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Abstract: 
 
This research analyses the pricing and delay cost of truck on the Interstate highway 15 (I-15) in Utah. 
A practical framework uses the data source form Utah Department of Transportation (UDOT), Freight 
Analysis Framework version 3 (FAF

3
) and American Transportation Research Institute (ATRI) to 

estimate the delay cost of truck. Compared with Uship, the online shipping marketplace in the US, and 
the average truck operating costs per mile, the markup of freight price can implicitly be derived. The 
seasonal factor is also introduced to adjust a regular freight price, particularly during the winter 
season. The empirical studies have indicated that a trucking company could lose a profit on the 
Washington-Box Elder route because a significant delay cost is imposed. On the Washington-Salt 
Lake City, Iron-Davis and Iron-Weber routes, a truck operator is taken an opportunity cost by cutting or 
providing limited services during the winter season. The results of this study are primarily to support 
freight transport research and policies and to provide a more accurate cost of annual truck congestion 
for commercial vehicle operators on the interstate highways. 
 
Keyword: delay cost of truck, Average Annual Daily Truck Traffic (AADTT), markup pricing, delay cost 
estimation, seasonal adjustment factor  
 
1. Introduction 

The objective of this research represents a practice for estimating the delay cost of truck and 
analyzes the markup of freight price on the Interstate highway 15 (I-15) in Utah, the United States. To 
perceive a benefit of congestion and traffic variation database, three majority sources of data: UDOT, 
FAF

3
 and ATRI are undertaken in a process of valuation. The outcome points out the critical links of 

traffic cost and O-D aggregate links effected to markup pricing. According to U.S. Department of 
Transportation (U.S.DOT, 2004) Utah is the 15

th 
of top capacity bottlenecks on freeways used as 

intercity truck corridors in 2004. The collecting data show the bottleneck location and the essential 
information: number of lanes, Average Annual Daily Truck (AADT), Average Annual Daily Truck Traffic 
(AADTT) and the percentage share of truck, and annual hours of delay by all truck. The result points 
out the area closed to the county of Weber that is the most of traffic congestion, and 25% accounted 
for trucking. The annual of delay time by trucks shows 48,088 hours. AADTT by Utah Department of 
Transportation (UDOT, 2007) provides the 2007 AADTT surveyed data and 2040 data estimation. 
Each individual link of all 221 links provides a distance range, average speed, AADT, AADTT and 
Functional Class (FClass) due to the speed regulation design. The directed transport costs of truck are 
described by American Transportation Research Institute (ARTI, 2008). ATRI develops a beta-tested 
and distributes a survey to a cross-section of for-hire motor carriers for representing the predominant 
industry sectors. Survey responses are aggregated and analyzed in the costs per mile (CPM) then 
converted to costs per hour (CPH) by using an industry accepted average operating speed. The result 
shows a total marginal cost for the industry $1.73 per mile and $83.68 per hour (Trego, 2010). The 
vehicle‘s value of time (VOT) has been evaluated more than 40 years, since it was one part of the 
economic transportation analysis to the difference objectives (Bruzelius, 1979). The VOT for trucks is 
estimated between $20 per hour to $190 per hour (Wheeler, 2010). In contrast to a value of freight 
travel time savings in congestion, the survey studies with freight carriers in California categorized by 4 
types of industry group. The result estimates value of travel time saving with the commodity time 
sensitive. The value is found in a range between $144.22 and $192.83 per hour (Small et al, 1999). 
Smallkoski and Levinson (2002) indicate the considerable importance of freight transit time and cost. 
They estimate VOT for commercial vehicle operators in Minnesota to quantify the effects of spring 
load restrictions policy. In contrast to the cold region areas the government policy usually focuses on 
the pavement design for the severe winter condition. Due to the season of spring in Minnesota, thaw 
of roadway introduces a saturated condition of the soil under the pavement. The load-bearing capacity 
on the saturated road is reduced a burdened limit because over load truck can cause an additional 
damage of pavement. The interview method survey is conducted by using an Adaptive Stated 
Preference (ASP) to estimate value of time in dollars per hour and $49.42 explains in a fleet operation. 
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The research also quantifies freight cost under the restriction of policy. The comparison shows a 
marginal operating cost of commercial vehicles: shift the seasonal timing of shipments, reduce load 
size per vehicle (resulting in more trips), change vehicle type or change routes (to longer but less 
restricted roadways) and the benefit of extending time to repair and maintenance the pavement 
damage. Haning and McFarland (1963) explain the speeds improvement. An Increasing speed can be 
contributed more profit of vehicle movement. The difference between the base condition and the 
improved speed condition is the value of time saving. Two additional methods for estimating cost of 
time are determining the cost of providing time saving and the willingness to pay methods (Adkins, 
Ward and Mc Farland, 1967). The Puget Sound Regional Council (PSRC, 2008) interested in the 
traffic choices study and began to collect Global Positional System (GPS) data since year 2005. They 
study the driving behavior of truck responded to the variable of toll costs. The data are analyzed and 
identified the VOT represented to the verity of market segments. The result reveals by the PSRC 
regional travel demand forecasting model. The estimated truck VOT is identified in a range of $28 to 
$73 per hour. Brownstone and Small (2005) work with two projects of California road pricing in areas 
of I-15 High Occupancy Toll (HOT) Lanes, San Diego and the State Route 91 (SR91) facility in 
Orange County. The estimate VOT saving is improved by travel time reliability. The empirical results 
confirm the estimated VOT $20-$40 per hour. The most important cost drivers of road transport are; 
distance, vehicle speed, type of road, drivers‘ characteristics (driving behavior, experience, speeding), 
traffic speed and volume, time of day (day/night) and interaction with weather conditions (ERSO, 
2006).The directed transport costs of truck are described by American Transportation Research 
Institute (ARTI, 2008) The details based on the result of the analysis are shown in the Table 1. This 
ARTI estimated will be applied to calculate delay cost on I-15 in this study. 

