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ABSTRACT 

This study developed a methodology to meet the goals of increasing statewide commercial vehicle operations (CVO) to facilitate 

economic growth on major freight routes. The methodology used CVO in the state of Louisiana as a test bed. The performance 

measures used in the methodology were the Truck Travel Time Reliability (TTTR) Index and vehicle user delay cost for periods 

between 2016-2020, which were sourced from the National Performance Management Research Data Set (NPMRDS). The results 

show Louisiana's interstate highway remained reliable with TTTR Index scores of less than 1.50, but some Traffic Messaging Chan-

nels (TMC) segments experienced maximum TTTR scores greater than 1.50, which were altogether 15.47% of the interstate high-

way system, as of 2020. The 15.47% of the interstate highway contributed, on average, 72.34 % of the annual user delay cost be-

tween 2016 and 2019 and 62.49% in 2020, which are extremely high considering the length of the interstate system. This methodol-

ogy demonstrates how data can be used to set transportation mobility priorities and how data can be used to identify areas with the 

greatest need for improvement in a transportation system. 
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1.  BACKGROUND 

The Moving Ahead for Progress in the 21st Century Act 

(MAP-21) established the National Freight Movement and Eco-

nomic Vitality goal to improve the national freight network, ac-

cess to markets, and support regional economic development in 

the United States. The Fixing America's Surface Transportation 

(FAST) act continued these and established freight-specific 

funding programs and requirements [1, 2]. To meet these re-

quirements, the United States Department of Transportation 

(USDOT) developed a national policy to improve the condition 

and performance of the freight network to ensure the United 

States competes globally [3]. These requirements have necessi-

tated the implementation of performance-driven, outcome-based 

programs by state Departments of Transportation (DOTs) to im-

prove decision-making and efficient utilization of federal funds 

[4].  

To align with the need to implement performance-driven, 

and outcome-based commercial vehicle operations, the Depart-

ment of Transportation and Development (DOTD) has set Loui-

siana's freight operations goal to increase freight mobility, facil-

itate freight and economic growth, and reduce commercial vehi-

cle crash rates [5]. Also, to assess how this broad goal is being 

met, specific objectives and corresponding performance 

measures have been developed by Louisiana [6]. Additionally, 

in accordance with 23 CFR 490 - National Performance Man-

agement Measures, the Federal Highway Administration 

(FHWA) established the Truck Travel Time Reliability (TTTR) 

performance measure that states DOTs need to assess the perfor-

mance of freight movement on the interstate highway system [7] 

1.1 Objectives 

Using the CVO in Louisiana as a test bed, this paper devel-

ops a methodology to assess how states have met their freight 

mobility goal to increase freight mobility and facilitate eco-

nomic growth, using the following performance measures: 

• TTTR Index 

• Commercial Vehicles User Delay Costs. 

This assessment helps to identify a state’s freight-related 

transportation improvement needs and ensures targets and 

measures are based on data and objective information. 

1.2  Scope of Study 

Figure 1 [5] shows truck freight movements in Louisiana 

heavily rely on the interstate highway system, with I-10, I-12, 

and I-20 providing much of the east-west movement, while I-49, 

I-55, and I-59 facilitate north-south movements. Thus, the 

freight-significant highway considered for evaluation was Loui-

siana's interstate highway system. 
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Figure 1. Freight significant highways in Louisiana [5] 

2. METHODOLOGY 

2.1 Performance Measures 

Truck Travel Time Reliability (TTTR) Index 

TTTR Index is the Freight Movement Reliability perfor-

mance measure on a statewide interstate highway system de-

fined by the PM3 federal rule (23 CFR Part 490 Subpart F 

Measure) [8]. The TTTR is the ratio of the longer travel time 

(95th Percentile) to a normal travel time (50th percentile) com-

puted in 15-minute travel intervals, as expressed in Equation 1, 

computed for each interstate segment statewide and rounded to 

the nearest hundredth for each applicable period for the entire 

year.  

 

𝑇𝑇𝑇𝑅𝑖 =  
95𝑡ℎ 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒 𝑇𝑟𝑎𝑣𝑒𝑙 𝑇𝑖𝑚𝑒𝑖

50𝑡ℎ 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒 𝑇𝑟𝑎𝑣𝑒𝑙 𝑇𝑖𝑚𝑒𝑖
      …..   (1) 

 

Where i is the time-period:  

Monday – Friday  AM Peak  6:00am – 10:00am  

   Mid-Day 10:00am – 4:00pm 

   PM Peak  4:00pm – 8:00pm 

Weekends    6:00am – 8:00pm  

Overnight (all days)    8:00pm – 6:00am  

 

The maximum TTTR of all five time periods for each seg-

ment to the nearest hundredth is used to create the TTTR Index 

for the entire interstate system. Mathematically, the TTTR Index 

is the sum of the maximum TTTR for each reporting segment, 

divided by the total interstate highway system miles, as ex-

pressed in Equation 2. 

