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The intersection of Narogong Highway-Pangkalan road 5, Bantargebang , Bekasi city, 
is a four-arm intersection that connects Bekasi City with Bogor Regency and is the 
access to the Bantargebang TPA. The irregular and narrow traffic conditions at the 
intersection cause frequent traffic jams and are prone to accidents. Therefore, it is 
necessary to analyze the need for traffic light at the intersection so that a solution can 
be found in overcoming the problem of congestion and can help smooth the 
intersection. This analysis is based on the MKJI method (Indonesian Road Capacity 
Manual) 1997. The results of the analysis show that the intersection of Narogong 
Highway - Pangkalan road 5, Bekasi City is not able to serve the traffic flow to the 
maximum, this can be shown by the result of the calculation that has been carried out, 
so an analysis is needed to improve the performance of the intersection, from the 
existing calculations alternatives, selected 3 phase alternative with geometric 
widening, from this solution a cycle time of 80 seconds was obtained with a degree of 
saturation (DS) = 0.690 to 0.839, and a maximum queue length of 104 meters. The 
intersection of Jalan Raya Narogong - Jalan Pangkalan 5, Bantargebang , Bekasi City, 
is intersection four the arm that connects Bekasi City with regency Bogor as well as 
is access going to to Bantargebang landfill . Condition Then cross that doesn't regular 
and narrow at intersections the cause often happen congestion and danger happen 
accident . Therefore _ that is necessary Analysis Need for Traffic Lights at 
intersections so that obtained solution in overcome problem traffic jams and can help 
smoothness at intersections . Analysis This based on MKJI method ( Indonesian Road 
Capacity Manual) 1997. Analysis results is known that , the intersection of Jalan Raya 
Narogong - Jalan Pangkalan 5 Bekasi City is not capable serve current Then cross 
with maximum , p This can showed with results calculations that have been made 
done , so required analysis For increase performance intersection , from alternative 
existing calculations , selected _ 3 phase alternative with widening geometric , from 
solution This obtained time cycle by 80 seconds with mark degrees saturation (DS) = 
0.690 to 0.839, and long queue maximum 104 meters 
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INTRODUCTION 
Every big city faces serious traffic problems, 

especially at road junctions such as traffic jams and 
delays on road lanes. (Kumalawati et al., 2022; 
Listiana & Sudibyo, 2019; Prakoso et al., 2019; Safri 
et al., 2021; Study Analysis of Vehicle Volume at 
Signalized Intersections at the Alun Alun 
Intersection in Kediri City , nd; Wibisono, 2019) . 
With its development Bekasi city , then current 
transportation is also improving congested especially 
at intersections . Congestion Then cross the happen 
Because segment road the Already No capable Again 
accommodate / pass through current vehicle . 
Therefore _ That required the right solutions For 
overcome problem (Budiman & Intari, 2016; 
Sriharyani & Hadijah, 2016; Yayang Nurkafi et al., 
2019 ) . 

Jalan Raya Narogong and Jalan Pangkalan5 are 
an intersection four where are two roads joinor 
intersect . Lots of it vehicle light and vehicle the 
weight that crosses intersection can give rise to 
problems at certain times such as delays in the 
morning, afternoon , evening and night day (M. 
Anggraini et al., 2021; RA Anggraini et al., 2022; 
Hasibuan & Muchammad Zaenal Muttaqin, 2021; 
Los, nd; Wirianata et al., 2020) . This intersection is 
often problematic because there are no traffic lights 
at the intersection, so the resulting vehicle density is 
quite high, resulting in driver chaos and traffic jams 
at the intersection. (Azima & Yermadona, 2022; 
Kartika et al., 2016) . Arrangement Then cross at the 
intended intersection For arrange movement vehicles 
for each group movement vehicle to get move in a 
way alternate so that don't disturb each other between 
existing current _ (Hutabarat et al., 2020; Kurniati et 
al., 2020) . 

