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FORORD

Foreliggande rapport redovisar ett projekt i internationell
miljo med transittrafik som dominerande inslag dar konflikt-
tekniken anvants for att identifiera problempunkter vid tva
platser i Osterrike. Studierna har legat till grund fér
atgardsforslag till sdkerhetsférbattringar fran de team som
utfort studierna.

Rapporten ar en sammanldggning av de, till den initiativta-
gande institutionen Kuratorium fir Verkehrssicherheit (KfV) i
Wien, presenterade delrapporterna.

Ett samarbete mellan Sveriges och Finlands team som utfért de
bada fére- och efterstudierna utmynnade i en gemensam rap-
port.

Ett ytterligare syfte med projektet gick ut pd att jamféra
olika landers konflikttekniker med varandra. I samband med
efterstudierna genomférdes, samorganiserat av KfV och ICTCT -
International Committee on Traffic Conflict Techniques, en
kalibreringsstudie dar sju landers team deltog.

Det svenska teamet representerades av Christer Hydén, ICTCT:s
ordforande, Torbidrn Carlqgvist, Lars Ekman, Klas Odelid och
Hakan Persson med Sverker Almgvist som projektledare. Kon-
taktperson och samarbetspartner vid Kuraturium far Verkehrs-
sicherheit i Wien har varit Dr Ralf Risser. I vart samarbete
med Statens Tekniska Forskningscentral, VTT, Espoo-Helsing-
fors har Risto Kulmala fungerat som kontaktman.
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SAMMANFATTNING

Transittrafiken genom Osterrike framst mellan Vasttyskland
och Ungern, Jugoslavien resp Italien, vallar varje ar stora
trafiksdkerhetsproblem.

e
(*ﬁ\‘\//x*\w,/—+ ,;

A
:, Innsbruck
¥ A —— )

~~ N / +

—_— \ X
. Kellerberc __f
~ - —%

BN

Figur Transitvagar genom Osterrike

-
o
o

Myndigheterna i Osterrike och Vasttyskland har darfdér satsat
forskningsresurser i avsikt att forbattra trafiksdkerheten
kring transittrafiken. I ett delprojekt erbjods ICTCT (Inter-
national Committee on Traffic Conflicts Techniques) mojlig-
heten att genomfdéra en kalibreringsstudie av liknande slag
som den som genomférdes i Malmé 1983.

Syftet med denna typ av kalibreringsstudie ar att jamfora det
praktiska resultatet av konfliktstudier utférda med olika
konflikttekniker, som har olika definitioner och procedurer.
I Malmé 1983 genomférdes simultana studier med atta tekniker.
Skillnader och likheter i definitionen av en konflikt och
dess allvarlighetsgrad identifierades genom en jamforelse av
samtliga registrerade konflikter. Resultaten har tidigare
redovisats till TFB (Grayson, 1984). Syftet med Osterrike-
studien var tvafaldigt:

1) Att kalibrera de olika teknikerna mot varandra pa samma
sdtt som i Malmd men under andra férutsattningar. (Lands-
bygd i stadllet for tatort som i Malmé, inkluderande av
konflikttekniker som modifierats och nyutvecklats med
utgangspunkt fran Malmoresultaten.)

2) Att jamféra en diagnos av sakerhetsproblemen i korsningar
utford med olika konflikttekniker och att jamfora effekt-
studier utférda med olika tekniker (fére och efter genom-
forande av atgarder)

Av olika skal kom den senare jamférelsen (punkt 2 ovan) bara
att genomféras av tva lander, Sverige och Finland. I kalibre-
ringsstudien (punkt 1) daremot, deltog atta lander. I férhal-
lande till Malmo-studien 1983 utgick Kanada och England medan
Holland tillkom (med en ny teknik).



Tva platser valdes ut fér studierna, en vid Kellerberg i
Karnten och en vid Trautenfels i Steuermark. I badda korsning-
arna gjordes en diagnos av sdkerhetsproblemen liksom en foére-
efterstudie. Kalibreringsstudier skulle emellertid bara godras
i en av korsningarna.

Forutsattningarna fér studierna var som nadmnts skilda jamfoért
med tidigare. Det rdérde sig om landsvagsférhdllanden och de
bada forsdksplatserna skiljer sig inbérdes en hel del. Fér-
studien anvandes, férutom till de traditionella observatio-
nerna, till att avgéra vilken av de bada platserna som kunde
lampa sig bast for den senare kalibreringsstudien. Foérsoks-
platsen i Kellerberg var i princip ett trevagskors dar trafi-
ken fran ett litet samhdlle anslét till transitvdgen med
bilar som huvudsakligen var destinerade till/fran Italien. De
trafiksdkerhetsmdssiga problemen var hidr vdldefinierade med
endast ett fatal konflikttyper.

Den andra forsoksplatsen, i Trautenfels, var en signalregle-
rad fyrvagskorsning i landsvagsmiljé. Den 6st/vastliga tran-
sittrafiken leddes rakt genom korsningen medan sidovagstrafi-
ken var av mer lokal karaktar. Till korsningsmiljon horde
ocksa nagra bensinstationer, smabutiker och en cafeteria.
Trafikmiljén var alltsd betydligt mer omvaxlande pa denna
plats an den foéregdende. Denna valdes darfor som forsoksplats
fér kalibreringsstudien.

Resultaten fran studierna redovisades efterhand till Kurato-
rium fir Verkehrssicherheit (KFV) i Wien, som integrerade
dessa i sin slutrapport éver hela deras projekt om sakerhets-
problem i anslutning till transittrafiken genom Osterrike.

Den har foreliggande rapporten ar en sammanslagning av den
specifikt svenska dokumentationen i projektet. Foér att ge en
uppfattning om hela kalibreringsstudiens och diagnosstudiens
upplaggning och genomférande, (dessa delar utférdes av KFV i
samarbete med oss pa LTH) samlade resultat och syntes, bifo-
gas ocksa den delrapport fran KFV:s transitprojekt som roérde
konfliktstudierna ("The Trautenfels study"”, Risser R, Tamme
W, 1987).

Syftet med fore-efterstudien var alltsa att diagnosticera
trafiksdkerhetsproblem inklusive att féresld enkla sadkerhets-
forbattrande atgarder samt att utvardera effekten av dessa.

P4 forstnamnda platsen dar problemen var av ensartad karaktadr
beroende pa hoéga hastigheter pa huvudvagen i kombination med
skymd sikt fran sidovdgen foéreslogs lokal hastighetsbegréans-
ning vid korsningen samt uppmidrksamhetshéjande atgarder. Den
andra férsoksplatsen med mer omvdxlande miljdé skapade ocksa
ett mer varierat problemomrade dar konflikterna intraffade
med storre geografisk spridning. Ett huvudproblem gdllde dock
upphinnande pa huvudvagen vid signalvaxling.

Forslagen har delades upp 1 kortsiktiga som uppmidrksamhets-
héjande i stil med tydligare skyltar, stérre signaldppning

etc, och mer langsiktiga som smdrre geometriska ombyggnader
och forbattring av signalens styrfunktion.



De lokala vagmyndigheterna genomférde en del av de foreslagna
atgarderna och efter ca 2 manader genomférdes efterstudier.
Basta resultatet erhélls i Kellerberg dar de foéreslagna at-
garderna hade genomférts bortsett fran hastighetsbegransning-
en. Antalet intraffade allvarliga konflikter reducerades fran
16 till 12 trots en 100 procentig ékning av trafiken i efter-
studien.

I Trautenfels utférdes atgdrder i mindre omfattning &n vad
som foreslagits. Resultatet blev darfér inte heller sa gynn-
samt som i Kellerbergkorsningen. Antalet konflikter som in-
traffade blev sdledes lika i saval fore- som efterstudien, 18
till antalet. Aven pd denna platsen registrerades dock stora
ékningar av trafikvolymen. Med beaktande av detta kan en
sdkerhetsforbattring darvid sagas ha skett.

Tillsammans gjorde det svenska och finska teamet en gemensam
slutrapport om den fullstadndiga konfliktstudien.

KALIBRERINGSSTUDIE

Férutom Sverige deltog Finland, Frankrike, Holland, Ungern,
USA samt Osterrike i den gemensamma konfliktstudien. Dessutom
deltog Israel med ett team som genomforde beteende- och has-
tighetsmatningar. Basdata i form av trafikrakning, olycksdata
etc, tillhandahélls av de osterrikiska myndigheterna.

Studien pagick under fyra dagar. Varje deltagande team redo-
visade sina resultat som en diagnos éver observerade saker-
hetsproblem, och férslag till sakerhetsforbattrande atgarder.

Dessutom genomférdes jamférande statistiska analyser av
Osterrikes och Hollands deltagare.

