RESEARCH ON ROAD SAFETY
INFRASTRUCTURE PLANNING

.‘ — Case Study of Minhang District in Shanghai

° Yue Wang
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PLANNING AREA & OBJECTIVE

Planning Area:

Areal:

N-Hugingping Hwy.; E-Middel Ring Rd.;
W-Huhang Railway; S-Duanxing Rd.
Area 2 :

N-Jianchuan Rd.; E-Hongmei South Rd;
W-Kunyang Rd.; S-Huangpu River.

Planning area is ca. 100km?

Planning Objective:

To improve road safety within the
planning area by making better and more
systematic design for safety facilities that
leads to crash reduction.
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Design Standards for Urban Roads of China

Design Speed Width Boundary

(km/h ) Lanes (m)
Express Roads 60—80 6—8 60—100
Through Roads 50—60 6—8 40—60
Distributor Roads 40—50 4—6 32—60
Access Roads 20—30 4 ( mixed ) 20—30

Corresponding Intersection Design

Express Roads Through Roads Distributor Roads Access Roads

Express Roads A B A,B -
Through Roads - A,B B,C B,D
Distributor Roads - - C,D C,D
Access Roads - - - D,E

A——Grade Separation
B——Widened Signalized Intersection
C——Roundabouts

D——Signalized Intersection
E——Unsignalized Intersection



SAMPLE INVESTIGATION

Road Sections

Through Roads Distributor Roads

Hugingping Hwy,

Caobao Rd.; Xinsong Rd.;
Qixing Rd.; Dongchuan Rd.;
Jianchuan Rd.; Humin Rd.;
Hongmei Rd.; Lianhua South Rd.;
Hongmei South Rd.; Dushi Rd.
Yindu Rd.

Intersections

Ntotal Ninv
Thrpugh Roads 84 84
involved
Distributor -
Distributor o 20
Distributor-Access 235 45

Access-Access 338 40

Access Roads

Jinping Rd.;
Chunzhong Rd.;
Shennan Rd,;

Sample verification

Samples of road sections and intersections
were selected and investigated upon
confidence level of 85% to represent the
general characteristics value.

Segment sample consists all though roads
and part of distributor/access roads;
Intersection sample consists all through
road involved intersections and part of
distributor-distributor, distributor-access;
access-access road intersections.



CURRENT SITUATION & EXISTING PROBLEMS

In total, there were 6040 traffic signs in Minhang: 468 guiding
signs, 1006 warning signs, 1280 forbidding signs, 2161 directional
signs and 1125 auxiliary signs. The density would be 4.5 sign/km.

Markings: 80% completion without fair maintenance.

Intersections of relatively high volume are signal controlled with,
appropriate signal phase.

Intersection chanalization:80%
Lack of sight-guiding & anti-glare facilities.



WHAT ARE MISSING?

Guiding signs at
intersection and
pedestrian lanes

Proper
information on
guiding signs

Warning before bridge

piers & separation ends
crosswalks




INAPPROPRIATE POSITION AND DESIGN
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WHAT MAKE PEDESTRIANS CONFUSED?

Too long to go
through...so you have
to run

Absence of crossing signals

Where should | go?




INDICATORS AND THEIR MEANING

Sign Installment: The proportion of installed guiding signs at intersections to the
number of signs that are necessarily installed.

Sign Rationality: The clarity, necessity, integrity and legibility of information, whether
it is coherent with road condition and environment.

Marking Installment: The proportion of paved road sections wider than 6m with
markings in total miles. Sidewalk is not included.

Separation Facilities: The mile percentage of through roads with separation facilities

(center separation and separation between motorize and non-motorized lanes) in
through roads of design speed over 50km/ h and more than 4 lanes.

Safety Infrastructure for Pedestrians: The average distance between safety
infrastructure for pedestrian (eg. crosswalks, pedestrian overpasses and underpasses).

Signal Control at Pedestrian Crossings: The ratio of sighal controlled pedestrian
crosswalks to the number of pedestrian crosswalks that ought to be signalized.

Chanalization at Intersections: The proportion of chanalized intersections in
intersections where roads wider than 6m are involved.

