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ABSTRACT 
In recent years, China has reported that as a result of systematic road safety initiatives, 
including those identified in the National Road Safety Action Plan, road trauma statistics have 
improved. One recent road safety initiative is ChinaRAP (China Road Assessment Program). 

The first phase of ‘Building ChinaRAP’ project was primarily designed to test the 
feasibility of drawing on both iRAP and RIOH expertise and knowledge for assessments in 
China. The project involved road surveys, recording of road infrastructure attributes, 
collection of supporting data (such as speeds) and risk assessments.  

This paper summarizes the results of the pilot assessment of one particularly high-priority 
road.  Overall, the first phase of Building ChinaRAP found that both the iRAP model and the 
RIOH models produce meaning and complementary results for China. In particular, 
meaningful results were produced for various road classes and road user types. 

1 INTRODUCTION 
The World Health Organization (WHO) estimates that 250 people were killed every day on 
roads in China in 2007, 26% of whom were pedestrians and 28% of whom were motorcyclists 
(WHO 2009).  With economic activity in China growing at more than 8% per annum and the 
road network expanding by more than 100,000km each year, there is a very serious risk that 
road trauma will increase unless mitigating measures are put in place (IRF 2010). 

mailto:tj.zhang@rioh.cn
mailto:greg.smith@irap.org
mailto:cc.tang@rioh.cn


16th Road Safety on Four Continents Conference  
Beijing, China 15-17 May 2013   
 
 

 2 

In recent years, China has reported that as a result of systematic road safety initiatives, 
including those identified in the National Road Safety Action Plan, road trauma statistics have 
improved. One recent road safety initiative is ChinaRAP (China Road Assessment Program). 
ChinaRAP is a partnership between the International Road Assessment Programme (iRAP) 
and the Research Institute of Highway (RIOH), Ministry of Transport, and has benefited from 
enabling finance from the Global Road Safety Facility and Bloomberg Philanthropies.  

The first phase of ‘Building ChinaRAP’ project was primarily designed to test the 
feasibility of drawing on both iRAP and RIOH expertise and knowledge for assessments in 
China. During this phase, an opportunity to achieve a complementary objective of supporting 
the multilateral development banks’ road safety initiative was identified. This involved 
collaboration with an Asian Development Bank (ADB) project in a province in the south of 
China. In partnership with the local highway bureau pilot road assessments were undertaken. 

This paper summarizes the results of the pilot assessment of one particularly high-priority 
road.  It provides an overview of the road surveys, collection of supporting data, road 
attributes and risk assessments and assessments of road safety countermeasure options.  

2 ASSESSMENT PROCESS 
 
The process used in the pilot assessments were as follows: 

1. Road surveys (November 2011): videos of the roads were recorded using RIOH 
equipment, including two cameras (one front, one rear) and a ‘GIPSITRAC’ system, 
used for measuring horizontal and vertical alignment. The videos were linked to GPS 
and real-time audio recordings of road observations, including of distance markers, 
were made during the survey. 
 

2. Collection of supporting data (November/December 2011): data on traffic volumes, 
typical countermeasure costs, crashes and the cost of crashes were compiled. RIOH 
and local engineers also collected traffic speed data and traffic volume data in the field 
(see Figure 1). 
 

3. Coding of the survey data (December 2011/January 2012): A team of engineers from 
RIOH and iRAP used the survey videos and observations to record road attributes for 
each 100 meter segment of the road network. The attributes recorded are those known 
to influence risk, including horizontal and vertical alignment, intersection types and 
frequency, roadside severity, pedestrian and bicyclist facilities and median types. 
 

4. Risk and economic assessment (January/February 2012): RIOH and iRAP engineers 
used the coded data and supporting data to assess infrastructure-related risk for each 
100 meter segment of the network and assess the likely economic benefit of various 
safety countermeasures. This process drew on RIOH models and iRAP models.* 

 

                                                 
* A description of the iRAP methodology is available in the following two documents: Star 
Rating Roads for Safety: The iRAP Methodology; and Safer Roads Investment Plans: The 
iRAP Methodology. These are available for download at: http://www.irap.org. 

http://www.irap.org/
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Figure 1: On-site speed data collection (left) and traffic volume data collection (right) 

3 STUDY ROAD 
In total, some 700km of roads were surveyed during the pilot assessments. These included 
roads in Classes I, II and III of the China Technical Standard of Road Engineering and urban 
roads. The focus of this paper is one particular 12km section of Class II road that has been 
identified by local authorities as a priority for safety improvements. Figure 1 below is a 
typical section of the road. 
 

