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*e area rate of the toll road network is designed to influence the regional road network traffic flow configuration and an
important factor of goods vehicle path selection, transportation, and other related departments in formulating the related
standard. *e toll rate is usually combined with the local passenger and cargo loading conditions. Adjusting and optimizing the
charge policy, optimization of processes and methods is still facing many difficulties. In this paper, the model parameters and toll
status of various goods vehicles are considered, and an optimization algorithm of toll rates for different vehicles in a large-scale
road network is proposed. By constructing a traffic demand prediction model based on multiple truck classification, this paper
analyzes the distribution status of network trucks and the final charging under the influence of different rates. At the bottom of the
algorithm is an analytical model composed of nonlinear equations whose dimensions scale linearly with the scale of the road
network. *e scale of the road network is independent of the path set and link attribute. *e model is verified and the parameters
are calibrated by a small network. Finally, the Road network is selected for empirical analysis in Xinjiang Autonomous Region. A
case study shows that the analytical structure information provided by the analytic network model enables the algorithm to
quickly identify high quality solutions, and the algorithm has better simulation accuracy and premium rate design advantages.

1. Instruction

Freeway is an important infrastructure of national trans-
portation, which has significant advantages such as high
speed and comfortable driving. *e national freeway net-
work has been basically improved. *e funds for freeway
construction are usually composed of three parts: govern-
ment funds, bank loans, and private funds. Generally, do-
mestic freeway relies on toll collection to recover costs, repay
loans, and manage operation management. At the same
time, charging tolls also helps to regulate road traffic and
improve traffic efficiency. However, in many years of de-
velopment, the freeway faces many problems, such as serious
congestion, unbalanced traffic flow distribution [1], high
freight cost, Increased vehicle emissions [2], the uncertainty
of toll collection, and so on [3]. In 2016, the Ministry of

transport of China put forward the concept of differentiated
freeway charging. *is policy provides ideas for solving the
problems faced by freeway freight transportation.

In May 2019, the State Council of China explicitly
requested the abolition of provincial toll stations of
freeways and actively guided all localities to try differ-
entiated toll collection methods from multiple angles,
especially in provinces with large differences in freight
traffic flow characteristics, differentiated according to
road sections, time periods, driving directions, specific
entrances, and exits and other factors, and gradually fully
implemented differentiated toll collection of freeways.
*is can improve the traffic efficiency of the freeway
network, promote the cost reduction and efficiency in-
crease of the logistics industry, and promote the devel-
opment of the local economy.
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In August 2019, the national development and Reform
Commission issued the notice on earnestly doing a good job
in the adjustment of goods vehicle toll charging method,
which requires to speed up the adjustment of goods vehicle
model classification. Under the new vehicle charging system,
the charging rate, charging method, and charging fees of
freeways in all provinces in China need to be recalculated
and adjusted to make it clear that they cannot increase the
social and economic burden but also ensure the normal
operation of freeways, which puts forward new problems for
the highway charging policy. At present, some provinces
have carried out pilot work in combination with local
characteristics, such as Sichuan, Zhejiang, Henan, Guangxi,
and so on. According to the analysis of the existing pilot
charging data, in 2017, the burden of freight enterprises and
drivers in Shanxi Province was reduced by 1.792 billion
yuan, and the freight traffic increased by 37.1%. *is shows
that differentiated charging is an effective means to regulate
freeway traffic flow.

*is paper focuses on the freight vehicles in the freeway
network of Xinjiang Autonomous Region and optimizes the
rate of freight vehicles of different grades. A goods vehicles
toll rate optimization model based on demand analysis
under a large-scale network is constructed, and multiple
schemes are analyzed and compared.

*e main contributions of this paper are as follows:

(1) A goods vehicles toll rate optimization model based
on demand analysis under a large-scale network is
constructed.

(2) Based on the model, multiple schemes are analyzed
and compared.

(3) *e research results have played a good supporting
role in the truck toll rate designated by the gov-
ernment of Xinjiang Autonomous Region. It also
provides a reference for the charging methods and
rate changes in other regions.

