reported at this location. Two crashes involved passenger 
cars and hence were eliminated.  
 
Crash Analysis – Analysis of the 7 crashes indicated that there was a single injury crash resulting in 
injury. Side swipe was the most frequently reported crash type with 5 (71.4%) crashes. The crashes were 
dispersed all over the intersection and Figure 56 illustrates the approximate crash locations and crash 
types.  
 
Short Term Recommendations (Refer Figure 57):  

1. Replace parallel crosswalks with ladder type on all legs of the intersection.  

Medium and Long Term Recommendations (Refer Figure 57): 

2. Work with the business owners and truck stakeholders to develop plans for improving the efficiency of 
their individual truck activities (pick/up delivery schedules, etc).  

3. Improve enforcement of “no stopping” and “no parking” regulations.  

4. Long term strategy should be to provide loading zones at corners to eliminate trucks having to parallel 
park.  

5. Re-calculate yellow and all-red clearance intervals based on ITE guidelines using standard truck 
length as the design vehicle.  
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6.0 Summary of Findings and Recommendations 
This final section presents the findings and a list of recommendations drawn from the analyses presented 
in the previous sections. In many cases, the recommendations developed paralleled closely successful 
practices elsewhere in the United States. The recommendations have been grouped together here by 
topic, in some cases with a wide-ranging recommendation that is accompanied by several more specific 
suggestions on the same topic.  

6.1. Summary of Findings  
The Study Team analyzed anomalies in the FMCSA 2008 large truck crash data for the District of 
Columbia and found several interesting issues with the reported data. Overall, there are very few fatal 
truck crashes reported in D.C. From 2004 to 2008, there were only fourteen total fatal crashes reported. 
In 2008, the District had only two fatal crashes. 

Due to the lack of fatal crash data, whether it is due to a lack of reporting, size of influence area, or simply 
the few interstate miles in the region, it became clear that it would be more beneficial to evaluate non-fatal 
truck crashes for the District of Columbia. 

Overall, there was a lack of some detailed information for non-fatal crashes in D.C. Nearly 68 percent of 
the District’s non-fatal crashes were missing vehicle configuration information, compared to only 0.7 
percent for the rest of the nation. In addition, more than 99 percent of the District’s non-fatal injuries did 
not report any classification information for cargo body type. For the rest of the U.S., only three percent of 
non-fatal large truck crashes were missing information on the gross vehicle weight. According to the data 
gathered from the FMCSA non-fatal truck crash database, the lack of detailed crash data is a concern. 

There are several other areas where the District shows a lack of detailed information on non-fatal truck 
crashes. Nearly 100 percent of these crashes did not report whether the truck involved in a crash had a 
hazmat placard. This may be a reporting issue, or simply a coincidence; but it poses a significant health 
risk to general motorists in the D.C. area, and should be evaluated further. Other factors influencing large 
truck safety in the D.C. area included missing information regarding the age of the driver involved and 
information on the roadway type involved for any particular truck crash. These factors are essential in 
helping to determine the cause of large truck crashes in the District, and law enforcement should make an 
effort to more closely evaluate these factors to facilitate future efforts to mitigate large truck crashes in the 
district.  

In addition to the anomalies discussed above, there were a couple other interesting segments of truck 
crash data in the District that may require additional attention and mitigation. Triple tractor crashes have a 
profound impact on the overall crash totals for the District. They account for approximately 16 percent of 
the total non-fatal crashes in the District. Compared to the rest of the nation, in which triple tractors only 
account for 0.1 percent of the total crashes, the District may want to re-visit regulatory and performance 
issues related to this specific vehicle type. There is also a slight difference in the impact of crashes due to 
rain-related conditions. Fourteen percent of the District’s non-fatal large truck crashes are attributed to 
rain-related conditions, compared to just nine percent for the rest of the nation.  

6.2. Summary of Recommendations 
Given that this study provides an accurate overview of the truck high-crash safety concerns in the District, 
the most important implication for the future is the need to move forward in developing, implementing, and 
evaluating countermeasures. There is no single strategy that can address the truck problems and 
strategies to increase safety will have to work on many fronts, including programs to improve the 
performance and condition of trucks and other drivers on the road. The strategies described below 
describe efforts that DDOT needs to undertake to improve truck safety, and thereby the safety of the 
traveling public.  
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6.2.1. Increase the timeliness, accuracy, and completeness of truck crash data 
Since May 2008, commercial vehicles option was included as a special field in the new traffic crash 
reports (PD-10 form).The new PD-10 Supplemental Truck and Bus Traffic Accident Report promises to 
remedy some of the past deficient fields by providing additional information on operating authority, gross 
vehicle weight rating, vehicle configuration, and cargo body type. However, axle configuration, vehicle 
class and combination weight, length, and width are not included on the form. The amount of detail on the 
physical characteristics of the truck that the supplemental report will provide is minimal, but it is an 
important first step toward capturing more complete information.  

The District should also consider a plan to educate law enforcement officers on the importance of clearly 
evaluating and reporting detailed information about all truck crashes, both fatal and non-fatal in an 
attempt to more accurately evaluate large truck crashes in the region. This information would be 
beneficial in understanding the causes of large truck crashes in the District of Columbia.  

6.2.2. Increase knowledge on Sharing the Road 
Several research studies have indicated that potentially unsafe conditions involving the interaction of a 
large truck and light vehicle were the result of light vehicle driver errors. The most common errors were 
lane changes without sufficient gaps, entrance onto the roadway without adequate clearance to the 
trailing truck, left turns without adequate clearance to the trailing truck, and late braking for stopped or 
stopping traffic. More than three-quarters of such incidents were attributed to drivers of light vehicles in 
the vicinity of trucks, rather than to truck drivers. This problem is compounded by the larger truck blind 
spots in the rear and sides of their vehicle. It is especially hazardous for other vehicles to position their 
vehicles in the truck driver’s blind spots, as well as in the area immediately in front of the truck. 

While understanding the “No-Zone” is a fundamental step for safer driving by motorists operating in the 
vicinity of large trucks, in recent years, FMCSA and its partners have shifted the focus to the broader 
concept of “Share the Road.” The intent is to target all road users and to increase public awareness of a 
broader range of potentially hazardous interactions among large and small vehicles. These include 
tailgating trucks and cutting in front of trucks when passing. 

An important first step is to incorporate information into state driver handbooks and knowledge tests for 
both passenger vehicle operators and CDL licensure. Because most renewal applicants will not read the 
driver handbook or take a renewal exam, they must be reached through other channels. One approach is 
through the renewal notice sent by the licensing authority. This mailing presents an opportunity to alert 
drivers on how to maneuver safely around large trucks. Brochures or other relevant material may be 
included in the renewal notice package to reach this audience. 

Because it will take years to reach all drivers through driver-related materials, the Share the Road 
information should also be promulgated in multiple ways. Newspapers often have a column on safe 
driving or tips for the road, and this information would be relevant to its readers. Television can also 
include Share the Road messages in public service announcements. The message needs to come from 
many sources over an extended period of time, so that drivers in general will be familiar with the material. 

6.2.3. Signing  
The physical and operational characteristics of large trucks often place them near the safety limits 
imposed by geometric design and the traffic environment, especially in urban areas. Although AASHTO 
(2001) roadway design guidelines, including design speeds, are based on a consideration of the designs 
of various large vehicles (i.e., large buses and various large-truck configurations), margins for driver error 
are far less than they are for smaller, more maneuverable vehicles. 

It is not always possible to make major changes in highway configurations, even when it is found that the 
current configuration may create problems for some drivers and vehicles. However, specific segments of 
highway that are identified as sites with a disproportionate occurrence of truck crashes can be treated to 
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inform drivers of the hazards so that they can modify their driving accordingly. Signs may be the 
traditional fixed type or be activated and changeable (e.g., advisory speed signs and dynamic warning 
systems where a ‘SIGNAL AHEAD’ sign is needed on high-speed roadways and/or when only minimum 
sight distance is available).  

Intelligent Transportation Systems (ITS) have also been used in an attempt to improve safety for large 
trucks. For the most part, the systems that have been deployed have been geared toward providing 
drivers with additional information about potentially hazardous conditions.  

6.2.3.1. Truck Speed Advisory and Rollover Warning Systems  
Truck speed advisory systems offer a direct way to influence truck safety. These systems detect truck 
speeds using radar or in-pavement detectors and alert truck drivers if they are traveling too fast for 
current conditions. The two most common applications of truck speed advisory systems are on freeway 
exit ramps where the risk of rollovers is high and on steep downgrades where trucks may accelerate to 
very high speeds. Truck speed advisory systems provide a dynamic warning that is targeted to a specific 
vehicle, potentially creating a safety improvement over static signs. These systems use parameters such 
as speed, deceleration, truck weight, radius of curvature, and super elevation to determine whether a 
trucks speed is excessive. Variable message signs or flashing beacons are activated to encourage the 
truck driver to slow down.  

6.2.3.2. Over-height Vehicle Detection Systems  
Over-height Vehicle Detection Systems (OVDS) are warning devices designed to alert drivers of over-
height vehicles for an upcoming bridge, overpass, overhead walkway, etc. The system works by installing 
infrared beam from the transmitter to the receiver, placed directly across the lane or lanes of traffic to be 
monitored and an inductive loop to detect presence of vehicle in advance of the warning sign. Once the 
system detects an over-height vehicle by the breaking of the infrared beam, the system will activate the 
warning signs (either audible alarm and/or VMS) to instruct the driver of the best way to avoid the 
collision. 

6.2.3.3. Smart Vehicle Detectors  
Smart vehicle detectors can distinguish between trucks and cars to prioritize truck movements. The 
detectors sense when a truck has approached the signal and know if the signal is going to turn red before 
the truck is able to clear the intersection. If the truck would be unable to clear the intersection, the signal 
controller extends the signal phase to allow the truck to pass through the intersection.  

6.2.4. Placement of Traffic Control Devices  
It is recommended that DDOT try to use overhead traffic control devices with backplates whenever 
possible at critical intersections to create a less cluttered view for truck drivers. Ground-mounted traffic 
control devices are sometimes difficult to see from the higher vantage point of the truck driver. Overhead 
mounting reduces the interference with a truck driver reading and reacting to a sign.  

6.2.5. Clearance Intervals 
The current clearance intervals appear to be calculated based on passenger cars without assessing 
whether these values apply for trucks which require longer distances to stop especially at higher speeds. 
To reduce the potential for large trucks to run red lights it is recommended that DDOT re-calculate 
clearance intervals based on ITE guidelines on all major truck route corridors.  

6.2.6. Curbside Management  
Review curbside restrictions block-by-block and ensure that there is at least one usable loading zone per 
block in the downtown and/or commercial sections of the District. These areas are the most congested 
and are consistently listed as the most difficult for loading zone access. Deliveries could be better 
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accommodated, with less disruption to traffic, if at least one loading zone per block was provided. This 
strategy is of course complementary with stepped-up enforcement of illegal parking in loading zones.  

Work with the owners and operators of facilities that generate significant truck traffic – warehouses, 
factories, distribution centers, and major retailers – to develop plans for improving the efficiency of their 
individual truck activities.  

Move loading zones to the corner so that trucks do not have to parallel park – although trucking 
companies typically use their smallest vehicles for trips into the central areas of the District, some truck 
operators still find on-street loading zones difficult to use. As a result, they tend to double-park rather than 
attempt to maneuver into the loading zone. Moving the loading zones to the corners would make parking 
easier for large vehicles, and might decrease double-parking by trucks.   

6.2.7. Recommendations for Truck High Crash Locations  
The following are the high truck-crash locations in the District based on crash data over 3-year period 
(2006-08): 

• New York Avenue, NE between Montana Avenue, NE and Bladensburg Road, NE  

• M Street, NW between Wisconsin Avenue, NW and 31st Street, NW  

• South Capitol Street between M Street, SE/SW and I Street, SE/SW  

• New York Avenue and North Capitol Street, NE/NW  

• Minnesota Avenue and Pennsylvania Avenue, SE  

• Georgia Avenue and Missouri Avenue NW  

• 14th Street and U Street, NW  

• H Street and North Capitol Street NE/NW  

Section 5 details the related analysis conducted and potential recommendations by location. However, 
the following are the series of strategies that are applicable across all truck routes. However, the following 
are the series of strategies that are applicable across all truck routes.  

• Recalculate yellow and all-red clearance intervals based on ITE guidelines using standard truck 
length as the design vehicle.  

