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ABSTRAK 

Peningkatan jumlah kendaraan akibat pertumbuhan penduduk 

menimbulkan permasalahan lalu lintas, terutama di kawasan perkotaan seperti 

Kecamatan Taman, Kabupaten Sidoarjo, Salah satu titik rawan kemacetan 

terdapat pada simpang tiga bersinyal Jalan Raya Kletek yang merupakan jalur 

penghubung utama antara Kota Surabaya dan Kota Sidoarjo. Kondisi kapasitas 

jalan yang tidak sebanding dengan volume kendaraan mengakibatkan tundaan, 

antrian panjang.  

Penelitian ini bertujuan untuk mengetahui volume kendaraan pada jam 

puncak, parameter besar kapasitas pada sipang tiga bersinyal kletek, serta kinerja 

Simpang Tiga Bersinyal diRuas Jalan Raya Kletek menggunakan Metode Manual 

Kapasitas Jalan Indonesia (MKJI 1997) untuk menghitung kapasitas, derajat 

kejenuhan, tundaan rata-rata dan tingkat pelayanan simpang. Data yang digunakan 

meliputi, kondisi geometrik jalan, volume lalu lintas, kapasitas, serta derajat 

kejenuhan. Pengumpulan data dilakukan melalui survei lapangan. Analisis 

dilakukan pada setiap pendekat simpang. 

Hasil analisis pada hari Selasa pukul 18.00–19.00 menunjukkan bahwa 

total volume kendaraan yang melewati simpang mencapai 2.654 smp/jam, dengan 

arus tertinggi berasal dari arah barat sebesar 1.130 smp/jam. Kapasitas simpang 

yang diperoleh dari perhitungan MKJI 1997 adalah sekitar 2.725 smp/jam, 

sehingga menghasilkan derajat kejenuhan (DS) sebesar 0,97 yang menandakan 

kondisi simpang telah berada pada ambang jenuh. Nilai tundaan rata-rata dan 

angka henti yang tinggi menunjukkan bahwa kinerja simpang berada pada tingkat 

pelayanan F (macet). Kondisi ini menunjukkan bahwa arus lalu lintas pada jam 

puncak sore telah melampaui kemampuan simpang dalam melayani kendaraan, 

sehingga diperlukan evaluasi ulang terhadap pengaturan waktu sinyal atau 

perbaikan geometrik untuk meningkatkan kapasitas dan menurunkan tundaan. 

Kata Kunci: Kapasitas Simpang, Derajat Kejenuhan, Tundaan, Angka Henti, 

MKJI 1997  
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ABSTRACT 

population growth has caused traffic problems, particularly in urban 

areas such as Taman District, Sidoarjo Regency. One of the congestion-prone 

points is the signalized three-leg intersection on Jalan Raya Kletek, which serves 

as a main connecting route between Surabaya City and Sidoarjo City. The 

imbalance between road capacity and traffic volume has resulted in delays and 

long queues. Therefore, it is necessary to analyze the intersection performance to 

determine the level of saturation and the effectiveness of the existing signal 

settings. 

This study aims to determine the traffic volume during peak hours, 

identify the capacity parameters at the Kletek signalized three-leg intersection, 

and analyze the intersection’s performance using the Indonesian Highway 

Capacity Manual (MKJI, 1997) method. The parameters calculated include 

capacity, degree of saturation, average delay, and level of service. The data used 

consist of geometric conditions of the road, traffic volume, capacity, and degree 

of saturation. Data collection was carried out through field surveys, and analysis 

was conducted for each intersection approach to obtain representative results of 

existing traffic conditions. 

The analysis results for Tuesday at 18:00–19:00 show that the total traffic 

volume passing through the intersection reached 2,654 pcu/hour, with the highest 

flow coming from the west approach at 1,130 pcu/hour. The intersection capacity 

obtained from MKJI 1997 calculations was approximately 2,725 pcu/hour, 

resulting in a degree of saturation (DS) of 0.97, indicating that the intersection 

is at a near-saturated condition. The high average delay and stop rate 

demonstrate that the intersection operates at Level of Service F (congested). This 

condition indicates that the evening peak-hour traffic flow has exceeded the 

intersection’s service capacity, suggesting that a reevaluation of signal timing or 

geometric improvements is necessary to increase capacity and reduce delay. 

Keywords: Intersection Capacity, Degree of Saturation, Delay, Stop Rate, Level 

of Service, MKJI 1997A. 