 
Table 1 The component of marginal costs in the United States 

Motor Carrier Marginal Expenses Costs per 
mile 

Percentage 
per mile 

Costs per 
hour 

Vehicle-based    
Fuel-oil costs .634 36.65 $33.00 
Truck/trailer lease or purchase payments .206 11.91 $10.72 
Repair and maintenance .092 5.32 $4.79 
Fuel taxes .062 3.58 $3.23 
Truck insurance premiums .06 3.47 $3.12 
Tires .03 1.73 $1.56 
Licensing and overweight-oversize permits .024 1.39 $1.25 
Tolls .019 1.10 $.99 
Driver-based    
Driver pay* .441 25.49 $16.59 
Driver benefits .126 7.28 $6.56 
Driver bonus payments .036 2.08 $1.87 
Total marginal costs $1.73 100 $83.68 

* CPH figures are based on respondents‘ actual driver hourly pay rates 

 
Congestion cost affected to transportation is a one part of the external costs. Business owners 

could not take that cost to the accounting record. But congestion cost is helpful for decision making of 
business operation especially price quotation which due to businesses‘ profit and loss. In addition the 
estimated value of congestion cost also benefits for government policy. The best practice to estimate 
congestion cost is based on speed-flow relations, value of time and demand elasticity. Incident of 
Congestion is due to the capacity and density of transport system also depending on the mode of 
transport, type of users, infrastructure characteristics, local travel time, and activity alternatives. Travel 
time increasing is the majority factor of congestion. The standard valuations of travel time show 90% 
of total economic congestion costs. Under situation of congestion, vehicles consume 10% additional 
fuel costs under stop-and-go conditions by normal free flow traffic (IMPACT, 2008). The estimation of   
congestion fee computes by total delay or access costs (INFRAS, 2004).  The best estimation practice 
of congestion costs is based on speed flow relations, value of time and demand elasticises. In 
generally the Marginal External Congestion (MEC) cost represents a current traffic volume in vehicle 
per hour. MEC cost depends on the price elasticity of demand and the slope of speed flow function. 
Speed flow variation describes the effect of the additional vehicle on the transport system due to the 
transport cost. Speed flow curves depend on infrastructure characteristics, topography, whether 
conditions, the network arrangement, available travel alternatives, regulations (speed control, ramp 
metering, etc.) and driving habits.  The result fulfils the condition that the demand or willingness to pay 
curve equals the average time cost plus the MEC costs.  
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University Transportation Center for Mobility (UTCM, 2011) evaluates the Value of Delay (VOD) 
for commercial vehicle operator due to highway congestion. The VOD is primary information of 
construction and tolling policy. It includes affecting factors such as direct operational cost, travel 
length, travel time variation, inventory holding and warehouse management. Two methods are 
adapted to estimate VOD: Stated Preference (SP) survey and the carrier fleet operational simulation. 
The congestion reveals a range of VOD from $94/hr. to $121/hr. in a case of central depot and $80/hr. 
to $84/hr. in a case of two depots. Gillett (2011) calculates a delay cost for long haul single unit and 
combination trucks to assess the highway performance  by identifying the congested locations where 
current or future delay are likely to occur. An Interstate-75, 160 miles from Macon to the Georgia-
Florida border is studied. The delay cost is calculated by taking speed, volume, distance, types of 
truck, and types of commodity into account. In order to obtain the value of freight by truck and 
commodity types, the FAF