 
 

Figure 2: A typical section of the study road 

3.1 Traffic flows 
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Based on data collected during the project and from highway bureau records, the road 
typically carries approximately 7,000 vehicles per day (vpd).  Cars account for 44% of traffic; 
trucks 34%; motorcycles 15%; and buses 7% (see Figure 3).   
 

 

Figure-2:  Traffic composition for G318 (source: annual year traffic volume report by local 
government) 

During the video and coding phases, observations of pedestrian and bicyclist (non-motorised 
vehicles) activity were also made during the road surveys. Although these observations are 
transitory, they offer some insight into use of the road. Overall: 

• pedestrians were observed walking along 25% of the road 
• bicyclists (non-motorised vehicles) were riding along 17% of the road. 

The type of land use was also recorded during the surveys and coding, and this also offers 
information about likely pedestrian and bicyclist demand generation. For example, where 
commercial land use is present on either side of the road, it was considered more likely that 
pedestrians will be walking along and across the road. 

3.2 Speed 
The posted speeds on the road are 40km/h in village areas and 70km/h on the other sections. 
Based on surveys on a rural section of the road, the average speed for all vehicles was 68km/h 
and the 85th percentile speed was 81km/h. Table 1 below provides a sample of recorded 
speeds and illustrates that there is a large speed differential between cars, buses and trucks 
and more vulnerable 3-wheel motorcycles and agricultural vehicles. This has a particular 
implication for overtaking demand and risk of head-on crashes. For the purposes of this study, 
an operating speed of 70km/h was used. 

Table 1: Recorded traffic speeds 

Vehicle type All Car Coach Big 
truck 

Small 
truck Motorcycle 3-wheel 

motorcycle 
Agricultural 
vehicle 

85th percentile 
speed (km/h ） 81 79 88 72 81 70 53 66 

Cars 

Buses 

Motorcycl
 

Small 
trucks 

Extra large trucks 

Semi-trailer 
( i ) 

Semi-trailers  

Medium trucks 

Large trucks 
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Vehicle type All Car Coach Big 
truck 

Small 
truck Motorcycle 3-wheel 

motorcycle 
Agricultural 
vehicle 

Average speed 
(km/h) 68 68 75 65 70 72 48 61 

3.3 Crashes 
The road is the scene of numerous serious crashes. For example, crashes that have recently 
occurred in the area include one where 7 people were killed (2011/1/14), one where 6 people 
were killed (2011/4/5) and one where 4 people were killed (2012/6/9). As is shown in Figure 
4, the percentage of vulnerable users (pedestrians, motorcyclists and bicyclists) is high. 
Trucks account for 42% of crashes.  Almost half of the serious crashes occur at night and 
more than 60% of the crashes are head-ons.  
 

 
 

Figure-4:  Road crashes by road user type (source: local police accident records) 

Road attributes that underpin the risk assessment were recorded for each 100 metre segment 
along the road, and are summarized below in Table 2. In the table, a tick indicates that the 
road attribute effects risk for the corresponding road user type. 

Table 2: Key road attributes 

  Road User Risk* 
  V MC P B 
Sidewalk provision None     
Pedestrian crossing facilities 3 sites     
Bicycle facilities None     
Motorcycle facilities None     
Number of lanes for use by through 
traffic 

One 
    

Lane width >3.25 m     
Road surface condition 99% good or medium     
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  Road User Risk* 
  V MC P B 
Delineation Adequate     
Street lighting 57% present     
Paved shoulder width 95% (>= 0m to < 1.0m)     

Intersections 

3-leg (unsignalised) with no 
protected turn lane – 2 sites 
3-leg (signalised) with no 
protected turn lane – 1 site 
4-leg (unsignalised) with 
protected turn lane – 1 site 
4-leg (unsignalised) with no 
protected turn lane – 2 site 

    

Quality of intersections Poor     
Property access 88% with access     
Median type 100% centre line only     
Curvature Straight or gently curving     

Roadside severity – driver side 

Safety barrier - concrete – 8% 
Tree >=10cm dia – 68% 
Sign, post or pole >= 10cm dia 
– 13% 
Unprotected safety barrier end 
– 12% 