*e chapter arrangement of the paper is as follows. *e
second chapter is the literature review, which analyzes the
current research status and existing problems in detail. *e
third chapter is the current situation and data analysis,
relying on the big data of freeway traffic flow in Xinjiang
Autonomous Region to analyze the characteristics and rates.
*e fourth chapter is the modeling part. Based on the
modeling analysis of the freeway network in Xinjiang Au-
tonomous Region, the toll rate optimization analysis and
dynamic adjustment calculation of 6 types of freight cars are
carried out. *e fifth chapter is the discussion part. *e last
part is the conclusion.

2. Related Research

In recent years, facing the problem of traffic congestion,
many scholars have studied how to reduce highway traffic
congestion [4, 5]. Congestion charging is a mature strategy
which has been implemented in Singapore, London, New
York, and other places. Some researchers pay attention to
the implementation methods and performance evaluation

[6]. Agarwal et al. analyzed the impact of periodic congestion
rate adjustment on commuter traffic mode selection in
Singapore and the effect of ERP [7, 8]. Martin et al. studied
the traffic efficiency of High Occupancy Vehicle (HOV) Lane
[9]. Although congestion charge has been applied for a long
time, there are still some problems.

*ere are relatively few researches on differentiated
charging at home and abroad, mainly focusing on the
analysis of differentiated charging by the time period of
freight cars [10], the evaluation of differentiated charging
based on traffic demand analysis [11], the establishment of a
hybrid model for the optimization of charging scheme [12].
*ey made a preliminary analysis of differentiated charging
from the perspective of operating income and regional
economic development and made a comparative analysis
and evaluation before and after the change of charging policy
based on the traffic demand model and from time-saving
benefits, traffic status, and other indicators. Finally, the
corresponding optimal charging scheme is proposed.

In the study of Freeway rate based on the theoretical
level, Yang and Zhao studied the changing relationship
between traffic volume and charging standard and the
factors that should be considered in the formulation of
charging standard, established the traffic volume transfer
model by vehicle type, and proposed that the freeway rate
should meet the three conditions of maximum social benefit,
balanced operation revenue, and expenditure and user
economic affordability [13]. Li introduced the hotel in a
model into the field of traffic demand management and
concluded that the difference between the rates of the two
toll roads is related to the going distance of the two roads, the
driving time and added value of the two roads, and the
personal preference of travel [14]. Yao andWang expounded
the decision-making characteristics of the Freeway PPP
project, analyzed the impact of the project on Pricing in
detail, put forward relevant solutions, and gave the theo-
retical model of new freeway and project charging rate [15].
Xie et al. considered the system optimization theory and
considered the early investment and operation management
expenditure of freeway, established a bilevel programming
model of fee for expenditure [16]. Taothon et al. analyzed
public private partnerships in toll road investments [17].
Zhou and Koppelman et al. modeled Lane-Choice Behavior
to optimize pricing strategy for HOT lanes based on re-
gression [18–20]. Steed et al. modeled department time
choice for home based nonwork trips [21].

In the study of freeway toll rates based on actual cases, Fu
studied the optimization of freeway toll rates under com-
petitive conditions, and combined it with Xin Yu Fu freeway,
giving the specific rate optimization process [22]. Wang et al.
evaluated the financial crisis level of highway toll enterprises
according to the cash flow analysis and calculated through
the rate optimization model. *ey believe that rate opti-
mization can effectively reduce the risk of the financial crisis
caused by cash flow fracture of highway toll enterprises [23,
24]. At present, most of the research is from the perspective
of enterprise operation, toll road project management mode,
and project investment risk. However, few quantitative
works are carried out on public welfare toll road projects.
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Freeway projects in Xinjiang are government loan projects
focusing on public welfare services, and the adjustment of
rates pays more attention to social response and policy
balance. Due to the sparsely populated area and rich
mineral resources, Xinjiang has a long average haul dis-
tance for highway freight transportation. *erefore, the
formulation of the new rate should comply with the
characteristics of Xinjiang, fully consider the structural
characteristics of the whole Xinjiang road network and the
distribution characteristics of goods vehicle travel, and
balance the relationship between the old and new rate
standards. *e recommended scheme is the rate standard
that does not increase the overall social burden of goods
vehicles and has the smallest fluctuation in toll income of
freeways in Xinjiang. Based on the real situation of goods
vehicle charging in the Xinjiang freeway network, this
paper optimizes the freeway network charging rate in
Xinjiang so as to provide a reference for carrying out
relevant policy research.