3 
is used as the data source together with the average truck speed surveyed 

by ATRI and traffic volume collected by Georgia Department of Transportation (GDOT). To calculate 
the delay cost and markup pricing analysis, the AADTT, FClass and average speed each link from 
UDOT, the 43 Standard Classification of Transported Goods (SCTG) commodity flow survey moved 
by truck from FAF

3
. For this research approximate 401 miles corridor are used to estimate value cost 

of delay combining data source by UDOT, ARTI, and FAF. The methodological framework shows in 
Figure 1.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
* According to American Transportation Research Institute (ATRI) estimated truck operation cost for one hour travelling is 
$83.68 reference year 2008  
** The AADTT traffic volume from November to February 2007 survey data by UDOT are used to calculate seasonal adjustment 
factors in winter condition 

Figure 1 Methodological and Experimental method 
 
2. Data collection 
 
Truck traffic volume 

 According to the input data for calculating delay cost, FAF
3
 and UDOT data extraction; AADT 

and AADTT 2007 surveyed base and 2040 estimated data are initiated for analyzing truck traffic 
volume on each network links. Figure 2 shows the comparison of total average traffic count on 
network link between AADT, AADTT and FAF

3
 on I-15 in Utah. The difference of volume between 

 FAF
3
 and AADTT database on I-15 

Delay time cost calculation: 
- Average travel time and free flow travel time (mins.) = distance/speed*60 
- Average delay (mins.) = Average travel time – Free flow travel time 
- Average delay per mile (mins./mile) = Average delay / Distance 
- Total link delay (mins.) = Average delay* Truck volume 
-  Annual average daily delay traffic cost ($) = (VOT(83.68*)* Total link delay/60) 

Calculate number of trucks by truck trip 

allocation factors 

Result: 
Annual average daily delay 
cost of total 221links  

Absorb delay cost in winter season 
with speed adjustment factors by 

selected traffic count station** 
 

Choose routes on I-15 which 
are the top ten average 
freight price by Uship   
 

Markup pricing analysis 

Calculate freight cost each 
route 

Absorb delay to 
freight cost 
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AADTT and FAF
3
 depends on the method of collecting data. AADTT data are collected flow surveys 

by the station positioning of traffic counters while FAF
3
 data are collected traffic volume by commodity 

flow survey. FAF
3
 truck volumes are allocated to highway links by using TransCad GIS-based 

transportation planning software. However, it is clearly that the numbers of AADT, AADTT and FAF
3
 

are increased more than double in 2040. In this study the AADTT 2007 is decided to be the database 
for estimating the delay cost of truck on I-15 because it is the survey counting data and UDOT also 
provides the data of average speed on highway. To combine with the result on previous studied FAF

3
 

commodity flow data are applied to estimate the number of trucks by type on I-15 using truck 
allocation factors. 12.90% and 87.10% are used for estimating single and combination unit type of 
trucks.    

 

Figure 2 The AADT, AADTT and FAF
3
 vehicle volume for I-15 in Utah by year 2007 and 2040 