    

Roadside severity – passenger side 

Safety barrier – concrete – 8% 
Tree >= 10cm dia – 16% 
Sign, post or pole >=10cm dia – 
63% 
Unprotected safety barrier end 
– 12% 

    

Shoulder rumble strips None     

Posted speed 40km/h – 46% 
70km/h – 54%     

4 ASSESSMENT 

4.1 Risk assessment 
Risk assessments were undertaken using iRAP and RIOH models. Each model draws on crash 
modification actors to assess engineering features of the road and the degree to which they 
impact on the likelihood of crashes occurring and the severity of those crashes that do occur. 
The focus is on the features which influence the most common and severe types of crash on 
roads for motor vehicles, motorcyclists, pedestrians and bicyclists. In the case of the iRAP 
model, it can be used to generate Star Ratings, which are simple and objective measure of the 
relative level of risk associated with road infrastructure for an individual road user. 5-star 
(green) roads are the safest, while 1-star (black) roads are the least safe.  
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As an example of the results, the iRAP component of the analysis are shown below in 
Table 3. It shows that 80% of the road is assessed is rated 3-stars for vehicles. 55% is rated 2 
stars for motorcyclists and 75% is rated 2 stars for bicyclists.  It’s particularly risky for 
pedestrians as 100% is rated 1-stars for pedestrians. 

Table 3: Star Ratings  

Road user type      

Vehicle occupants  6% 85% 9% 8% 0% 

Motorcyclists  5% 55% 40% 0% 0% 

Pedestrians 100% 0% 0% 0% 0% 

Bicyclists 6% 75% 19% 0% 0% 

 
Figure 5 illustrates the relative risk scores for each 100 metre section of the road for 

vehicle occupants. These scores underlie the Star Ratings, which are shown by the coloured 
bands. The chart shows that between km 329.5 and km 339.7, scores for mid-blocks (like the 
one shown earlier in Figure 2) are within the 3-star band while intersections are spikes that 
reach into the 1-star band. Between km 339.8 and km 341.1, scores for mid-blocks are within 
the 4-star band; this section of road is a bridge that has roadside concrete safety barriers that 
reduce run-off road risk. 

 

 

Figure-5: Risk profile for vehicle occupants  
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4.2 Countermeasures 
Based on the risk assessments and an accident analysis, and advanced design international 
ideas, there are some ideas to improve safety:  
 

• Through the interactive work between risk assessment and design, ensure the new 
design can reach a high safety level. 
 

• Optimize cross design for vulnerable user, such as pedestrian, motorcyclist and 
bicyclist. As for accident between vehicles and pedestrian, it is difficult to survive if 
vehicle speed beyond 30km/h. 
 

• On higher-speed sections, ensure run-off road risk by, for example, removing fixed 
objects and/or providing safety barriers and using audio-tactile edgelines and curve 
delineators. 
 

• At segments passing through villages, design the highways according to urban road 
standard and in particular, enhance provision of footpaths, pedestrian crossings and 
street lighting. 
 

• Improve the design for intersections through, for example, provision of protected 
turning lanes, skid resistant pavement and street lighting. 

 

Figure-6:  Countermeasures for pedestrians and bicyclists 

 

Figure-7:  Countermeasures for pedestrian crossing 
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Figure-8:  Countermeasures for segments passing through village 

5 CONCLUSION 
The first phase of the Building ChinaRAP project demonstrated the feasibility of drawing on 
both iRAP and RIOH expertise and knowledge for assessments in China. Using a 
combination of RIOH and iRAP technology and techniques, and in collaboration with the 
local highway administration bureau, a network of some 700km of roads were surveyed and 
road attributes were recorded at 100 metre intervals. Supporting data, including traffic 
volumes and speeds were also able to be collected. 

The project found that both the iRAP model and the RIOH models produce meaning and 
complementary results for China. In particular, meaningful results were produced for various 
road classes and road user types.   

Overall, the pilot project found that ChinaRAP, a product of collaboration between iRAP 
and RIOH, can be put into application to produce useful and helpful for Chinese safety 
projects. At time of writing this paper, the second phase of the Building ChinaRAP project 
was already underway, with further assessments being undertaken, local software 
development in progress and research to bring the RIOH and iRAP risk models together. 
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