Det konstaterades i dessa analyser att det féreldg ganska
stora skillnader mellan de olika teamen vad betrdffar vilka
situationer som registrerades. Daremot var klassificeringen
av de registrerade konflikterna tdmligen homogen. Det var
darfor méjligt att ordna alla de deltagande teamens registre-
rade konflikter i en, endimensionell, skala m h t konflikter-
nas allvarlighetsgrad. Den praktiska slutsatsen av detta ar
att det féreligger méjligheter att jamfora resultat uppnadda
med de olika teknikerna.

Styrkan i de konstaterade sambanden borde emellertid
férbattras. Foér att kunna géra detta kravs emellertid att man
far en mer fordjupad kunskap om orsakerna bakom de konstate-
rade skillnaderna. Det mest narliggande sattet att skaffa sig
denna férdjupade kunskap &r att detaljanalysera de videoin-
spelningar som gjordes i Trautenfelskorsningen. Tyvarr rackte
inte de tillgangliga resurserna foér att slutféra en sadan
analys. Detta kan dock gdéras senare. Det behéver inte goéras
pad hela materialet samtidigt utan kan exempelvis gdéras som en
bilateral évning dar tva tekniker jamfors at gangen. Vad
betraffar LTH:s teknik kan det vara av speciellt intresse att
géra en sadan jamforelse med den finska tekniken, eftersom
den har sitt ursprung i den svenska.



1 Resultat av kalibreringsstudien

Under fyra dagars observation i Trafutenfels registrerades
totalt 165 konflikter. 80 konflikter har registrerats av mer
an ett team och sdledes A&r mer an hdlften bara registrerade
av ett team. 46 konflikter har registrerats av tre eller fler
tean.

Homogeniteten i bedémningarna fran de olika teamen ar under-
sokt for de tre namnda uppdelningarna av data.

Tabell 1 visar antalet konflikter som varje team har regist-
rerat. Tabellen visar ocksa hur teamen har allvarlighetsgra-
derat konflikterna. "Icke registrerade" konflikter ar kon-
flikter som observatérerna antingen inte sett eller sett men
inte bedémt som tillrackligt allvarliga. "Icke observerade
konflikter" ar konflikter som det aktuella teamet inte skul-
le/kunde observera, antingen darfér att konflikten intréaffade
utanfor observationsomradet eller darfér att den intraffade
da teamet (tillfdlligt) inte hade nagon observatdr pa plats.



Tabell 1 De olika konfliktteamens registreringar m a p alla
konflikter (1), konflikter registrerade av minst
tva team (2) och registrerade av minst tre team
(3). Icke registrerade och icke observerade kon-
flikter ar sammanslagna.

Registrerade konflikter

Land och Allvarlighetsgrad
dataset Icke req. 1 2 3 4 5 Totalt
Icke obs.

Osterrike: 1 94 61 10 - - - 71

2 32 39 9 - - - 48

3 17 22 7 - - - 29
Frankrike: 1 140 21 3 1 - - 25

2 62 14 3 1 - - 18

3 31 12 2 1 - - 15
Nederlan-
derna: 1 87 39 25 13 1 . 78

2 17 32 19 11 1 - 63

3 2 20 13 10 l - 44
Sverige: 1 105 7 21 16 13 3 60

2 31 4 18 13 11 3 49

3 7 3 13 10 11 2 39
Finland: 1 103 51 ) 2 d ol 62

2 31 38 9 2 - - 40

3 10 27 8 1 - - 36
USA: 1 122 30 10 3 . - 43

2 53 17 7 3 - - 27

3 24 14 6 2 - - 22
Medelvarde 1 108,5 34,8 13,0 5,8 2,3 0,5 56,5

2 37,7 24,0 10,8 5,0 2,0 0,5 42,3

3 15,2 16,3 8,2 4,0 2,0 0,3 30,8

Man ser av tabellen att Frankrike registrerade det minsta
antalet konflikter. De registrerade ett litet antal aven viad
kalibreringsstudien i Malmé 1983. Sverige daremot registre-
rade relativt sett fler konflikter &n i Malmé. Nederlanderna
registrerade flest konflikter (de var ej med i Malmé), tatt
foljda av Osterrike. USA registrerade det minsta antalet.

Det var bara det svenska teamet som registrerade konflikter
med allvarlighetsgrad 5. Det holldndska teamet anvande kate-
gori 4 en gang och kategori 3 regelbundet. Ovriga team anvan-
de nastan uteslutande kategori 1 och 2.

Férdelningarna ar i samtliga fall utom det svenska, som man
kunde formoda, sned till hoéger.

Det svenska teamet tycks anvdnda sin skala annorlunda an
évriga. I deras fall tycks det som om de har forsdékt maximera
skillnaden i allvarlighetsgrad mellan de konflikter som re-
gistrerats.
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The mission

A Swedish team (from LTH, Lund) and a Finnish team (from VTT,
Espoo) were invited by the Kuratorium filir Verkehrssicherheit in
Austria to carry out a before and after study at two intersec-
tions.

The study was a part of an Austrian project, sponsored by BAST in
Germany, on the transit traffic through Austria.

The aim of the study was:

1) To carry out a before study, including a safety assessement
with proposals for countermeasures.

2) To carry out an after study in order to evaluate the safety
effects of the implemented countermeasures,

The Swedish and the Finnish teams have been working completely
independantly and produced one report each on the before results.
After this the results of the teams will be compared and a syn-
thesis of the conclusions will be prepared by the two teams
together.

This paper presents the Swedish results of the before study.



Presentation of the intersections

1.

Figure 1. Intersection B100, km 13,00, Kellerberg.

Kellerberg

rural conditions (B100, Spittal-Villach)

the intersection is the "main entrance" to the village (88
inhabitants)

speed limit: 100 km/h

traffic volumes much higher on the main road

small volumes on the side roads

fairly large proportion of heavy vehicles (11 % on a count,
friday afternoon)

both horisontal and vertical curves in connection to the
intersection produce poor sight distance

construction of a new road in the vicinity produces some
occasional traffic

overtaking lane north of the intersection, both directions
"no" pedestrians or cyclists

overtaking prohibited through the intersection (on the main
road)




2. Trautenfels

- intersecting roads are B146/308/B145,75 (Schladming - Liezen)

- signal controlled, rural intersection
- speed limit: 50 km/h

- separate right turning lanes in three approaches (non-

signalized)

- petrol station, grocery store, post and bank in connection to

the intersection
- cycle time: 100 seconds

- flashing green in the end of the green phase

- large proportion of heavy vehicles (20 %)

- few pedestrians and bicyclists
- good sight distances
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Figure 2. Intersection B308, Trautenfels.

Observation periods

Conflict-studies. Before situation.
Kellerberg: Tuesday, May 14, 2 pm
Wednesday, May 15, 7 am

Trautenfels: Friday, May 17, 2 pm
Saturday May 18, 7 am

- 9 pm
- 9 pm

- 9 pm
- 2 pm

During the observation periods recording of conflicts has been
continous. Traffic flows on the side-roads has been counted

intermittently.



The conflict-study

Kellerberg

Totally 28 conflicts occured, all with only motor-vehicles
involved. The conflicts are graphically presented in fiqure 3.
The traffic in the south-bound lane (direction Villach) is more
frequently involved in conflicts than the opposite direction.

Most frequent conflict-types are left-turning vehicles from the
village of Kellerberg vs cars from the right main road (B100),
and rear-end conflicts between cars on B100 in direction south.

There were four rear-end conflicts involving cars turning right
from the main road.

Overtaking situations close to the intersection resulted in two
conflicts between cars in opposite directions.

The dominating causes were, as described by the observers, too
high speed of the vehicles on the main road and poor attention.

The severity scaling of the 28 conflicts was as follows: (on a
scale 1 => 5,

Slight 1 2 3 4 5

{number of
conflicts) | 1 18 8 - -

Data on each conflict is listed in table 1.