• Install truck speed advisory warning systems, which detect truck speeds using radar or in-
pavement detectors and alert truck drivers if they are travelling too fast. Activating variable 
message signs or flashing beacons to encourage the truck driver to slow down.  

• Install smart vehicle detectors (detectors that can distinguish between trucks and cars) to 
prioritize truck movements along the commercial vehicle high crash locations. The detectors 
sense when a truck has approached the signal and know if the signal is going to turn red before 
the truck is able to clear the intersection. If the truck would be unable to clear the intersection, the 
signal controller extends the signal phase to allow the truck to pass through the intersection.  
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1.0 Abbreviations 

AASHTO  – American Association of State Highway and Transportation Officials 

ADT   – Average Daily Traffic American Society for Testing and Materials 

ASTM   – American Society for Testing and Materials Automatic Vehicle Identification 

AVI   – Automatic Vehicle Identification 

CDL  – Commercial Drivers License Motor Carrier Office 

CMV   – Commercial Motor Vehicle 

CR  – Compliance Reviews  

CVIEW  – Commercial Vehicle Information Exchange Window  

CVISN  – Commercial Vehicle Information System Committee 

CVO   – Commercial Vehicle Operations 

CVSP  – Commercial Vehicle Safety Plan 

BWIM   – Bridge Weigh-in-Motion 

DDOT   – District Department of Transportation 

DCMR   – District of Columbia Municipal Regulations Digital Subscriber Line 

DMV   – Department of Motor Vehicles 

DSL   – Digital Subscriber Line 

FHWA   – Federal Highway Administration  

FMCSA  – Federal Motor Carrier Safety Administration 

IRP   – International Registration Plan 

IRD  – International Road Dynamics 

ITS   – Intelligent Transportation Systems  

L&I  – Motor Carrier Management Information System 

LPR   – License Plate Recognition  

MCMIS  – Motor Carrier Management Information System 

FMCPO – Freight and Motor Carrier Planning Office   

MCSAP             – Motor Carrier Safety Assistance Program  

MCSU              – Motor Carrier Safety Unit  

MDSHA  – Maryland State Highway Administration 

MPD   – Metropolitan Police Department 
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NEA  – New Entrant Audits 

OAG  – Office of the Attorney General 

OCTO  – Office of the Chief Technology Officer 

OS/OW  – Oversize / Overweight 

PI&O   – Public Information and Outreach 

PPCSM  – Permit Pavement Cost Spreadsheet Model 

PRISM  – Performance and Registration Information Systems Management 

PSMA   – Public Space Management Administration 

SAFER  – Safety and Fitness Electronic Record 

TCO   – Traffic Control Officer  

TSA  – Transportation Security Administration 

TWG  – Technical Working Group 

VCS  – Virtual Compliance Stations 

VMS   – Variable Message Signs 

VWS   – Virtual Weigh Station 

WEPS   – Web Enables Permitting System 

WIM   – Weigh-in-Motion  
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2.0 Introduction 

2.1. Background 

Much of the truck traffic operating within the District of Columbia originates in Maryland and Virginia and 

is destined for transfer points in the city. This truck traffic represents approximately 5 percent of the 

District‘s Average Daily Traffic (ADT). Although crucial to the District‘s commerce, an increasing downside 

to this activity is that increasingly overweight trucks consume or wear out the District‘s pavements and 

bridges at a much higher rate. The damage caused by overweight trucks is currently estimated at $20 

million each year. The District‘s historic weigh-in-motion (WIM) data and enforcement records indicate 

that a disproportionate number of commercial vehicles do not comply with the city‘s truck size and weight 

laws. The consequences of excessive axle and gross vehicle weights are so great they demand a 

comprehensive approach to ensure truck weight compliance. This section provides some fundamental 

background about the issues currently affecting truck travel within the District. 

 Overweight Data Collection and Enforcement  

o Truck overweight data on major truck route corridors cannot be determined due to lack of 

WIM scales on these routes. The District owns four WIM scales to collect truck data for 

federal reporting requirements. Three WIM scales were recently refurbished to original 

manufacturer‘s condition while one WIM scale (not generating data) is scheduled to be 

demolished as part of a construction project. Currently the District does not use WIM data 

for enforcement purposes. 

o Truck weight enforcement is conducted through a single temporary weigh station located 

on outbound I-295 (near Blue Plains Drive, SE) and through the portable scale units 

operated by Motor Carrier Safety Unit (MCSU) used citywide. No technologies are used 

to select or target overweight vehicles and many of the trucks that officers select and 

weigh are within legal weight limits. 

o MCSU primary responsibilities are safety inspections as they are 80 percent funded by 

Federal Motor Carrier Safety Administration‘s (FMCSA) Motor Carrier Safety Assistance 

Program (MCSAP). MCSU currently performs overweight enforcement only as an 

ancillary function. DDOT Traffic Control Officers (TCO) supplement MCSU personnel at 

the outbound I-295 fixed weigh station. 

o MCSU, with a staff of six MCSAP certified officers, one lieutenant, and one captain, also 

faces resource constraints—as it must balance truck weight enforcement and inspections 

with many other public safety and community responsibilities. 

 Truck Route Network 

o There are no officially designated truck routes in the District. Instead, there are a number 

of de facto truck routes that drivers prefer because of roadway geometry, traffic 

conditions and location relative to trip origins and destinations. Currently DDOT is in the 

process of formal designation of several truck routes and restricted truck zones based on 

recommendations of ―Motor Carrier Management and Threat Assessment Study‖. 

o Most of the proposed truck route streets operate at or near capacity during peak hours. 

Compounding accessibility issues is the layout of the streets, which are generally unable 

to accommodate the turning movements of larger vehicles and tractor trailers. While 

street segments may be rebuilt adjacent to the construction of redevelopment projects to 

meet today's design standards for large trucks, similar improvements cannot be made to 

all of the streets comprising the designated Truck Route Network. 

o Due to the lack of a designated truck route network, there is no comprehensive truck 

route signage program to delineate the truck routes in the District. Existing ‗Truck 
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Restriction‘ signs are based on public complaints. Trucks violating these signs are 

considered a common occurrence. The combination of limited signs and limited 

enforcement resources contribute to this ineffective condition.  

 Public Information and Outreach 

o Accessibility to information on District regulations and policies, as well information about 

truck restrictions, work zone detours, etc is a challenge. There is no single resource that 

provides a comprehensive listing of all the information.  

Other truck program safety elements such as interagency coordination, public outreach, and overall truck 

enforcement programs do not exist or do not function at the level necessary to establish a robust 

approach to commercial vehicle safety and mobility. 

2.2. Purpose 

This study is conducted as a part of the District-Wide Truck Safety Enforcement Plan, which consists of 

four interrelated tasks. A series of memoranda describe the results of each task. Task 5 is the GAP 

Analysis Report. The study objective is to assess the District‘s current truck enforcement process to 

determine effectiveness and recommend strategies to overcome the immediate, mid-term and long-term 

needs. The focus of the study includes identifying technologies and practices that have the potential to 

increase the efficiency and effectiveness of weight enforcement in the District to deter the passage of 

overweight and unsafe vehicles across its roadways. The main goals for the plan are to: 

 Identify potential implementation strategies for increasing the efficiency and effectiveness of 

commercial vehicle weight enforcement, and thereby protect the District‘s infrastructure and 

traveling public. 

 Use information gathered through weigh system technologies for commercial vehicle weight and 

safety inspection enforcement as well as transportation infrastructure decision making and 

budgeting, including pavement design and highway maintenance and rehabilitation. 

2.3. Vision 

The vision for the District-wide Truck Safety Enforcement Plan is one in which truck travel within the 

District is safe and efficient with all truck transactions being electronic by 2020. In addition commercial 

vehicle data collected by motor carriers, enforcement resources, highway facilities, and other modes of 

the transportation system for their own purposes would be able to share among each other seamlessly in 

order to improve motor carrier safety, operational efficiency, and mobility.  

The recommended future enforcement vision for the District is automated unmanned 24-hour-7-day-a-

week (24/7) roadside enforcement. The concept, termed virtual compliance stations (VCS) will be 

supported by weigh-in-motion (WIM) and automatic vehicle identification (AVI) technologies. Further, 

current laws will require modification to accommodate 24/7 operating practices in an unmanned 

environment.  

2.4. Report Organization  

This document contains the following five sections:  

1. Section 2.0, Introduction—Provides the context for conducting a system-wide truck 

enforcement needs assessment and describes the purpose of this study.  

2. Section 3.0, Literature Review—Provides an overview of the major types of WIM systems and 

compares the major types in terms of operational characteristics as well as accuracy and their 

use in weight enforcement. 
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3. Section 4.0, Existing Conditions and Gaps—Presents an overview of existing conditions 

related to truck travel in the District.  

4. Section 5.0, Recommendations—Describes strategies to overcome the immediate, mid-, and 

long-term needs of the District‘s current truck enforcement processes. Elements addressed 

include vehicle screening procedures, virtual detections and enforcement systems, information 

sharing systems, and staffing needs. 

5. Section 6.0, Implementation plan—Suggests a sequence of phased tasks that would produce a 

reasonable migration schedule. 

This document also includes three appendices. Appendix A is Chapter 25, Title 18 of the District of 
Columbia Municipal Regulations (DCMR)—the laws governing the movement of trucks and commercial 
vehicles within the District of Columbia. Appendix B is the truck route map. Appendix C is the over-
height clearance map.  
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3.0 Literature Review 

The literature review will help the reader understand the strengths and shortcomings of WIM technology. 

It analyzes various technical papers and other information resources to assess both state-of-practice and 

emerging technologies. Topics investigated include the major types of WIM systems and a comparison in 

terms of operational characteristics, as well as their accuracy. It then discusses the use of WIM systems 

for weight enforcement. 

3.1. Weigh-In-Motion (WIM) System 

The American Society for Testing and Materials (ASTM, ASTM E1318) defines WIM as ―the process of 

measuring the dynamic tire forces of a moving vehicle and estimating the corresponding tire loads of the 

static vehicle.‖ In addition to weight data, WIM sites collect a variety of ancillary traffic data such as traffic 

volume, speed, directional distribution, lane distribution, date and time of passage, axle spacing, and 

vehicle classification. A typical WIM system consists of the following hardware:  

 Sale or set of sensors on the mainline or installed on a ramp to record the impact of the passing 

vehicle;  

 Roadside cabinet containing a processor that converts the downward force readings of the 

vehicle on the scale into data estimating the vehicle‘s gross weight and axle weights; and,  

 Communication system that transmits the weight data to the computers of enforcement personnel 

or to an enterprise-level WIM database management system. Typically, dial-up communication is 

used to transmit data from WIM systems to users, but to better support enforcement functions, 

high-speed wireless or digital subscriber line (DSL) technology is necessary to transmit real-time 

data and/or vehicle images. 

Many U.S. States have used WIM systems to collect vehicle statistics, including commercial vehicle 

operations. The information collected is used for highway planning and design. WIM scales measure 

approximate axle weights as a vehicle moves across sensors or scales and determines the gross vehicle 

weight and classification based on the axle weight and spacing. WIM is commonly deployed at weight 

enforcement facilities where static scales cannot handle truck traffic volumes. Traditionally, WIM is used 

as a weight-enforcement tool to sort trucks either on the approach ramp to a weigh station or on the 

mainline about a mile upstream of a weigh station. Agencies also employ mainline WIM sorters when land 

requirements for a ramp sorter are not available or when truck traffic volumes are too high to safely call in 

all trucks for ramp sorting. Mainline WIM uses variable message signs (VMSs) to call in trucks suspected 

of exceeding maximum allowable weight limits and to direct trucks to the static scale for compliance 

weighing.  

The most commonly used WIM sensor technologies are bending plates, piezoelectric sensors (quartz, 

polymer, and ceramic), and load cells. Three promising sensor technologies currently being tested, but 

have not been widely used, are 1) quartz, 2) fiber optic, and 3) seismic. 

3.1.1. Comparison of Current WIM Sensor Technologies 

The WIM scale technology in use can affect the accuracy of the gross vehicle weight or axle weight 

estimate. When installed on the mainline, more expensive WIM systems have less variance in their 

readings and may better compensate for filtering external factors that affect vehicle weight calculations. 

