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A Model for Computing Truck Actual Toll Rate Based on
Expressway Toll-by-weight System

ZHUANG Wen—un

( Yunnan Communications Vocational Technical College Kunming Yunnan 650501 China)

Abstract: Based on expressway toll-by-weight system by means of data query language ( SQL) a scientific
rational and practical toll rate algorithm for trucks on expressway is put forward according to the traffic
composition proportion of traffic volume vehicle gross weight toll income and overload rate obtained from
pretreatment and analysis of toll-by-weight data. The actual toll rate calculation model for various kinds of
axle typed trucks is established and the feasibility of the proposed algorithm is verified based on the
operational expressway in Yunnan Province. The research result not only can provide basic data for
performance evaluation after implementation of expressway toll collection supervision of tolls pricing cost
statistics of regional road traffic; but also can provide a theoretical basis for improvement of toll-by-weight
theory and pricing mechanisms. It has important guiding significance for traffic management department and
government decision-making department.

Key words: traffic engineering; actual toll rate; statistical method; expressway; toll-by-weight; normal

load; overload
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Tab.1 Preprocessing format table of toll-by-weight data
/
65100001 65100006 3
3.1 65100001 65100006 2
65100001 65100006 4
65100001 65100006 5
/t 1% /km /
o 20.2 0.0 25.482 41
12.7 0.0 25.482 26
53.2 52.0 25.482 145
32.5 0.0 25.482 54
3.3
1
3.2 SQL
1 veh Excel Excel
VBA
o 2
2011 N
12 30
12
(1) °
4
(2) . 2011 30
2 400 km 0.080 /(t*km)
(3) 11

20 ~40 t 50%
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Tab. 2 Statistical format table of toll-by-weight data

/t

20 < G, 1.0<6G,/ 1.3<6G,;/ G,/
G, <2 G, >40
<40 W<1.3 W<2.0 W>2.0
2 6.790 0.000 0.000 19.520  27.250  37.270
3 13.990 22.490 0.000 29.040 38.730 58.060
4 16.090 27.580  0.000  39.610 55.060 75.870
5 16.100  32.550 41.550 48.200 63.910  92.150
=6 17.110 28.960 46.290 51.980 71.570 116.570
3~5
! (1) ~(11)
2011
0.0899 /(t*km)
0.0763  /(t*km) .

0.1046 /(t* km)

3

3.

Tab. 3 Statistical table of toll-by-weight rates for trucks

/ c(tekm) !
/
2 0.080 0 0.116 0 0.0935
3 0.079 9 0.104 0 0.093 1
4 0.077 9 0.104 5 0.094 4
5 0.067 9 0.082 2 0.074 5
=6 0.064 9 0.081 7 0.070 0
0.076 3 0.104 6 0.089 9
. . 0D
2011

References:

(1)
2011 (
) 65.0 x 10
17t ( 51) 3
0.0899 /(t* km)
483.4 x
(2)
0 3 2. 3
3
2.3 70%
(3) .
. 2004 17 (3): 101 - 104.

WANG Jian-wei MA Jian YANG Ming. Pricing Theory
Model on Toll-by-weight Turnpike J . China Journal of
Highway and Transport 2004 17 (3): 101 - 104.

2005 18 (1): 91 -93.
WANG Guo—ging HU Guo-sheng. Study on Loading
Based Toll Collection Theory and Practice J . Journal of
Highway and Transportation Research and Development
2005 18 (1): 91 -93.

J .
2007 33 (7): 931 -

936.
LU Zhengyu JI Ling. Research on Several Problems
about Transport External Costs J . Journal of Tongji
University: Natural Science Edition 2007 33 (7):
931 -936.

2008 25 (11): 149 —153.
ZHANG Jun LI Xu-hong HE Jie et al. Study on Charge



158

30

Standard Calculation Method for Toll-by-weight Based on

Equivalent Axle Theory and Equivalent Coefficient Theory

J . Journal of Highway and Transportation Research and 9

Development 2008 25 (11): 149 -153.

ZHANG Huan

Research on the

SHI Feng LIU Yi.

Calculation Method of Highway Basic Toll Rate under Toll

by Weight Model

C //The Seventh Wuhan International

Conference on E-Business. Alfred: Alfred University 10
Press 2008: 1317 —1324.

J. 2009 26 (11):
146 —152.
ZHANG Huan SHI Feng LU Yi et al. Research on
Pricing Model of Compensation Rate for Road Oversize/
overweight Vehicle ] Journal of Highway and 11
Transportation Research and Development 2009 26
(11): 146 —152.

J. 2008 25 (3):

119 - 123.
YANG Zhao-sheng WANG Wei LIU Xueie et al.

Research on Optimal Algorithm of Toll Rate for Different

Vehicle Types in Highway Network ]

Journal of 12

Highway and Transportation Research and Development

2008 25 (3): 119 -123.

J. 2008 6 (2):
26 -30.
WU Qi-sheng XI Xiaodi WANG Qiu-cai. Data

Processing and Rate Simulating of Loading-based Toll

Collection J . Journal of Transportation Engineering and

Information 2008 6 (2): 26 -30.

2011 33 (6): 159 -162.
XIAO Ying. Freeway Tolling Regulation under Toll-by—

weight ] Logistics Engineering and Management
2011 33 (6): 159 -160.

J . 2010 27 (9): 149 -
153.
CAO Jin-wen. Study on Toll Rate Model for Toll-by—

weight Road Based on Cost Compensation J . Journal of

Highway and Transportation Research and Development

2010 27 (9): 149 -153.

J. 2011 28 (5):
153 - 158.
LIU Yong-hua HE YongHun MIAO Yingfeng et al.

Research and Improvement of Expressway Loading Based

Toll Collection Model ] Journal of Highway and

Transportation Research and Development 2011 28
(5): 153 -158.

I 2012 29 (4): 143 -
148.
LIU Yong-hua SUN Jingyi HE Min et al. Statistical

Method of Expressway Transportation Volume of Goods
J . Journal of Highway and Transportation Research and

2012 29 (4): 143 - 148.

Development

Al

11

22013 7 7 12

1

»

( AASHTO) «“

o

http: //218. 244. 254. 51 /jiaoliu/web/index. action.