TABLE 1. List of conflicts, Kellerberg.
Confl Involved Manouvré” Severity Conflicting Time to Causes
n:o type speed Accident
1 c-C LT 2 100 2,2 2, 3
2 Cc-C LT 2 80 2,2 2
3 Cc-C LT 2 90 2,5 2, 3
4 c-C RE 2 60 1,5 2
5 Cc-C RE 3 80 1,8 2
6 Cc-C LT 2 80 2,7 1, 2
7 c-C LT 2 90 2,4 2, 3
8 c-C rt 2 60 1,8 2
9 c-C LT 2 100 2,2 2, 3
10 L-C RE 2 80 2,7 2
11 L-C RE 3 100 1,8 2, 3
12 c-C RE 2 70 2,1 2
13 c-C RE 2 60 1,8 2
14 Cc-C RE 3 110 2,0 2, 3
15 c-C LT 1 90 2,0 1, 2
16 c-C H 3 80 2,0 4
17 Cc-C RE 2 90 2,0 2, 3
18 Cc-C LT 3 100 1,7 2, 3
19 L-C RE 2 100 2kl 3
20 Cc-C RE 2 90 1,6 2, 3
21 Cc-C RE 2 90 1,6 2
22 Cc-C RT 2 90 2,0 1, 2
23 c-C rt 2 90 2,1 2, 3
24 c-C rt 3 90 1,6 2, 3
25 c-C rt 3 70 2,0 2
26 C-C RE 4 70 1,5 2
27 c-C H 3 80 2,0 4
28 L-C LT 2 90 2,4 3
Causes
1: Poor interaction
2: Lack of attention
3: High speed
4: Bad judgement

RE: Rear-end
LT: Left-turn from side-way
RT: Right-turn from side-way

rt: Right-turn from the main road



Problem analysis

The speed-level on the main road, with average-speed around 90
km/h is an important explanation to the fact that so many con-
flicts occur. In spite of the very low traffic volumes on the
sideroads, these flows generates as much as half of all con-
flicts. This indicates great risks for these flows.

Just before the intersection the south-bound traffic have passed
a section with two lanes, one for overtaking possibilities. This
encourages car drivers to increase their speed and when they
enter the intersection area they are often moving with too high
speed regarding the circumstances.

The intersection is unfortunately located due to both horisontal
and vertical curves which lead to poor sight distances. Left
turners from the village are therefore not offered so long time
for the turning manouvre and for the acceleration to the "right"
speed on the B100, implied there is an approaching vehicle on the
main road at the “"wrong" moment. Speed-variations is great at the
location for different reasons. One is that heavy vehicles have
problems in keeping speed on the uphill road. Another is that
cars turning on/off the main road are slowing down on the approa-
ches. The analyse of the conflict study shows very distinctly
that too high speeds and great speed-variations on the main road
are the primary causes of most of the conflicts.

Proposed countermeasures

1. Speed limit of 70 km/h on B100 on both sides of the inter-
section.

It is important to make sure that the car-drivers are motivated
for such a lower speed-limit. One important factor along these
lines might be to end the overtaking lanes further away from
the intersection than to-day.

2. The proposal is to reduce the overtaking lanes by 100-200 m,
to only one lane in direction south. The remaining surface
will be changed to a painted refugee between the lanes and a
narrow shoulder.

3. To establish a higher attention of the car-drivers on the main
road and at the same time to increase the preparedness for
potential conflicts at the intersection, rumble strips might be
an effective countermeasure.

4. The existing overtaking prohibitation is removed to a position
which includes the painted refugee.



FIGURE 4: Proposals for countermeasures.
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Conflict study

Trautenfels

Totally 18 conflicts occured, one with a bicyclist involved and
the remaining between motor vehicles. The conflicts are graphi-
cally presented in figure 5.

From the traffic counts we could see that, the biggest flow was
that on B308. The second greatest one was vehicles from the north
going east.

Conflicts of two main types were observed at this location:

1) Right-turners from the east on B308 (non-siganlized) with
straight on going vehicles from the south that had just
passed the signal.

2. Left-turners from the north entering B308 conflicting with
straight ongoing vehicles from the south.

These two types of conflicts stand for the three quarters of the
observed conflicts.

The remaining conflicts are spread over the intersection without
any specific pattern.

It is remarkable to note the abscence of rear-end conflicts in
the approaches. Beyond the conflict-recording the Swedish team
observed three vehicles driving against red light, but fortuna-
tely those vehicles did not create any accident situations.

Severity scaling was as follows:

=> severity
1 2 3 4 5

number of| - 3115 - -
conflicts

The absence of very severe conflicts is also remarkable.

Data on each conflict are listed in table 2.
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Recorded conflicts

FIGURE 5:

Trautenfels
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TABLE 2.
)

Conflic Involved Manoeuvre'

n:o type
1 c-C LT
2 Cc-C LT
3 C~-C LT
4 Cc-C LT
5 c-C LT
6 L-C RE
7 Cc-C W
8 c-C RE
9 Cc-C LT
10 L-C RE
11 B-C LT
12 c-C LT/LT
13 C-B W
14 C-C W
15 c-C W
16 Cc-C RE
17 c-C W
18 c~-C W

Causes

1: Poor interaction

2: Lack of attention

3: High speed

4: Wrong right-turn

x)
LT: Left-turn vs straight on
RE: Rear-end

W : Weaving

WWWWNhWWwWwwwwwwwiddwwd

List of conflicts, Trantenfels.

speed

40
20
15
15
40
10
40
60
30
60
25
20
65
50
50
65
80
50

Severity Conflicting Time to

Accident
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Problem analysis

The straight on going through (transit)traffic on B308 in the
signalized intersection was not disturbed at all or very little
during the observation periods. This is surprising when rear-end
conflicts usually occurs at locations like the one in Trauten-
fels. Nevertheless the absence is satisfactory.

On the other hand traffic crossing B308 have more problems.
Inside the intersection seven conflicts occurred between left-
turners and straight on going cars. One explanation could be the
geometric design of the junction. The two approaches from north
and south is not parallell which admit vehicles from north to
turn with an angle greater than 90°. During those conditions it
was tempting for car-drivers to turn in a too high speed thus
creating detection problems with regard to on-coming cars.

The other merge of conflicts are between straight ongoing cars,
mentioned above, and right-turners from (B308) east. This con-
flict type is not covered by the signal and takes place at the
end of a separate lane quite far away from the intersection
itself. The curvature admit cars to drive faster than the speed-
limit (50 km/h) and this is also often a fact. The conflicts
occur where the two flows weave. The right turning vehicles has
priority and in combination with speeds of 60-70 km/h this made
it difficult for the straight on going traffic (direction north)
to estimate the speed and distance of conflicting cars correctly.
Often this situation therefore ends up with a weaving conflict.
The conflict with a bicyclist involved was of this type.

Three existing pedestrian crossings is located at the intersec-
tion. They are not very well used, probably because of lack of
connecting pedestrian paths and the position of the crossings.
Therefore pedestrians cross the B308 and the right-turn ramp
"here and where" in a hazardous way. The cycle of the signal is
for swedish conditions very long - 100 seconds. The long cycle
can be a source of irritation and be an indirect explanation to
some of the conflicts.
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Proposed countermeasures

The following countermeasures are proposed in order to reduce the
risk of similar conflicts to occur as in this before study.

1) Painted assisting lines for left turners including a painted
give way marking (see figure 6).

2) Introduce an exclusive signal phase for the left turners.
There would be enough time for a rearrangement of the cycle.

The conflicts between right-turners from B308 and straight on-
going cars from Trautenfels might be eliminated by the following
countermeasures:

1) More "efficient" signing of the speed limit, especially for
the right-turners. Greater signs and warning-signs for
crossing traffic from left (weaving), (see figure 6).

2) For traffic in direction north which are obliged to give way:
Mark the priority more distinct with signs, painted line and
painted symbols on the ground. It is important to catch the
car drivers attention to the hazard from the right (see figure
6).

3a) Reconstruction of the ramp for right turners. Considerably
smaller radius (see figure 7).

b) Change the priority rule so that the right-turners have to
give way.

4) Reconstruct the intersection and the signalization so that
all flows are controlled by the signal. That means a total
reconstruction.

Improve the conditions for pedestrians and bicyclists. Convinient
pedestrian paths connected with the road-crossings. A replacement
of the pedestrian-crossing, or at least introduce another one, on
the east approach of B308. This would cover more of the existing
pedestrian movements.
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FIGURE 6: Proposals for countermeasures.
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FIGURE 7: Proposal for a reconstruction of the interseciton
in Trautenfels,
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Traffic counts

Kellerberg

During the whole observation period vehicles turning on/off the
main road (B100) were counted. These flows were very small, as
shown in figure 8. Through traffic on B100 were counted by Aus-
trian personell from the Kuratorium. The proportion of heavy
traffic (lorries, busses) on B100 is appr. 11 %.

Trautenfels

As in Kellerberg vehicles turning on/off or crossing the B308
were counted (figure 9). There were more vehicles on the
secondary roads in Trautenfels escpecially the north-east flows
from Bad Ischl. The dominating flow was the through-traffic east-
west. (Counted by Kuratorium-personell). The proportion of heavy
traffic was appr. 20 %.
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FIGURE 8: Traffic counts. Kellerberg.
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FIGURE 9: Traffic counts. Trautenfels.
Motor-vehicles per hour
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KELLERBERG

Countermeasures

Since the before-study period in May 1985 the local road-
administration of Carinthia has implemented a number of
countermeasures for improving traffic safety at the intersec-
tion suggested by the Austrian Board of Road Safety.