Conversely, less expensive WIM scales or sensors may not be as accurate at highway speed. More 

expensive load cell and bending plate systems offer higher accuracy in weight estimates but are more 

costly to procure and are significantly more intrusive to the pavement structure. Bending plate systems 

offer high accuracy but are quite difficult to maintain; their expected service life far outperforms 
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piezoelectric sensors. Load cell scales are very durable, feature a significantly longer service life than the 

other devices when properly maintained, and, fortunately, are easy to maintain.  

While the cost of each technology is an important consideration when evaluating which technology is 

most appropriate, there are many factors to include in the cost of a WIM technology beyond equipment or 

installation costs—the expected life, maintenance cost, and replacement costs. The trade-off among up-

front cost, expected service life, and ease of maintenance should be carefully worked through before 

procurement decisions are made. Table 1 provides summary information on the performance and 

estimated average cost of the various WIM technologies in use. 

Table 1: Comparison of current WIM Sensor Technologies 

 Single Load 
Cell (/lane) 

Bending Plate (/lane) Piezoelectric 
(/lane) Single (/lane) 

Threshold 
Double 
Threshold 

Accuracy (GVW) (95% 
confidence level) 

4-6% 8-10% 6-8% 15-20% 

Service Life (years) 12 7 7 3 

Installation Time (days/lane) 3 3 3 1 

Budgetary Equipment Cost $56,000 $22,000 $38,000  $3,000 

Budgetary Installation Cost* $24,000 $18,000 $35,000  $6,000 

Annual Maintenance Cost $2,000 $2,000 $4,000  $5,000 

Cost per year  
(over 12 year period) 

$9, 000 $9,000 $16,000  $8,000 

* Initial budgetary installation costs include materials to install and physical installation. 
Source: IRD Comparison of WIM Technology Accuracies and Costs, April 2010  

 

3.1.2. ASTM WIM Scale Specifications 

The ASTM Standard Specification for Highway Weigh-in-Motion (WIM) Systems with User Requirements 

and Test Method (ASTM Designation: E 1318-94) classifies WIM systems as Type I, II, III, or IV according 

to their application and gives related performance and user requirements for each type of system. The 

Standard lists user requirements that should be met to ensure the WIM system functions properly. The 

four systems have different speed ranges, data-gathering capabilities, and intended applications. Figure 

1 shows the information for the four types of systems.  

3.1.3. ASTM WIM Site Specifications 

The accuracy of a WIM scale depends not only on the sensor technology, but also on the site conditions, 

truck characteristics, and driver behavior. Table 2 presents a summary of the site conditions needed as 

per ASTM E 1308-02. 
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Table 2: Site Requirements: 200 ft in advance and 100 ft beyond the WIM Sensor  
per ASTM E 1308-02 

Roadway Characteristic Type I, II, III WIM Classification Type IV Classification 

Horizontal Curvature Radius > 5,700 ft measured along 
the centerline 

Radius > 5,700 ft measured along 
the centerline 

Longitudinal Alignment (Profile) Longitudinal Gradient < 2% Longitudinal Gradient < 1% 

Cross Slope < 3% < 1% 

Lane Width and Markings 12–14 ft, inclusive 12–14 ft, inclusive 

Surface Smoothness 6-in.-diameter circular plate 0.125-
in. thick cannot be passed beneath a 
20-ft-long straightedge 

6-in.-diameter circular plate 0.125-
in.-thick cannot be passed beneath 
a 20-ft-long straightedge 

 

AASHTO MP 14-05—Provisional Standard Specification for Smoothness of Pavement in WIM Systems 

also provides additional guidance for verifying adequate smoothness of the pavement. 

 
 

Figure 1: ASTM WIM Classification per ASTM E1318 
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3.2. Roadside Weight Enforcement  

Depending on the traffic characteristics and enforcement objectives, in general, agencies can consider a 

variety of weight enforcement strategies and WIM systems that vary widely in functionality and level of 

complexity. Weight-enforcement options applicable for different traffic conditions and enforcement levels 

include: 

 Fixed site Weigh Station with Mainline WIM; 

 Fixed site Weigh Station with Ramp WIM; 

 Virtual Weigh Station (VWS); and, 

 Mobile Enforcement. 

3.2.1. Fixed Site Weigh Station with Mainline WIM 

Fixed, site-based weight screening uses WIM on the mainline to screen vehicles traveling at highway 

speeds for weight compliance as they approach a weigh station, signaling vehicles either to bypass or 

pull-in to the station for further inspection.  

Commercial vehicles approaching the weigh station are directed into the right-hand lane by means of 

static signing. A vehicle approaching the weigh station will pass over the Mainline WIM system embedded 

in the highway approximately 3,000 feet prior to the weigh station exit ramp. WIM electronics are located 

at the roadside adjacent to the WIM scales and sensors and process the information collected by the in-

road equipment.  

The WIM system will collect axle weight and spacing, vehicle speed, classification, and other relevant 

data to create a vehicle record. An overview image of the passing vehicle is combined with the vehicle 

record. Based on a comparison of the vehicle record to the parameters set by the station operator, the 

WIM system will make a sort decision and advise the driver to either exit or bypass the weigh station via 

the variable message signs (VMS) located on the side of the road. However, an operator using the 

manual console control in the weigh station can override the actual sorting operation. The system can 

also randomly select non-violating vehicles from the mainline for visual inspection at the scale house. 

Installing a vehicle classification system in the left lane will detect commercial vehicles bypassing the 

scales in the right lane. When used as part of an electronic screening, WIM provides real-time weight 

verification concurrent with safety and credentials verification for bypass eligibility. Vehicles cleared for 

bypass are not generally directed to pull into the weigh station. Figure 2 illustrates the typical operation of 

a fixed site station with mainline WIM. 

Because of the critical function of the mainline system, it is recommended to use equipment with the 

highest accuracy possible. The right lane can be equipped with WIM Scales that meet ASTM E 1318-02 

Type III accuracy and reliability. Type III WIM Scales have a functional performance of ±6 percent 

tolerance for 95 percent probability of conformity.   
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3.2.2. Fixed Site Weigh Station with Ramp WIM 

WIM scales are also installed on weigh station ramps to weigh and sort vehicles at low speeds (see 

Figure 3). Vehicles leaving the main highway move to the approach ramp where they are weighed by a 

ramp, or sorter, WIM. The ramp WIM 

sorts the arriving trucks based on a 

weight threshold set by weigh 

station. Axle spacing, vehicle height, 

and vehicle classification also can be 

determined. Vehicles not exceeding 

the threshold are signaled by a 

message sign to move to the bypass 

lane for return to the main highway. 

Remaining vehicles are directed to 

the static scale for weighing. Ramp 

sorting combined with a bypass lane 

can process more vehicles than can be 

Figure 2: Operation of a fixed site weigh station with Mainline WIM 

Figure 3: Fixed site weigh station with ramp WIM 
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supported by static weighing alone. While not as effective as mainline WIM in reducing delays for safe 

and legal carriers and vehicles, ramp systems provide a much quicker alternative to static scale 

processing.  

3.2.3. Virtual Weigh Station (VWS) 

A Virtual Weigh Station (VWS) is a new approach to CMV weight, height, and safety enforcement that 

can help monitor statewide compliance rates and provide a deterrent to CMVs that violate state weight 

and safety laws. A basic virtual weigh station (VWS) includes mainline WIM, a camera system, and high-

speed communications, for use in real-time truck screening. An enhanced VWS may include one or more 

optional technologies, including 

automatic vehicle identification 

(AVI) capabilities in the form of 

optical character recognition 

(OCR) technologies such as a 

license plate reader (LPR) and 

USDOT number reader, over-

height detection sensors, 

augmented screening software 

(e.g., information from safety 

and vehicle databases 

integrated with WIM and image 

data), and enhanced 

communication infrastructure.  

A WIM system is installed 
across the lanes of a bypass 
road. If the vehicle is overweight, an overhead camera captures vehicles cross the WIM scale, including a 
photo overview image of the vehicle license plate. Images and weight data are stored for remote retrieval, 
or instantly transmitted via a wireless communication network to a laptop computer in a nearby patrol car. 
Another option is wireless or landline transmission to a weigh station located nearby, or to a centralized 
traffic control center. The weigh station or traffic control center can then dispatch an enforcement officer 
to intercept the violating vehicle. 

The virtual weigh station can be also applied to complement existing fixed WIM sites. It can automatically 
pre-weigh vehicles and transmit a photo image with the vehicles‘ weights and/or dimensions to an 
enforcement officer downstream from the WIM or to a central facility. Based on vehicle information, 
vehicles suspected of being overweight can be either stopped and weighed using portable scales or can 
be directed to the nearest fixed facility weigh station with static scales for more accurate weighing, while 
allowing vehicles in compliance to continue on their way. 

3.2.4. Enforcement using Mobile Scales 

A mobile enforcement site is similar to a fixed scale site but does not have the building facilities. Mobile 

enforcement is essentially off ramps connected to a work area slab and then connected back with an on 

ramp. They include a certified fixed scale or provision for mobile scales to be quickly positioned for 

operation. Once set up, all trucks are required to pull through the scale and inspection is conducted in the 

same manner as the conventional fixed stations. This diversion is accomplished with signs that can be set 

up or turned on as needed. The advantage of a mobile site is that it enables the crew to move to several 

different sites. Mobile scales cost considerably less to build and operate (facility maintenance, utility 

costs, etc.) and in some cases have proven more effective at finding overweight vehicles than fixed weigh 

stations. Mobile enforcement sites are not intended to replace conventional enforcement at the fixed 

scales where truck volumes warrant permanent facilities that enable a high volume of more detailed 

safety inspections.  

 

Figure 4: Virtual Weigh Station (VWS) 
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3.2.5. Electronic Screening  

The Federal Highway Administration's (FHWA‘s) Intelligent Transportation Systems for Commercial 

Vehicle Operations (ITS/CVO) program vision statement is ―Assisted by technology, trucks and buses will 

move safely and freely throughout North America‖ (1, p. 182). Electronic screening is seen as a key ITS 

function in the pursuit of this vision. Electronic screening allows commercial vehicles, whether operating 

intrastate or interstate, to pass a check point (e.g., weigh station) at mainline speeds without stopping to 

be checked for proper credentials, weight, dimensions, and safety status. Checking vehicle weight at 

mainline speed is accomplished using Automatic Vehicle Identification (AVI) and WIM. Roadside 

databases support credential and safety checks. 

Electronic screening systems use AVI technology to identify a participating vehicle as it approaches a 

weigh-station. With AVI technology, vehicles using the system that carry legal weights are able to bypass 

the weigh station. In this scenario, a WIM system is located upstream of a weigh station and the trucks 

are weighed with other vehicles at highway speeds. An in-cab transponder is signaled by an antenna 

along the roadway that identifies the truck‘s information. If the truck is recognized by the computer 

database and is deemed to be under the weight limit or has proper credentials, the truck is allowed to 

pass through. The screening decision, to permit or not permit a bypass, is communicated back to the 

transponder through a second antenna downstream of the first antenna. The in-cab transponder, in turn, 

signals the driver with either a green light to bypass or a red light to pull into the weigh station. It is 

estimated using this technology will decrease the number of times that a truck enters or exits the roadway 

and reduce accident rates as well. The typical components necessary for electronic screening are shown 

in Figure 5. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5: Electronic Screening set-up as deployed in Washington State 
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3.2.6. Additional Technologies 

The following types of technology also can be deployed to support additional functionalities: 

 License plate reader (LPR) and/or USDOT number reader system—takes an image of the 

vehicle‘s license plate or side of the commercial vehicle and uses OCR software to generate an 

electronic value of the vehicle‘s license plate or USDOT number, respectively.  

 Repository of past weight performance—provides real-time access to a motor carrier‘s and/or 

commercial vehicle‘s previous compliance record with Federal and/or State truck size and weight 

limits.  

 Thermal imaging system—a camera focused on the lower portion of a vehicle measures the 

amount of infrared energy (heat) emitted by a truck‘s assorted parts and displays that information 

on a monitor. As shown in Figure 6 overheated tires appear as blazing white spots; 

nonfunctioning brakes indicate no heat 

whatsoever.  

 Radiation detection system—uses 

spectroscopic capabilities to identify 

threat material. By enhancing early 

detection capabilities, the system 

addresses the threat of radiological 

dispersal devices, improvised nuclear 

devices or a nuclear weapon used by 

terrorists inside the United States. 

 Two-way communication—provides 

the ability to share data from the 

commercial vehicle (e.g., speed, 

windshield wiper on/off, temperature) to 

the roadside, as well as from the 

roadside to the commercial vehicle 

(e.g., traveler information, truck parking information). 

