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Abstract: Urban roads are an important support for promoting urban economic development, and the situation of urban
traffic operation especially urban traffic congestion depends on whether the construction of road network is reasonable. With
the rapid development of multi-source data, it provides quantitative data support for the scientific compilation of urban road
construction plans. Based on urban planning, this paper analyzes the travel characteristics of residents based on mobile phone
data, and combines the road congestion data and road speed data, and uses professional traffic models to fully predict the
future situation of urban traffic, thereby drawing the necessity of different roads construction, while providing reverse
corrections for transportation planning. It proposed a research on urban road construction planning based on multi-source big
data, to promote the healthy and sustainable development of road construction and improve the efficiency of the road
construction fund. Taking the road construction planning research of Jinan City as an example, construct the transportation
model, based on the phone data, congestion data, public transport data, and traffic police bayonet data for verification, it show
the applicability of big data technology in urban road construction planning and promotes the practice of big data technology
in the transportation field.
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overall manner, which helps to improve the efficiency of the
use of financial funds.

At present, the completion rate of road construction in
the downtown area of Jinan is only 51%, and there is a large
gap in road construction. This article is guided by the
planning road network, focusing on the long-term urban
planning and development and the near-term residents’
traffic needs. Starting from the road function positioning,
current traffic operation conditions and road construction
feasibility, this paper studies the time sequence influencing
factors of road construction, and uses Jinan West End as a
practice. Sort out the unbuilt road network, analyze the
traffic demand and the operation of the road network,
quantify  the necessity of road construction,
comprehensively consider the difficulties of demolition,

1. Introduction

With the rapid economic development and the rapid
progress of urbanization, the contradiction between the
limited resources of urban road and the rapid growth of traffic
demand has become increasingly prominent. Insufficient
urban road supply capacity, coupled with unreasonable road
network planning, has led to problems such as traffic
congestion and frequent traffic accidents. In order to solve
urban traffic problems, it is necessary to improve the road
network structure [1] and increase the road network capacity
while continuously improving traffic management measures.
The roads that have not met the planning standard are
uniformly screened according to certain principles and
methods, and the construction sequence is arranged in an
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etc., scientifically formulate road construction plans, and
provide theoretical support for decision makers to improve
the road network. The research results can guide urban road
construction in Jinan and promote the healthy and
sustainable development of the city.

2. The Analysis of Influence Factors on
Urban Road Construction

Carry out the general survey of the road network of Jinan
West Station District, according to the network map,
ortho-photo map and field investigation methods. Combined
with the planning road, create the road database based on GIS
system, and then set up the electronic archives of planning
road network without constructing.

2.1. The Density of Road Network

Based on the GIS [2], analyze the density of road network
[3] in Jinan and make the heat map of road network density.
Find out the unbuilt roads in low density area.

2.2. Traffic Demand

Based on the phone data, analyze the traffic demand [4, 5]
in the district especially in peak hour. We use the VISUM
software [6] to establish the transport model of Jinan. The
result shows that, in the last two years, the trip generation has
increased 11.5% and the trip attraction increased 56% in
morning peak hour. Pick up the roads that can support the
tremendous growth of traffic demand needs, especially the

outward passageway that can connect the adjacent districts [7].

(Affected by the epidemic, the data in year 2020 does not have
reference).

2.3. District Development and Construction

According to the land-use planning in the district, the

Product Traffic in morning peak of year 2018: 3465

land-using is mainly for living, shopping, and educating etc.
Find out the unbuilt roads to guide the land leasing.

2.4. Traffic Congestion

According to the analysis of traffic situation in the last
two years, the traffic congestion delay index has raised
from 1.62 to 1.71, and the speed has declined from 30.9 to
27.4 km/h. The traffic condition is deteriorating and other
diversion roads should be constructed to alleviate the traffic
congestion.

2.5. Road Land Property

Analyze the land use of road area, including basic farmland
preservation area, the demolition and so on, evaluate the
construction condition of the unbuilt roads.

0.1-2.0
2.1-4.0
4.1-6.0
6.1-8.0

B Above 8.1

Figure 1. The Road Density of the research area (unit: km/km’).

~ Attract Traffic in morning peak of year 2018: 1159

Figure 2. The traffic OD in morning peak hour in year 2018.
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Product Traffic in morning peak of year 2019: 5684

- Attract Traffic in morning peak of year 2019: 2968

Figure 3. The traffic OD in morning peak hour in year 2019.

3. The Research Practice in Jinan West
Station District

3.1. The Statistics of Unbuilt Roads

The statistic result shows that there are about 148.1 km

existing road and 48.7 km unbuilt road, including arterial roads
1.87 km, sub-arterial roads 16.45 km and branch roads 30.35 km.