 
Climate affected on I-15 
   A wintertime research program in Salt Lake area aims to improve models predictions 
and understanding of precipitation in a region that is very difficult to observe and forecast. Between 
the 1990 and 2000 national censuses, the five fastest growing states belonged to the Intermountain 
West are Nevada, Arizona, Colorado, Utah and Idaho. For Utah experienced a 29.3% increases in 
population during this 10 years period. As a result, intermountain winter storms impact a growing 
population and regional economy (Schultz et al., 2002). In Figure 3 shows the contour in Utah, it can 
be seen that the I-15 is parallel to the mountain area. Driving in snow and icy condition on elevation 
area is more difficult than plain area. In addition, Utah is the unique desert climate area with the state 
lying in the path of large Pacific storm, every year Utah usually gets the enforcement of the winter 
storm and cold temperature started from the end of October until end of February. Especially, between 
December and February the temperature can drop down below freezing. The precipitation annually I-
15 corridor receives approximately 15 inches snowfall. Then the drivers have to pay more attention 
and reduce the speed driving. According to the climate of Salt Lake City Figure 4 shows the average 
low and the recorded low temperature in Utah between 1981 and 2010 compared with climate data for 
U.S. average daily mean considered with Figure 5 shows monthly average snowfall in Utah. It can be 
seen the severe of weather condition in Utah between November and February. Winter driving 
condition on the road surface especially snow and ice dramatically affect the braking distance of a 
vehicle. The driver‘s capability to complete a smooth and safe stop is severally limited due to reduced 
tire traction. Driving risk levels in different winter conditions are frost, snow and ice, especially black 
ice sometimes called clear ice; thin coating oil and grime on a roadway surface occurs the 
temperature dropped in freezing point. Clear ice is a relatively common occurence by freezing 
temperature and not depended on snowfall. To support the assumption in this study which the delay 
cost could be affected by weather condition, the seasonal adjustment factors are used to apply. 

 

Figure 3 Contour in Utah 2012 (source: United States Department of Agriculture Natural Resources 
Conservation Service)  

2007, AADT,  
64,518.79  

2007, AADTT,  
10,291.04  

2007, FAF,  
4,423.69  

2040, AADT,  
164,023.10  

2040, AADTT,  
24,162.69  

2040, FAF,  
9,458.51  

2007
2040

I-15 
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Figure 4 The climate monthly for Utah compared with U.S. average daily mean in degree Fahrenheit 

(1981-2010) (source: wikipedia.org) 
 

 

Figure 5 Monthly average snowfall for Salt Lake City international airport (source: wikipedia.org) 
 

 

Figure 6 Snow plow working in winter condition for Utah (source: UDOT) 
Driving in snowing requires many skills e.g. watchful eyes and common sense for winter 

conditions. Especially, the areas which crossing mountains a weather driving conditions change 
rapidly as storms pass through. For that reasons UDOT attempts to maintain crews on the job 
statewide plowing, applying, anti-icing and deicing chemicals, applying sand where needed to keep 
Utah‘s roads safe for winter driving. Together with the real time information as a current weather and 
road way temperature also additional information as winter driving tips are provide on UDOT website. 
Picture in Figure 6 shows the crews when they operate their job in winter condition. To capturing the 
climate affects on the pavement for calculating adjustment factor to delay cost in the winter condition, 
we assume that the delay cost varies opposite of the traffic volume and speed in the winter condition. 
From the literature review the drivers reduce the speed to pay more attention and carefully drive and 
avoid accident with snow plow vehicle on the difficult pavement. In addition the increased of delay cost 
is concern with an opportunity cost as; a risk of customer satisfaction, loss and damage of perishable 
goods, and the opportunity to get more travel trips. An accident, depreciation and fuel cost are also 
increasing in winter condition Due to FHWA‘s road weather management program summarizes the 
various weather evens affected to driver capabilities and traffic flow. The reduction of road way 
capacity can be caused by snow accumulation and wind-blow also in winter condition. Weather events 
can reduce mobility on arterial routes, speed reductions can range from 10-25 percent on wet 
pavement and from 30-40 percent with snowy or slushy pavement. Average arterial traffic volumes 
can decrease by 10 to 30 percent depending on road weather conditions and time of day. Saturation 
flow rate reductions can range from 2-21 percent. Travel time delay on arterials can increase by 11- 
50 percent (Goodwin, 2002). Kim et al.(2008) study the spatial and temporal analysis of urban traffic 

Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May.

UT Record low temp. 30.0 40.0 37.0 27.0 16.0 -14.0 -21.0 -22.0 -30.0 0.0 14.0 25.0

UT Average low temp. 56.4 64.7 63.4 53 41.3 30.6 22.4 21.6 25.2 33.6 39.5 47.8

U.S. Average daily mean temp. 69.3 74.3 72.8 65.4 54.8 42.5 33.4 30.8 34.7 42.6 52.0 61.0