 





 ix 

DAFTAR ISI 

 
LEMBAR PENGESAHAN TUGAS AKHIR ..................................................... ii 

LEMBAR PERNYATAAN ORIGINAL ........................................................... iii 

LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI .............................. iv 

KATA PENGANTAR ........................................................................................ v 

ABSTRAK ........................................................................................................ vii 

ABSTRACT ....................................................................................................... viii 

DAFTAR ISI ...................................................................................................... ix 

DAFTAR GAMBAR ......................................................................................... xi 

DAFTAR TABEL ............................................................................................ xiii 

BAB 1 PENDAHULUAN .................................................................................. 1 

1.1 Latar Belakang .......................................................................................... 1 

1.2 Rumusan Masalah ..................................................................................... 3 

1.3 Tujuan Penelitian....................................................................................... 3 

1.4 Batasan Masalah ........................................................................................ 3 

1.5 Manfaat Penelitian ..................................................................................... 4 

BAB II TINJAUAN PUSTAKA ......................................................................... 5 

2.1 Penelitian Terdahulu.................................................................................. 5 

2.2 Landasan Teori .................................................................................... 10 

2.2.1 Pengertian Simpang Bersinyal .......................................................... 10 

2.2.2 Karakteristik Simpang ...................................................................... 10 

2.3 Survei Lalu Lintas ................................................................................... 11 

2.4 Volume Lalu Lintas Jalan (Q) ................................................................. 11 

2.5 Kapasitas Simpang .................................................................................. 12 

2.6 Derajat Kejenuhan(DS) ........................................................................... 12 

2.7 Waktu Hijau ............................................................................................ 13 

2.8 Waktu Siklus ........................................................................................... 13 

2.9 Arus Jenuh............................................................................................... 14 

2.10 Faktor Penyesuaian Gerakan Belok Kanan ............................................ 14 

2.11 Faktor Penyesuaian Belok Kiri .............................................................. 15 

2.12.Panjang Antrian ..................................................................................... 16 

2.13 Angka Henti .......................................................................................... 17 

2.14 Tundaan ................................................................................................. 18 

2.15 Hambatan Samping ............................................................................... 18 

BAB III METODE PENELITIAN .................................................................... 19 

3.1 Diagram Alir Penelitian ........................................................................... 19 

3.2 Penjelasan Penelitian ............................................................................... 20 



 
 

 x 

3.2.1 Studi Literatur ................................................................................... 20 

3.2.2 Rumusan Masalah ............................................................................ 20 

3.2.3 Survei awal ....................................................................................... 20 

3.2.4. Pengumpulan Data ........................................................................... 21 

3.2.5 Pengolahan Data ............................................................................... 21 

3.2.6 Hasil Analisis ................................................................................... 22 

3.2.7 Kesimpulan Dan Saran ..................................................................... 22 

3.3 Teknik Survei .......................................................................................... 22 

3.4 Lokasi Penelitian ..................................................................................... 24 

BAB IV ANALISIS DAN PEMBAHASAN DATA ......................................... 27 

4.1 Data Sekunder ......................................................................................... 27 

4.2 Data Geometrik Simpang ........................................................................ 27 

4.3 Volume Lalu Lintas ................................................................................. 30 

4.4 Arus Jenuh ............................................................................................... 33 

4.5 Kapasitas (C) dan Derajat Kejenuhan ...................................................... 38 

4.6 Panjang Antrian ....................................................................................... 49 

4.7 Angka Henti & Tundaan.......................................................................... 66 

4.8 Perbedaan Waktu Sinyal .......................................................................... 77 

BAB V KESIMPULAN DAN SARAN ............................................................ 85 

5.1 Kesimpulan.............................................................................................. 85 

5.2 Saran........................................................................................................ 85 

DAFTAR PUSTAKA........................................................................................ 87 

LAMPIRAN I .................................................................................................. 1 

 

  



 xi 

DAFTAR GAMBAR 

Gambar 1. 1 A Kondisi Jalan Simpang tiga Kletek pada saat sore hari menuju 

arah Kota Mojokerto dan; B. Kondisi Jalan Sawunggaling pada saat sore hari 

menuju arah Kota Mojokerto dan Kota Sidoarjo ................................................. 2 

 

Gambar 2. 1Simpang Bersinyal Tiga Lengan .................................................... 10 

Gambar 2. 2Gambar Penyesuaian Faktor Belok Kanan..................................... 15 

Gambar 2. 3Gambar Penyesuaian Faktor Belok Kiri ........................................ 16 

Gambar 2. 4Perhitungan jumlah antrian (NQmax) smp .................................... 17 

 

Gambar 4. 1 GeometriSimpang Jalan Raya Kletek Kota Sidoarjo .................... 28 

Gambar 4. 2 Grafik Volume Lalu Lintas Pada Jam Puncak .............................. 32 

  



 
 

 xii 

 

 

 

 

 

 

 

 

 

 

 

 

(halaman sengaja dikosongi)  



 xiii 

DAFTAR TABEL 

Tabel 4. 1 Tabel Jumlah Penduduk Kecamatan Taman ........................................... 27 