3. Methodology

3.1. Road Network Structure. By the end of December 2018,
the mileage of toll roads in Xinjiang Uygur Autonomous
Region was 10150.69 km, all of which were government loan
repayment toll roads, which were operated and managed by
the Highway Administration Bureau of Xinjiang Uygur
Autonomous Region. Among them, there are 4467.82 ki-
lometers of freeways, 338.34 kilometers of first-class, and
5344.53 kilometers of second-class highways, accounting for
44.01%, 3.33%, and 52.65%, respectively. *ere are 78 Main
Line toll stations in the region, including 39 freeways, 4 first-
class, and 35 second-class highways, accounting for 50.00%,
5.13%, and 44.87%, respectively. In 2018, goods vehicle tolls
accounted for 77.75% of freeway tolls, about 6.751 billion
yuan.

It shows the details of toll stations in the whole au-
tonomous region in Figure 1. *ere are 211 toll stations in
the whole range, including 141 closed toll stations, 70 open
toll stations, and 4 interchange nodes. It shows the road
network distribution of Xinjiang freeway and first-class
highway in Figure 2.

3.2. Operation Characteristic Analysis. According to China’s
transportation industry standard JT/t489-2019 (Vehicle
classification of the toll for highway), the goods vehicles are
divided into 6 types. Category 1 goods vehicle refers to a 2-
axle freight car with a total mass of less than 4500 kg.
Category 2 goods vehicle is 2-axle freight cars with a total
mass of not less than 4500 kg. Category 3–6 goods vehicle,
respectively, correspond to 3–6 axle trucks, as shown in
Table 1.

*e classification of the 2019 standard is obviously
different from the previous version of China’s transportation
industry standard. In the previous version, goods vehicles
are classified according to the rated load mass (kg) approved
by relevant national administrative departments after
leaving the factory, as shown in Table 2.

*e proportion of various goods vehicle traffic volume,
average total vehicle weight, and average haul distance of
Xinjiang expressway are shown in Table 3. It can be seen that
the goods vehicles of Xinjiang highway in 2018 were mainly
heavy load vehicles. According to the statistics, the traffic
volume of category 1∼6 goods vehicles is 25.89 million,
including 17.25 million category 6 goods vehicles, ac-
counting for 66.62% of the total number of goods vehicles.
Followed by class 1 and class 2 goods vehicles, it reached 4.12
million and 2.13 million respectively. Category 1 goods
vehicles accounted for 15.91%. Category 3 and category 5
vehicles are the least, with only 0.95 and 0.33 million vehicles
per year, accounting for less than 5% of the total.

*e average gross vehicle and cargo weight increased
from 2.5 tons of class 1 vehicles to 40.32 tons of class 6
vehicles, with an average of 20.98 tons.*emodels with long
average haul distance are mainly concentrated in category 3,
category 5, and category 6 goods vehicles, which are
68.99 km, 75.41 km, and 71.27 km, respectively.

*e load distribution of cargo vehicles in the expressway
network is shown in Table 4. Among them, the load balance
point refers to the no-load and full load balance point of
trucks, which is one of the bases for the government to
formulate charging standards. As shown in Table 4, the load
balance point of category 1 goods vehicles is 4.11 tons, which
is slightly less than the requirement of category 1 or lower
than 4.5 tons in the standard. It means that if it carries more
than 4.11 tons of category 1, the more it carries, the higher
the cost per kilogram. Under the influence of this constraint,
the load of category 1 is light, and no vehicle load exceeds
4.11 tons. *e load balance point of category 2 is 8.92 tons,
where the proportions of light and heavy loads are 62% and
38%, respectively. *e higher the vehicle load, the higher the
proportion of heavy load. *is is closely related to current
freight profit in China.