The most important aim of the project was to prevent cars
from overtaking into, and around the intersection area. A
side-effect could be a reduction of speeds.

The implemented countermeasures were:

- Road markings which draw the driver’s attention to the fact
that overtaking possibilities were to end soon. (Arrows on
the left lane pointing to the right lane).

- Signs at the right side of the road combined with the
request "allow others to move into your lane in front of
your car".

- Shortening of the left-turning-lane and installation of a
longer painted traffic island before the left-turning-lane.

Photo 1: The enlarged painted refuge.



RESULTS

Conflict study

During the observation-period of the after-study 12 conflicts
occurred, compared with 28 in the before-study, thus a very
great reduction.

The conflicts are shown in figure 1l. All conflicts occurred
between motor-vehicles. The most noticable change from the
before-situation is that traffic from north are much less
involved in conflicts (a reduction from 21 to 5).

There are a number of explanations to this change:

- The main traffic flow has changed into the opposite direc-
tion. The flow from south to north has increased with
130 8.

- The after-study were carried out during a friday afternoon
and saturday when the work at the construction site was
closed and therefore didn’t create any traffic.

Many of the conflicts in the before-study occurred with
cars on B1l00 vs vehicles connected, in some way or another,
to the construction site.

- Lorries were prohibited during the weekend which led to
less variation in speeds, especially as the intersection is
located on the top of a hill.

Because of the lorry-restrictions during the after-study, a
correction is made of the before results. Lorries involved in
conflicts directly or indirectly were excluded from the be-
fore-~data.

The correction of the before data led to the following new
results:

BEFORE AFTER

16 12

Number of serious conflicts

Changes were also noticed in direction north (Spittal). More
rear-end conflicts were registered. The returning transit-
traffic which caused an increase of vehicles in this direc-
tion, was probably the most important factor to explain the
increase of conflicts in this direction.

Returning tourists by car who took a rest in the village of
Kellerberg, often created risky situations when they turned
on the B1l00 again in direction north.

One very severe conflict were registered between two cars
meeting each other head-on in the middle of the intersection.
The car form south was over-taking another car.



FIGURE 1: Recorded conflicts, Kellerberg.




TABLE 1: LIST OF CONFLICTS, KELLERBERG

*
Conflict Involved Manouvrg) Conflicting Time to Causes )
n:o type speed (km/h) accident
1 c-C RT 90 0,9 2,3
2 c-C LT 90 1,5 3,2
3 Cc-C H 90 1,6 1,2
4 c-C RE 80 1,3 2
5 c-C RE 90 1,4 3
6 c-C RE 90 1,0 3 (2)
7 c-C RE 85 1.5 3 (2)
8 c-C LT 85 1,7 2
9 Cc-C RE 80 1,5 2
10 c-C RE 100 1,6 3
11 Cc-C RE 75 1,9 2
12 c-C RT 90 1,4 4
l: Poor interaction
2: Lack of attention
3: High speed
4: Bad judgement
X)RT: Rear-end
RT: Right-turn from sideway
LT: Left-turn " "
H: Head-on



Comments

The implemented countermeasures correspond quite well with
the swedish proposal for safety-measures. The only missing
point is the proposed speed-limit through the intersection.
The new painted island with road-markings seems to work well
and also the informative sign which demands the drivers to
merge into one lane.

The sign which informs northbound traffic about overtaking
possibilities in 500 m does create more problems than the
opposite. Car drivers may do a misinterpretation and believe
that the left-turning lane before the intersection is the
beginning of the overtaking lane. A number of situations was
Observed where cars began to overtake other cars but inter-
rupted the manouvre just before the intersection. One very
serious conflict also occurred under these circumstances.
This supports the theory above.

The conclusion is therefore that the sign does not fulfill
its purpose in a relevant way and should be removed.

b
S -.I _‘!’:-—;J?

Photo 2: Photo 3:
The sign "Einordnen lassen" The sign on the other approach,
seemed to be well obeved. : "Uberholungsméglichkeit in 500 m"

often created hazardous
situations



TRAUTENFELS

Countermeasures

In this very specific intersection there are several alterna-
tives to improve traffic safety, some of them however proba-
bly expensive. The aim of the swedish proposals for counter-
measures was to expose different levels of ambition, both
regarding costs and effectiveness. The countermeasures car-
ried out did not seem to reach the lowest level of ambition.
The countermeasures carried out were the following:

- Improvement of signposting by installing larger guide-
signs on both sides of the road from all four directions.

- An additional speed-limit of 70 km/h was introduced on the
main road, 100 meters ahead of the intersection, in order
to achieve a more relevant speed reduction from the 90 km/h
speed limit to 50 km/h at the intersection.

- Advanced warning signs for the traffic-light, 250 m ahead
of the junction on both sides of the road from all four
directions, by eye-catching 150 cm - edge - traffic signs.

- These advanced warning signs from all four directions were
equipped with a flushing light in the yellow field of the
symbolized traffic light.

Photo 4: New guide signing-.



RESULTS

Conflict study

Exactly the same number of conflicts occurred during the
after-study as in the before study, namely 18.

The conflict clusters are also the same with small excep-
tions. The conflicts are shown in figure 2.

There is still a lot of weaving-conflicts at the end of the
right-turning ramp from the main road as well as conflicts
between left-turners and oncoming cars in the intersection.

Photo 5: Improved road markings at the zebra crossing and
the new give-way marking on the road.



FIGURE 2: Recorded conflicts, Trautenfels.
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TABLE 2: LIST OF CONFLICTS. TRAUTENFELS.

*
Conflict Involved Manouvréﬂ Conflicting Time to Causes )
n:o type speed (km/h) accident
1 c-C LT 20 0,9 1
2 c-C LT 20 1,4 1
3 Cc-C RE 40 1,5 2
4 c-c W 50 1,3 1
5 c-C LT red dr. 20 1,3 5
6 c-C 1 20 1,3 1
7 c-C W 15 1,5 1
8 C-Mb W 35 1,0 2
9 C-P LT 25 0,9 2
10 c-C W 60 1,5 1
11 c-C RE 45 0,6 4
12 c-C LT 20 1,5 1
13 c~-C LT red dr. 10 1,5 1
14 c-C LT 20 1,4 1
15 c-C LT 35 1,2 1
16 C-Mop W 50 1,8 6
17 c-C LT red dr. 70 1,5 5
18 c-C RE 25 1,1 2
*)
l: Poor interaction
2: Lack of attention
3: High speed
4: Incorrect right turn
5: Driving against red
6: Disobeying the stop-sign
x)

LT: Left turn vs straight on
RE: Rear-end
W: Weaving
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COMMENTS

The countermeasures implemented after the before study have
not solved any of these safety problems that were detected by
the Swedish team in the before study.

The advanced warning signs and the guide signing is one step
towards a more clear information to drivers about diffi-
culties to come. It seems however difficult to solve complex
safety problems with this kind of measures only.

One basic criterion that has to be fullfilled if the warning
and information signs will have any effect is that they must
be clearly visible and recognisable. From west side of -the
road B308 this is no problem, they can be seen clearly and
nothing else is distracting. From the east however the infor-
mation and warning signs are competing other signs, adverti-
sing for petrol stations and oil companies. In this direction
the signs most probably are much less effective.

Photo 4: Important information to car drivers "disappears"
among advertising signs.
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1 BACKGROUND

This study is part of a bigger one which is dealing with the
transit traffic from West Germany to Turkey and Yugoslavia
trough Austria. The whole study is sponsored by Bundesan-
stalt flir Strassenwesen (BAST) in West Germany and performed

by Kuratorium filir Verkehrssicherheit (KfV) in Austria.

KfV performed behaviour observations at various locations
and road stretches. The Finnish and the Swedish teams were
invited by the KfV to perform a before and after study at
two junctions located within KfV:s study stretches. The
ICTCT ( International Committee of Traffic Conflict Tech-
niques) calibration study was made in the Trautenfels
junction approximately at the same time as the after stu-

dies.

2 PURPOSE OF THE STUDY

The purpose of the before and after study was to evaluate
the effects of the safety measures implemented during the
summer of 1985. The safety measures were originally to be
decided according to the results of the before observations,
The Austrian officials implemented some of the recommended

measures.

Further measures were to be recommended after the completion

of the whole study.

The Finnish and the Swedish teams performed conflict ob-
servations separately. The observations were supposed to be
made on the same weekdays both in the before and after
studies. This did not work out because of the ICTCT calibra-
tion study, in which the Finnish team took part while making

the after observations.



Both teams made their individual reports concerning the be-
fore and after study /3,4,5,6 /. The results are summarised

in this report.

