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1 Introduction

1.1 Background
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Fiéﬁre 1.1 The two test-sections on E22 in Blé&-i'ng'



1.4 History and activities
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Figure 1.2 VMS on the RS-section of E22 betweemuvisand Aryd
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2 The site and the system
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Figure 2.1 Map sketch of the VH-section and a pladtihe exit to Galtsjon lay-by
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Type of road 2+1-road

Traffic flow (ADT f/d) 7000 — 11000 (2004)
Trucks (%) 10

Length 17 km (10,56 miles)
(S H##

VSL-application

Weather steering

Number of VSL-signs 13

RWIS-poles (Road weather) 7 in the area, 1 on the lane
Permanent traffic calculation stations 4

Investment cost of the VH-construction 3,6 MSEK

(

Speed limit before

110 km/h (68,35 mph) (raised from 90 km/h
three months before start)

Speed limits with VH

110 km/h (VSL-sign switched off)

100 km/h

90 km/h

80 km/h

60 km/h
Criteria for speed control 110: > 0,5
(friction coefficent) 100: 0,4-0,5
90: 0,3-0,4
80: 0,2-0,3
60: <0,2
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Safety problems according to pre-study

In the 1990’s over 60 people died in car
accidents on the E22 in Blekinge. The RH-
section Moérrum — Aryd was worst. The
speed limit was therefore lowered to 90 km/h
(55,92 mph), but was raised again in relation
with the re-construction to 2+1-standard.
During 2004 some 80-100 mild accidents
occured on the E22 in its whole length in
Blekinge. The section has great climate
variations.

Accidents

According to the Road Administration
accident register STRADA one police
reported fatal accident and 5 mild accidents
occured in the period between June 2001
and May 2004 on the investigated section
Morrum-Ronneby. After introducing the 90
km/h limit the number of injuries has been
lower than for other similar roads.

Dominating type of accident

Two of the accidents were of rear end type.
One fatal accident with a motor cycle
occurred after the 2+1-road had been
inaugurated but before the variable speed
system had been introduced. A couple of
collisions with railings have occured.
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2.1 Brief description of the system
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Figure 2.2 The VSL system in Blekinge

0%-

Omstéi'lbarai
Fazla &z

Tpl Brakne-Hoby
vig 641

Rastplats
(Galtsjon




! #,

Weather situation

Highest speed allowed

Normal road surface- and weather conditions

110 km/h (VSL-sign
switched off)

Somewhat troublesome road surface and weather conditions
because of rain, snow, hoarfrost or ice forming or the risk of
any of these occuring

100 km/h (shining VSL)

Troublesome road surface and weather conditions because
of rain, snow, hoarfrost or ice forming or the risk of any of
these occuring

90 km/h (shining VH)

Hard road surface and weather conditions because of rain,
snow, hoarfrost or ice forming or the risk of any of these
occuring

80 km/h (shining VH)

Very hard road surface and weather conditions because of
rain, snow, hoarfrost or ice forming or the risk of any of these
occuring

60 km/h (shining VH)
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3 Experiences of the system in operation
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Figure 3.1 VH-stretch on E22 in Blekinge
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3.1 Achieved technical accessibility
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Table 3.1  Total number of interruptions and acdaifisit on E22 Blekinge for the VH-system with non-
related radio communication errors separated. Tdw-up period includes 5472 hours
E22 Blekinge Total Total obstacle | Total
number  of | time (hours) accessibity
Actual outcome interruptions (%)
- VSL-error. Interruption on at
least one roadmark 115 2066 62,2
- VSL-error. Interruption on
bo_th roadmarks in one pair 142 1576 71,2
of signs or a roadmark on a
slipway
- VSL-error. Interruption
which cannot be related to | 6 2,2 99,96
the radio communication
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3.2 Experiences from validation
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3.3 Reactions from customers
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3.4 Conclusions regarding the VSL-system function
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4 Traffic effects and attitudes

4.1 Traffic measurement methods
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4.2 Measurement locations
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Table 4.1 Measurement locations on the VSL-se&#Rshin Blekinge
Measurement site number | Method | Place and direction Number of
and designation lanes per
direction
08 Aryd ost Loop After VMS 1. Direction towards Ronneby 2
09 Ronneby vast Loop After VMS13. Direction towards Malmo 2
10 Brékne Hoby dst Loop Before VMS 6. Direction towards Ronneby | 2
11 Brakne Hoby vast Loop After VMS 7. Direction towards Malmao 1
N . Between VMS 3/4 and 10/11. Direction | 2 towards R
1770 Brakne Hoby st 1 Tube towards Ronneby and Malmé 1 towards M
N . Between VMS 8/9 and 10/11. Direction | 1 towards R
1771 Brakne Hoby Ost 2 Tube towards Ronneby and Malmo 2 towards M
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Figure 4.1 Key map for VSL-trial section with me@saent points, approximate localsation of the Vigins
and height profile
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Table 4.2 Measurement places at the control sedignl — Karlshamn
Measurement number |Method | Place and direction Number of lanes per
and designation direction
Direction towards Ronneby and | 1 towards Ronneby,
02 Aryd Loop Malmd 2 towards Malmo
. . Direction towards Ronneby and | 2 towards Ronneby,
03 MOrrum vast Loop - -
Malmo 1 towards Malmo
04 Karlshamn ést Loop Dlrectll_on towards Ronneby and | 1 towards Ronngby,
Malmo 2 towards Malmo