 

𝑇𝑇𝑇𝑅 𝐼𝑛𝑑𝑒𝑥 =  
∑ (𝑆𝑙𝑖 × 𝑚𝑎𝑥𝑇𝑇𝑇𝑅𝑖)𝑇

𝑖=1

∑ (𝑆𝑙𝑖)𝑇
𝑖=1

    ….. (2) 

Where: 

i   = an interstate highway reporting segment 

maxTTTRi     = the maximum TTTR of all five time periods 

for segment i 

Sli  = length of segment i 

T   = total number of Interstate segments 

 

Interstate highways segment with a TTTR of less than 1.50 

are considered reliable; conversely, those with TTTR greater 

than 1.50 are considered unreliable.  

The following interpretations are generally given to the 

TTTR: 

TTTR   Interpretation 

Less than (<) 1.25  Very Good 

1.25 – 1.40     Good 

1.40 – 1.50    Barely Good 

1.50 – 1.60   Barely Bad 

1.60 – 1.75    Bad 

Greater than (>) 1.75  Very Bad 

 

The target for the TTTR Index on Louisiana highway sys-

tems is set at 1.50. 

Commercial Vehicles User Delay Cost 

The User Delay Cost Analysis tool in the NPMRDS Ana-

lytics was used to estimate the delay cost on the freight-signifi-

cant highways from 2016 to 2021. The Texas Transportation In-

stitute 2017 estimates for vehicle operating costs of $100.49 per 

hour for commercial vehicles and $17.91 per hour for passenger 

vehicles were applied [9]. A 20% commercial vehicle popula-

tion estimate for Louisiana based on the 2010 distribution of an-

nual vehicle distance traveled [10] and information provided in 

the study by DOTD [11] was used. Only single-unit and combi-

nation trucks were considered commercial vehicles for the vol-

ume mix estimated. 

With free-flow speed defined as the mean speed in mph 

(capped at 65 mph) calculated based on the 85th-percentile of 

the observed speeds on a segment for all time periods, the delay 

was calculated for all segments whose raw speeds fell 15 mph or 

worse than the free-flow speed of a segment. This measure 

showed delay costs for any time the speeds were 15 mph worse 

than free-flow speeds on a TMC segment [9].  

2.2  Data Sources and Scope of Collection 

The TTTR Index and user delay costs data were sourced 

from the NPMRDS and calculated on the Regional Integrated 

Transportation Information System (RITIS) platform and the 
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User Delay Cost Analysis widget for periods between 2016 and 

2021 [9]. 

3.  DATA ANALYSIS AND DISCUSSION 

3.1 Truck Travel Time Reliability Index 

The box plots shown in Figure 2 show the TTTR (95th/50th) 

values calculated for the five periods: AM Peak, Midday, PM 

Peak, Weekend, Overnight, and Maximum TTTR observed in 

2016 across the five-time periods by all TMC segments in Loui-

siana, which was similar to the other years. Overall, TTTR val-

ues calculated for the five periods were skewed towards TTTR 

= 1.00, with the central tendencies across the periods below the 

1.50 target, which are considered good. 

 

 
Figure 2. TTTR – Louisiana interstate highway system, 2016 

 

Though the five summary numbers from the distributions 

shown on the box plots in Figure 2 suggested that about 25% of 

the observed yearly maximum TTTR values were outliers, the 

interstate highway system in Louisiana remained reliable over 

the study period with a monthly TTTR Index of less than 1.50 

across the years except for August 2016, where a TTTR Index 

greater than 1.50 was experienced.  

For the TTTR Index, aggregated yearly between 2016 and 

2020, the interstate system remained reliable, with the best per-

formance experienced in 2020, with a TTTR Index of 1.26, and 

the worst performance of 1.35 experienced in 2018 and 2019, as 

shown in Table 1, all of which are considered good perfor-

mances for the interstate highway system for freight operations 

per the target set by Louisiana.  

Performance of TMC Segments on the Highway System 

In all, 412 TMC segments recorded a bad TTTR score dur-

ing the period out of the 1504 TMC segments that made up the 

entire (100%) interstate highway system as of 2020. These 412 

TMC segments, which summed up to 291.04 miles (15.47%) of 

the total 1881.65 TMC mileage, are shown in Figure 3. From 

the plot, locations with high clusters of these bad-performing 

TMC segments were mainly within New Orleans, Baton Rouge, 

Shreveport, and Lake Charles. 