Compared with the freeway, the tonnage of the equi-
librium point of an ordinary highway is generally slightly
lower in Table 5. *e more the vehicle load is, the more the
tonnage of the balance section is reduced. Among the six
types of goods vehicles, the tonnage of the balance point was
reduced by 21%. It shows that due to the problem of highway
toll, the total weight of category 6 vehicles on ordinary
highway is the optimal state at 29.9 tons, but affected by
highway toll, the load of 37.9 tons is the optimal value of
category 6 vehicles.

For second-class highways, the largest traffic volume is
category 6 goods vehicles, followed by category 1, ac-
counting for 54.82% and 26.22% respectively. In the total
load, category 6 trucks are the highest, followed by category 4
and category 2 goods vehicles. As can be seen from the
average haul distance index, the average haul distance of
category 6 goods vehicles is the longest, reaching 123.07 km.
Secondly, the average haul distance of three types of goods
vehicles reached 101.37 km (Table 6).

3.3. Rate Analysis. *e traffic flow and toll ratio of various
trucks in the whole road network in Table 7, of which the toll
ratio of category 6 vehicles is the highest, accounting for
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88.09%. It can be seen that category 6 vehicles with less than
70% of the traffic flow contributed nearly 90% of the tolls,
and the total traffic flow of the remaining categories 1, 2, 3, 4,
and 5 vehicles exceeded 30%, only contributing about 10% of
the tolls, indicating that category 6 heavy goods vehicles are
the main force of highway tolls in Xinjiang. When adjusting

the charging rate policy, the impact of the rate on Category 6
goods vehicles should be considered mainly.

In China’s previous toll road model classification stan-
dard, goods vehicles were divided into 5 types according to
load mass, but now the model classification standard of JT/
T489-2019 is 6 types of goods vehicles, so it is necessary to
realize the conversion from goods vehicle weight charging to
model charging. According to the previous charging stan-
dard, the new rate standard determined according to the
equivalent charging tonnage value is shown in Table 8, in
which the charging coefficient is the equivalent charging
tonnage value, compared with the tonnage value of category
1 goods vehicles. *e simple mapping relationship estab-
lished by this scheme to realize the conversion of weight
charging into vehicle charging can be used as a reference for
the subsequent calculation of the adjustment and change of
toll of the whole road network, but it cannot match the
current toll standard, and there is still a certain gap with the
actual situation of Expressway operation and cargo trans-
portation in Xinjiang. In order to obtain the rate standard in
line with the actual situation, it is also necessary to translate
the static fee according to the current fee standard and
analyze the dynamic traffic impact.

3.4. Traffic Demand Model. In this study, video traffic
simulation software is used to build the analysis model.
According to the GIS data of Xinjiang highway network, the
network topology model of the freeway and first-class

Figure 1: Toll station distribution in Xinjiang.

Figure 2: Distribution map of the freeway and first-class highway
network in Xinjiang.

Table 1: New standard goods vehicle classification in JT/T489-
2019.

Classification Rules of classification

Category 1
2 axles, vehicle length less than

6000mm, and maximum allowable
total mass less than 4500 kg

Category 2
2 axles, vehicle length not less than
6000mm, and maximum allowable
total mass not less than 4500 kg

Category 3 3 axles
Category 4 4 axles
Category 5 5 axles
Category 6 6 axles

Table 2: New standard goods vehicle classification in JT/T489-
2003.

Classification Rules of classification
Category 1 Less than 2000 kg
Category 2 2000 kg–5000 kg
Category 3 5000 kg–10000 kg
Category 4 10000 kg–15000 kg
Category 5 More than 15000 kg, 40 foot container
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highway covering the whole Xinjiang in 2018, including 211
toll stations, is built in Figure 3. A total of 86 traffic zones are
divided, including 16 external zones and 70 internal zones,
as shown in Figure 3.