D
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volume explores traffic patterns in the Twin cities metropolitan area from 1997-2006. In terms of the 
monthly traffic volume pattern, August has the highest traffic volume whereas January has the lowest 
traffic volume. The difference in monthly fluctuation is mainly due to weather conditions. The traffic 
volume in the winter season (November-February) is relatively lower than traffic in other seasons. The 
average traffic volume in the winter season is 0.5 percent lower than average of other seasons. Iowa 
Department of Transportation and Iowa Highway Research Board (IIHR, 1998) collect the storm data 
from I-29 and I-80 by hourly traffic counts over two days for storm even and for one week later for 
understanding how snow effects traffic. The hypothesis is approved when traffic volume data is 
reduced in the number of trip and also the decreasing of the traffic speed because of the decreased 
friction on the road surface. Due to the assumption of this study the collecting data of traffic volume by 
UDOT‘s traffic count on I-15 in Utah between November and February 2007 are applied for calculating 
speed adjustment factors to delay cost in the winter condition. According to traffic count data, the 
average daily vehicle is calculated by using 3 traffic station counters on I-15 in Utah shown in Figure 7.  
The result in Table 2 shows the percentage of speed adjustment factors separate approximated 
centroid by county for applying to delay cost on network links in the winter condition. 

 

 

Figure 7 The traffic station counters which are chosen (source: UDOT) 
 

Table 2 Speed adjustment factor  
Station Mileage Range County Area Speed Adjustment 

Factors (%) From To From To 
401 0 42.170 Washington Iron 12.72 
403 42.171 242.460 Beaver Juab 17.90 
349 242.461 400.592 Utah Box Elder 12.75 

 

Truck speeds 
 To calculate delay time of each link, ATRI‘s average traffic speed is used for the input data. 

The speed capturing is recorded by the pavement traffic counters. Each station uses the Global 
Positioning System (GPS) equipments for tracking and reporting vehicle movements. ATRI 
coordinates working with the Federal Highway Administration (FHWA), the individual truck speed is 
recorded by three mile intervals every hour to capture direction and day of week for year 2009. The 
available average speeds compared with the speed limit by regulation are used to analyze traffic flow 
perspective and congestion. I-15 in Utah, the speed permit for trucking is 65 mph. in the cities and 75 
mph. elsewhere areas. Only two zones of are considered rising permit to 80 mph. as a test and 
although still be posted as experimental. Functional Class (FClass) data is used to determine the 
speed limit area on each link; they also provide county route name, route number, total miles of route, 
type of area (Urban or Rural) and including a number of lane. There are only 2 types of FClass; 
FClass 1 for speed limit 65 mph. and FClass 11 for speed limit 75 on I-15. 

  
3. Average freight price 

 
The delay cost of truck is practiced analysis by freight price of UShip. Because it is the world‘s 

largest and most trusted transportation marketplace, primarily serving the freight, household goods 
and vehicle shipping markets. Consumers and business owners can compare and book upfront 
quotes by posting their name and own price or receive auction-style bids from 300,000 customer-
reviewed transportation service providers. The auction system matches independent owner-operators 
with the largest freight carriers and brokers by ranking. Freight price used to practice in this study, full 
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Truck Load (FTL) and average weight 40,000 lb are defined on website to estimate price between 10 
O-D pairs county by country and zip codes are used to define the position of county on I-15. Table 3 
shows the average freight price and their distance provided from website. 
 

Table 3 FTL average freight price and distance between 10 counties 
County Average Freight Price (U.S. dollars per truck trip) 

1 2 3 4 5 6 7 8 9 10 

Washington Iron Beaver Millard Juab Utah 
Salt 
Lake Davis Weber 

Box 
Elder 

A
v
e
ra

g
e
 D

is
ta

n
c
e
 (

m
ile

s
) 

1 Washington   189 580 956 953 1,058 903 864 864 920 

2 Iron 64   232 841 836 777 1,003 920 920 877 

3 Beaver 116 52   463 566 751 851 971 855 957 

4 Millard 208 146 96   253 538 598 811 777 874 

5 Juab 230 167 118 49   197 395 606 588 645 

6 Utah 276 224 164 96 45   194 378 448 502 

7 Salt Lake 310 247 198 116 79 45   297 235 206 

8 Davis 344 293 229 160 110 76 38   186 420 

9 Weber 345 294 245 176 126 92 52 14   272 

10 Box Elder 371 307 259 190 140 106 69 31 29   

 
4.   Empirical results  
 

The result of annual average daily delay cost of truck compared with average speed from 221 
links is shown in Figure 8-A and 8-B. The top 3 links which most costly delay cost are link number 186, 
181 and 185 close to Salt Lake City. Their total length is only 0.87 mile but the amount of AADTT 
delay cost is 3.18 million of dollars. Compared FClass 11 speed allowed 65 mph. with average speed 
is only 0.5 mph. it can be shown the problem of the traffic congestion. Maps in Figure 8 identify the 
position of congestion area by map window GIS program.  

