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1. Background and Objectives

To pursue the goal "improving motorcycle rider safety”, CMC has studied the most frequent
PTW (Powered Two-Wheeler) accident scenarios in the GIDAS (German In-Depth Accident
Study) database (Figure 1). Ou t
d e nt gigureilhaccount for 30.3% of the total of PTW accidents, which include left curve
[right curve/ straight scenarios. CMC performed a study for these scenarios using the GIDAS

of those accident

database, which is explained in this report .

The analyses of the other accident scenarios are explained in other reports.

PTW accident scenario

Crossing traffic

Accident causation in PTW accident scenarios

:

Longitudinal traffic

Lane change

Left curve

Collision accidents:

scenari

Right curve

flo,2%

Straight

Left turn
U-turn
Animals

Driving accidents

Collision accidentsi

"Technical defect

Others / Unknown

O Accident causer = PTW

@ Accident causer = other

0 500

Accidents

Figure 1: Accident causation in the PTW scenarios
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2. Study structure

The study uses the GIDAS database which contains precise information about the actual ac-
cidents occurred. From the database, the following fact-based data are extracted and studied.

a) Location of the accident: rural / urban

b) Kind of traffic regulation: right of way / stop sign / traffic lights, etc.
¢) Main accident causation: mis-obeyed priority / turning, etc.

d) Types of speed limitation: local limit / traffic sign, etc.

e) Maximum permitted speed: 30km/h, 50km/h etc.

f) Speed limit and distribution

g) Speed before the accident and at the time of collision

h) View obstruction

i) Used lane when encountering an accident

J) Road surface: asphalt / cobble stone / sand, etc.

k) Precipitation at the time of the accident

[) Road condition: dry / wet / snow, etc.

m) Interview result: visibility limitation

n) Interview result: overlooked / distracted, etc.

0) Interview result: misjudgement

p) Interview result: accident-avoidance possibility by other action
g) Interview result: mistakes in executing the avoidance action

r Interview result: influence from vehicle technology

s) Interview result: influence of road condition

Selecting the use cases for analysis

Within the selected accident scenarios, there exist more precise accident types as shown in
Figure 2, Figure 3 and Figure 4 for left curve, right curve and straight accident, respectively.
fparticipant Adin each figure represents the PTW rider who caused the accident.

Which use case to first concentrate on has been decided from the frequency of the specific
use case, i.e., accident type 101 for left curve which counts for 74.2% (n=2,422) of all left curve
accident types, accident type 102 for right curve which counts for 62.8% (n=1,870) of all right
curve accident types and accident type 141 for straight which counts for 88.0% (n=1,714) of
all straight accident types.

Considering the similarity of the accident type 101 and 102, the analysis of these types was
combined as one analysis.
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Figure 4: Selection of straight accident type
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3. Use case description

3.1.1 Left curve accident type 101

Left curve accident type 101 is a "driving accident" caused in a left curve (Figure 5).

This means that the road user lost control of the vehicle, because the actual speed was not in
line with their riding skills, or not in line with the road properties (such as its course, its
transverse section, its condition, its slope, its surface etc.), or that they recognised these
properties too late.

101

A

Figure 5: Left curve accident type 101

3.1.2 Right curve accident type 102

Right curve accident type 102 is a "driving accident" caused in a right curve (Figure 6).

102

Figure 6: Right curve accident type 102

3.1.3 Straight accident type 141

Straight accident type 141 is a "driving accident" caused on a straight road (Figure 7).

141

A

Figure 7: Straight accident type 141
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4. Summary of the Analysis Results

In this chapter, a summary of the analysis results of each accident type is given. Detailed
analysis results can be found in the following chapters.

4.1

Left / Right curve accident type 101&102

Main findings.

1

4.2

The main reason for these accidents is the speed and the second is other mistakes
made by PTW riders (5.1.3).

Approximately 27% of the participants exceed the speed limit, which was 50 km/h in
the majority of analysed cases. (5.1.6)

On average, the patrticipants ride at 70km/h and decelerate to 52km/h before they crash
(5.1.7).

In most of the accidents there was no view obstruction (5.1.8).

Weather condition was not identified as a major factor for the accidents, but it was
raining in 7% and the road condition was damp or wet in around 16% (5.1.10to
5.1.12).

93.2% of the accidents occur on roads that are not regulated. In 3.6% cases there was
traffic regulation with right-of-way-rule and in 2.6% cases with traffic lights (5.1.2 ).

Straight accident type 141

Main findings.

T

The two most frequent main causations for the accidents are the speed and other mis-
takes made by PTW riders (5.2.3).

Approximately 23% of the participants exceed the speed limit, which was 50 km/h in
the majority of analysed cases (5.2.6 ).

On average, the participants ride at 50 km/h and decelerate to 42 km/h before they
crash.(5.2.7).

In most of the accidents there was no view obstruction (5.2.8).

Weather condition was not identified as a major factor for the accidents, but it was
raining in 19% and the road condition was damp or wet in around 33% (5.2.10 to

5.2.12).
72.2% of the accidents occur on roads that are not regulated. In 19.3% cases there
was traffic regulation with traffic lights and in 6.8% cases with right-of-way-rule (5.2.2).
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5. Analysis results (detailed)

5.1 Left/ Right curve accident type 101&102

5.1.1 a) Location of the accident

The majority of PTW accidents in left / right curves occurred on rural roads which accounts for
72.4% of overall 101&102 type (Figure 8).