 

Table 1. TTTR Index – Louisiana interstate highway systems 

Monthly TTTR Index 

Month\Year 2016 2017 2018 2019 2020 

January  1.31 1.31 1.34 1.42 1.31 

February 1.37 1.38 1.35 1.41 1.36 

March  1.45 1.36 1.42 1.47 1.27 

April 1.38 1.35 1.42 1.37 1.11 

May  1.37 1.41 1.38 1.4 1.14 

June 1.36 1.38 1.42 1.4 1.23 

July 1.42 1.34 1.37 1.42 1.22 

August 1.53 1.36 1.37 1.4 1.26 

September 1.39 1.39 1.42 1.33 1.4 

October 1.38 1.34 1.42 1.39 1.4 

November 1.44 1.4 1.42 1.4 1.33 

December 1.36 1.33 1.38 1.39 1.3 

Yearly TTTR Index 

Year 2016 2017 2018 2019 2020 

TTTR Index 1.33 1.31 1.35 1.35 1.26 

 
Figure 3. Bad performing TMC segments in Louisiana 

(TTTR>1.50) from 2016-2020 

An analysis of the user delay costs on the entire interstate 

highway system, on the 412 bad-performing TMC segments, 

and at two urban locations with a high cluster of the bad-per-

forming TMC segments are presented in the subsequent section. 

3.2 Truck User Delay Cost Analysis 

The user delay costs on Louisiana's interstate highway sys-

tem by commercial vehicles and by all vehicles on the entire 

(100%) interstate highway system and the 412 bad-performing 

TMC segments are presented, in Figure 4, in addition to the 

user delay cost experienced by commercial vehicles (only) on 

the bad performing TMC segments in New Orleans and Baton 

Rouge between 2016 and 2021. 

From observation, the annual user delay costs by commer-

cial vehicles and the user delay cost by all vehicles remained 

relatively stable between 2016 and 2019, dipped in 2020, and 
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returned to the previous trend in 2021. Comparatively, the com-

mercial vehicle user delays on 6.72% of the total TMC mileage 

of the interstate highway (in New Orleans and Baton Rouge 

with a maximum TTTR > 1.50) annually contributed to, on av-

erage: 

• 38.11% of the user delay costs on the 412 TMC seg-

ments (with a maximum TTTR > 1.50). 

• 72.07% of the annual commercial vehicle user delay 

cost on the 412 TMC segments (with a maximum 

TTTR > 1.50). 

• 50.04% of the corresponding annual commercial vehi-

cle user delay cost on the statewide interstate highway 

system.  

• 26.46% of the total annual user delay cost on the 

statewide interstate highway system. 

 

 
Figure 4. User delay cost on Louisiana interstate highway system (2016-2021) 

 

4. CONCLUSIONS 

This paper develops a methodology to assess how states 

have met their freight mobility goal to increase freight mobility 

and economic growth. It uses the TTTR Index and commercial 

vehicle user delay cost as performance measures and Louisi-

ana’s commercial vehicle operations as a test bed. 

Overall, Louisiana's interstate highway remained reliable 

over the study period from 2016 to 2020, with TTTR Index 

scores of less than the 1.50 threshold set by Louisiana to meas-

ure reliability. There exist, however, TMC segments in Louisi-

ana that experienced maximum TTTR scores of greater than 

1.50 on the interstate highway system. These TMC segments, 

which contribute to unreliable truck travel times, were 15.47% 

of the total statewide TMC mileage of the statewide interstate 

highway system and were mainly clustered in New Orleans, Ba-

ton Rouge, Shreveport, and Lake Charles. 

In general, the annual user delay costs by commercial vehi-

cles and the user delay cost by all vehicles remained relatively 

stable between 2016 and 2019 but dipped in 2020. The trend of 

the user delay cost bounced back in 2021.  

The following were deduced from the comparative ratios of 

the user delay costs between 2016 and 2021: 

• Commercial vehicle user delay costs are, on average, 

52.88% of the user delay cost experienced by all vehicles 

on the same interstate highway system, ceteris paribus.  

• The 15.47% of the total statewide TMC mileage of the in-

terstate highway (with a maximum TTTR>1.50) contrib-

uted, on average, 72.34 % of the annual user delay cost be-

tween 2016 and 2019. The proportion dropped to 62.49 per-

cent in 2020 and only increased to 64.69% in 2021, short of 
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the pre-COVID-19 averages. These proportions are ex-

tremely high, considering the full length of the interstate 

highway. 

Recommendation for Future Studies 

To make significant improvements to freight mobility and 

increase economic growth, DOTD must address the travel relia-

bility issues on bad-performing TMC segments, especially the 

6.72% of the total statewide TMC mileage located in New Orle-

ans and Baton Rouge. Future research can investigate the fea-

tures that contribute to these higher TTTR scores and propose 

measures to improve reliability. 

Significance of Study 

This study developed a methodology to increase statewide com-

mercial vehicle operations (CVO) to facilitate economic growth 

on major freight routes and Louisiana’s commercial vehicle op-

erations as a test bed. It is an example of how data can be used 

to set transportation mobility priorities and also demonstrates 

how data can be used to identify areas with the greatest need for 

improvement in a transportation system. Transportation agen-

cies using data and performance measures can use approaches 

such as those demonstrated by this paper to identify root causes 

of transportation problems and propose solutions based on data.  
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