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1. Introduction
ment is considered a complex is-

-

to analyze and absorb a large quantity of information 

and transportation specialists widely use the data anal-
-

-
lated to road safety used by different agencies such as 

transportation decision-making process has been done 

methods of collecting and analyzing data were used 

and data analysis by statistical methods using SPSS 
-

tersections are a small part of the road but crash rates at 

because it reduces crash rates and increases roadway 

-
egories according to size of inscribed circle diameter 
and number of entering lanes: mini-roundabouts, sin-
gle-lane roundabouts and multilane roundabouts. These 

smaller groups e.g. rural, suburban and urban. Table 1 
compares the different categories of roundabouts.

-
lineate the entries, exits, and the circulatory roadway, 

-
-
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about below which may 
be expected to operate 
without requiring a de-
tailed capacity analysis 

mini-
round-
about

1
m

Up to approximately

single-
lane 

round-
about

1
m

Up to approximately

multi-
lane 

round-
about

m

Up to approximately
 for two-lane 

roundabout

types, color and application. Yellow edge lines along 
splitter islands are placed at the left edge of the ap-

White lane lines markings are used on multilane ap-
-

ized intersections, solid lane lines on approaches re-

last-minute lane changes. Solid lane lines on approach-

.

-
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studied the effect of lane line width and contrast upon 
lane keeping. They found that lane line width and con-

when the contrast is so extreme [Mcknight and  Tip-

-

-

this study the effects of rut depth, international rough-

on the number of accidents was studied. The results 

rates only at night and in rainy conditions [Chan et al., 

-
tion conditions. 

-

less. One point that will reduce the number of collisions 
is the use of appropriate geometric designs in round-
abouts. One possible solution from those countries with 

-

-
-

-

2. Research Methodology

-
nals and unnecessary lane change regarding approach-

2.1 Data Collection

-

-

by statistician.

day and at off-peak hours, so that the low-light pa-

-
-

ing turn signals and when they were not using turn 

lines, it does not need to change the lane, if it passes 
in the red line or blue line, it can only change the lane 
twice, if it changes more than twice, it is unnecessary 
lane change. Statisticians, according to the standard 



International Journal of Transportation Engineering, 
Vol.4/ No.1/ Summer 2016

in a hypothetical area in the roundabouts which did not 
counted as unnecessary lane changes.

selected double-
lane roundabouts

recorde the characteristics, volum , 
... roundabouts

take a photo 
of 

roundabout 
lines

determine the 
contrast of 
line colour 

with pavement

recorde the 
entry and 
circulating 

flow

determine 
the daily 
service 

volumes

determine 
the entry 

capacity of 
roundabou

t

determine 
Volume-to-

Capacity 
ratio

Data 
analysis

Pearson Bivariate 
Correlations 

analysis

Classificat
ion tree

Conclusion

independent-
samples t-

test

recorde the 
surface

distresses

determine 
the PCI 

recorde the characteristics 
of roundabout such as 

inscribed circle diameter

Reaction 
of driver

using signal
unnecessar

y lane 
chang

field studies
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Table 2. Characteristics of these roundabouts

Toba sq.
Mosque sq.

Student sq.
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 Name of roundabout / area of
roundabout’s pavement

(m2) 
Distress types  Severity

Level

 Area / Length /
Count

distress

Number of sam-
ple unit

Toba / 593

block cracking m2 

2

 
cracking  m

Alligator cracking m2 
Patching m2 9
Potholes One number

Ferdos / 761
block cracking m2 

2Patching m2 
Bumps and Sags m2 1

Mosque / 1256
cracking m 

Patching M m2 
 Weathering and m2 

Hazrat-G. / 1421

block cracking m2 
 

cracking  m

Alligator cracking m2 
Patching m2 

Imam-M. S. / 1943

block cracking m2 
 

cracking 9  m

Potholes One number
Patching m2 

Student / 2119.5

block cracking M m2 
 

cracking  m

Potholes M One number
Patching m2 

 Weathering and M m2 12

Seyyed-H. N. / 1413

block cracking m2 
Alligator cracking m2 

Patching m2 
Potholes One number

-
-

cording to Table 1, on the two-lane roundabout. Most 
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2.2 Pavement Condition Index Calculation
-

it is used from existing standard forms for collecting 
da -

-

within a sample unit and by the existing charts, a deduct 

-
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-

Step3

- 11.
Step4

 
  