 
 
 
 
 

 
Objective from study This is plan a long time 

ago traffic at the intersection of Jalan Raya Narogong 
and Jalan Base 5. Benefits from research carried out 
is for competent parties in particular government as 
proposal or suggestions to overcome problems at the 
intersection those , share existing society _ around 
intersection the in order to drive with safe , 
comfortable and smooth , for student as material 
guide To use next research (Directorate General of 
Highways, 1997; Hasbi, 2019) 

 

METHOD 
Analysis used _ For calculation intersection No 

signal use Indonesian Road Capacity Manual method 
1997 (MKJI 1997). Performance measurement 
follows can estimated For geometry , 
environmentand Then cross with the method 
described in method This are : 
1. Capacity  

Capacity is amount maximum current traffic 
can maintained at a part road conditions certain and 
stated in vehicle / watch or junior high school / hour. 
Total intersection capacity can expressed as results 
multiplication between capacity base Codanfactors F 
adjustment [21] calculation intersection capacity 
according to MKJI 1997 
C= Co x Fw x FM x FCS x FRSU x FLT x FRT x 
FMI 
With :  
C = Capacity ( pcu / hour) 
Co = Capacity basic ( junior high school / hour) 
Fw = Factor correct wide enter 
FM = Factor correct road median type  
FCS = Factor correct size city  
FRSU = Factor adjustment vehicle No motorized , 
obstacles side and type environment road . 
FLT = Factor adjustment turn left  
FRT = Factor adjustment turn right  
FMI = Factor adjustment ratio minor current 
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Table 1. Variable - Variable Input Capacity Model 

 
 

2. Degrees Saturation  

Degrees saturation (DS) is defined as ratio 
current Then cross to capacity, used as the main 
factor in determination level performance 
intersections and segments road .[21]. Degree value 
saturation show is segment road to have problem 
capacity or no.Degrees saturation For all over 
intersection , (DS), is calculated as following : 
DS = QTOT / C 
With :  
DS = Degrees Saturation  
C = Capacity ( pcu / hour) 
QTOT = Quantity Total flow at the Intersection ( pcu 
/hour) 

3. Delay 
Delays at intersections is the total time the 

average resistance experienced by the vehicle when 
pass something intersection . Obstacle the appear If  
 

 
 
vehicle stop Because happen queue at the 
intersection . Delay at intersection can happen for 
two reasons that is Traffic Delays (DT) due to 
interaction traffic with another movement in 
intersections , and delays Geometric (DG) 
consequences disturbed or No disturbed deceleration 
and acceleration vehicle . 
Delay in the past cross road shared become a number 
of points assessment , as following : 
a) Intersection Traffic Delays 

Intersection Traffic Delays is Average delay 
entering vehicle _ intersection . Intersection Traffic 
Delays This determined based on value degrees 
boredom. 

 
 
 
 

Figure 1. Intersection Traffic Delays to Degrees Saturation

( Source: MKJI 1997) 
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b) Main Road Traffic Delays (DTMA) 
The Main Traffic Delays are Average delay _ 

entering vehicle _ intersection from road main . 

These Major Traffic Delays determined based on 
mark between Major Traffic Delays with degrees 
boredom . 

Figure 2. Main Traffic Delays Against Degrees Saturation 
(Source: MKJI 1997) 

 
c) Minor Road Traffic Delays (DTMI) 

These Minor Traffic Delays determined 
based on mark between Intersection Traffic Delays 
with Main Road Traffic Delays. With Formula As 
Following : 
DTMI = (QTOT x DT1 - QMA x DTMA ) / QMI 
With : 
QTOT = Total Current ( pcu / hour) 
DT1= Intersection Traffic Delay 
QMA = Major Road Flow 
DTMA= Main Road Traffic Delay 
QMI = Minor Road Current 

d) Delay Geometric Intersection (DG) 
Delay Geometric Intersection is Delay 

Geometric entering vehicle _ intersection . Delay 
Geometric Intersection calculated use formula as 
following : 
For DS < 1.0: 
DG = (1 - DS) x ( Pr x 6 + (1 - Pr ) x 3) + DS x 4 

For DS ≥ 1.0, 

DS = 4 
With : 
DG= Delay Geometric Intersection 
DS= Degrees Saturation 
Pr = Ratio Total Turn 

e) Delay Intersection (D) 
Delay Intersection can calculated use formula as 
following : 
D = DG + DT1 
With : 
D= Delay Intersection 
DG= Delay Geometric Intersection 
DT1= Intersection Traffic Delay  

4. Current Fed up 
Current saturation (S) is results from current fed up 
basis (So) and factors adjustment (F) at the 
intersection 

a) For count current fed up base at the intersection 
b) Count current fed up base at the intersection 

challenged 
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Table 2. Basic Saturation Currents for Countered Type Approaches 

Formulation For count is with , 
So = 600 x We 
Where :  
So = current fed up elementary ( junior high school / 
green jam ) 
We = width effective (m) 
 
 
 
 

5. Opportunity Queue 
Range mark opportunity queue determined 

from connection empirical between opportunity 
queue to degrees boredom , relationship the can seen 
through graphbetween opportunity queue to degrees 
saturation 
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Table 3. Opportunities Queue to Degrees Saturation 