3.3. Weigh Station Facility Design Considerations 

Similar to any transportation facility, a weigh station has characteristics such as capacity and delay that 

show how efficiently the station operates. Long vehicle queues can cause excessive delay to the facility 

and at times to the adjoining highway that the weigh station is monitoring. Additionally, where traffic must 

enter and exit a roadway, accident rates also increase.  

Although the characteristics of different methods of weighing trucks in motion vary, the layout and the 

considerations an agency should make are essentially the same. In all instances, initial capital cost, 

public opinion, land use, permit requirements, and maintenance costs will most likely be key concerns. 

However, the location in which the stations are located also is an important factor. For example, if it is 

determined that truck drivers are avoiding a station by using local roads, police patrols should plan to 

monitor the alternate routes. 

3.3.1. Pull-Off Areas 

Roadside and mobile enforcement take place at pull-off areas. Safety is the primary consideration for pull-

off area site selection, as demonstrated by the following selection criteria:  

 Adequate distances to identify, notify, and stop vehicles without extreme accelerations or 

decelerations.  

 Safe sight distance for motorists passing by.  

Figure 6: Thermal Imaging used at Maryland weigh 

station 
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 Minimal vertical grade in the longitudinal 

direction.  

 Enough width to provide inspectors a buffer 

between them and the edgeline.  

 Adequate parking to position enforcement 

vehicles as barriers upstream from the 

inspected vehicle.  

 Enough room to provide inspected vehicles with 

an acceleration area that maintains appropriate 

sight distance for approaching motorists.  

In cases where enforcement activity occurs frequently, 

it may be appropriate to construct dedicated pull-off 

areas for roadside or mobile enforcement. These 

locations require detailed site selection and design 

criteria. Existing pull-off area on inbound I-295 near 

Blue Plains Drive is shown in Figure 7. 

3.4. Bridge Weigh-in-Motion (BWIM) 

The common challenge associated with use of current WIM technologies for all of the types of WIM 

sensors is their placement in the road surface. The majority of technologies require sensors that are 

embedded in the pavement and require pavement cuts or some form of excavation. Other systems that 

place sensors on the pavement present different challenges. Both methods require working in the lanes 

of traffic. Pavement smoothness is a critical factor for in-pavement (and on-pavement) WIM systems to 

produce accurate results. This is necessary to minimize the influence of vehicle dynamics. It is difficult to 

build and maintain pavements that are sufficiently smooth throughout the WIM approach and installation. 

Bridge weigh-in-motion (BWIM) is an alternative to traditional WIM. BWIM uses the response of a bridge 

to determine WIM data. BWIM has potential to produce similar results as traditional WIM, while 

overcoming the challenges associated with sensors in the pavement. BWIM is potentially less sensitive to 

vehicle dynamics than traditional WIM. The BWIM system uses strain transducers (or strain gauges) to 

capture bridge deflection measurements under moving loads. Axle measurements can be captured 

through traditional portable or permanent axle sensors or through Northing-on-the Road (NOR)/Free-of-

Axle Detector (FAD) system, which require no axle sensors on the road surface (see Figure 8). 

BWIM was initially identified in the late 1970s in the United States. Slovenia has become a leader in 

development of the BWIM technologies with its SiWIM system. 

The SiWIM operates as follows: as a vehicle passes over the bridge, a series of strain transducers, 

mounted below the bridge and invisible to the vehicle driver, measures the vehicle‘s ―weight‖ as a voltage 

output from the transducer. The signals from each sensor are amplified and converted from analog to 

digital. All are stored in a file and used to support system calculations of axle loads, axle spacing, gross 

vehicle weight, etc. 

Some new characteristics that the SiWIM has differentiated itself from other WIMs include: 

 The transducers are self-temperature compensating to enhance accuracy. The system also 

includes input for up to five thermocouples that measure the temperature of the structure and 

computer applicable correction factors.  

 

Figure 7: Pull-off area on inbound I-295, DC 
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 The system can be equipped with a camera to capture a video image of vehicles crossing the 

bridge, and the video image and weight data can be transmitted to enforcement officers in 

support of a downstream enforcement site.  

 The SiWIM data acquisition system is not PC based, which allows the data to be stored in a 

temporary queen, when a transducer meets trigger conditions, the system looks back in the 

queue to a sufficient period of time to find a pre-event voltage reading. That reading becomes the 

―zero‖ reading and is subtracted from subsequent readings for that event. A new ―zero‖ voltage is 

established for each weighing event, essentially eliminating concerns about gauge drift.  

 The SiWIM system is a Nothing-on-the-Road (NOR)/Free-of-Axle Detector (FAD) system which 

provides several benefits including improved durability, easier installation, no traffic delays and 

invisibility to the motoring public.  

The most recent application of BWIM in the United States was in Alabama using a commercially available 

SiWIM BWIM system. The application of the SiWIM system in Alabama was the focus of a recent FHWA-

funded research project between the Alabama Department of Transportation and the University of 

Alabama – Birmingham (UTCA, 2007). The results of this testing are not yet available in open literature. 

 

Figure 8: Slovenia Bridge WIM System 

 

3.5. Minnesota Relevant Evidence Law 

Minnesota passed the Relevant Evidence Law, civil weight enforcement, in 1980 (and amended in 2002) 
that enables the State Patrol is to go into facilities that record weight transactions (bills of lading) and 
serve civil penalties notices to violators. The Law requires all who weigh goods loaded or unloaded to 
keep a record of origin, weight composition, date of loading or receipt, number of axles on the vehicle or 
combination of the vehicle, etc. Civil penalties may be applied for excessive weight if the officer has 
inspected and copied the record within 14 days of the date the shipment was received by the person 
keeping the record. There is a $10,000 cap on the citation, and they can only go back into the records 
fourteen days. The roadside portion of the work simply involves capturing the truck identification 
information for the selected vehicles and then conducting the civil enforcement inspection within the 14 
day window. However, the Law does not apply to first haul, agricultural and forest products, or single unit 
vehicle (three axles or less) or a farm tractor with trailer. 
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4.0 Existing Conditions and Gaps 

This section describes the data on existing conditions for truck travel in the District of Columbia. The 

Study Team collected existing data from several different local and regional agencies, including the 

DDOT, the District of Columbia Department of Motor Vehicles (DMV), and the Metropolitan Police 

Department (MPD). This section is a compilation of information obtained from this data-gathering effort. 

4.1. Commercial Vehicle Regulations 

Chapter 25, Title 18 of the District of Columbia Municipal Regulations (DCMR) describes the laws 

governing the movement of trucks and commercial vehicles within the District. The existing truck 

regulations currently in place for the District generally parallel those at the national level and in 

surrounding States. Table 3 provides the most significant restrictions on commercial motor vehicles 

permitted to travel on the District‘s roadways (Refer to Appendix A for further details).  

Table 3: Maximum dimensions of vehicle combinations in the District 

Width 96 in. (102 in. for buses and tractor-trailer 

combinations) 

Height 13½ ft 

 

 

Length 

Single vehicles (except buses and semi-

trailers)–40 ft inclusive of load and bumpers 

Semi-trailer or trailer–48 ft. In double-bottom 

operation, each semi-trailer or trailer may not 

exceed 28 ft. 

Combination of vehicles–55 ft inclusive of load 

and bumpers 

Maximum weight, one axle 21,000 lbs 

Maximum weight, any two 

consecutive axles, less 

than four (4) ft apart 

37,000 lbs 

Maximum gross weight
1
 79,000 lbs 

 

 

 

 

                                                      

1
 A loading error or tolerance of one thousand pounds (1,000 lbs) is allowable for axle loads, and the same tolerance 

shall be applied for axle or gross loads permitted by special or annual permits; provided, that any citation for 
overweight violation, when the load is in excess of one thousand pounds (1,000 lbs) tolerance, shall be the total 
amount between the legal or permitted load and total load. The one thousand pounds (1,000 lbs) tolerance shall not 
be included in the amount of weight in the violation. 
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4.2. Commercial Motor Vehicles Permitting Process 

In the District, the DDOT and the DMV are both responsible for licensing of apportioned vehicles. The IRP 

Office issues a single plate for display on the front of a unit. If an owner registers a straight truck, 

however, the single apportioned plate is affixed at the rear of the vehicle. DDOT‘s Public Space Office 

issues a separate overweight tag, which is smaller than the apportioned plate and typically affixed on the 

front grill of a truck. DMV handles most commercial tags for vehicles operating in the District; however, for 

certain exceptional cases, the DDOT handles permitting and tags  

4.2.1. DDOT Permitting System (WEPS) 

DDOT handles permitting for vehicles that operate outside of the DMV‘s standard size and weight 

regulations. A chart showing the standard allowances based on the number of axles is available in Title 

18, Chapter 25 of the District of Columbia Municipal Regulations (see Appendix A).  

   

DDOT is also the primary department responsible for routing oversize or overweight loads through the 

District. DDOT has this responsibility for two reasons—first, DDOT has the most accurate and complete 

information on the width of roadways, the height of overpasses, and the load limits of District roadways 

and bridges. Second, using a map developed in cooperation with various DDOT administrations and the 

MPD‘s Motor Carrier Safety Unit (MCSU), DDOT‘s Public Space Management Administration (PSMA) 

routes vehicles with unusual space or weight requirements through the District. The PSMA ensures that 

these oversized loads are able to make it to their destinations without adversely affecting the hundreds of 

thousands of District roadway users each day. 

The types of permits and tags DDOT issues cover those types that have the most adverse affect on the 

District‘s transportation infrastructure, such as dump trucks and tower cranes, and those that have special 

routing requirements, such as over-width and over-height vehicles. The type of permit or tag a trucking 

company or other commercial vehicle operator applies for will depend on the frequency of trips within the 

District and the particular characteristics of the load carried.  

DDOT Web-Enabled Permitting 

System (WEPS) 

The WEPS system is an automated 

Web-based system that processes 

Public Space permits, including those 

for oversize/overweight vehicle/load 

permits for travel on District-owned 

roadways.  

The two types of permits for 

oversize/overweight vehicles are 

annual tags and single haul permits. 

Customers enter permit applications, 

including information on USDOT 

number, company registration, size 

and weight, are entered into the 

system. PSMA personnel checks the 

information against data records 

maintained by the USDOT and 

approve or reject permits. Fees can 

be paid online. All transactions are 

real-time. The WEPS system was 

developed by DDOT in partnership 

with District Office of the Chief 

Figure 9: Screenshot of DDOT’s Web-enabled permitting system 
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Technology Officer (OCTO). Subsequent releases of the WEPS system will automate other permit types 

of interest to PSMA. 

MPD officers can access to DDOT‘s online system from police cruisers. Officers will be able to verify 

information provided on the application and the driver‘s route, including any conditions and special 

requirements placed on a vehicle or route. Certain loads may require a police escort. DDOT will advise if 

this will be a requirement when staff processes an application. MPD provides police escorts at no charge. 

4.2.1.1. Single Haul Permit 

Single haul permits are 

issued for specific loads 

brought to or carried from 

particular locations inside the 

District. DDOT also offers 

single haul permits for 

commercial vehicles 

operating within the District 

that do not have sufficient 

business to warrant an 

annual tag. In addition, 

vehicles that cannot operate 

under the apportionment 

allowance based on a 

particular load may obtain a 

single haul permit. Among 

the most common uses of 

single haul permits are 

deliveries for special 

construction and special 

events.  

A single haul permit 

indicates the nature of the 

over-dimension trip (inbound 

outbound, oversized both on 

entry and exit, or entirely 

internal to the District). The 

fee is $19 for a trip being 

oversized only for entry or 

exit to the District. The fee is 

$36 when a vehicle‘s land 

load will be oversized both 

coming into and exiting the 

District.  

4.2.1.2. Annual Permits and Tags 

Annual permits and tags are issued for vehicles that operate throughout the District on a continuing basis. 

The PSMA estimates that it issued approximately 2,200 annual tag permits in 2006. 

4.2.2. DDOT Freight and Motor Carrier Planning Office (FMCPO) 

DDOT established the Freight and Motor Carrier Planning Office (FMCO) in 2009 which is currently 

headed by a single Manager with no support staff. The official responsibilities include: 

Figure 10: Screenshot of DDOT’s Web-enabled route information 
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 Single point of contact for all motor carrier-related inquiries. 

 Lead office in designating preferred motor carrier routes and motor carrier restrictions. 