3 OBSERVATION TECHNIQUES

Both teams applied their own conflict technique./l/ In addi-
tion the Swedish team counted the traffic volumes from the
minor roads and the number of drivers against red in Trau-
tenfels. The Finnish team counted all traffic flows in
samples and registered "unwanted behaviour", e.g. violations
against the traffic rules and crossing the road outside the

marked zebras.

Both teams had two observers on 1location. The observation

periods are presented in table 1.



Table 1. The observation periods of the both teams.

Team Location Date Weekday Time
Swedish Kellerberg 14.5.1985 Tuesday 14.00~-21.00
15.5.1985 Wednesday 07.00-14.00
Trautenfels 17.5.1985 Friday 14.,00-21.00
18.5.1985 Saturday 07.00-14.00
Finnish Trautenfels 14.5.1985 Tuesday 14,.00-21.00
15.5.1985 Wednesday 07.00-21.00
Kellerberg 17.5.1985 Friday 14.00-20.00
18.5.1985 Saturday 07.15-14.00
Swedish Trautenfels 10.9.1985 Tuesday 13.00-20.00
11.9.1985 Wednesday 07.00-14.00
Kellerberg 13.9.1985 Friday 13.00-20.00
14.9.1985 Saturday 07.00-14.00
Finnish Kellerberg 10.9.1985 Tuesday 13.00-20.00
11.9.1985 Wednesday 07.00-14.00
Trautenfels 13.9.1985 Friday 13.00-20.00
14.9.1985 Saturday 07.00-10.30

13.00-17.00

The after studies were halted at 8 pm because of darkness.

On Saturday the l14th of September in Trautenfels during the
after studies the observing hours were meant to be from 7.00
to 14.00 but because one leg of the intersection was closed
from 10.30 to 13.00,
to 10.30 and from 13.30 to 17.00.

the real observing hours were from 7.00

Each observer worked in one hour periods with a break of 30
minutes between, so that for every third half an hour there

were two observers and at the other times one observer.



4 RESULTS OF THE STUDY IN TRAUTENFELS

4.1 Description of the junction and it's safety measures

- The intersecting roads are B146/308/B145,75 (Schladming -
Liezen)

- Signal controlled, rural junction

- Speed limit: 50 km/h

- Separated right turning lanes in three approaches (non-
signalized)

- Petrol station, grocery store, post and bank in connection
to the junction

- Cycle time: 100 seconds

- Blinking green at the end of the green phase

- Large proportion of heavy vehicles (20 %)

- Few pedestrians and bicyclists

- Good sight distances

In figure 1 is a chart of the Trautenfels junction. The de-

scription and the chart are according to the before situ-

ation.
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Figure 1. The Trautenfels junction during the before study.



The countermeasures made in Trautenfels after the before

studies in May are:

Improvement of signposting by installing larger gquide-
posts on Dboth sides of the roads from all 4 directions
/2/.

70 km/h speed limit sign 100 m in front of the junction
on both sides of the road from all 4 directions /2/.
Announcement of the traffic light 250 m in front of the
junction on both sides of the road from all 4 directions
by eye catching 150 cm - edge- traffic signs /2/.

The signs from all 4 directions announcing the traffic
light 250 m in front of the junction should be equipped
with a blinking light in the yellow field of the sym-
bolized traffic light /2/.

On the way going from Trautenfels to Bad Ischl there was
a line painted on the road just before the ramp coming

from the direction of Liezen.

4.2 The results of the Finnish team

The number of conflicts observed by the Finnish team was:

before 16 after 35

The conflict chart presenting the locations and the types
of the conflicts during the before and the after observ-

ations is in appendix 1. The increase in conflicts was due

to

the increase of traffic volumes. The numbering of traffic

flows in the Trautenfels junction is presented in figure 2.



Schladming

Traufenfels
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Figure 2. The numbrering of traffic flows in the Trautenfels

junction.

The traffic volumes during the field observations are

presented in table 2.

Table 2. The traffic volumes in the Trautenfels junction
during the field observations (28 h).

The number of Traffic volumes (4-wheeled vehicles)
traffic flow Before After
1 290 410
2 520 480
3 1340 1800
4 1070 1820
5 2140 5150
6 590 820
7 510 810
8 460 420
9 5 40
10 20 20
11 1880 3540
12 240 420

Total 9065 15730




In the main directions during the after observations the
traffic volumes were about twice as high as during the be-
fore observations (flows number 5 and 11). Most of the traf-
fic volumes had increased clearly. This explains the in-

crease of conflicts in the junction.

4.3 The results of the Swedish team

The before and after study gave the following results in

recorded conflicts:

BEFORE AFTER

18 18

Number of conflicts

Exactly the same number of conflicts are recorded at the two
studies. The volumes have been calculated from traffic
counts during the observation periods. The only major dif-
ference concerns the traffic in direction west (Salzburg).
Traffic volumes in this direction had increased by about 25
. Reservations must be done for variations between dif-

ferent weekdays when the counts were carried out.

The conflict studies indicate that no improvement of traffic
safety has been obtained. The clusters of conflicts seem to
be the same in the after study as before. The majority of
conflicts occur between vehicles. Bicyclists and pedestrians
are quite few. The increased traffic volumes on the main
road do not influence the results as these flows are not in-
volved in any conflicts. One obvious problem that is not
solved by the countermeasures is the weaving conflicts be-
tween right turners from east (Liezen) on the ramp and

straight on going cars from Trautenfels. The priority rules



are not clearly interpreted by drivers.

The second main problem that is unsolved is linked to left-
turners. This problem is partly linked to visibility prob-
lems caused by other vehicles, not primarily involved in

conflicts.

The conflict charts of the before and after studies are in

appendix 2.

4.4 Summary of the results

The conflict studies of the both teams show that the con-
flict risk during the after observations was about the same

as during the before observations.

Traffic volumes had increased, more on Friday - Saturday
than on Tuesday - Wednesday. This difference is one explana-
tion for the increased number of conflicts recorded by the
Finnish team. Because of the clear increase of traffic
volumes on the main road the conflicts with the vehicles on
the main road had also increased. During the first part of
the after observations, Tuesday - Wednesday, when the
Swedish team carried out their conflict observations the

traffic volumes were not as high as during the weekend.

The conflicts between right turning vehicles on the ramp
from B308 and the vehicles from Trautenfels still remain.
Also conflicts between left-turners from Bad Ischl and
straight going vehicles from Trautenfels were observed

during both the before and the after observations.

The high speeds of the vehicles on the main road are a prob-
lem. The speeds even increase during the evening when the

traffic signals are blinking yellow.



5 RESULTS OF THE STUDY IN KELLERBERG

5.1 Description of the junction and it's safety measures

- Rural conditions (B100, Spittal - Villach)

- The junction is the "main entrance" to the village (88
inhabitants)

- Speed limit: 100 km/h

- Traffic volumes much higher on the main road

- Fairly large proportion of heavy vehicles (11 % on a count
of the Swedish team, friday afternoon)

- Both horizontal and vertical curves in connection to the
junction produce poor sight distances

- Construction of a new roadin the vicinity produces some
occasional traffic

- Overtaking lane north of the junction, both directions

- "No" pedestrians or cyclists

- Overtaking prohibited through the Jjunction (on the main

road)

In figure 3 is a chart of the Kellerberg junction. The de-
scription and the chart are made according to the before

situation.

'.(fllfﬁafka

Figure 3. The Kellerberg junction during the before study.



The countermeasures made in Kellerberg after the before

studies in May are:

Road markings which draw the drivers' attention and make
them aware in time of the end of the possibility for
overtaking before the junction area (arrows on the left
lane pointing to the right lane) /2/.

Traffic signs at the right side of the road combined with
the request " allow others to move into your lane in
front of your car" /2/.

Shortening of the left turning lane and installation of a
longer painted traffic island before the left turning
lane /2/.

The leg leading to the motor way construction site had
been lined with a kerb on both sides after the before

studies.

5.2 The results of the Finnish team

The number of conflicts observed by the Finnish team was:

before 15 after 15

The conflict chart presenting the locations and the types of
the conflicts during the before and after observations is in

appendix 3. The number of conflicts remained the same. The

numbering of traffic flows in the Kellerberg junction is

presented in figure 4.
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Figure 4. The numbering of traffic flows in the Kellerberg

junction.



The traffic volumes during the field observations (before 13

hours and after 14 hours) are presented in table 3.

Table 3. The traffic volumes in the Kellerberg junction
during the field observations (13 + 14 h).

The number of Traffic volumes (4-wheeled vehicles)
traffic flow Before (13 h) After (14 h)
I 15 63
2 6 4
3 85 113
4 84 156
5 4740 9350
6 7 13
7 13 11
8 9 6
9 9 9
10 8 15
11 5350 7100
12 11 39
Total 10337 16879

In the main directions (flows number 5 and 1l1) the traffic
volumes had increased clearly. There were also clearly more
vehicles coming from the village of Kellerberg during the
after observations. Although there were more traffic during
the after observations the amount of conflicts remained the
same. The most common type of conflicts was during the both
observation periods the right angle conflict between the

flows number 3 and 1l1l.