*e traffic analysis model based on generalized cost is a
common model to analyze the distribution and transfer of
traffic volume in highway and urban road network. By
calculating the generalized cost of vehicles in the road
network and combined with the traffic volume charge
transfer model, the travel path choice of traffic volume and
the distribution of traffic volume in different sections of the

Table 3: Characteristics of various freight vehicles on Xinjiang freeway.

Classification Volume (million vehicles/year) Proportion (%) Average gross vehicle weight (ton) Average haul distance (km)
Category 1 4.12 15.91 2.5 58.04
Category 2 2.13 8.24 9.4 57.66
Category 3 0.95 3.65 17.52 68.69
Category 4 1.12 4.31 26.64 60.49
Category 5 0.33 1.27 29.52 75.41
Category 6 17.25 66.62 40.32 71.27
Total 25.89 100 20.98 65.26

Table 4: Distribution of light and heavy loads in freeway network.

Classification Balance point tonnage Light load proportion (%) Heavy load proportion (%)
Category 1 4.11 100.00 0.00
Category 2 8.92 62.04 37.96
Category 3 16.33 53.24 46.76
Category 4 22.98 49.21 50.79
Category 5 28.68 48.88 51.12
Category 6 37.94 29.31 70.69

Table 5: Distribution of light and heavy loads in the ordinary highway network.

Classification Balance point tonnage Light load proportion (%) Heavy load proportion (%)
Category 1 3.59 93.79 6.21
Category 2 8.29 62.74 37.26
Category 3 15.14 42.08 57.92
Category 4 19.69 41.39 58.61
Category 5 21.9 56.61 43.39
Category 6 29.86 37.85 62.15

Table 6: Analysis on the proportion of goods vehicle traffic volume of each type (axle) of the second-class highway.

Classification Volume
(million)

Proportion
(%)

Total weight (million
Tons)

Miles (million
km)

Average gross vehicle
(tons)

Average haul distance
(km)

Category 1 1.16 26.22 2.83 93.48 2.43 80.44
Category 2 0.46 10.29 4.31 39.63 9.45 86.92
Category 3 0.15 3.32 2.96 14.93 20.12 101.37
Category 4 0.20 4.56 5.37 18.85 26.58 93.33
Category 5 0.03 0.79 0.93 3.35 26.76 96.1
Category 6 2.43 54.82 90.67 299.01 37.32 123.07
Total 4.43 100 107.08 469.24 122.67 581.24

Table 7: *e proportion of traffic and tolls of all kinds of goods
vehicles in the whole road network.

Classification Charge (million yuan) Proportion (%)
Category 1 68.7695 2.24
Category 2 76.7629 2.50
Category 3 72.9316 2.38
Category 4 101.8359 3.32
Category 5 44.5964 1.46
Category 6 2699.912 88.09
Total 3064.808 100.00
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road network under the condition of road charge can be
calculated. In this study, the GDPmethod is used to calculate
the conversion between time and cost. *e GDP method is
shown in the following equation:

VOT �
G DP

(P · T)
. (1)

In equation (1), GDP is the gross national product
(yuan). *e P represents the average annual employment
(person). *e t represents the average personal working
hours (hours). It is calculated that the per capita time
value in Xinjiang is about 16.95 yuan/hour. For the

impedance function of the road section, there are two
parts, one is the highway charge, and the other is the cost
of converting the motor vehicle travel time through the
time value function. *e sum of the two can be used. *e
generalized cost calculation and comparison can be car-
ried out for trucks of different types and different loading
conditions. Divide, distinguish the sensitivity of goods
vehicle road toll under different truck types and different
loading conditions, and form a generalized cost model of
time and cost in a broad sense, so as to calculate the
vehicle traffic path selection and traffic volume distribu-
tion under different toll rates.

Table 8: Calculation fee coefficient and rate standard of freeway goods vehicle model mapping.

