
 

 

1 

 

I. INTRODUCTION 

 

A. Background 

Transportation has an important aspect in establishing a human 

civilization that is growing increasingly. Almost all people take part in 

transportation activities, either using transport mode or not for their daily 

activities. This is related to the needs to be filled is not only located in one place. 

The expanding of transport needs  (demand) is reflected  by the existing of growth 

population, the developing of areas, the increasing of production items, income 

and need to travel. But, when the demand is not followed by the availability of 

transport supply (i.e. transportation network, vehicles and transport 

management), so it will cause some problems in transportation. This condition 

generally becomes the main problem in urban areas that has a quite high 

accessibility and mobility in the city. 

Surakarta is a developed city. This is proven by high accessibility and 

mobility of people, vehicles or goods that move from one location to another 

location particularly in relation to economic activity. Then, the transportation 

infrastructure is the major component to make mobility of passenger and goods 

run smoothly, securely, safely and it can also reduce the traffic congestion. So, it 

take part in realizing the city icon of Surakarta as the spirit of Java because it has a 

very complex functions ranging from trade, service, tourism, industry, culture, 

sport and education.  

The increasing of traffic volume in Surakarta has caused an increasing 

of congestion in several road networks. The congestioncaused driver stress, tired, 

the waste of fuel costs and also increasing the air pollution. Such condition can 

take place in peak hour, which is in the departure toward offices and schools or 

the return from schools and offices. Traffic jam phenomenon at intersection 

especially in peak hour can be found at some signalized intersections and roads 

especially in Simpang Tiga Kerten, Surakarta. 
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Simpang Tiga Kerten is a meeting point between Jl. Slamet Riyadi and 

Jl. Ahmad Yani, Surakarta. This intersection connects to the CBD in Surakarta, 

and it also closes to education, health and public facilities areas. Some public 

facilities are SMA 1 Batik, SMP Batik and SMK Muhammadiyah Surakarta, Jiwa 

Sraya and XL Axiata offices, BST bus stop, Solo Square, Komando Daerah 

Militer IV headquarters and Panti Waluyo Hospital. In addition, Simpang Tiga 

Kerten is used as an access of vehicles to enter and/or leave the city which can 

increase the trip generation around the area. 

The Local Government through the Communication, Informatics and 

Transportation Department (Dishubkominfo) Surakarta is developing integrated 

traffic management control system named Area Traffic Control System (ATCS). 

This system is equipped at the intersection with high traffic flow. Based on the 

year, the Government implemented phase I - IV during 2006 - 2009 and phase V 

in 2010, they were assisted by the the Ministry of Transportation (Soedrajat, 

2013). ATCS technology is a green transport infrastructure that can be used to 

manage all of the traffic movements at signalized intersection through the central 

control of ATCS.  

The aim of ATCS is to enable the vehicle movement continuously and 

minimize the delay in intersection (Risdiyanto, 2014).  On the other hand, ATCS 

also plays a role in producing the best performance for traffic situation at present. 

According to Alamsyah (2005), the performance of traffic flow can be measured 

as a delay, the number of stopped, travel time, traffic safety, freedom of 

movement, and pollution (gas emision and noise). 

Traffic delay at signalized intersection is used as an indicator to evaluate 

the performance of intersection refers to MKJI 1997. The using of  MKJI 1997 

method for the traffic condition at present needs to be evaluated. The delay value 

needs to be compared with the result of field survey method using ATCS. 

According to Noor (2007) the implementation of ATCS at signalized intersection 

reduced delays up to 40%. Based on the results of the comparison of the delays by 

using MKJI 1997 method and field survey method, it can be known the most 

relevant method to analyze the delay according to a real field condition. 
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B. Research Problem 

Based on the background, the problems in this research can be written as 

follows: 

1. What factors are considered in the analysis of delay of signalized intersection 

equipped with ATCS by using MKJI 1997 and field survey methods? 

2. What is the delay produced by MKJI 1997 method? 

3. What is the delay produced by field surveys method? 

4. How is the comparison of delay at signalized intersection using both 

methods? 

C. Research Objective 

The objectives of this research are: 

1. To determine the factors which are considered in the analysis by using MKJI 

1997 and field survey methods. 

2. To calculate the delay produced by MKJI 1997 method. 

3. To calculate the delay  produced by field surveys method. 

4. To compare  the delay value at signalized intersection using both methods . 

D. Research Contribution 

 The  contributions of the research are: 

1. Theoretically, it applies knowledge particularly related to traffic management. 

2. To provide information and material inputs on related institutions used as a 

raw material to evaluate the current situation. 