 Liaison with the Transportation Security Administration (TSA), DDOT‘s Infrastructure Project 

Management Administration (IPMA), DDOT‘s Traffic Operations Administration (TOA), DDOT‘s 

Mass Transit Administration (MTA) and others on issues relating to motor carrier traffic, including 

construction trucks. 

 Coordinate with and provide input to Federal, State, and local agencies on motor carrier-related 

issues 

 Oversee the issuance of special permits 

 Work with the DDOT Chief Information Officer on motor carrier technologies, including the 

implementation of the Commercial Vehicle Information Systems & Networks (CVISN) 

Given that just one person is dedicated full time to commercial vehicles, it will be critical to continue to 

draw on the resources of planners in the planning department and other divisions as needed. Potentially, 

additional dedicated staff will be required, particularly given the increasing commercial vehicle traffic. 

4.2.3. International Registration Plan (IRP)  

The International Registration 

Plan (IRP) is an international 

highway program designed to 

license heavy (>26,000 lbs) 

commercial vehicles that 

travel in two or more 

jurisdictions. The District of 

Columbia, like all member 

IRP jurisdictions, is required 

to comply with the following 

criteria:  

 Issuance of a single 

(1) apportioned tag, 

and 

 Issuance of a single 

registration cab card. 

Under the IRP, an interstate 

carrier files an application with 

the jurisdiction in which its 

vehicles are based—known 

as the base jurisdiction. The 

base jurisdiction collects 

registration fees authorizing a 

carrier's movement into other 

jurisdictions, and distributes 

those fees to the States or 

Provinces for which the 

carrier has requested 

apportionment.  

The cost of an apportioned 

tag will depend upon the 
Figure 11: Screenshot of District’s IRP Application Form 
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percentage of miles traveled in each IRP jurisdiction, the registered combined gross weight of a vehicle, 

and other vehicle-specific criteria.  

Any vehicle traveling in the District, and at least one other IRP jurisdiction, that is used to transport 

property, or persons, for profit, is defined as an apportioned vehicle. The apportioned vehicle is further 

characterized as: 

 A power unit with a gross weight in excess of 26,000 lbs;  

 A power unit with three or more axles, regardless of weight; or, 

 A power unit used in combination with another unit and together exceeds 26,000 lbs. 

Carrier with power units that travel interstate, but do not meet the above weight or axle requirements, can 

obtain an IRP registration at their option. A motor carrier or bus owned by a governmental entity or 

registered as a government vehicle is exempt from IRP regulations and are not required to carry a trip 

permit. Displaying a Federal or State government license plate on a truck, van, or bus is one way to show 

the vehicle meets this exemption.  

4.2.4. Department of Motor Vehicles (DMV)  

Motor carriers, chartered buses (including chartered shuttle buses), and other vehicles that fall under the 

definition of apportionable vehicles but are not apportioned or fully registered in the District of Columbia, 

can obtain a trip permit for a $50 fee. The Trip Permit is valid for six (6) days of travel within the District. 

The permit must be maintained on the vehicle throughout the duration of travel in the District. The trip 

permit is to be used only for the vehicle listed on the front of the permit. Any business can obtain a trip 

permit, but it is required to apply for registration with the DMV. 

In D.C., first-time commercial vehicle registrants and renewal applicants must bring their vehicles in for 

inspection. The District denies a registration sticker to unsafe vehicles and to those that do not meet 

reduced pollutant standards. A valid sticker must be displayed on the windshield at all times.  

The DMV operates an automated web-enabled system that processes Trip Permits.  Any business can 

obtain a trip permit, but it is required to apply for registration with the DMV. 

4.3. MPD Motor Carrier Safety Unit (MCSU) 

The MPD‘s Motor Carrier Safety Unit (MCSU) conducts commercial truck weight and safety inspections in 

the District. The MCSU falls under the Homeland Security Bureau‘s umbrella of the Special Operations 

Division, Traffic Safety and Specialized Enforcement Branch (HSB-SOD-TSSEB). The MCSU is funded 

80 percent by FMCSA under Motor Carrier Safety Assistance Program (MCSAP). Each officer works 40 

hours per week or five 8-hour shifts per week. Current staffing includes one Captain, one Lieutenant, one 

Sergeant, and six MCSAP-Certified Officers. All members of the MCSU are police officers and as such 

have the arrest authority and training to enforce the alcohol and controlled substances restrictions placed 

on CMV drivers as required under MCSAP Part 350.201(q) 1, 2, 3.  

Additionally, MCSU officers use Motor Carrier Management Information System (MCMIS), Licensing and 

Insurance (L&I), and Query Central Web sites during roadside inspections to enforce Motor Carrier 

Authority and Out-of-Service Orders. MCSU also maintains responsibility for conducting Compliance 

Reviews (CR‘s) as well as New Entrant Audits (NEA‘s) of commercial carriers domiciled within the District 

of Columbia. Right of Entry legislation has been recently approved and published, which will enable the 

New Entrant Audits process to become fully operational soon.   

MCSU officers perform commercial truck inspections at different quadrants of the city and officers inspect 

hazmat, cargo tank, flatbed, or overweight trucks, depending on the situation. During FY 2009, the MCSU 

dedicated 70 percent of its time on activities inside of the Commercial Vehicle Safety Plan (CVSP) 
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program performing Level 1, 2, and 3 roadside inspections. More than 6,500 inspections were completed 

during the last fiscal year ending September 2009. 

The MCSU also participates in national traffic safety campaigns such as Click it or Ticket, Smooth 

Operator, and International Road Checks. Agencies supporting MPD‘s Commercial Vehicle Operations 

(CVO) include DDOT, the District DMV, NHTSA and the FHWA. Regular meetings are held to discuss 

program initiatives and projects such as data collection, enforcement, public outreach, and technologies. 

The Traffic Records Coordinating Committee (TRCC) and the Commercial Vehicle Information System 

Committee (CVSINC) are two committees actively engaged and that support the MPD‘s Commercial 

Vehicle Safety Plan (CVSP).  

4.3.1. Crash Reporting & SAFETYNET 

Since 2008, MCSU officers have captured CMV accident data electronically and by the fall 2010, all MPD 

officers department-wide will be trained to use the new electronic crash report (PD-10). The report 

includes various new CMV codes and data fields specific to commercial motor vehicles. Given this 

progress, the MPD is positioned to substantially improve its data quality and timeliness of uploads.  When 

the new version of the traffic crash application is complete MPD will be able to upload data directly. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.4. The District’s WIM Experience 

The District owns four (I-295{2}, DC-295 under 11
th
 Street bridges, and inbound New York Avenue) 

mainline WIM stations originally established to respond to FHWA Traffic Monitoring System requirements 

and to support DDOT in collecting traffic characteristics for analysis of travel and weight trends. The 

following describes the locations of the WIM stations and major devices at each location.  

Figure 12: MPD MCSU Organizational Structure 
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In July 2009, DDOT procured the services of a contractor to repair and restore two of the three stations 

(excluding the DC-295 system) to their original manufacturer‘s operating specifications. Restoration on I-

295 system was completed in January 2010, with the New York Avenue station expected to be completed 

by September 2010.  

4.4.1. I-295 WIM Station 

This WIM station is located in both directions on I-295 near the Blue Plains SE exit; is the newest of the 

District‘s WIM stations. Constructed in 2006, it has been operational since 2007. The WIM sensor 

technology used is the IRD iSYNC Series single load cell. The load cell technology installation has the 

capability to interface with video cameras allowing it to view overloaded vehicles entering city. WIM 

sensors are provided in both directions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.4.2. New York Avenue WIM Station 

This WIM station is located on New York Avenue near the District‘s border with Maryland; it is functional 

in the westbound direction (inbound) only. Constructed in 2002, the WIM sensor technology used is the 

IRD 1060 Series single load cell WIM data collection system.  

This WIM station is located on DC-295 under the 11
th
 Street bridges in southeast region of the District. It 

was built in the early 1990s and is currently not operational. The WIM sensor technology used was IRD 

1060 Series bending plate classification data collection system. The station is scheduled to be 

demolished in 2011 as part of the reconstruction of the 11
th
 Street bridges.  

Figure 13: Existing WIM System on I-295 near Blue Plains Drive, SE 
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4.4.3. Permanent Weigh Stations 

The District has two permanent fixed-scale stations, neither of which is used for commercial truck weight 

enforcement:  

 Fort Totten Station at Bates Road NE—owned by the Department of Public Works (DPW); and,  

 1001 Half Street SW—owned by Department of Motor vehicles (DMV).  

4.5. Overweight Truck Enforcement  

Traditionally, WIM systems are used as a weight enforcement tool to sort trucks either on the approach 
ramp to a weigh station or on the mainline. However, in the District WIM stations are not currently a 
component of intervention or direct enforcement activities—the MCSU primary responsibility is to conduct 
truck safety inspections.  

4.5.1. Mobile Operations Using Portable Scales 

MCSU carries out truck weight enforcements the using Haenni portable scales (28 sets or 56 scales). 
Officers check suspect vehicles for load limit violations by looking for visible loads, vehicles dropping 
material onto the roadway, egged-out tires, or how the truck seems to be riding. Officers are also vigilant 
in sighting out-of-state loads that do not have proper licenses or a weight tag issued from the DDOT.  

The current mode of using only portable weighing devices for enforcement limits the effectiveness of 
weight enforcement. If the number of large commercial vehicles using the District‘s roadways continues to 
grow, then the obvious conclusion is decreased ability to weigh trucks and less effective enforcement.  

4.5.2. Truck Enforcement Using Static Scales 

Currently, the District conducts fixed site weight enforcement only on outbound I-295 SB near Blue 

Plains, SE. The site does not have any building facilities and is essentially an off ramp connected to a 70-

foot platform scale and then connected back with an on ramp. As commercial vehicles approach the 

station ‗Weigh Station Ahead When Flashing‘ and ‗All Trucks Use Right Lane‘ signs direct all commercial 

vehicles to stop at the weigh station. Trucks are weighed on a 70-ft-long weighbridge capable of 

individually weighing up to 3 axles. A ticket is issued giving the axle breakdown and the gross vehicle 

weight. Drivers are also routinely asked for vehicle/registration/license information. Vehicles in violation 

Figure 14: WIM system on inbound New York Avenue 
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are pulled to the shoulder and cited. Safety inspections are 

not performed at this location as there is no walk-around 

space. The scale is operated by a team of two MCSU officers 

and two DDOT traffic control officers (TCO) from 8:00 a.m.–

12:00 noon daily. As mentioned previously, the MCSU 

personnel supplement DDOT traffic control officers only as a 

courtesy measure.  The typical operation of scale is as 

follows:  

 All trucks are required to enter the weigh area when 

the static directional sign (when flashing), present 

upstream of the scale location, is activated (typically 

8:00 a.m.–12:00 noon). The sign shown in Figure 

15. Manual activation is required to control the signal 

light sign indicating when the scale is open or closed 

to commercial vehicle traffic.  

 Once trucks pull over, they are directed onto the 

platform scale. A cabinet (Figure 16) containing a 

processor converts the readings of the vehicle on the 

scale into data estimating the vehicle‘s gross weight 

and axle weights. The gross weight is flashed on an 

electronic screen. 

 When a truck is identified as overweight, the driver is asked to pull over and MCSU officer in 

charge issues an overweight citation. 

There seem to be no procedures to handle a traffic backup onto the mainline. In addition, District laws 

prohibit MCSU personnel from pursuing trucks that bypass the OPEN weigh station without stopping. 

4.6. Existing Truck Route Network 

There are no officially designated truck routes in Washington, DC. Instead, there are a number of de facto 

truck routes that drivers prefer because of roadway geometry, traffic conditions and location relative to trip 

origins and destinations. Passenger vehicles are heavy users of the de facto truck routes, leading to 

congestion for both cars and trucks. 

In January 2010, DDOT developed a proposed ‗Truck Route Map‘ based on the recommendations of the 

Motor Carrier Management and Threat Assessment Study (Appendix B). DDOT is currently conducting 

outreach to gather feedback from the stakeholders and the general public. The formal designation of 

‗truck routes‘ is expected to be completed in early 2011. 

The formal designation of truck routes would address common concerns such as noise, vibration, and 

congestion. It also would remove trucks from side streets and other roadways with inadequate geometry 

or pavement quality for large trucks, and provide benefits to both truckers and residents. 