 
 
 
RESULTS AND DISCUSSION 

1. Geometric Data 
Last survey location cross carried out at the 

unsignalized intersection of Jalan Raya Narogong - 
Jalan Pangkalan 5, Bantargebang District, Bekasi 
City, West Java Province 

 
 
 
 
 
 
 

Figure. 3. Sketch of Observation Location n 

 
Geometric data for Jalan Raya Narogong and Jalan 
Pangkalan 5 as following : 
a) Narogong Highway (north) 
Number of Lanes : 2 Lanes 
Lane Width : 10.1 meters 
Width Per lane : 5.05 meters 
b) Narogong Highway (south) 
Number of Lanes: 2 Lanes 
Lane Width: 10.1 meters 
Width per lane  : 5.05 meters 
c) Base road 5 (West) 

Number of Lanes  : 2 Lanes 
Lane Width   : 4.3 meters 
Width per lane  : 2.15 meters 
d) Base road 5 (East ) 
Number of Lanes: 2 Lanes 
Lane Width: 7.5 meters 
Width per lane  : 3.75 meters 
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2. Traffic Data at Intersections 
On calculations above that has been done for 

4 days that is Monday 23 May 2022, Thursday 26 
May 2022, Saturday 28 May 2022 and Sunday 29 

May 2022. Get seen difference amount passing 
vehicles _ intersection that . Following traffic data 
table for 8 hours each day. 

 
Table 4. Total Results Current Vehicle at the Intersection 
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3. Secondary Data 
Required secondary data _ for this data 

namely quantity data resident Bekasi city , way For 
get secondary data This that is with method observe 
viewing and downloading the data direct from the 

 official website of the Bekasi City Central Statistics 
Agency, the data is downloaded namely quantity 
data residents of Bekasi City. Secondary data results 
can seen as following : 

 

Table 5. Total Resident According to Group Age and Type Gender in Bekasi City 

 
 
Analysis Unsignalized intersection _ According to 
the 1997 MKJI calculations 

On analysis intersection not signal This The 
1997 MKJI formula issued by the Directorate is used 
General Binamarga as well as two mandatory forms 
filled , ie USIG-I form and USIG-II form . From the 

table below This obtained on Thursday , May 26 
2022 at 07.00 – 08.00 total passing vehicles 
intersection the is 7523 vehicles / hour or 4520.5 pcu 
/ hour. Ratio turn left and right on each approach and 
amount vehicle No motorized is 24 vehicles / hour 

 
Table 6. Results Past Volume Analysis Cross Intersection Hour Peak Maximum 
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From the table below This is peak hour Maximum is 
at 07.00 – 08.00. with an average approach width at 
the intersection of 4.54 meters. The intersection 
capacity is also obtained namely 3408.23 pcu / hour. 
Degree value boredom is 1.33. And queue 
probability is 72.79 - 151.63 

 

 

 

 

 

Table 7. USIG-II Analysis Results of Approach Width, Capacity and Intersection Traffic Behavior at Peak 
Hours 

 
 
From the evaluation that has been done done 
previously obtained superior results _ from 
conditions that have been determined Good That 
degrees saturation (DS), as well as postponement 
that refers to the conditions that have been met 
determined in the Indonesian Road Capacity Manual 
(1997), so step next thing to do is plan repair with 
objective For increase system control intersection at 
the intersection of Jalan Raya Narogong - Jalan  
 

 
Pangkalan 5. There are several alternative repair who 
will planned and ultimately will chosen One 
alternative best For repair system control 
intersection this . 

4. Alternative Planning Traffic Light 
Conditions Existing  

From the results calculation seen that wide road on 
approach north and south The same namely 5.05 
meters. Road width western approach 4.30 meters 
and wide road approach east 3.75 meters. 
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Table 8. Geometry and Environment at Intersections 

 
 

From the calculations that have been made 
done obtained results on each direction intersection 
covers the last volume cross vehicle or car passenger,  

 
comparison turn left and right as well as amount 
vehicle No motorized. 

  
 

Table 9. Results of Traffic Volume Calculations at Intersections the 

 
From the results calculations that have been made 
done , value SIG - IV form is obtained from 
calculation current saturation all approach , time  

 
green every approach , degree saturation every 
approach , and total time cycle at the intersection . 
can seen in the table following this . 