Location of the accident scene

Eurbanroads Mrural roads w/o motorways [ motorways n=4.292

Figure 8: Location of the accident (101&102)

5.1.2 b) Kind of traffic regulation

The majority (93.2%) of PTW accidents according to the accident type 101&102 are not regu-
lated (Figure 9). In 6.8% of the cases, traffic regulation takes place, e.g. right-of-way-rule
(3.6%) or traffic lights (2.6%).

Kind of traffic regulation

hone 193,2%
right-of-way I 3,6%
traffic lights T 2,6%
other 10,6%
right has right-of-way
STOP
zebra crossing

unknown

level crossing w/o a gate or barrier
gated grade crossing

vehicle out of / in property exit
vehicle leaves a traffic calmed area

n=4.292 0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Figure 9: Kind of traffic regulation (101&102)

CMC Basic Specification 10



Accident Analysis i Single Accidents
5.1.3 c) Main accident causation
The causation of the accidents is studied and shown in Figure 10 and Figure 11. The main

reason for the accident was the speed.

Main accident causation?® according to the participation

Speed r 75,8%
Other mistakes made by driver 19,8%
Driving fitness T1,3%
Overtaking o9%
Use of the road 1 06%
Technical or maintenance...| 0-6%
Obstacles | 06%
Other causes 103%
Turning 1o1%
n=4.248
0% 20% 40% 60% 80% 100%

unknown: 1,0%
Figure 10: Main accident causation (101&102)

1: The police and also the technical investigation units in GIDAS have to assign a main accident causer with one main accident

causation in each accident.

Accident causations? according to the participation

Speed 81,8%

Other mistakes made by driver
Driving fitness

Obstruction of visibility
Overtaking

Use of the road

Road condition |l 1,4%

Technical or maintenance faults | 0,7%
Distance | 0,7%

Other causes | 0,6%

Obstacles | 0,6%

Turning | 0,1%

n=4.248 0% 20% 40% 60% 80% 100%

Figure 11: Accident causations (101&102)

2: The police and the technical investigation units in GIDAS can assign up to 3 accident causations for each accident participant.
Consequently, one accident can have several accident causes depending on the participant and so the sum of the accident

causations is 0100 %.

5.1.4 d) Types of speed limitation

What provides the speed limit to the participant is shown in Figure 12. In more than 50% of the
cases, the speed limit is provided by local traffic rules and in 38% of the cases by traffic signs.
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Type of speed limitation according to
participant A

limited by locality [ 51,4%
limited by traffic signs ] 38,3%
limited, not specified ll 3,3%
unknown ]] 2,8%
limited by vehicle model/type ] 2,1%
not limited ] 1,4%
others
changing signage

h=4.292 0% 20% 40% 60% 80% 100%

Figure 12: Types of speed limitation (101&102)

5.1.5 e) Maximum permitted speed

Maximum permitted speed on the accident site is shown in Figure 13. The most frequent per-
mitted speed is 100 km/h. This is in line with Figure 8, that indicates that 44% of accidents
occurred at rural roads.

Maximum permitted speed according to

participant A
100%
80% -
60% 5 0 %
40% © % o
20% § 0§ g 3 F 3 £ s &
- I = l " o o = ¥
0% = = - = o <
2700006060606

maximum permitted speed [km/h] n=4.292

Figure 13: Maximum permitted speed (101&102)

5.1.6 f) Speed limit and distribution

Figure 14 shows the percentage of participants exceeding the applicable speed limit. Approx-
imately 27% of PTW riders exceeded the speed limit. The majority of cases exceeding the
speed limit occurred at a permitted speed of 50 km/h.
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Exceeding the speed limit according to participant A

@ no speeding Mexceeding speed limit

100%
14,6% unknown
80%
60% | 4,8%
W 13,3% | 36,7%
40% B 9,6% B 4,8%
| 7,3%
B 0,7% , %
20%  m oy ’ ® 0,1% : g’j;
m ooy T 0% B 18% B 0,3% . ’ B03% g g1y
maximum permitted speed [km/h] n=4.292

Figure 14: Exceeding Speed limit (101&102)

Figure 15 shows the distribution of how much the participants exceeded the allowable speed
for each given speed limit before causing accident.

Exceeding the speed limit according to participant A
Distribution of the initial speed of participant A
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5.1.7 g) Speed before the accident and at the time of crash

Figure 16 shows the initial speed of the participants. The median of the average initial
speed of the patrticipants is 70 km/h.
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Initial speed w/ and w/o tolerance
according to participant A

200
£ 150
£«
= E
=
5510 . a2
L 77
= 75
b= 60
£ S0 49 54
0
intial speed intial speed intial speed
n=3.818% - tolerance w/o tolerance + tolerance

Figure 16: Initial speed (101&102)

Figure 17 shows the collision speed of the participants. Comparing the initial speed in
Figure 16 and the collision speed in Figure 17, the plots show that in the median scenario,
participants ride at 70 km/h initially and decelerate to 52 km/h before crashing.

Figure 16Figure 17
Figure 17: Collision speed (101&102)

5.1.8 h) View obstruction

Figure 18 and Figure 19 show existence of view obstructions and the types of obstruction
respectively. It can be seen that around 94% of the cases had no view obstructions and the
rest with permanent obstruction, e.g., buildings.
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