 

 

 

 

 

Figure 15: Weigh Station Warning Sign 
on outbound I-295 near Blue Plains 

Drive 
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4.6.1. Overweight Fine Structure 

The following fines, in addition to court costs, are applicable to size, weight, and credential violations 

occurring on any roadway within the District, including interstate highways. The fine structure was revised 

in May 2010 (as part of the emergency rulemaking): 

 $250 for operating vehicle of greater height and length than permitted.  

Figure 16: Existing weigh station on outbound I-295 near Blue Plains Drive, SE 
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 $500 for failure to register the vehicle, failure to obtain a trip permit, and/or exceeding the 

registered gross weight (IRP).  

 $250 for up to 5,000 lbs over the weight limit; for weights exceeding 5,000 lbs over limit there is 

$100 flat rate charge plus $16 for each additional 100 lbs over 5,000 lbs. 

 $150 for driving a truck through a restricted street. 

 $250 for violation of tunnel restrictions. 

4.7. Commercial Vehicle Information Systems and Network (CVISN) 

CVIEW is a component of an ITS system known as the Commercial Vehicle Information Systems and 

Network (CVISN). CVISN is a national program sponsored by Federal Motor Carrier Administration 

(FMCSA) of the US Department of Transportation and its goal is to improve safety and productivity of 

motor carriers, commercial vehicles and their drivers. The District‘s CVISN program was approved in 

2006. 

Once developed and implemented CVIEW will be the District‘s central repository for data related to 

intrastate and interstate motor carriers, commercial motor vehicles, and in the future commercial vehicle 

drivers. It will not replace agencies operational systems such as vehicle titling and registration, rather it 

will be a collection of data from these systems that provides a single source for regulation and 

enforcement. 

The CVIEW system will support all aspects of the District‘s CVISN and Performance and Registration 

Information Systems Management (PRISM) programs. The system must support the timely distribution of 

safety and credential data to authorized users and must deliver data to the District‘s Electronic Screening 

system where different detection technologies are used to screen trucks approaching roadside weigh or 

inspection stations. CVIEW will improve the efficiency and effectiveness of the District‘s resources by 

automating the sharing of data between agencies, which currently is accomplished through manual 

processes. 

Once implemented CVIEW will receive data from the following District information systems and sources: 

 The Safety and Fitness Electronic Record (SAFER) system—The national system operated by 

FMCSA that stores and makes available motor carrier related data from all United State 

jurisdictions 

 International Registration Permit (IRP) System—will be updated with the District‘s system to 

obtain registration data at least daily (there are approximately 250 iRP registered vehicles based 

in the District). 

 Intrastate Heavy Vehicle Registration System—will be updated with District intrastate heavy 

vehicle registration data received from this system at least daily (there are approximately 1,000 

heavy vehicles (>10,000 pounds) registered in the District). 

 SAFER—receive Census data from SAFER when available, currently weekly; and receive 

inspection data from SAFER as soon as it is available; 

 Operations Computer (ROC)—CVIEW will be the primary data source for ROC. The ROC may be 

located in a scale-house or in a mobile unit. The ROC will be the source of data for the electronic 

process. Further, CVIEW is the source that the District uses to update the SAFER system with 

data originating in the District. District agencies run Microsoft XP workstations with Internet 

Explorer 6.0 web browsers. MCSU personnel use mobile enforcement units with laptop 

computers with air cards to access ROC. 

 PRISM—enable to interface with PRISM processes and transmit, receive, and store PRISM 

specific data with SAFER including the targeted vehicle file. 
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Currently DDOT is in the process of re-advertising the project in 2011. 

4.8. Infrastructure Impacts of Overweight Trucks 

For DDOT, truck size and weight is a key factor in managing infrastructure preservation and truck safety. 

Currently, the District of Columbia spends roughly $20 million each year on pavement rehabilitation and 

preservation resulting from damage by overweight trucks. Increased maintenance costs with the 

diminished highway funds available mean that many roads are in or are rapidly approaching a critical 

condition. As a result, there was an urgent need to quantify the effects of overweight trucks and their 

associated costs on the District roadway network. Task 3 of the District-wide Truck Safety Enforcement 

Plan analyzed this aspect of the affects of overweight trucks. 

The objective of the infrastructure impact analysis conducted was to relate the impact from commercial 

vehicle axle loadings to pavement and bridge damage in terms of District expenditures. The analysis 

relied heavily on a Permit Pavement Cost Spreadsheet Model (PPCSM). For the pavement analysis, 

actual outputs from the model are used to derive cost estimates. For the bridge analysis, the WIM data 

available within the spreadsheet tool are used to develop estimates of axle loadings. The summary of 

findings from the study is described below. For more information on the study approach and 

methodology, please refer to the Task 3 report, Infrastructure Impacts of Overweight Trucks. 

Table 4 shows the summary results for the pavement and bridge impacts analysis resulting from 

overweight commercial vehicles on the proposed truck route network in the District. Excluding buses, 

overweight commercial vehicles are estimated to cost the District more than $16 million per year in 

premature infrastructure damage. 

The results indicated that increased enforcement to reduce overweight truck violations may yield 

significant savings. A technical report prepared by the ESRA Consulting Corporation for the Arizona DOT, 

in cooperation with the FHWA, concluded that ―for every dollar invested in motor carrier enforcement 

efforts, there would be (about) $4.50 in pavement damage avoided.‖ The Study Team assumes that this 

ratio would, by extension, apply to bridge damage as well. In recent years the District had issued 

approximately 250 citations per year for overweight vehicle violations. That number increased 

dramatically in 2010, and is expected to continue to increase. Each citation issued should effectively 

address multiple repeat violations by that particular offender. Based on the rationale described above, the 

District could potentially realize a net savings of $3.5 million of the referenced $10.5 million in annual 

overweight truck-related bridge damage by investing an additional $1 million in enforcement measures. 

Table 4: Infrastructure impacts of overweight commercial vehicles in the District of Columbia. 

Vehicle Class Overweight 
Pavement Costs 

Overweight 
Bridge Costs 

Total Overweight 
Infrastructure Costs 

Buses $ 1,559,152 $ 2,473,671 $ 4,032,823 

SU2 $ 6,112,682 $ 496,198 $ 6,608,880 

SU3 $ 1,964,200 $ 355,706 $ 2,319,906 

SU4+ $ 4,558 $ 1,839,642 $ 1,844,200 

CS3/4 $ 270,741 $ 169,100 $ 439,841 

CS5 $ 1,626,812 $ 2,803,628 $ 4,430,440 

CS6+ $  4,785 $ 323,131 $ 327,916 

DS5 $ 17,656 $ 19,103 $ 36,759 

DS6 $ 8,165 $ 12,599 $ 20,764 

DS7+ $ 345 $ 31,978 $ 32,323 
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Vehicle Class Overweight 
Pavement Costs 

Overweight 
Bridge Costs 

Total Overweight 
Infrastructure Costs 

Total $ 11,569,097 $ 8,524,757 $ 20,093,854 

Total W/O 
Buses 

$10,009,945 $ 6,051,086 $ 16,061,031 
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5.0 Recommendations 

The recommended vision for the District Strategic Safety Enforcement Plan is based on an image of the 

future, identifying what elements of the current condition fit into that picture, and then identifying what 

needs to be in place to complete the vision. The Plan includes a number of components described in 

more detail throughout this report. It is important to remember that there are multiple alternatives 

available and that none are set in stone. These two thoughts have lead to innovative solutions that are 

rigid enough to provide direction for the foreseeable future while being flexible enough to adapt to 

changing circumstances.  

5.1. Vision 

The vision for the District-wide Truck Safety Enforcement Plan is one in which commercial vehicles, motor 

carriers, enforcement resources, highway facilities, and other modes of the transportation system collect 

data for their own purposes and share the data seamlessly in order to improve motor carrier safety, 

operational efficiency, and mobility.  The major performance measures to achieve the vision are as 

follows: 

 Technical Working Group established by 2011  

 Full staffing needs of DDOT and MCSU satisfied by 2012 

 Commercial Vehicle Center (CVC) created by 2014 

 CVISN deployed by 2014  

 Pilot automated weight enforcement initiated by 2014 with additional state-of-the art WIM scales 

deployed by 2015 

 District-wide commercial vehicle data collection system operational by 2015 

 Truck related fatalities eliminated by 2025  

This vision will be achieved through the application of a number of components described in more detail 

throughout this report. The strategies recommended are considered to be best suited to broadly address 

the issues facing heavy vehicle travel in the District and cover the following areas: 

 Enforcement 

 Organizational Structure 

 Engineering 

 Public Outreach and Education  

5.2. Short-Term Recommendations 

This section outlines the short-term (0-3 years) improvements necessary to enhance commercial vehicle 

operations in the District. These short-term improvements can be done relatively quickly and would 

require relatively modest investments. 

5.2.1. Enforcement 

This section details the strategies required to improve the enforcement of overweight vehicles from 

operating in the District. The objective of the plan is to ensure that every WIM site is merited and 

appropriately covers the District‘s truck traffic patterns geographically.  
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Outbound I-295 Weigh Station (near Blue Plains Drive, SE) 

 It is recommended that DDOT continue with the current process of manual WIM calibration at the 

outbound I-295 weigh station. Weight data is recorded on the WIM scales for trucks crossing the 

scales. At the same time trucks are directed to the weigh station static scales and weighed. The 

WIM estimate and the static weights are compared and the calibration factor calculated. The 

calibration factor is manually entered in the WIM to correct estimates. 

 Currently, the flashers on the ‗Weigh Station Ahead When Flashing‘ sign, located upstream of the 

weigh station, requires physical activation. Weight station personnel drive northbound on 

southbound I-295 shoulder to operate the sign posing considerable safety risks. The lack of 

connections to get back on I-295 SB (nearest exit on I-295 NB to get back on I-295 SB is 

Pennsylvania Avenue SE) necessitates the officers to perform this unsafe driving action. It is 

recommended that DDOT provide wireless connection capability to activate the flashers from the 

weigh station itself. This would also help in faster clearance of traffic in case of a mainline 

backup.  

 Provide operating personnel with a shelter facility and basic amenities such as drinking water, 

electricity, restrooms, etc.  

 Increase operating hours from 8:00 a.m.–12:00 noon to 8:00 a.m.–4 p.m., five days a week. 

Inbound I-295 Weigh Station (near Blue Plains Drive, SE)  

Inbound I-295 is equipped with an IRD iSYNC Series single load cell WIM scale with video camera 

interface (see Figure 13) making this location an ideal choice to convert to a VWS in the future.  

 Install a platform scale on the outside 

shoulder since a secure pull off area 

and static signing are already available 

(See Figure 17). The weigh station is 

recommended to be operated initially 

from 8 am-12 noon. Weigh station 

operating hours are to be extended if 

adequate resource personnel are 

available. 

 Validate accuracy of the WIM scale by 

comparing the WIM weight estimate 

with the static scales. 

 Provide shelter facilities with basic 

amenities such as drinking water, 

electricity, restrooms, etc.  

Commercial Vehicle Data Collection System (Phase 1) 

Currently, the District does not have an adequate system in place to collect commercial vehicle data, 

especially overweight data. To overcome this drawback, it is recommended that DDOT plan to install 

additional WIM scales in the future at key entry locations and on high commercial vehicle corridors. The 

preliminary step in this process is to collect CMV traffic counts at key locations in the District. Therefore, 

the Study Team recommends DDOT conduct an in-depth commercial vehicle travel analysis at the 

following locations to determine which sites warrant WIM scale installation.  

1. Inbound Georgia Avenue, NW near Hemlock Street, NW 

2. Inbound Connecticut Avenue, NW near Nebraska Avenue, NW 

Figure 17: Existing pull-off area on inbound I-295 
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3. Inbound Anacostia Freeway near Eastern Avenue, NE  

4. Inbound Rhode Island Avenue, NE near Eastern Avenue, NE 

5. Inbound Benning Road, NE near 42
nd

 Street, NE 

6. Inbound Pennsylvania Avenue, SE near Alabama Avenue, SE 

Based on the commercial vehicle travel analysis it is recommended that DDOT install WIM scales on the 

higher commercial volume locations. If budget constraints prohibit WIM scales to be installed across all 

lanes, it is recommended that DDOT install WIM scales in a single ―truck only‖ travel lane. This would 

require that the District appropriately sign and enforce the ―truck only‖ lane. Additionally, it is suggested 

that the DDOT secure cooperation with Maryland to install the necessary signage on these roads at the 

District borders for the effective operation of the WIM scales.  