Classification Rate standard of the freeway and first-class highway Equivalent to weight charge tonnage Charge coefficient
Category 1 0.35 5 1
Category 2 0.525 7.5 1.5
Category 3 0.7 10 2
Category 4 1.26 19 3.6
Category 5 1.47 22 4.2
Category 6 1.75 22 5
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*rough the TFlowFuzzy module in Visum, combined
with the detailed traffic volume data of 211 toll stations of
Xinjiang freeway and first-class Highway in 2018, the
Highway Traffic Origin-Destination (OD) matrix of Xin-
jiang in 2018 is deduced. *e accuracy of the distribution
results of the inferred OD matrix is verified by the traffic
volume of the whole network and freeway network so as to
analyze the freight train rate scheme under the condition of
dynamic influence. *e model is divided into 20 traffic
systems according to different types and loads of goods
vehicles. *e OD extrapolation results are highly matched
with the observed values, and the accuracy is within 7.8%.
*e inspection results of category 1–4 and category 6–3 of
two transportation systems with large weight are shown in
Figure 4.

4. Result and Discussion

According to the actual traffic volume of the road network in
Xinjiang, the static and translational charging rate standard
is adopted to calculate the comparison results between the
charging and weight charging of the whole road network in
Xinjiang in 2018, as shown in Table 4.

It can be seen intuitively from Table 9 that except that the
total charge of category 1 goods vehicles has increased to a
certain extent, the total charge of other types of goods ve-
hicles has decreased to varying degrees, with the highest
increase of 16.08% for category 1 goods vehicles, and the
total charge of other types of goods vehicles has decreased.
Compared with the weight charging scheme, the total charge
of Category 3 goods vehicles has decreased the most,
reaching 25.92%. Obviously, this result is not in line with our
original intention to adjust the rate. It does not reach the
operating income of weight charging, with a difference of
9.81%, but it cannot exceed 10% of the original weight
charging in the process of adjustment. *erefore, the rate of
this scheme should be dynamically adjusted to a certain
extent.

*e dynamic adjustment scheme is based on the above
static fee translation scheme on the basis of considering the
factors of the traffic volume transfer. Based on the gener-
alized cost principle, the analysis model of toll roads in
Xinjiang in 2018 is built to optimize the static fee and
translation rate. *e optimal rate scheme is obtained on the
premise of meeting the constraints. *e requirements of this
optimization will not increase the overall burden of the
whole society and reduce the goods vehicles toll to the
greatest extent in the transition from weight charging to
vehicle charging. *e specific requirements and constraints
are as follows. Firstly, the goods vehicles toll of the whole
road network calculated based on the traffic volume in 2018
shall not be greater than the toll charged by weight under the
same traffic volume. Secondly, the toll of each goods vehicles
model shall not be greater than the weight charge corre-
sponding to the upper limit of legal loading. *e amount of
goods vehicles toll on freeway shall be as close as possible to
the amount of toll under the condition of weight charging.
*e optimization idea is to comprehensively consider the
current charging standard, goods vehicles preferential

reduction and exemption, and other factors. According to
each type of vehicle (number of axles), the charging
standard is equal to the average charging standard of the
same type according to the original weight calculation
mode. Finally, under the condition that the goods vehicles
traffic volume and average haul distance of the road net-
work remain unchanged, the total toll amount of the road
network will be consistent. According to different rate
adjustment coefficients, the rate test is combined into the
following five schemes. *ese schemes are increased by
10%, 11%, 12%, 13%, and 14%, respectively, compared with
the static translation rate. After the rate adjustment,
according to the relevant national regulations and stan-
dards, and considering that ETC owners enjoy a 95%
discount on the toll and deduct 9% of the value-added tax,
the dynamically adjusted toll calculation of the above five
schemes is shown in Table 10.

As can be seen from Table 10, according to the topology
analysis, the original weight toll limit is 3309.15 million
yuan, and the translation toll limit according to the charge
converted based on volume charge statistics is 2984.59
million yuan. In the case of dynamic adjustment of 10% to
14% of the rate for Category 6 goods vehicles, the maximum
toll amount is 3402.46 million yuan, exceeding the original
weight charge amount. However, after the 95% discount and
VAT deduction, the toll amount of scheme 5 with the rate
rising by 14% is 3096.24 million yuan, which is close to the
toll amount. Considering the economic route sensitivity of
goods vehicles, some vehicles give up the freeway route and
choose the low-grade highway communication with free or
lower toll amount, resulting in the natural reduction de-
mand of traffic volume lost by the original weight toll
amount. At the same time, it should also take into account
the gradual implementation of ETC, wider coverage, and the
gradual transformation of the freeway into the operational
freeway. Among them, the travel cost pressure of travelers
cannot be increased. Scheme 4 is recommended; that is, the
rate increases by 13%.