Tabel 4. 2Data Lingkungan Simpang Jalan Raya Kletek ........................................ 29 

Tabel 4. 3Data Pendekat Simpang Tiga di Jalan Raya Kletek ................................. 29 

Tabel 4. 4 Data Volume Lalu Lintas Hari Senin ..................................................... 30 

Tabel 4. 5 Rekapitulasi Volume Arus Kendaraan yang melewati Persimpangan di 

Jalan Raya Kletek pada jam puncak ........................................................................ 32 

Tabel 4. 6Arus Jenuh Pada Kondisi Eksisting Hari Senin ....................................... 33 

Tabel 4. 7Arus Jenuh Pada Kondisi Eksisting Hari Selasa ...................................... 34 

Tabel 4. 8Arus Jenuh Pada Kondisi Eksisting Hari Rabu ........................................ 34 

Tabel 4. 9Arus Jenuh Pada Kondisi Eksisting Hari Kamis ...................................... 35 

Tabel 4. 10Arus Jenuh Pada Kondisi Eksisting Hari Jumat ..................................... 36 

Tabel 4. 11Arus Jenuh Pada Kondisi Eksisting Hari Sabtu ..................................... 36 

Tabel 4. 12Arus Jenuh Pada Kondisi Eksisting Hari Minggu.................................. 37 

Tabel 4. 13Rekapitulasi Arus Jenuh Pada Kondisi Eksisting .................................. 38 

Tabel 4. 14Kapasitas & Derajat Kejenuhan pada kondisi Eksisting Hari Senin ...... 39 

Tabel 4. 15Kapasitas & Derajat Kejenuhan pada kondisi Eksisting Hari Selasa ..... 40 

Tabel 4. 16Kapasitas & Derajat Kejenuhan pada kondisi Eksisting Hari Rabu ....... 42 

Tabel 4. 17Kapasitas & Derajat Kejenuhan pada kondisi Eksisting Hari Kamis ..... 43 

Tabel 4. 18Kapasitas & Derajat Kejenuhan pada kondisi Eksisting Hari Jumat ...... 45 

Tabel 4. 19Kapasitas & Derajat Kejenuhan pada kondisi Eksisting Hari Sabtu ...... 46 

Tabel 4. 20Kapasitas & Derajat Kejenuhan pada kondisi Eksisting Hari Minggu... 48 

Tabel 4. 21Panja ng Antrean Kendaraan Hari Senin ............................................... 50 

Tabel 4. 22Panjang Antrean Kendaraan Hari Selasa ............................................... 52 

Tabel 4. 23Panjang Antrean Kendaraan Hari Rabu ................................................. 54 

Tabel 4. 24Panjang Antrean Kendaraan Hari Kamis ............................................... 57 

Tabel 4. 25Panjang Antrean Kendaraan Hari Jumat ................................................ 59 

Tabel 4. 26Panjang Antrean Kendaraan Hari Sabtu ................................................ 61 

Tabel 4. 27Panjang Antrean Kendaraan Hari Minggu ............................................. 63 

Tabel 4. 28Angka Henti & Tundaan Pada Hari Senin ............................................. 66 

Tabel 4. 29Angka Henti & Tundaan Pada Hari Selasa ............................................ 67 

Tabel 4. 30Angka Henti & Tundaan Pada Hari Selasa (Lanjutan) .......................... 68 

Tabel 4. 31Angka Henti & Tundaan Pada Hari Rabu .............................................. 69 

Tabel 4. 32Angka Henti & Tundaan Pada Hari Kamis ............................................ 70 

Tabel 4. 33Angka Henti & Tundaan Pada Hari Jum’at ........................................... 72 

Tabel 4. 34 Angka Henti & Tundaan Hari Sabtu..................................................... 74 

Tabel 4. 35 Angka Henti & Tundaan Pada Hari Minggu ........................................ 75 



 

 xiv 

Tabel 4. 36Perbandingan Waktu Sinyal Eksistinf & Perhitungan Hari Senin .......... 77 

Tabel 4. 37 Perbandingan Waktu Sinyal Eksisting & Perhitungan Hari Selasa ....... 78 

Tabel 4. 38Perbandingan Waktu Sinyal Eksisting & Perhitungan Hari Rabu .......... 79 

Tabel 4. 39 Perbandingan Waktu Sinyal & Perhitungan Hari Kamis ...................... 80 

Tabel 4. 40Perbandingan Waktu Sinyal & Perhitungan Hari Jumat ........................ 81 

Tabel 4. 41 Perbandingan Waktu Sinyal & Perhitungan Hari Sabtu ........................ 82 

Tabel 4. 42Perbandingan Waktu Sinyal & Perhitungan Hari Minggu ..................... 83 

 