5.2.2. Organizational Structure 

Given that just one person is dedicated full time to CVO, additional dedicated staff will be required, 

particularly given the increasing commercial vehicle traffic needs in the District. The following section 

provides potential changes to the existing organizational structure.  

Oversight Committee 

It is recommended that an initial Technical Working Group (TWG) be assembled from key stakeholder 

agencies (DDOT, MPD, DMV/IRP, OAG, SCDC, MDSHA, etc) to coordinate all program development 

and, in some cases at first, to prioritize and perform several of the functions. Gradually this TWG would 

transition into an Oversight Committee that would continue to steer the program, arrange resources and 

establish policy and procedures. A subcommittee of private sector participants is also recommended to 

provide a ―customer‖ perspective. This can be useful for helping to avoid problems with new policies and 

procedures. They can point out the subtle negative impacts that new regulations sometimes have, and 

can suggest opportunities for introductory outreach sessions when changes occur and need to be 

advertised.  

Collaboration with neighboring states (Maryland and Virginia) is another aspect of this recommended 

program. This would help in potentially installing and sharing remote WIM data (from across state 

borders), thereby expanding the network for both states.  

Liaison 

The single most important strategy for organizational improvement is to establish a Liaison who would 

serve as the champion/s for the overall commercial vehicle program. Besides chairing the TWG, this 

individual would facilitate coordination and communication among and between all the stakeholders. The 

Liaison would also ensure that all the action items directed by the TWG are completed effectively. This 

Liaison would become a point of contact for all outside entities seeking information about the program. 

Finally, this Liaison would also provide creative leadership for advancing the program as circumstances 

change. It is recommended that the Motor Carrier Program (MCP) Manager act as the Liaison with the 

support of one full time equivalent (FTE) initially in 2011. 

5.2.3. Engineering 

This section provides recommendations for developing a comprehensive engineering program that will 

improve the current deficiencies that characterize truck travel within the District. The purpose of the 

recommendations is to enable DDOT to better integrate truck improvement practices with ongoing DDOT 

plans, programs, projects, and operating practices. 
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Figure 18: Damage caused by over height 
truck on 3

rd
 Street Tunnel, NE 

Truck High Crash Locations 

The following are the high truck-crash locations in the District based on crash data over 3-year period 

(2006-08): 

 New York Avenue, NE between Montana Avenue, NE and Bladensburg Road, NE 

 M Street, NW between Wisconsin Avenue, NW and 31st Street, NW 

 South Capitol Street between M Street, SE/SW and I Street, SE/SW 

 New York Avenue and North Capitol Street, NE/NW 

 Minnesota Avenue and Pennsylvania Avenue, SE 

 Georgia Avenue and Missouri Avenue NW 

 14th  Street and U Street, NW 

 H Street and North Capitol Street NE/NW 

There was a single pedestrian fatality at M Street SW and Half Street SW. Please refer Technical Memo 

#4 which details the related analysis conducted and potential recommendations by location.  

Truck Route Map 

Currently, DDOT is conducting industry and public outreach of the designated truck routes. To recognize 

these roadways as the District‘s official truck route network, the District should enact an ordinance that 

clearly, concisely, and fully describes the truck route regulations, where, when, and to whom they apply. It 

is recommended that DDOT legislate the official truck route map with elements of the ordinance including: 

 Definitions of the types of vehicles to which the ordinance applies, for example, vehicles over X 

tons in gross vehicle weight, or all commercial vehicles;  

 Definition of the truck route, and how applicable vehicles should make use of them;  

 Include streets in the truck route network. This list must be clear in its description of street names 

and segment boundaries; and 

 Restricted truck route areas. 

Advance Height Restriction Signage 

There are numerous vertical restrictions on roadways 

throughout the District. Tunnels, bridges, and other 

infrastructure, both on and off the designated truck 

routes, provide mobility constraints for larger vehicles. 

While the District provides standardized signage on 

these approaches, vehicles frequently get stuck or 

strike these structures as highlighted by a recent 

incident when a driver misjudged the clearance height 

while entering the 3
rd

 Street tunnel (Figure 18). As a 

result the tunnel had to be temporarily closed causing 

significant backups and delays. 

To avert a similar situation in the future DDOT 

subsequently installed an overhead Variable Message 

Sign (VMS), as shown in Figure 19, warning trucks 

over 13-feet height to use alternate routes. 

It is recommended that DDOT be proactive in improving 

signage relating to height restrictions along truck routes 
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Figure 19: VMS on inbound New York Avenue prior to 3
rd

 
Street Tunnel entrance 

 

by displaying advisory messages on permanent VMS. The Team has identified the following 

underpasses/tunnels on the proposed truck routes requiring immediate attention.  

1. Virginia Avenue under 23
rd

 Street, 

N.W.   

2. Massachusetts Avenue under 

Thomas Circle, NW 

3. 16
th
 Street under Scott Circle, N.W. 

4. Connecticut Avenue under 

Massachusetts Avenue, NW 

5. K Street Expressway under 

Washington Circle, NW 

6. 12
th
 Street Expressway under 

Independence Avenue, NW 

7. 9
th
 Street Expressway under C 

Street, S.W.  

8. Military Road under 16th Street, 

N.W.  

9. 12
th
 Street under Southwest 

Freeway, S.W. 

10. Pennsylvania Avenue under 

Anacostia Freeway, SE 

11. E Street, N.W. under New 

Hampshire Avenue 

12. South Capitol Street under 

Southwest Freeway 

In addition a detailed asset management and commercial vehicle sign inventory study is recommended to 

identify other locations and evaluate site conditions for VMS installations. Appendix C—Commercial 

Vehicle Bridge Clearance Map shows the recommended bridge clearance heights within the District. It 

is also recommended that the same VMS have capability to display real-time truck route advisories, 

routing restrictions or messages, and other information. This effort should be coordinated with the DDOT 

Traffic Services Administrations (TOA) which is responsible for all District signage.  

Other infrastructure related improvements 

In addition to the above recommendations, the Study Team identified the following general actions that, if 

undertaken, will help improve truck mobility in the District: 

 Include the new truck route network under the pavement management program as a criterion in 

prioritizing street rehabilitation work. 

 Collect and maintain an updated inventory of known obstacles/conflicts identified by the trucking 

community, public, and others. 

 Coordinate with the truck community and appropriate District staff to outline strategies that help 

facilitate more efficient local goods delivery (e.g., work with owners and operators of facilities that 

generate significant truck traffic to develop plans for improving the efficiency of their individual 

truck activities). 
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5.2.4. Public Outreach and Education 

This section discusses some of the specific tools recommended for improving commercial vehicle 

education and outreach in the District. The tools proposed for reaching the various stakeholders 

emphasize areas where compliance is lacking. Successful implementation will hinge on how the 

―message‖ is structured and targeted to various stakeholder groups—the message needs to be altered to 

the needs and sentiment of the different stakeholders. This section outlines the suggested strategies for 

improving commercial vehicle education and outreach in the District. 

Dedicated Truck Information Web Site 

It is recommended that DDOT develop an online one-stop shop for all commercial vehicle and truck 

information pertaining to their travel in the District. Currently, information on truck traffic and commercial 

vehicles is spread among several individual Web sites, which makes it difficult to find and understand. 

This resource would contain information for the general public and, as such the primary, contents of this 

truck information portal would include the following: 

 District Traffic Rules pertaining to commercial vehicles—Chapter 25, Title 18 of the District of 

Columbia Municipal Regulations (DCMR). 

 Height and lateral clearance constraints throughout the District of Columbia. 

 Permitting Information. 

 District Truck Route Map—A digitized version of these maps would allow users to zoom into 

detailed portions of the map, depicting the entire street network. The Truck Route Map should 

also include the height, weight, lateral, and bridge constraint information. Again, current 

information is stored on two separate maps. 

 Online mapping program. 

 Links providing construction (detours) advisory information. 

 Links to Department of Motor Vehicles and FMCSA. 

 Mailing List signup—users should be able to input their e-mail or mailing address to be added to a 

mailing list. 

 Links to local and national trucking industry associations. 

 Contact information about truck travel in the District (311). 

Figure 20 shows screenshot of New York City Department of Transportation (NYCDOT) webpage for 

commercial vehicles. 

FMCSA Share the Road Campaign 

It is recommend that DDOT, as part of its overall emphasis on safety, expand its educational efforts to 

advise motorists and pedestrians regarding safety issues associated with the operation of trucks on 

District streets. The Safety City program should expand its curriculum and truck issues should play a 

greater role in the program. 

There is a need for a broad-based public understanding of the hazards associated with driving too close 

to large trucks, and the District should take advantage of all the resources provided by FMCSA and 

NHTSA. Public information and education campaigns are ways of increasing this understanding. Share 

the Road Safely is the current FMCSA program to improve the knowledge of all highway users to 

minimize the likelihood of a crash with a large truck and reduce the consequences of those that do occur.  

Another strategy is to promulgate Share the Road information through print and electronic media. This 

requires finding a way to involve and interest the media on a regular basis in reporting on the dangers of 

hazardous maneuvers in the vicinity of trucks as they report on car/truck crashes. 
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Improved 311 

DDOT should improve the way truck route and related information is provided, truck route complaints 

processed and acted upon by the agencies. By organizing and streamlining the truck travel-related 

content, the 311 representative is better able to find information on rules and regulations and other 

related topics and either respond to the caller‘s question or direct the caller to the appropriate agency. It is 

recommended that both DDOT and MPD effectively share the information relating to complaints and 

enforcement. Currently, not all complaints are routed to both of the agencies concurrently. The 

compilation and tracking of truck complaints and problem locations in a universal database will allow both 

agencies to maximize their resources and develop appropriate mitigation programs.  To this end, the 

Study Team recommends that the public be encouraged to submit any truck route complaint to 311 rather 

than contact the local police until the dedicated truck website is established (refer Section 5.1.4). This 

action is intended to ensure that all public complaints are documented, reviewed, and feedback provided. 

Additional Outreach 

DDOT should work with external partners such as Business Improvement Districts, Local Development 

Corporations, trucking industry associations, and newsletters and magazines to expand the District‘s 

ongoing outreach through the distribution of maps and truck route information. DDOT should also pursue 

increased discussion and interaction with these groups to understand the distinct needs of individual 

users.  

Figure 20: Screenshot of NYCDOT Commercial Vehicle Homepage  
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5.3. Long-Term Recommendations 

This section provides recommendations for long-term (over 3 years) capital improvements to enhance the 
CVO in the District. These improvements would involve additional planning and design and higher levels 
of investment. However, the return of investment can be potentially significant.  

5.3.1. Enforcement 

Automated Enforcement  

The recommended future enforcement vision for the District is automated unmanned 24-hour-7-day-a-

week (24/7) roadside enforcement. The concept, termed virtual compliance stations (VCS) will be 

supported by weigh-in-motion (WIM) and automatic vehicle identification (AVI) technologies. Further, 

current laws will require modification to accommodate 24/7 operating practices in an unmanned 

environment. 

Two general legal issues currently do not support 24/7 automated unmanned enforcement at weigh 

stations. WIM sites have not proven accurate enough to support automatically issuing weight citations. 

Current commercial motor carrier regulations typically provide for enforcement at manned roadside 

enforcement stations and do not provide for automatically issuing citations based on current electronic 

screening technologies. As a result automated, 24/7, weigh station enforcement should be adopted only 

when the WIM accuracy satisfies law enforcement and judicial authorities.  

Another option is to derive information from the VWS program and use Civil Weight Enforcement 

(Relevant Evidence Law) to issue citations. In this case trucks deemed overweight by the VWS will be 

cited unless the carrier can provide a ‗Bill of lading‘ stating otherwise.  

Both the options mentioned above have to overcome several institutional and legal barriers and stiff 

opposition from the trucking industry. Therefore, it is recommended that the new Commercial Vehicle 

TWG (refer Section 5.1.2) be immediately tasked with developing the framework for automated 

enforcement. 

Inbound New York Avenue Weigh Station (near Prince George’s County line) 

It is recommended to implement a 

Virtual Weigh Station (VWS) on 

inbound New York Avenue. In VWS 

operations, an enforcement officer 

views the real-time WIM data linked 

with a vehicle photo on a laptop 

computer in the patrol vehicle located 

downstream of the WIM site. Suspect 

vehicles are identified on the laptop, 

facilitated by visual and/or sound alerts. 