3.2. The Traffic Demand Analysis

Built the traffic zone based on the land use and
development, create the OD matrix based on the phone data
and the household survey data, and use the police bayonet
data for checking. At last build the traffic model to analyze
the traffic volume [8] variation under different road
construction.

Based on the current road network, if no other roads are to
built, some roads will burden more traffic volume. The traffic
volume will increase 1000 pcu/h of Beiyuan Street, Qizhou
road (from south to north), Yantai road, Lashanhe West road
(to the south of Yantai lu), Zibo road. The traffic volume will
increase more than 2000 pcu/h in the Beiyuan express way and
Erhuan West express way.

According to the traffic model, it shows sharing volume
under different roads after constructing [9]. The primary
diversion roads are Zibo road, Weifang road, Liaocheng road,
Zaozhuang road, Dezhou road and Laiwu road. The roads
that turns better are Qizhou road, Lashanhe West road,
Xiaoqinghe North road, Xiaoqinghe South road, Qingyuan
road, Xinfusi road and some branch roads in Zhangzhuang
district.

3.3. The Diversion Roads for Alleviating Congestion

According to the traffic congestion data from internet map
in the district, Laiwu road, Qingyuan Road, Binzhou road,

Lashanhe East road, Zibo road and Weihua West road are in
bad condition. The diversion roads are listed as follows.

3.3.1. Diversion Roads for Laiwu Road

The roads that can help ease the congestion of Laiwu road
are listed as follows [10]: Zibo road (from Yantai road to
Jingshi Road), Zaozhuang road (from Binzhou road to Erhuan
west road), Yantai road (hasn’t meet the plan standard),
Dongying road (hasn’t meet the plan standard).

3.3.2. Diversion Roads for Qingyuan Road and Binzhou
Road
The roads that can help ease the congestion of Qingyuan
road and Binzhou road are listed as follows: Zibo road (from
Qinghe South road to Qingyuan Road), Weifang road (from
Qinghe South road to Qingyuan Road), Dezhou road (from
Binzhou road to Erhuan West road).

3.3.3. Diversion Roads for Lashanhe East Road and Zibo
Road (to the North of Yantai Road)

The roads that can help ease the congestion [11] of
Lashanhe East road and Zibo road (to the north of Yantai road)
arhe Zibo road (from Yantai road to Jingshi road) and Zongzhi
8" road.

3.3.4. Diversion Roads for Kaichuang Road and Taian Road

The roads that can help ease the congestion of Kaichuang
road and Taian road are Taian road (the south section) and
Mengxiang road.

3.3.5. Diversion Roads for Weihua West Road
The roads that can help ease the congestion of Weihua West
road is Kelangshan North road.

3.4. The land Development and Land Leasing

According to the land development and land leasing
materials plans, comb the accompany roads for under
construction lands [12]. Road names are listed in
appendix.



136 Lu Yuan etal.: The Research and Practice of Making Time Sequence of Urban Road Construction
Based on Big Data - Taking Jinan as an Example

o n

o
065 |2

°
a

0.66__0.66
062

5L0

)
@,
o
AN
0!
081
— -
o\o
32
e -
0ss | 058 3
3
(D : 05 m
_-—T —_ Y
- %
%% o,/
o,
060
Q_-‘ - ————— —
&) 055 055 055 %
[ o g o
o 2 L ]
- — [—— - d e
<
or2 -
\ 11 s
L A
oo
is X B
°
A I - A/
- lod0] |
1 .} = 04t Joss o8 o Legend
1 2% | | O LI Road width swip
olo ;‘; ow-.oo""”
: R * 53 | saturation
<= 04
! |§ 3 2 —
l 046 o I <= 06
2 1/ 3 S
sl H S A < o
EE g e
564 O >» -l >
068 2 2 ————
° o :k 3 0 400 800 m

Figure 4. The comparison of Road saturation between current and future traffic demand based on the same road net.
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Figure 5. The comparison of Road saturation between current and future roads net based on the same traffic demand.
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3.5. The Time Sequence for Road Constructing

Considering the traffic demand, the diversion roads for
alleviating congestion, the accompany roads for area
development to make the constructing sequence of roads, ranking
by necessity [13]. And then evaluate the implementation of the
road to draw up the final construction plan.

4. Conclusion

This paper considers kinds of influence factors [14] about
urban road construction, including the density of road network,
the traffic demand, the district development, the traffic
congestion and constructing limiting conditions to help make
time series of urban road construction. The field practice in
Jinan West Station District show that the method [15]
provided in this paper has strong operability, and can be
extended to the whole city range and provide support for
decision makers and managers.
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