2.3 Roundabout Volume-to-Capacity Ratio 
Calculation

-

British method for the analysis of roundabout capacity 

used to analyze roundabout capacity, such as British-
-
-

software which are estimated capacity, delay, queue, 

-

expected capacity of a double-lane roundabout based 

lane roundabouts. The capacity forecast is based on 

-

hours per working week circulating and entering traf-
-

.  Using 

-

The capacity of each approach was calculated using 

-

-

-
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Where

l

ce QQ . ……

Where

e

c

2.4 Calculating the Contrast of Pavement Lane 
Lines Color at Roundabout

s study, to determine the intensity of the colours 

 

-
tal and the light in the time of shooting was morning 
light and all the shots were prepared in a period of less 
than 1 hour.Using Colour Contrast Checker software, 

-
mined by calculating the mean, for each roundabout 
one number  was considered. So the ratios larger than 

3. Data Analysis

-
search by Attiyah M. Al-Atawi, independent-samples 

this study used independent-samples t-test to determine 
-

different types of roundabouts, the studied roundabouts 
-
-
, 

and explore reliable answer to the question of whether 
-
-

-

Mosque square, because of similarity in geometry and 

-

-
ond row t would be reported. Assuming homogeneity 

-
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-

unequal.

-
ances of the two groups are not equal and also between 
unnecessary lane change and use of signals, in type 1 

ratio and inscribed circle diameter, which based on 

.The outputs of Color Contrast Checker Software

signals

-
-

ing through double-lane roundabouts in an arterial road 
-

3.1 Pearson Bivariate Correlations Analysis

strength and the direction of the linear relationship be-
-

cient indicates whether the direction of the relationship 

 -samples T Test 

for Equality of 

riances 

t-test for Equality of Means 

 Sig. t df Sig. 

-  

Mean 

Difference 

Std. Error 

Difference 
of the Difference 

 Upper 

Using  signal 

assumed 

  -    -   -  -.1  

assumed 

  -    -   -  -  

Unnecessary 

lane chang assumed 

  -    -   -  -  

assumed 

  -    -   -  -  
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Using SPSS, the correlation between the independent 

signals and unnecessary lane change was determined. 

-

-

to-capacity is directly related to the unnecessary lane 
change, it means that in roundabouts with a greater 

Condition, the number of unnecessary lane change in-
creases.

-

change

*Correlation independent

..          
to-capacity ratio

..--

..- 
contrast

*according to Pearson Bivariate Correlations

*Correlation-
able

-
pacity ratio

-

 
contrast

*according to Pearson Bivariate Correlations

-
-

on turn signals, such that if there is a forwa

tool for data mini -

-

using turn signals were determined.

not use turn signals at the roundabout. As can be seen, 

-
ables and their impact on the use of turn signals.

signal. Also, at the roundabout with inscribed circle 

-

reduces car crashes [Sul

4. Conclusions
This study focused on the decision-making of multi-

analysis show that one of the reasons for unnecessary 
-

a-
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-

-
 The results of this paper 

-

-
about

than with other roundabouts. The results also indicated 

made unnecessary lane changes. 
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The study of samples from small roundabouts deter-

-

A study of small, local roundabouts was performed. 
-

the cited study, only one roundabout had an appropri-
ate lane situation, and lane contrast was more than 

-
-

ment of laws to encourage the use of turn signals, is 
required. 

-
-

trial areas can be examined, rather than roundabouts in 
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