 
Table 10. Analysis Results Capacity and Signal Time at Intersections 

 
 

From the calculations that have been made carried 
out in the approach north , south , east and west are 
obtained results from mark amount long queue of 

vehicles _ queue , amount stops , and delays . 
Calculation results entered to in form provided by 
MKJI 1997. 
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Table 11. Results of Analysis of Queue Length , Number Vehicle Stop and Delay at Intersections 

 
 

5. Alternative Planning Light Then Cross 
for Condition Geometric Widening 

Widening the can seen as following : a. Widening 
existing on the approach east minor road by 1 meter, 
b. Road width on approach the western minor road is 
not carried out widening . 

c. Widening existing approach road main north by 
2.5 meters 
d. Widening existing approach road main south by 
2.5 meters 
e. The planned median on Jalan Raya Narogong is 1 
meter 

 
Figure 4. Sketch of the Road After Geometric Widening of Jalan Raya Narogong 

 
From the results calculation seen that wide 

roadapproach north and south The same namely 7.55 
meters. The width of the road western approach 4.30 
meters and wide road approach east 4.75 meters. 
From the calculations that have been made done 

results are obtained for each direction intersection 
includes vehicle traffic volume or car passenger, 
comparebeol left and right as well as amount vehicle 
No motorized . 
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Table 12. Geometry and Environment at Intersections 

 
 

Table 13 Results of Traffic Volume Calculations at Intersections Such  

 
From the results calculations that have been 

made carried out , the value of the SIG-IV form is 
obtained from calculation current saturation all 
approach, time  

 
green every approach , degree saturation every 
approach , and total time cycle at the intersection . 
can seen in the table following this . 

 
Table 14. Analysis Results Capacity and Signal Time at Intersections 

 
 

From the calculations that have been made 
carried out in the approach north, south, east and 
west are obtained results from mark amount long 

queue of vehicles _ queue, amount stops, and delays. 
Calculation results entered to in form provided by 
MKJI 1997. 
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Table 15. Results of Analysis of Queue Length, Number Vehicles Stopped and Delayed at the Intersection 

 
 

From the results calculation after done 
widening geometric during peak hours maximum , 
yield total ratio value current maximum of 0.714, 
long queue maximum 104 meters and value degrees 
saturation maximum of 0.839 where degrees 
saturation < 0.85. so that time the cycle will obtained 

is 80 seconds . From the results the , time cycle has 
fulfil recommendations recommended by MKJI 
1997 , namely time cycle maximum for 3 phases is 
100 seconds . So that can concluded that the resulting 
cycle time worthy For implemented . 

 

 
Figure 5. 3-Phase Traffic Signal Time with Geometric Widening 

 
CONCLUSION 

From several the conclusions that have been 
obtained , then can given suggestions and input 
expectedas material consideration For improvements 
to the intersection of Jl. Raya Narogong - Jl. 
Pangkalan5Bantargebang, Bekasi City became more 
Good performance in the future come , that is as 
following : 1. Necessary done widening geometric  
 
 
 
 
 
 

 
For Installation of traffic lights with the correct light  
settings recommended , ie with planninglights traffic 
uses 3 phases with widening geometric . 2. For repair 
study Next , expect to Do the survey again to get 
maximum results , though results from the 1997 
MKJI evaluation show appropriate for installing 
traffic lights, necessary reviewed back to installing 
traffic lights. 
 
 
 
 
 
 



2024 
 

REFERENCES 
Anggraini, M., Irawan, E., & Winayati, W. (2021). 

Planning for Traffic Light Simpang Empat Jl. 
Hr Soebrantas Panam – Jl. Raya Pekanbaru – 
Jl. Kubang Raya – Jl. Garuda Sakti Pekanbaru 

City. Racic : Wed Construction Research , 6 
(1), 12–21. 
https://doi.org/10.36341/racic.v6i1.1415 

Anggraini, RA, Sinaga, YE, Lestari, F., Pramita, G., 
& Kastamto, K. (2022). Evaluation of 
unsignalized intersections and fire planning. 
JICE (Journal of Infrastructural in Civil 
Engineering) , 3 (02), 32. 
https://doi.org/10.33365/jice.v3i02.2152 

Azima, F., & Yermadona, H. (2022). Analysis of the 
Performance of the Unsignalized Interchange 
at the Tanjung Pati Intersection, District 50, 
City. Encyclopedia Research and Community 
Service Review , 1 (2), 53–58. 
http://jurnal.ensiklopediaku.org 

Budiman, A., & Intari, DE (2016). Performance 
analysis of signalized intersections at the Boru 

intersection in Serang City. Foundation : 
Journal of Civil Engineering , 5 (2), 1–11. 
https://doi.org/10.36055/jft.v5i2.1252 

Directorate General of Highways. (1997). Mkji 
1997. In department of public works, 
“Indonesian Road Capacity Manual” (pp. 1–
573). 

