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1. Introduction 

Preparing by the realisation of first Road Safety Programme 

in SR Croatia certain number of dangerous crossroads in 

Zagreb have been analysed with the aim of giving proposals 

for improvements and solving of road safety problems. Beside 

accident analysis traffic conflict techniques and driver 

performance measures have been used as the analytic tools. 

Procedure applied and results achieved in that procedure, 

from one of thone crossroads in Zagreb are presented in 

furthe r. 

2. Basic characteristics of the crossroad 

Scheme and basic characteristics of treated crossroad are 

rresented in figure 1. As it is seen from that figure this 

crossroad is with four legs, almost at right angle each 

Other. Control of traffic flows is by traffic lights, except 

on section X-X (figure 1), where there is neither zebra-

-crossing for pedestrians, n,gither traffic light. 

Horizonpal signalisation on crossroad is in bad conditions. 

Pavement's surface is rather good, except ruts that arè 

present on major road. There is public lighting with weak 

illumination. 
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FIGURE 1 GENE.RAL VIEW OF THE CROSSROAD 
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Eastern Zeg of major road is in curve With the tentre.  of 

curvature on northern side. Inside of that curve there are 

high bushes that hinder the clearness along the road. 

3. Traffic accident analysis 

Three years period; (1983-1985) has been comprehended in.that 

analysis. Pattern of accidents according to the type from 

mentioned period is presented in table 1. 

Table 1 Type of accidents in period 1983-1985 

Head on 	18 	- 	7 	8 

Rear end 	24 	29 	27 	27 

Si de on 	18 	29 	26 	24 

Left turnning 	29 	35 	20 	28 

Pedestrian 	11 	7 	13 	10 

Other 	- 	-. 	7 	J. 

Total 700 	100 	100 	100 

Distribution of accidents in year 1983 is preSented in collid; 

sion diagram in figure 2. 

Analysis of the accidents resulted.as  follows: 

-. The most frequent type of accident is with left turnning, 

in 28 % at average. 

- The most frequently accidents are happening hetween hours 
isoo 	oo 

and 24 , in 43 %.at average, 
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- 1:early every second accident is happening at night, in 49 " 

at ave rage, 

- About 75 % of all accidents are happening in dry nave-
ment conditions, 

- The most frequent cause of accidents (in 47 % of all cases) 

is violation of giving way. 

4. DriVers' behaviour on crossroad • 

It has been estimated that one of the most important charac-

teristics of drivers' behaviour was st-eed of movements; 
especially on the major road, in direction eerst-west. Speeds 

of vehicle in that direction have been measured sistematica-

//y; in free traffic flow and in the leading of the.motorcade. 

Histogram of speeds' frequenties is presented in figure 3. 

Speeds of vehicle are in area between 45 and 85 km/h. • 

Spee'd limit, as it is seen in figure 2, is 60 km/h. That 

speed of limit is respected by the 70 % of vehicles. 

Almost every third driver drives at speed higher than posted 

speed limit is. 

However, it is necessary to mention that this crossroad is 

one in series-  on the major road with synchronised traffic 

lights at advanced speed of 60 km/h: 

5. Traffic conflicts analysis 

Conflict technique developed by Lund Institute of Technology 

has been used for data collecting of traffic conflicts on the 

crossroad. Total registering time Tas heen 3 hours and 15 

minutes. It was regarded narrowly•sufficient time period. 
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Problem was that registration had to be finished during the 

end of December. 

In mentioned period 27 serious traffic conflicts have been 

registered. Those conflicts are presented in diagram of 

traffic conflicts, in figure 4. 

There veere six types of conflicts. Number of conflicts of all 

types and volume of traffic flow on conflict routes are prn-

sented-in figure 5. 

As it is seen from figure 5 traffic conflict with the highest 

risk is conflict between vehicles on minor road; from the north 

in right direction and from the south in left turning. Conflict 

between vehicles on major road from gast to west and pedestri-

ans on western side of major road is conflict next to first 

one. 

Analysing by the all traffic conflicts the next factors are 

recognised as main contrihutors: 

- Too high level of speeds of the fastest vehicles, especially 

in the east-west direction and big differences in speeds of 

vehicles in the same traffic flow (of about 40 km/h), 

- Uncontrolled crossing of pedestrians on very wade area of 

western side of major road, 

- r;topping of vehicles on western side of major road, in east-

-west direction, in front of kiosk (object A in figure 1), 

- Big differencer; in paths and curvatures of left turnings on 

the crossroad, 

- Violation of the right of way on crossroad from the vehicles 

turning left, and 

- Bad quality of public lighting. 



FIGURE 4 TRAFFIC CONFLICT DIAGRAM 
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According to that next (ergonomie) countermeasures for the 

crossroad are proposed: 

- to introduce the organised (zebrá) crossing for pedestrians 

on the western side of major road and traffic light for re-

gulation of that traffic flow, 

- to remove BUS-stop, for west-east direction,  from the posi- 

tion in front of to position behind the crossroad, 

- to di,aw the horizontal signalisation on 

ally leading Zines for left turning, 

crossroad,,especi- 

- to reduce the speeds of the fastest vehicles. 

This way big differences hetween the speeds of vehicles 

would be decreased to the tolerable 

- to extend duration  of green phase for the south-north direc- 

tion on minor road in common green time for minor road; 

(introduction of "post-nhase clearing out 

road), 

on the minor 

- to improve of public lighting and 

- to remove the kiosk for tohacco and newspapers. 

In that case traffic conflict technique and driver performance 

measure have been used for the purpose of risk diagnosis. 

Determined risk values for all conflict types could be base 

for comparison of before and after state too. That comparison' 

is necessary for evaluation of proposed countermeasures. 



111(~MIIMM...MEIMME1 

1. 

1  

2 

FIGURE 5 TRAFFIC CONFLICTS AND THEIR RISKS 

TIME PERIOD 
3 h , 15 min 

( 1145-1245; 1310-14)°, 15001515; 1820-1920 

SERI OUS TRAFFIC 
CONFLICTS FLOW 

RISK ( X 103 ).". 
CONFLICTS  

• 21 

TYPE OF CONFLICT NO 

R4= 	
4 	X 105= 47 

85 

2 , = 43 

Q2 =168 1 

2+1+1 

0 

2 
1 

TZ  

3+3+4 	Z1 = 334 
® 	£2  =1702  R, = 	10   

X 101=13,3 753,9 • 

3 

• :•-• 612 

tiz  = 23 Rs = 	1   
• 118,6 X 10'= 8,4 

1 

0 

4 

2.141+2.1.1 

0 
• = 1278 

• =1278 8  R3  = 	X 10'  =  6,3 1 278 

5 

2.4  = 556 

22.: 556  3 	 Ra = 	X le= 5,4 
556 

2+1 

O 

6 

MOTOR VEHICLE 
— — --> PEDESTR1AN  

2, =1373 

£2= 231 
2 

R6- 
 5:3,2 

X 10.5= 1,8 

1 

0 