# &

& # #
& H [+

& &

##




0
—‘
—
Figure 4.2 Key map for the control section with si@@ng points and height profile
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4.3 Traffic sign activities
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Table 4.3  The activity of the VH-signs on the tsettion at after-study |, based on 76 days follgpn(2005-
01-01 to 2005-03-17). This winter was especialtyblesome regarding road surface conditions

Share of time (%) by | Time, average | Frequency
VSL (km/h) 76 d (h:m:s) (times/d)
60 0,34 01:14:38 0,07
80 4,94 01:52:40 0,63
90 8,55 01:37:31 1,26
100 10,30 01:43:22 1,43

Table 4.4 The activity on the trial section at efeudy Il, based on 181 days follow-up (2006-01t01

2006-06-30).

Share of time (%) by | Time, average | Frequency
VSL (km/h) 181d (h:m:s) (times/d)
60 0,11 01:34:00 0,02
80 1,81 03:34:44 0,12
90 2,41 02:40:48 0,22
100 5,19 03:19:06 0,38

"Time, average” refers to average time of display per occasion when the signs are lit.
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4.4 Traffic counts
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Table 4.5 Traffic flows on trial and control sections durihgfore- and after-study
: Change (%) after/before
Section Traffic flow/average day (wraffic flow/average day)
Before After
Trial section E22 Blekinge 8 449 8 372 -0.9
Control section E22 Blekinge 7 739 7471 -35
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4.5 Speed analysis
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Figure 4.3 Speed distributions at three measurintnys on the trial section E22 Blekinge (FS = befstudy
and ES2=after-study II)

# # & (%2 ) 22%- A&@ "(9$3

) 3%3/ A&@ "($7 ) 31%7 AL@ "($% )
7%7 A& H6 $%% ) 71$%1 A&+ & # & &
& #) & #, "($# + & &
& & # #, # +



& & # .@)& & & *($ )
# # # , &) & # &) & &
& $ ) & & %, +
& . #% ) & )
@ 2@/ A& & H6 $7 A& + &
$ ., ) & #, 4 o"($2 (87
A& | A& # #:. H [++
& # # ) $ &)
t & & #H#, & &
& # # +H [+ #H# $
& +
11(I)<m/h Blekinge - Brakne Hoby westbound towards Malmd
100
90
O After |
B After 1l
80
707
60 VSL-displayed
110 100 90 80 60  speed limit
Figure 4.4 Comparison of different speed levelsveen after-studies | and Il in one measuring point
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Figure 4.5  Speed distribution for all vehicles oB2Eat three measuring points on the control sectiaring
the before-and afterstudy
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4.6 Drivers attitudes
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4.7 Measurements and data material
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4.8 Participants in the study
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4.9 Drivers attitudes and views
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4.9.1 Reliability and marking
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Does the variation of speed limits correspond with
% weather and road surface variations?
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4.9.2 Effects of behaviour
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What do you think about the VSL-system
% on the trial section in Blekinge?
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Figure 4.7  The main opinion about how good or ba& YH-system is
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4.9.3 Speed violations and acceptance
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4.9.4 Information about the Variable Speed limit tr
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Figure 4.10 How information about variable speeadits and the trial on E22 was received

4.9.5 Drivers comments and proposals
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5 Social benefit-cost analysis

5.1 Methodology
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Figure 5.1 Outline of traffic accident model
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5.2 Preconditions for calculations
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Table 5.1 Impacts on speed by the VSL-system
E22 Blekinge ( Impacts |Further | Total
of impacts | difference
"( increased | by VSL | compared
speed to dry
limit road
before
90/110, dry road surface 0,0 +2,9 0,0 +2,9
90/100, wet road surface -1,0 +2,9 -6,0 -4,2
90/90, snow -1,8 +2,9 -104 |-9,3
90/80, ice -3,9 +2,9 -16,3 |-17,3
90/60, severe slipperiness, ice |-6,1 +2,9 -22,6  |-25,8
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Table 5.2 The share of vehicle kilometre at difieread conditions before
and after implementation of VSL
E22 Blekinge Share Share
before after after-
before
90/110, dry road surface 90,8% 90,0% |-0,8%
90/100, wet road surface 6,9% 5,5% -1,4%
90/90, snow 0,0% 2,3% +2,3%
90/80, ice 1,3% 2,2% +0,9%
90/60, severe slipperiness, ice |1,0% 0,1% -0,9%
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5.3 Traffic safety impact
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5.5 Speed observance and comfort
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5.6 Environmental impacts
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6 Summarized analysis
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Figure 6.1  Average speed at Brakne-Hoby (both tives) at different conditions without and with VSL
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Has driving behaviour changed after introduction of Variable speed limits?
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The drivers’ opinion of changes in dnigibehaviour after implementation of VSL
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Figure 6.3  Average speed from post-studyl and & year later). Data from all spots.
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7 Conclusions and proposals of improvements
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7.1 Overall conclusions
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7.2 Shortcomings which need to be eliminated
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7.3 Potential of development
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7.4 Other measures at strategic level
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