 
Figure 8-A Average speed and AADTT delay cost and FClass in each link 

 

                       
 

Average
speed

Link 

Do Mile  

Link 

D Mile 
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Figure 8-B Average speed and AADTT delay cost on I-15 
   
Figure 9 shows the number of single and combination unit type of trucks from the percentage of truck 
trip allocation by our previous study. Because of top 5 commodities moved in Utah; coal, nonmetal 
mineral products, gravel, waste and scrap, and gasoline shown in Figure 10 using the majority 
combination unit type of truck transported within Utah. Consider with valuation of product based on 
their perishability potential and/or use (Small et al., 1999), almost of all top ten commodities moved in 
Utah are the categories of moderately time sensitivities product except cereal and grains, and mixed 
freight categorized in a highly time sensitive. The moderately time sensitivity products are construction 
and energy product using bulk and liquid vehicles; coal, nonmetallic minerals, gravel, gasoline, fuel 
oils, crude petroleum and coal-not elsewhere classified. It can be seen that 9 by 10 commodities 
moved in Utah are time sensitive products and supported the assumption to adjust delay cost by 
seasonal adjustment factors under the weather condition. 
 

 
 

Figure 9 Single and combination unit type of trucks by FAF
3
 truck type allocation factors 

 

Figure 10 FAF
3
 top 10 Commodity flow survey by year 2007 

  Figure 11 shows top ten O-D route by freight price, freight cost is calculated by $1.73 per mile 
according to ATRI cost estimation. It can be seen that a highest percentage markup is O-D 
Washington-Millard 208 mileages length accounted for 62.36% of markup. In contrast to O-D 
Washington-Box Elder 371 mileages length is the less markup accounted for 30.24%.  
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Figure 11 Top ten O-D routes by Uship freight price on I-15 in Utah 

  Continue with cost absorbed delay time in Figure 12, the result shows that cost in O-D 
Washington-Box Elder is the critical route to get loss. Because of that part is the longest distance of O-
D route passed though the county close to mountain area along I-15 combining with the number of 
vehicle transported in Salt Lake City and also vehicle passed though Utah from other states, due to 
the raising of delay cost over freight price.  
 

 
 

Figure 12 Comparative price and cost absorbed delay time 

 

Figure 13 The percentage markup comparison 

  The result in Figure 13 shows the comparative percentage of markup pricing in 3 situations; 
regular cost, absorbed delay cost, and absorbed delay cost and a seasonal adjustment factor in winter 
condition. The delay time and seasonal factor effect to the reducing trend of markup all O-D route 
especially O-D route Washington-Box Elder, moreover O-D Washington-Salt Lake City, Iron-Weber 
and Iron-Davis get loss from the affect of seasonal adjustment factor. 
 
5.   Conclusions 
 

Traffic congestion is recognized in transportation cost and significant factor in transport network 
system. Various methods are used to quantify congestion costs; consumers‘ willingness to pay, the 
marginal impacted vehicle entering the traffic on the road, the speed flow relationship of each road 
segment. The performance to evaluate and analyze delay cost is one method to quantify for 
congestion cost. The delay cost can be the guideline for applying this practice in transport planning 
decision and truck policy analysis; road capacity, pollution emissions and toll surcharge designed. 
Moreover, to quantify the full transportation cost of truck, the delay cost can be benefit for vehicle 
users and operators because it increases the vehicle cost, travel time and crash cost also the risk of 
customer satisfaction and opportunity cost. This study is a unique study area and provides cost 
explained economic evaluation techniques and how to apply them. The result represents delay cost all 
links on I-15 it can be seen the critical link on the roadway. To absorb the vehicle operating cost by 
delay and compared with freight pricing specific critical route, the markup pricing is derived. The 
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weather condition is also used to represent the interaction of traffic delay cost in this area. The 
decreased of markup pricing for trucks is affected by traffic volume on a transportation network and 
due to average speed and weather condition factors affected to the pavement. Identifying the type of 
truck-specific commodity and O-D routes markup pricing raises the awareness to construct the critical 
link. Although this study shows illustrative practice to calculate delay cost of truck and markup analysis 
specific area in Utah, the finding will be useful for applying in the state policy point of view. Moreover, 
it also points out the critical O-D link on I-15 which can be get loss in the difference of condition for 
providing a more accurate cost of annual truck congestion for commercial vehicle operators on the 
interstate highways.  
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