3. To support a data for any similar research. 

E. Research Limitation 

1. The survey carried out in a day at peak hour with the densest traffic flow, 

then it is converted  in passanger cars unit. The main survey is carried out on 

Thursday, June 5
th

, 2014. 

2. The obtained data from field observation are number of waiting vehicle 

every15 seconds, stopped (in red and amber time) and not stopped vehicles 

(in green and amber time).  



4 

 

 

 

3. Cycle time of data ATCS obtained from Dishubkominfo Surakarta, i.e the 

green time, amber time and all red.  

4. Queue length observed in the field is 200 meters for observing waiting 

vehicle in 15 seconds when the video recording monitoring and controlling 

intersection used to know queue length in field from ATCS data doesn’t exist 

because of the damaged or did not work and it can not reach all intersection 

approaches. 

5. Without analysing  fuel saving, vehicle speed and travel time. 

F. Originality of Research 

This rresearch is about the comparison of delay of signalized intersection 

equipped with ATCS and field survey method at Simpang Tiga Kerten in 

Surakarta. As far as author know, this research has not been conducted in Civil 

Engineering Department, Universitas Muhammadiyah Surakarta. However, 

similar researches have been done by Noor (2007) who was conducted a study of 

area traffic control system (ATCS) at intersection in Malang (Jl. A.Yani – L.A. 

Sucipto – Borobudur), and also Risdiyanto (2008) has talked about the 

comparison between delay for signalized intersection by MKJI 1997 and field 

survey methods in Yogyakarta at Simpang Tunjung (Jl. Dr. Sutomo with Jl. 

Tunjung Baru), and Sutandi (2010) has studied the characteristic of signalized 

intersection which need advanced traffic control system application. 

G. Similarities and Differences with Previous Research  

The similarities and the differences of this research with other researchs 

can be seen in Table I.1. 
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Table. I.1 Similarities and differences with previous research 

Name Title of Research Location of 

Research 

Types of 

Intersection 

Number of 

Intersection 

The  Method 

Used 

Results of Research 

Noor 

(2007) 

Study of Area Traffic 

Control System 

(ATCS) at intersection 

in  Malang 

(Jl. A.Yani - L.A. 

Sucipto – Borobudur) 

Malang Signalized 

Intersection 

 equipped with 

ATCS 

2 Signalized 

Intersection    

MKJI 1997 The characteristics of traffic flow at 

intersection at Jl. A.Yani - L.A. Sucipto - 

Borobudur were varies.. The performance 

of intersection was not optimal, that could 

be seen from the average delay  176.86 

sec/pcu. By applying ATCS, it could be 

minimized the delay up to 40% (107.24 

sec/pcu) at intersection at Jl. A.Yani - L.A. 

Sucipto - Borobudur. 

Risdiyanto 

(2008) 

The Difference of 

Delay at Signalized 

Intersection Analyzed 

with  MKJI1997 and 

Field Survey Methods  

Yogyakarta Signalized 

Intersection   

1 Signalized 

Intersection   

MKJI 1997 

and Field 

survey 

methods 

Result of research conducted by Risdiyanto 

(2008) by using the 1997 MKJI method 

obtained 26.1261 sec/pcu delays and field 

survey method 15.305 sec/pcu. 
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Tabel I.1. Similarities and differences with previous research (continuation)  

 in Yogyakarta Yogyakarta Signalized 

Intersection   

1 Signalized 

Intersection   

MKJI 1997 

and Field 

survey 

methods 

These results reinforce previous studies that 

intersection delay value is greater than the 

real field conditions. Thus the use of the 

1997 MKJI method in purely less suitable 

to be applied in Yogyakarta . 

Sutandi 

(2010) 

Characteristic of 

Signalized Intersection 

which Need Advanced 

Traffic Control System 

Application 

Bandung Signalized 

Intersection  

that applied 

SCATS  

(Sidney 

Coordination 

Adaptive 

Traffic Control 

System)  

19 Signalized 

Intersection   

1. Manual 

traffic 

count 

2. Videos 

Camera 

3. Floating 

Car 

Technique 

He results found that the application of 

ATCS was recommended to signalized 

intersections with characteristics of many  

intersection approaches, located in CBD, 

closed distance to adjacent intersection and 

high side frictions. The findings were very 

beneficial not only for Bandung but for 

other large cities in Indonesia that have 

similar local conditions. Therefore, the 

application of ATCS with very high cost 

could be implemented only to the necessary 

signalised intersections. 

 