5.3 The results of the Swedish team

The before and after study in the Kellerberg intersection

gave following results:

BEFORE AFTER

16 12

Number of conflicts

The results indicate a reduction in the number of conflicts.
This reduction is emphasized by the fact that traffic vol-

umes had increased significantly in the after study.

The conflict study and the volume counts indicate together

that traffic safety at the intersection is improved.

BEFORE AFTER DIFFERENCE
South North South North South North
(13526)/(12556) (20166)/(29096) (+49 %)/(+130 %)

The great difference between the two directions is probably

due to tourists returning from southern Europe.

Together the results of the conflict study and traffic vol-
umes indicate a considerable improvement of the traffic

safety.

Unfortunately the before and after-studies had to be carried
out on different weekdays. Activities at the construction
site created more local traffic during weekdays (when the
before study was carried out) than on Saturdays {when parts

of the after study was carried out).



The conflict results shown above are, however, adjusted due
to this difference. This is done by excluding conflicts with

lorries involved.

The conflict charts of the before and after studies are in

appendix 4.

5.4 Summary of the results

The results of both teams show an increase of traffic safety
in the Kellerberg junction. Even if the traffic situation
was quite different for both teams during the before and
after observations the results show a reduction of conflict

risks (SF,S) and a reduction of occurred conflicts (S).

Traffic volumes on the main road had clearly increased, es-

pecially on Friday - Saturday.

Rear-end and right-angle conflicts still seem to be a prob-
lem in the junction. The manoeuvre type is different de-
pending on which weekday the observations were carried out,
A new conflict type was detected by both teams, conflicts
between right-turners from Kellerberg and vehicles coming
from north on the main road (B100). The explanation for this
new type of conflicts is the increase of traffic volumes in

both directions.

Speeds (and the variations of speeds) are still too high in
the junction area.

6 CONCLUSIONS

6.1 Trautenfels

The implemented measures at the Trautenfels junction, fo-

cused on improved signing, did not create any major changes.



The main safety problems detected by both the teams during
the before study were still present at the after study.
Therefore it seems obvious that the measures that were im-
plemented didn't have had any great impact on driver be-

haviour.

The main safety problems were in both the before and after

study:

= high speeds of cars on the main road Liezen -
Schladming,

- complicated junction,
a) confusion regarding where to turn
b) confusion regarding priority rules

- poor location of the zebras.

The implemented measures have to be looked upon as a jus-
tified first step to try and increase car-drivers' atten-
tion. They must, however, be complemented by other measures.
It is the belief on the two teams that the countermeasures
proposed by them after the before study are still valid.

These proposals are:

1. Rumble-strips on the main road approaches. This is an
inexpensive measure that can be designed so that

speeds are reduced.

2. Reconstruction of the entire intersection:

- Change to an "ordinary" x-junction.

- Include all flows in the signal-control.

- Install traffic-actuated signals including separate
left-turning phases. Today there is both hardware
and software available that for instance makes it
possible to reduce the number of vehicles present in

the dilemma zone when the signal turns to yellow.

A complete reconstruction is of course much more ex-

pensive. In the long run it may, however, be cost-



effective.

3. If reconstruction is not considered the following

measures are proposed as a sSubstitute:

- The priority rule at the end of the right-turning
ramp from the main road should be changed.

- Left-turners should be quided by painted markings on
the road. This should include painted yield-signs
(especially relevant for left-turners from Bad
Ischl).

- The stop sign at the right-turn from Trautenfels
should be replaced by a yield sign (and marking on
the road).

- Sight conditions should be improved by removing ob-
stacles from some of the traffic islands.

- Relocation of the zebras from the western side to

the eastern side of the intersection.

The two main road approaches to the intersection are very
different. The west one is "simple" in the sense that it is
easy to detect the relevant information about directions,
etc. The east approach on the other side is "filled" with
irrelevant information" concerning petrol stations, cafe-
teria, etc. This environment creates confusion and may be
causing late decisions regarding turning, stopping for red
light, etc. A co-operation with the involved companys is

necessary in order to solve this problem.

6.2 Kellerberg

The countermeasures implemented in Kellerberg were obviously
more safety-beneficial than those implemented in Trauten-
fels. The former are also much more in line with the pro-

posals from the two teams,

The new road-markings together with the new sign, informing



about the end of overtaking possibilities seem to be effec-
tive in reduging rear-end conflicts. Overtaking in the in-
tersection areas has been reduced in direction south (Vil-
lach).

Unfortunately overtaking increased in the opposite direc-
tion. This indicates that the signs, informing about "over-
taking-possibilities in 500 m", are misleading the car-
drivers so that they start overtaking at the start of the
left-turning lane before the intersection, believing that

they had reached the overtaking lane.

When the implemented countermeasures are compared to the
proposed ones by the two teams there is only one major
measure that is not implemented, namely a speed-limit of 70
km/h or 80 km/h through the intersection. The two teams
still believe that a speed-limit, in combination with the

implemented measures, would increase safety even more.
The remaining conflicts are caused by:

- high speeds (incl variation in speed),

- poor sight conditions from the side roads.

The proposed speed-limit therefore seems to be highly rel-

evant.

In addition the two teams want to propose the following two

changes:

1) The sign that is informing about overtaking possibil-
ities should be removed and replaced by a warning sign
informing about the intersection ahead. This should be
completed by a painted line indicating that overtaking

is prohibited through the intersection.

2) Obstacles that are obstructing the view from the side

roads should be removed.
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1 INTRODUCTION

The conflict recording by the Swedish team was carried out by
two observers. The observers were located as indicated in
figure 1. The following observation hours were selected:

Thursday, 12 September 730- 830
900-1200
1330-1500
1530-1700
1730-1830 8 hours

Friday, 13 September 700- 830
930-1030
1100-1230
1400-1530
1600-1830 8 hours

Saturday, 14 September 700- 830
900-1030
1400-1500
1530-1700
1730-1800 6 hours

Sunday, 15 September 900-1030
1100-1230 3 hours

Total: 25 hours

After each individual observation period the observers chan-
ged position with each other. The observation area, as indi-
cated in figure 1, was larger than in a normal study in
Sweden. On the other hand the number of pedestrians and
bicyclists was so small that it was believed that two obser-
vers might be able to cover a larger area than normally.



FIGURE 1:

LOCATION AND TYPE OF THE 32 SERIOUS CONFLICTS.
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2 TECHNIQUE

In the former calibration study, in Malm® 1983, the Swedish
team tested four different definitions for the severity of
conflicts. This was due to an on-going redevelopment of the
technique. This work is now finalized with regard to choice
of severity definition. This new definition is based on a
Time to Accident - Vehicle speed relation and is in principle
the same as the one called "Sweden 4" in the Malmo-study.

As in the Malmd study all teams used the same data-sheet for
the recording of conflicts. The Swedish observers added to
the obligatory data, a description of the events leading up
to each conflict. These descriptions were then used to form
hypotheses regarding the causes of each conflict and this in
turn is one important part in the diagnosis presented in this
report.
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3 RESULTS

In total the Swedish team recorded 32 serious conflicts.

CAR-CAR CAR-PEDESTRIAN CAR-MOPED
28 2 2
88 % 6 % 6 %

The most common manoeuvre type in conflicts were rear-end (41

%) followed by merging (31 §%).

TABLE 1: TYPE OF MANOEUVRE.
MOTORVEHICLE MOTORVEHICLE
L * TOTAL
MOTORVEHICLE PEDESTRIAN
Right angle Rear end Merging Pedestrian crossing
Left turn
Oppossing etc
34,45,55, 56, 1,35,44,57, |18,19,29,54|4,98
103,105,108 53,74,75,131|58,70,96,
136,138,154 |156,160,163
164,165
7 13 10 2 32
22 % 41 % 31 ¢ 6 % 100 %




DIAGNOSIS BASED ON THE CONFLICT STUDY

Figure 2 presents the nine problems with regard to location
and manoeuvre type that were identified. They are ranked with
regard to their importance in producing risk of injury acci-
dents. The main problems as identified by the observers, are
as follows:

1. Left-turning vehicles versus on-coming ones

The straight on-going vehicles involved that are travel-
ling on the main road are keeping a rather high speed
(40-60 km/h) thus producing a high degree of severity.

2. Rear-end when vehicles are approaching the stop line

The following car is driving with fairly high speed
(> 50 kxm/h)

Drivers that decide to stop on yellow do this at a late
moment. This introduces an element of unexpectedness for
the following driver. Besides gaps are too small.