Hasbi. (2019). Traffic Light Planning Study at the 
Ambe Nona-Opu to Sappaile-Batara Road 
Intersection, Palopo City . 16 , 1–17. 

Hasibuan, DYFC, & Muchammad Zaenal Muttaqin. 
(2021). Performance Analysis of Non-
Signalized Intersections at Sibuhuan Market 
Intersection, Padang Lawas Regency, North 
Sumatra. Scientific Journal , 21 (01), 53–60. 
https://doi.org/10.25299/saintis.2021.vol21(01
).6507 

Hutabarat, S., Lubis, F., & Saleh, A. (2020). Traffic 
Light Planning at the intersection of Jalan 
Garuda Sakti - Jalan Melati - Jalan Binawidya, 
Pekanbaru City. Engineering Journal , 14 (2), 
193–202. 
https://doi.org/10.31849/teknik.v14i2.4949 

Kartika, SW, Syafaruddin, & Sumiyattinah. (2016). 
Analysis and Evaluation of Roundabout 
Performance at SMP Negeri 1 Pontianak. 
Tanjungpura University Civil Engineering 
Student Journal , 1 (1), 1–10. 

Kumalawati, A., Sir, TMW, & Woda, D. (2022). 
Performance of signalized intersections at four 
intersections in Ende City. Journal of Civil 
Engineering , 11 (1), 41–48. 

Kurniati, T., Latif, A., & Putri, EE (2020). 
Evaluation and Planning of Traffic Lights at 
the Syekh Umar Khalil Road Intersection-
Bypass Padang City. Civil Engineering 
Journal (JRS-Unand) , 16 (1), 49. 
https://doi.org/10.25077/jrs.16.1.49-64.2020 

Listiana, N., & Sudibyo, T. (2019). Performance 
Analysis of Unsignalized Intersections on 
Jalan Raya Dramaga-Bubulak Bogor, West 
Java. Journal of Civil and Environmental 
Engineering , 4 (1), 69–78. 
https://doi.org/10.29244/jsil.4.1.69-78 

Los, UMDECDE (nd). ANALYSIS STUDY OF 
TRAFFIC LIGHT NEEDS AT THE 
UNSIGNALED TRIANGLE INTERCEPTION 
JL IR. SOEKARNO – DRS. MOH. HATTA, 
PENDEM, BATU, MALANG. Arranged . 

Prakoso, DB, Sutoyo, S., & Sudibyo, T. (2019). 
Evaluation of the Performance of the Jalan 
Pahlawan – Raden Saleh Sarif Bustaman 
signalized intersection in Bogor, West Java. 
Journal of Civil and Environmental 
Engineering , 4 (2), 135–148. 
https://doi.org/10.29244/jsil.4.2.135-148 

Safri, A., Das, AM, & Dony, W. (2021). Evaluation 
of the signalized intersection of Jalan Police 
Colonel M Taher, Jambi City. Civil Talent 
Journal , 4 (2), 94. 
https://doi.org/10.33087/talentasipil.v4i2.54 

Sriharyani, L., & Hadijah, I. (2016). Performance 
analysis of non-signalized intersections in 
Metro City (case study of road intersections, 
Jalan Jend. Sudirman, Jalan Sumbawa, Jalan 
Wijaya Kusuma and inspection roads). 

FOOTPRINT : Construction Application 
Technology , 6 (1), 8–14. 



2025 
 

StudyAnalysis of Vehicle Volume at Signalized 
Intersections at the Alun Alun Intersection in 
Kediri City . (nd). 

Wibisono, E. (2019). Performance Analysis of 
Signalized Intersections at Simpang Papar for 
Planning the Kertosono-Kediri Toll Road. 
UKaRsT , 3 (2), 23. 
https://doi.org/10.30737/ukarst.v3i2.492 

Wirianata, AD, AS, S., & Sumiyattinah. (2020). 
Traffic Light Planning at the intersection of 
Jalan Jenderal Urip Sumoharjo-Jalan Hos 
Cokroaminoto-Jalan Johar-Jalan Merdeka, 
Pontianak City . 1–10. 

Yayang Nurkafi, A., Cahyo, Y., Winarto, S., & 
Candra, AI (2019). Performance Analysis of 
Unsignalized Intersections at Branggahan 
Ngadiluwih Interchange, Kediri Regency. 
Journal of Technology Management & Civil 
Engineering , 2 (1), 164. 
https://doi.org/10.30737/jurmateks.v2i1.408 

 