It shows the comparison between the weight charging
standard of category 1–6 goods vehicles and the new
charging standard of the recommended scheme in Table 11.
When the weight tonnage is equal to the charging mileage,
the new charging standard of the recommended scheme for
category 1–6 goods vehicles is increased by 1% compared
with the weight charging amount. It reached 884 yuan per
100 kilometers. Under the new charging standard, the toll
of category 6 goods vehicles accounted for 91.6%, an in-
crease of 0.1% compared with 91.7% of the previous weight
charging. Under the condition of driving 100 kilometers,
the charging amount of class 1, class 5, and class 6 goods
vehicles increased by 33%, 2%, and 6%, respectively, the
charging amount of class 2 and class 3 goods vehicles
decreased by 16% and 7%, and the charging amount of class
4 goods vehicles remained unchanged. Under the new
model charging method of the recommended scheme, the
overall charging amount is basically consistent compared
with the weight charging state, which can meet the re-
quirement of not increasing the overall traffic cost burden
of the society.
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Figure 4:Model accuracy check chart of a different system. (a represents categories 1–4, system and b represents categories 6–3.*e abscissa
in the figure is the section number and the ordinate is the volume.*e blue bar represents the survey data, and the red bar represents the data
predicted by the model.)

Table 9: Weight charge and static translation scheme comparison.

Classification Real total weight charge (million
yuan)

Prediction total vehicle charges (million
yuan)

Changes (million
yuan) Rate of change

Category 1 42.41 49.23 6.82 16.08%
Category 2 62.93 57.70 −5.24 −8.32%
Category 3 58.64 43.44 −15.20 −25.92%
Category 4 76.78 67.44 −9.35 −12.17%
Category 5 34.42 32.88 −1.54 −4.48%
Category 6 3033.97 2733.91 −300.06 −9.89%
Total 3309.15 2984.59 −324.56 −9.81%

Table 10: Toll calculation table after dynamic adjustment of different rates.

Scheme Toll (million Yuan) After 15% discount (million Yuan) After VAT (million Yuan)
Up10% 3283.08 3118.93 2987.60
Up 11% 3312.92 3147.27 3014.76
Up 12% 3342.78 3175.64 3041.93
Up 13% 3372.62 3203.99 3069.08
Up 14% 3402.46 3232.34 3096.24
Original weight 3309.15
Fee translation 2984.59

Table 11: Comparison of new and old freight charges.

Classification
Weight charging

standard (yuan/ton
km)

Charging standard of
recommended scheme (yuan/

km)

Weight charge
amount (yuan/

100 km)

Recommended scheme
charge (yuan/100 km) Change

Category 1 0.07 0.40 30 40 0.33
Category 2 0.07 0.72 86 72 −0.16
Category 3 0.07 1.31 141 131 −0.07
Category 4 0.07 1.80 180 180 0.00
Category 5 0.07 2.08 204 208 0.02
Category 6 0.07 2.53 238 253 0.06
Total 879 884 0.01
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5. Conclusion

*is paper studies the rate optimization scheme of the re-
gional toll road network by establishing the toll road net-
work model in the Xinjiang Autonomous Region. By
analyzing the dynamic impact of the change of rate standard,
the recommended best rate adjustment coefficient scheme is
obtained, and the volume cost characteristics after coeffi-
cient adjustment are calculated and verified. *e results
show that under the new recommended rate standard, the
toll of category 1, 5, and 6 goods vehicles increases by 33%,
2%, and 6%, respectively, compared with the previous weight
charging standard. 2. *e tolls of Category 3 goods vehicles
decreased by 16% and 7%, respectively. *e overall toll
remains basically unchanged, and it can basically be realized
without increasing the overall traffic cost burden of the
society.
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