Long queues of vehicles waiting on red on the main road
did create situations where the end of the queue was
hidden right "behind" a bend. The available stopping
distance was in these cases very small.

Some drivers tended to make an initial braking that was
insufficient.

The former problem may be linked to drivers unawareness
of speed when approaching the intersection.

3. Rear-end when vehicles on the main road are to make a
right-turn to the exit-ramp

The exit is not clearly visible from the main road and
drivers therefore make late decisions to turn. The
consequent sudden braking or changing of direction is
unexpected by following drivers.

Some drivers tend to believe that all exiting on the
ramp is done without any braking on the main road.

4. Merging at the end of the same ramp

The ramp allows too high speeds. This combined with
moderate speeds of the conflicting straight on-going
cars causes confusion with regard to what priority
rule that is valid.

Difficulties in looking backwards to the right (a smal-
ler or bigger blind area, lorry driver for instance can
see nothing).

Drivers do not seem to be aware of the fact that there
actually is space enough for two vehicles, side by side.



Entering the minor road from the ramp that has a STOP-regu-
lation (direction: From Trautenfels)

- Many drivers do not obey the STOP-sign.

= The shoulder on the main road allows a car that is
approaching from the main road, to enter the main road
on the shoulder, without stopping for vehicles in the
driving lane. This may be looked upon as contradictory
to the "STOP-philosophy”.

- Vehicles on the main road are passing with rather high
speeds, even if they have been stopping for red.

- Right after entering the main road from the ramp there
is a large exiting area to parking and a petrol station.
This is a distracting element of importance.

- Sight-obstacle (mainly the small building for traffic
surveillance.

Driving against red

Besides the '"ordinary type of driving against red, i.e.
some tenths of a second after the change to red, there
were a few occasions when drivers passed a red signal

"in the middle of the phase". These events were conside-
red as being extremely serious because the drivers invol-
ved were obviously not aware of the violation. As this
type of violation was very infrequent the probability of
a conflict due to this type of violation was quite low.
Still one slight conflict occurred that clearly indicated
the potential of the problem.

Crossing pedestrians

- Very few pedestrians (makes pedestrian crossings
unexpected). Besides those who cross do rarely use the
facilities offered (zebra crossings).

- The former problem in other words: The existing zebras
do not seem to be located so that they interfere with
the most common walking paths.

Sudden lane changes

- The great proportion of strangers gives as one result
events where drivers end up in the wrong lane when ap-
proaching the intersection. The immediate reaction then
quite often is to change lane without good enough pre-
caution.

Slow moving vehicles, mainly linked to the local farming
activities caused "disturbances" of different kinds.
(Not indicated in figure 2).
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FIGURE 2: LOCATION AND TYPE OF MANOEUVRE IN IDENTIFIED
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The total number of accident, i.e. the six presented in
figure 3, are compared with the expected number of correspon-
ding accidents derived from the conflict study. For this
purpose the conversion factors between conflicts and acci-
dents that are developed in Sweden (urban areas) are used.
The number of conflicts are first enumerated to conflicts per
year (all days between 07.00 and 19.00).

The result is that the conflict count indicates 1,3 accidents
per year, compared with the six actually occurred.

One possible explanation for the big discrepancy between
expected number of accidents through the conflict counts and
the actual number of accidents that occurred 1984, may be the
fact that conflict counts were only done during a part of one
week while at the same time conditions seemed to vary consi-
derably between different parts of the week.

For instance 3 out of the 6 accidents occurred during a
sunday. The conflict counts also indicated that conflicts
were more frequent during the sunday. (See table 2). The
three hours of study on sunday morning therefore seems to
produce an underestimation of the weekly conflict rate and
consequently the expected number of accidents was
underestimated.

TABLE 2: CONFLICTS SPLIT ON DAY OF THE WEEK.

Day of the week Number of Number of Conflict/hours
conflicts obs hours

Thursday 14 8 1,75

Friday ° 8 1,1

Saturday 3 6 0,5

Sunday 6 3 2,0

Total 32 25 1,3

Still, even if this is taken into account there will remain a
difference between expected number of accidents through the
conflict count and actually occurred. We therefore bear the
suspicion that the conversion factors we used were too low
for the type of intersection/conflict we observed in Austria.
This intersection was a "country side" intersection with
rather high speeds and very few pedestrians and bicyclists.
The Swedish conversion factors are obtained at urban inter-
sections with lower speeds and lots of pedestrians and bicyc-
lists. This is probably the main cause of the difference. We
do not believe however that the fact that there were many
strangers passing the intersection influenced the conversion
factors. (In theory they should not as long as their’s, or
their vehicle’s, avoiding behaviour is not different from
what is the case in Swedish intersections).



5 COMPARISON WITH ACCIDENTS

Accident data was provided for 1984. There were however some
obvious misinformation, e.g. accidents that occurred 300
metres away from the intersection was mapped as if they had
occurred in the intersection. The reliability of the accident
data is therefore not quite clear.

Figure 3 indicates the location and type of manoeuvre in
those six accidents that were relevant to compare with the
conflict counts. (Injury accidents within the observation
area, occurring between 07.00 and 19.00, only when the signal
has been in normal operation).

It is not possible to compare individual location or types.
One can see however that the patterns, created by the acci-
dent study and conflict study, seems to be similar. The main
exception is the merging conflicts (at the end of the ramp)
that has not created any police-reported injury accident
during 1984. This of course may be due to randomness.

Schladming
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FIGURE 3: INJURY ACCIDENTS 1984 WITHIN THE OBSERVATION
AREA IN THE HOURS 07-19.
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1 RESULTAT AV KALIBRERINGSSTUDIEN
1.1 Datamaterialet

Under fyra dagars observation i Trautenfels registrerades
totalt 165 konflikter. 80 konflikter har registrerats av mer
4n ett team och sdledes ar mer an hdlften bara registrerade
av ett team. 46 konflikter har registrerats av tre eller fler
team.

Homogeniteten i beddmningarna fran de olika teamen ar under-
s6kt for de tre namnda uppdelningarna av data.

Tabell 1 visar antalet konflikter som varje team har regist-
rerat. Tabellen visar ocksa hur teamen har allvarlighetsgra-
derat konflikterna. "Icke registrerade" konflikter ar kon-
flikter som observatdérerna antingen inte sett eller sett men
inte be

konflikter" ar konflikter som det aktuella teamet inte skul-
le/kunde observera, antingen darfor att konflikten intraffade
utanfor observationsomrddet eller darfér att den intraffade
da teamet (tillfalligt) inte hade ndagon observatér pa plats.



Tabell 1 De olika konfliktteamens registreringar m a p alla

konflikter (1), konflikter registrerade av minst

tva team (2) och registrerade av minst tre team

(3). Icke registrerade och icke observerade kon-

flikter ar sammanslagna.

Registrerade konflikter
Land och Allvarlighetsgrad
dataset Icke reg. 1 2 3 4 5 Totalt
Icke obs.

Osterrike: 1 94 61 10 - - - 71

2 32 39 9 ol - - 48

3 17 22 7 . - . 29
Frankrike: 1 140 21 3 1 - - 25

2 62 14 3 1 = . 18

3 31 12 2 1l - N 15
Nederlan-
derna: 1 87 39 25 13 1 = 78

2 17 32 19 11 1 = 63

3 2 20 13 10 1 = 44
Sverige: 1 105 7 21 16 13 3 60

2 31 4 18 13 11 3 49

3 7 3 13 10 11 2 39
Finland: 1 103 51 9 2 - - 62

2 31 38 9 2 . - 40

3 10 27 8 1l = = 36
USA: 1 122 30 10 3 . . 43

2 53 17 7 3 . N 27

3 24 14 6 2 - - 22
Medelvarde 1 108,5 34,8 13,0 5,8 2,3 0,5 56,5

2 37,7 24,0 10,8 5,0 2,0 0,5 42,3

3 15,2 16,3 8,2 4,0 2,0 0,3 30,8

Man ser av tabellen att Frankrike registrerade det minsta
antalet konflikter. De registrerade ett litet antal aven vid
kalibreringsstudien i Malmdé 1983. Sverige daremot registre-
rade relativt sett fler konflikter an i Malmo.
registrerade flest konflikter (de var ej med i Malmé), tatt

féljda av Osterrike. USA registrerade det minsta antalet.

Nederlanderna

Det var bara det svenska teamet som registrerade konflikter

med allvarlighetsgrad 5. Det hollandska teamet anvande kate-
gori 4 en gang och kategori 3 regelbundet. Ovriga team anvan-
de nastan uteslutande kategori 1 och 2.

Fordelningarna &r i samtliga fall utom det svenska, som man

kunde foérmoda,

sned till hoéger.