Signal Control Intersections: The ratio of signal controlled intersections to the
number of intersections that need to be signalized.



The rationality of traffic sign installment is represented by site score.

The score is obtained through adding results from five indicators together then
multiplied by 4.

For each indicator, there are five levels: highly qualified, very good, good, ok,
poor, respectively. 5, 4, 3, 2, 0.

These indicators are:

A. necessity & accordance with national and regional norms;

B. position (eg. reasonable angle and height) & quality;

C. overall layout & legibility;

D. effectiveness of information & coherence;

E. coordination with traffic flow, signal control and intersection channelization.



INDICATORS AND THEIR WEIGHT

Indicators Weight

Sign Instaliment 0.1938

Sign Rationality 0.3052

Marking Installment 0.1938
Separation Facilities 0.1192

Safety Infrastructure for Pedestrians 0.0336
Signal Control at Pedestrian Crossings 0.0494
Chanalization at Intersections 0.0636
Signal Control Intersections 0.0414




INDICATORS AND THEIR SCORE-VALUE
SYSTEM

Value | [90,100) | [80,90) [70,80) [60,70) | [0,60)
Score | [90,100) | [80,90) [70,80) [60,70) | [0,60)

Sign Installment

Value | [90,100] | [80,90) [70,80) [60,70) | [0,75)
Score | [90,100) | [80,90) [70,80) [60,70) | [0,60)

Sign Rationality

Marking Value [90,100] [85,90) [80,85) [75,80) [0,75)

Instaliment Score | [90,100) | [80,90) | [70,80) | [60,70) | [0,60)

val 90,100 80,90 50,80 20,50 0,20

Separation alue [ ) ) [ ) [ ) | [0,20)

Score | [90,100) | [80,90) [70,80) [60,70) | [0,60)

Safety Value <300 [300,350) | [350,400) | [400,450) | >450
Infrastructure for

Pedestrians Score | [90,100) | [80,90) [70,80) [60,70) | [0,60)

Signal Controlat | y/3iye | [40,200) | [30,40) | [20,30) | [10,20) | [0,10)
Pedestrian

Crossings Score [90,100) [80,90) [70,80) [60,70) [0,60)

Chanalization at Value [90,100] [85,90) [80,85) [75,80) [0,75)
Intersections Score | [90,100) | [80,90) [70,80) [60,70) | [0,60)

Signal Control Value [75,100] [65,75) [55,65) [45,55) | [0,45)
Intersections Score | [90,100) | [80,90) | [70,80) | [60,70) | [0,60)




METHOD

Safety _ :
Index and sub-index Value Score Weight
Infrastructure
Installment rate 67.62% 67.62 0.1938
Signs 60.87 0.499
rationality 74.29 74.29 0.3052
Markings 17.8% 65.60 0.1938
Separations Instaliment rate 98%
s 78.40 0.1192
Facilities rationality 80%
ool Instaliment | 258.24m
infrastructu 78.92 0.0336
Pedestrians re rationality 80% 77.24 0.083
Signalized pedestrian
: 26.09% 76.09 0.0494
crossing
chanalization 83.33% 76.67 0.0636
At Intersections 82.88 0.105
Signali control rate 81.05% 92.42 0.0414




RESULT

67.55!

The final score did not reach medium, then measures
aimed at improvement were to be carried out.
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Through Roads (A-Al, A2, A3)

When operating speed is greater than 50km/h:

In the middle, median is set with anti-glare facility;

Fresh lane lines and crosswalks;

Signalized crosswalks (if environment not allowed, speed reduction facility is to be installed);
Intersection warning signs and signal control;

When operating speed is less than 50km/h:
In the middle, double yellow lines are marked with protrusions to guide sight and lane lines; ‘
Fresh lane lines and crosswalks;

Necessary pedestrian warning signs and signal control;

Necessary intersection warning signs and signal control,




Distributor Roads (B)

When operating speed is greater than 50km/h, separation barrier is setin the central; when
operating speed is less than 50km/h, single yellow line is marked.
Necessary pedestrian facilities, intersection warning/guiding signs and signal control.
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Access Roads (C)

Appropriate markings in accordance with road width and traffic situation;
Necessary pedestrian facilities.
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