The officer monitors the data and 

images and intercepts the violators. 

The same data and images may also 

be viewed by staff at a Central 

Operating Center (see Section 5.2.2), 

who in turn, can dispatch nearby 

enforcement units to intercept suspect 

vehicles identified on the monitor. The 

biggest challenges at this location are 

positioning of the patrol vehicle and 

safe pre-determined pull-off areas for 
Figure 21: Snapshot of VWS use in Maryland 
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suspect vehicles. In addition to the WIM scales, the VWS functionality, at a minimum, requires 

deployment of: 

 Camera (digital imaging) system, which captures real-time images of a commercial vehicle 

crossing the WIM system to support its immediate identification by enforcement personnel;  

 Screening software, which integrates the data from the WIM and imaging systems; and  

 Communication infrastructure, which makes the VWS data (e.g., vehicle photo, weight data) 

available to authorized users (e.g., mobile enforcement personnel stationed downstream from the 

VWS, The VWS allows for the use of a variety of communication technologies. Depending on 

what is available at the site, authorized personnel may use a wireless connection (e.g., cellular, 

satellite) or a wired connection (e.g., fiber optics, T-1 line) to a secure Internet site to access the 

information. 

Commercial Vehicle Data Collection System (Phase 2) 

As mentioned previously it is very important that DDOT consider installing WIM scales on high volume 

CMV corridors for enforcement and data collection purposes. It is beyond the scope of this study to 

determine the exact number of WIM scales needed, but the determination of the exact number and 

location should be made jointly by DDOT, MPD, DMV, and other related stakeholders.  However, it is 

recommended that WIM scales with higher accuracy at high speeds and VWS capability be considered. 

At a minimum, WIM scales should meet ASTM Type III requirements that are needed for the screening of 

commercial vehicles for enforcement purposes. Taking into account accuracy, maintenance, safety, and 

cost, it is suggested that DDOT invest in the single load cell technology for new WIM scale installations.  

 Phase 2—In this phase it is recommended that DDOT upgrade some of the WIM scales to VWS 

depending on over weight data recorded.  The data produced will also help optimize enforcement 

hours. In this scenario, MCSU officers use the data from the WIM to identify non-compliant 

vehicles and then conduct roadside inspections downstream from the WIM. Over time additional 

VWS functionalities (See Section 4.1.2.2) can be added as needed. 

These additional locations should be included in the network of WIM scales that continuously collect and 

send data to a central database. 

FHWA Smart Roadside Vision 

The Smart Roadside Vision is an emerging 

concept linking State‘s safety, security, and 

mobility building blocks into coordinated and 

comprehensive roadside programs. This 

improved integration and data sharing will 

increase effectiveness of all contributing 

programs and reduce implementation costs 

for all participating stakeholders. Figure 22 

illustrates some of the current roadside 

systems that are not coordinated but could 

be part of an integrated approach to future 

roadside operations. In line with the 

recommended vision it is recommended that 

DDOT consider upgrading inbound I-295, 

inbound New York Avenue and other 

locations as deemed viable: 

 Over-height detection system 

Figure 22: FHWA Smart Roadside Vision Components 



District-Wide Truck Safety Enforcement Plan  

Task 5—GAP Analysis  

 38 

 Thermal Imaging system—uses a camera focused on the lower portion of a vehicle; to measure 

the amount of infrared energy (heat) emitted by a truck‘s assorted parts and displays that 

information on a monitor. Overheated tires appear as blazing white spots while nonfunctioning 

brakes indicate no heat whatsoever.  

 Radiation detection system—identifies threat material. By enhancing early detection capabilities, 

the system addresses the threat of radiological dispersal devices, improvised nuclear devices or 

a nuclear weapon 

FMCSA Safety Inspections 

It should be emphasized that while effective overweight enforcement can be achieved through automated 

enforcement, the need for a fixed site weigh station still remains, especially for conducting safety 

inspections. Therefore, DDOT should carefully select and consider a most appropriate location for 

upgrading to a full scale fixed site weigh station with at least one inspection pit. It is recommended a fixed 

site weight station with inspection pits be considered and DDOT undertake a location study to determine 

the feasibility. 

Bridge Weigh-in-Motion (BWIM) 

It is recommended that DDOT consider evaluating the potential use of a non-intrusive BWIM system in 

the District. It is suggested that DDOT representatives work in close collaboration with the 

AASHTO/FHWA/TRB WIM task force members, equipment vendors, trucking industry representatives 

and other identified stakeholders  

5.3.2. Organizational Structure 

Commercial Vehicle Center (CVC) 

Parallel to the WIM scales coming online it is recommended that the DDOT develop a Commercial 

Vehicle Center (CVC) built around a GIS database connecting the WIM scales and weigh stations, as a 

central point for data collection, information processing, and compliance monitoring system. The CVC 

staff, under ideal conditions, would serve the following functions: 

 Monitor WIM health using statistical methods to determine remotely if a scale is operating 

properly. They can also diagnose failing data trends coming from a WIM often at a point when the 

data still has value. This produces more lead time for maintenance efforts to be mobilized while 

the scale is still producing useful data.  

 View real-time WIM data linked with multiple vehicle photos in thumbnail form to easily select 

from different views of the vehicle of interest. Suspect vehicles are identified, facilitated by visual 

and/or sound alerts. In this scenario, the staff monitors the data and images and dispatches 

nearby enforcement units to intercept suspect vehicles as identified on the monitor.  

 Produce recommendations for selective enforcement schedules based on changing data trends 

(information derived from WIM scales and citation logs). The CVC would also generate a number 

of reports ranging from routine compliance reports, performance measure reports, enforcement 

activity summaries and others, as required by the program.  

It is recommended that this center be established as part of the DDOT Traffic Management Center (TMC) 

where secure high-speed communication links are available. This could evolve into a more sophisticated 

operation as the WIM infrastructure and work procedures are developed.  

Commercial Vehicle Center (CVC) Administrative Requirements  

 Establish a CVC Central Operator(s)—As the CVC comes online, there will be a need to perform 

various functions including monitoring, coordinating, and notifications. At first this would amount 

to one FTE working from a central position, to administer the daily polling of WIM data, generate 
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recommended enforcement trend schedules, and produce monthly performance measure reports. 

As the WIM infrastructure and work procedures are developed there would be a need to assign a 

second FTE (the time frame is dependent on the establishment of the CVC). These individuals 

would answer to the MCP Manager who would make assignments as needed.  

 Establish Quality Assurance Program—Although WIM systems can provide massive amounts of 

valuable data in a relatively efficient manner, the data must be checked for timeliness, accuracy, 

and consistency. A QA component adds confidence to the validity of the WIM data and alerts the 

data analyst to problems occurring at the WIM site. The purpose of a QA procedure will be to help 

WIM users check data for accuracy and precision. Conducting a regular QA procedure will 

identify problems at the WIM site and help maintain the system throughout the site design life. 

Staffing needs are dependent on adoption of recommendations included in this plan. At full 

adoption we recommend an additional 2 FTE‘s. 

5.3.3. Engineering 

Truck Route Preferred Signage  

The Study Team recommends that DDOT implement a comprehensive signage program that easily 

identifies designated truck routes, facilitates the safe and efficient movement of trucks, and minimizes 

illegal truck traffic. The recommended truck signage program for the District consists of two primary sign 

types: guide or regulatory signs for route identification and prohibitive regulatory signs. Positive signage, 

such as route identification signs, may be regulatory or guide signs that direct drivers to and through the 

truck route network. Prohibitive signage consists of regulatory signs intended to discourage truck drivers 

from using roads that are not preferred truck routes.  

Central to the program is a sign that is designed for easy recognition and consistency to convey 

information with a single standardized design, size, shape, color, and content. The new sign should be 

clear in its meaning and intention and be consistent with MUTCD standards.  

Placement is also essential so that truckers know where to look for the information at decision points in 

the Truck Route Network. Designating a typical placement for the truck signs at intersections and setting 

a typical spacing between signs along a corridor will cultivate driver awareness and help serve as a self-

enforcing mechanism to regulate and enforce truck traffic.  

5.3.4. Public Outreach  

Commercial Vehicle Education and Training 

The Study Team recommends that DDOT develop an online training module for those involved in CV 

enforcement. It is also recommended that the training be mandated to key personnel, who could in turn 

facilitate training to others. Specific content of the training module would include the following: 

 Definitions and Regulations—Description of the types of vehicles required to use the truck 

routes and the regulations unique to specific areas. 

 Signage—Truck route signs are regulatory signs according to the MUTCD and are therefore 

treated as speed limit signs, meaning that a sign does not have to be displayed on every block to 

be enforceable. 

 Truck Route Map and Facts—Primary facts about the network, including maps, number of 

miles, and number of streets included.  

 Issuing Violations—Present information the officers regarding what to look for when they 

witness an off-route truck.  

 New Policies—Include any other new policies or changes that DDOT implements.  
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 Placards—An important tool of this program is the production and distribution of a laminated 

placard by police ward to be issued to all patrol officers. Design these maps to contain a ward-

level truck map, abbreviated regulations, and additional resources to assist in enforcing the Truck 

Routes, and identifying operational and safety issues involving the operation of trucks and 

commercial vehicles. 

GPS and Mapping Resources 

With the proliferation of online mapping programs, drivers are increasingly using software platforms for 

obtaining exact point-to-point directions. Companies offering these programs include Mapquest, 

Mapblast, Yahoo, MSN, and Rand McNally, among many others. It is recommended that the District 

partner with other similar cities (NY, LA, etc) and jointly hold talks with GPS/Map companies to 

incorporate truck route information into their databases. 
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6.0 Implementation Plan 

The full list of recommended policy actions, organized by policy area, is shown in Appendix D. Some 

policy gaps, needs, and recommendations presented in Chapter 5 fall into several different policy areas, 

but are presented only once in Appendix D to avoid redundancy. The table provides other organizations 

that are likely to be involved in each strategy outside of DDOT. Strategies are also classified according to 

level of priority (low, medium, or high) and suggested phasing (short-, mid-, or long-term). It is to be 

understood that these recommendations are conceptual in nature and additional analysis and engineering 

is required to determine feasibility and ultimate design.  

Due to the nature of policy strategies, a shorter time frame is often more appropriate. Though priorities 

may differ, most strategies can and should be pursued in parallel and as soon as staff resources allow. 

Many policy strategies can have impacts far outweighing implementation costs relative to large 

infrastructure projects; additionally, some policy strategies may be necessary for the successful 

implementation and completion of freight infrastructure projects. 

The broadest policy strategy listed is the integration of commercial vehicle operations in to DDOT‘s long 

range plans and programs. This policy ensures that commercial vehicles are considered at all levels of 

DDOT planning and programming. Without this strategy, it is difficult to achieve most other policy 

recommendations. 

Communication is also a vital component for the future of truck transportation in the District; it should be 

continuous, multi-faceted, and targeted to numerous audiences. Communication helps to present 

information on projects and policies to stakeholders; obtain feedback and useful information for planning 

and better refining existing proposals; and achieve buy-in and support. 

Examining the full spectrum of funding sources currently accessible to DDOT and possible funding 

sources DDOT has not yet tapped into is among the highest policy priorities. The process of navigating 

regulations related to different funding pools can sometimes require a lengthy learning curve, and some 

funding mechanisms could even require legislative or organizational changes. 

It should be emphasized that VWS is only a screening tools and does not replace the need for static 

scales (platform and portable scales) that are required for enforcement. Additionally, appropriate signage 

and signaling are important components of an effective weigh and inspection station design and 

operation. It is also suggested that along with informative signage and signaling, a driver education 

program should be developed to inform drivers about how to drive over WIM system sensors.  

Implementation of the Study Team‘s suggestions and recommendations for the development of a 

Comprehensive Roadside System, including installation and the use of additional WIM and e-screening 

technologies, is expected to achieve increased efficiency and effectiveness of the District‘s enforcement 

activities while at the same time serving to encourage commercial vehicle compliance with requirements 

and regulations. Once implemented, the District-wide network of mainline WIM and VWS, will allow 

enforcement personnel to focus their attention on those vehicles most likely to be either overweight or 

with safety issues. This will provide for a more effective use of limited enforcement personnel resources, 

while also achieving the District‘s goals of improving the safety and mobility of commercial vehicles and 

the preservation of its highway infrastructure. The District will also benefit from utilizing valuable 

information collected from the system‘s operation for its designated and operational (day to day) activities. 
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