Det svanska teamet tycks anvanda sin skala annorlunda &n
ovriga. I deras fall tycks det som om de har foérsékt maximera
skillnaden i allvarlighetsgrad mellan de konflikter som re-
gistrerats.

2 HOMOGENITETSANALYS

Dessa analyser ar utférda med hjalp av en Principal komponent
analys pa kvalitativa data. Metoden ar beskriven i rapporten
fran Malmoé-studien (Grayson, 1984). Datorprogrammet som ar
anvant heter PRINCALS. Detta program andrar klassificeringen
som de olika teamen gjort m a p konflikternas allvarlighets-
grad sa att man finner en optimal 1lésning pa Principalkompo-
nentproblemet.

2.1 Analys av hela datamaterialet

I denna analys anvandes alltsa alla 165 konflikterna som
registrerats av nagot team. Foérsta lésningen var i tva dimen-
sioner medan den andra var endimensionell.

Inga restriktioner vad gdller linearitet eller ens ordnings-
f6ljd har begransat omklassificeringen av de kvalitativa var-
dena (den allvarlighetsgrad som det enskilda teamet adsatt en
konflikt i sin egen skala). Man kan darfér jamféra ordningen
mellan de omklassificerade allvarlighetsvardena med vad som
forvantades for att kunna kontrollera konsistensen i allvar-
lighetsgraderingen.

I den tvadimensionella analysen ar egenvardena 0,45 resp
0,17. Dessa varden kan ses som genomsnittliga kvadrerade
korrelationer: De skall darfor variera mellan O och 1. ju
hogre vardet ar, desto battre ar homogeniteten i klassifice-
ringen mellan de olika teamen.

Vi ser att det andra egenvardet ar ganska lagt.

Tabell 2 visar komponentvikterna foér de olika landerna i de
olika dimensionerna.

Tabell 2 Komponentvikter och egenvdrden i den tva- resp
endimensionella homogenitetsanalysen pa hela data-

materialet.

Tvd-dimensionell En-dimensionell

analys analys

dim 1 dim 2 dim 1
Osterrike 0,78 0,07 0,74
Frankrike 0,64 0,27 0,64
Nederlanderna 0,67 0,17 0,66
Sverige 0,69 0,02 0,69
Finland 0,85 0,15 0,84
USA 0,11 0,96 0,53

Egenvarde 0,45 0,17 0,48



Om man ser pa den tva-dimensionella 1lésningen kan man se att
den andra komponenten domineras kraftigt av USA. Detta bety-
der att USA:s klassificering ar den mest unika. De andra
teamens satt att klassificera pa ar mer likt vartannat. De
har alla héga varden pa den foérsta komponenten. Det beslu-
tades darfér att det bara finns en gemensam dimension. Malmo-
studien gav samma slutsats.

En en-dimensionell analys har gjorts foér att tvinga fram en
reklassificering fér alla teamen som var sadan att homogeni-
teten i denna enda dimension ar maximal. Vi ser da att USA ar
tvingad in i denna gemensamma dimension och deras komponent-
vikter ékar fran 0,11 till 0,53. De andra teamens vikter
férblir desamma eller minskar ndgot. Homogeniteten dékar ocksa
nagot; egenvardet okar fran 0,45 till 0,48.

Komponentvikterna kan betraktas som korrelationskoefficienter
mellan de reklassificerade allvarlighetsbedémningarna for ett
team och de nya gemensamma "allvarlighetsvardena" for kon-
flikterna. Ju lagre komponentvikten ar for ett team, desto
lagre ar Kkorrelationen mellan detta teams allvarlighetsbeddm-
ningar och den genomsnittliga allvarlighetsbedémningen. Vi
ser i1 detta perspektiv att Finland har hégst korrelation
(0,84) med principalkomponenten, f6ljt av Osterrike 0,74. USA
(0,53) har fortfarande det lagsta vardet i denna gemensamma
dimension. De gemensamma "allvarlighetsvardena" kan alltsa
betraktas som ett "allvarlighetsindex" for varje konflikt.
Bilaga 1 visar alla konflikter organiserade m h t "allvarlig-
hetsindexet". Den visar dessutom varje teams egen allvarlig-
hetsbedémning ("kategorital") for varje konflikt. Inkonse-
kvensen i1 registreringen for de olika teamen kan upptackas
fran listan i bilaga 1. Man kan sedan utifran denna analys
vidareanalysera problemet med hjdlp av videoinspelningarna av
konflikterna foér att finna orsakerna till eventuella inkonse-
kvenser.

Tabell 3 visar reklassificeringen av varje teams allvarlig-

hetsbedomningar.

Tabell 3 Omklassificerade allvarlighetstal for de sex teamen
fér den endimensionella 1lésningen pa hela datamate-

rialet.

Inte registre- 1 2 3 4

rad/inte obser-

verad
Osterrike -0,22 -0,31 3,93
Frankrike -0,30 0,86 5,86
Nederlanderna -0,49 -0,28 0,41 3,12
Sverige -0,42 -0,67 0,53 -0,13 1,74 5,71
Finland -0,30 0,20 3,74

usa -0,27 0,03 1,05 6,96




Den enda inkonsekvensen som kunde upptickas fran tabell 3 var
det svenska teamets "kategorital" for allvarlighetsgrad 3. I
ovrigt ser vi att i allmanhet leder ett litet antal registre-
rade konflikter totalt till en hogre allvarlighetsnivd for
allvarlighetsgrad 1. Detta férefaller logiskt.

Tabell 4 visar korrelationen mellan de olika teamen.

Tabell 4 Korrelation mellan teamens registreringar i den
endimensionella lésningen fér hela datamaterialet.

Osterrike Frank- Neder- Sverige Finland USA
rike lander-
na

Osterrike -
Frankrike 0,35 -
Nederlan-
derna 0,39 0,28 -
Sverige 0,39 0,32 0,33 ~
Finland 0,64 0,45 0,47 0,47 s
USA 0,16 0,29 0,26 0,34 0,33 -

Finland har generellt sett hégst korrelation med de andra
teamen. Korrelationerna visar, precis som var fallet vid
Malméstudien, pa tamligen liten éverensstammelse mellan tea-
men. Det hogsta vardet var det mellan Finland och Osterrike.
Interkorrelationen mellan Sverige, Finland och Osterrike ar
forhallandevis hég. Detta skulle delvis kunna férklaras av en
inlarningseffekt; de tre nédmnda teamen var ju de som deltog i
en forstudie i Osterrike. Samtidigt bér det papekas att den
svenska och den finska tekniken har samma ursprung.

Sarskilda, djupgdende analyser av skillnader och likheter i
de svenska och finska teamens registreringar har gjorts pa
Malméstudiens data. Resultaten ar redovisade i Hydén (1987).

2.2 Analys av de konflikter som registrerats av minst tva
team,

Detta material bestar av 80 konflikter. De individuellt re-
gistrerade konflikterna (alltsd bara registrerade av ett
team) har i allmanhet det lagsta allvarlighetsviardet fér resp
team. Detta framgar av tabell 1.

Detaljerade resultat fradn analysen av de 80 konflikterna
redovisas inte eftersom resultaten till sin karaktdar i hég
grad liknar den som erhdélls vid analys av hela datamateria-
let. (165 konflikter). Trots att alltsd bara ca halften sa
manga konflikter ingdr i denna analys, leder det inte till en
battre 1lésning. Egenvadrdena i den tvadimensionella analysen
blev 0,46 och 0,17. Egenvardet i den en-dimensionella analy-



sen blev 0,47. (Motsvarande varden for hela materialet var ju
0,45, 0,17 respektive 0,48).

Komponentvikterna visar samma bild som vid analysen av hela
materialet. Den andra dimensionen dominerades &ater av USA,
dock i mindre grad. Aven den endimensionella lésningen visar
bara pa smirre férandringar.

Inkonsekvensen i det svenska teamets registrering kvarstér.
Allvarlighetsbedémningarna totalt fér alla teamen visar samma
storleksordning som tidigare analys. Det samma gdller fér
interkorrelationen mellan teamen. Detta konfirmerar resulta-
ten fran Malmé-studien dar man fann att analysen av de all-
varligaste konflikterna inte visade pa sarskilda registre-
ringsprinciper fér dessa konflikter jamfért med alla konflik-
ter.

2.3 Analys av de konflikter som registrerats av minst tre
team

Detta materialet bestdr av 46 konflikter. Analysen av detta
material gav hégre egenvarden; 0,31 och 0,17 i den tva-
dimensionella analysen och 0,53 i den endimensionella. P&
grund av det lilla antalet konflikter kan férbattringen emel-
lertid vara skenbar.

REFERENS

Homogenity analysis of the Trautenfels Conflictdata,
Siem Oppe, Institute of Road Safety Research, SWOV,
the Netherlands.
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