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MOTTO

In the Name Of Jesus Christ

JOB 42:2

“I know that you can do all things; no purpose of yours can be thwarted.”

Philippians 4:13

“I can do all this through him who gives me strength.”

Proverbs 23:18

“There is surely a future hope for you, and your hope will not be cut off.”

DEUTERONOMY 31:6
“Be strong and courageous. Do not be afraid or terrified because of them, for the

Lord your God goes with you; he will never leave you nor forsake you.”

DEUTERONOMY 31:8
“The Lord himself goes before you and will be with you; he will never leave you

nor forsake you. Do not be afraid; do not be discouraged”

“What began with prayer is completed with faith, gratitude, and unwavering

reliance on the Lord Jesus Christ every step of the way.”

“In The End, I’'m Gonna Be Alright”
(LANY)
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ABSTRAK

Hesti Dwida Austin Kudji, (2221043), “EVALUASI KINERJA SIMPANG
TIGA BERSINYAL DAN PENGARUH TERHADAP BIAYA BAHAN
BAKAR MINYAK (Studi Kasus : Simpang Tiga Jl. Diponegoro — JI. Hayam
Wuruk, Kec. Gondanglegi, Kab. Malang, Prov. Jawa Timur)”. Dosen
Pembimbing I : Dr. Ir. Nusa Sebayang, MT. Dosen Pembimbing II : Annur Ma’aruf,
S.T., MT. Program Studi Teknik Sipil S-1, Fakultas Teknik Sipil dan Perencanaan,
Institut Teknologi Nasional Malang.

Peningkatan volume lalu lintas yang tidak diimbangi kapasitas simpang
menyebabkan meningkatnya tundaan, panjang antrian, dan konsumsi bahan bakar
minyak. Penelitian ini dilakukan pada Penelitian ini dilakukan pada Simpang Tiga
Bersinyal JI. Diponegoro-JI. Hayam Wuruk, Kabupaten Malang. Penelitian
bertujuan mengevaluasi kinerja simpang menggunakan Pedoman Kapasitas Jalan
Indonesia (PKJI) 2023 dan pemodelan PTV Vissim 25, menganalisis pengaruh
tundaan terhadap biaya konsumsi bahan bakar minyak (BiBBM) menggunakan
metode LAPI-ITB, serta mengevaluasi efektivitas alternatif perbaikan dan
memprediksi kinerja simpang lima tahun mendatang.

Analisis dilakukan pada kondisi eksisting dengan mengacu pada hasil survei
yang dilaksanakan selama tiga hari pengamatan. Data yang digunakan berupa data
primer hasil survei lapangan berupa volume lalu lintas, geometri simpang, panjang
antrian, dan waktu siklus hasil survei lapangan serta data sekunder dari literatur
pendukung. Analisis dilakukan berdasarkan kapasitas, derajat kejenuhan, panjang
antrian, tundaan, dan tingkat pelayanan sesuai PKJI 2023 dan PM No. 96 Tahun
2015.

Hasil analisis kondisi eksisting menunjukkan volume lalu lintas jam puncak
sebesar 2.069,5 SMP/jam, derajat kejenuhan 1,04, serta tundaan rata-rata sebesar
58,64 det/SMP berdasarkan PKJI 2023 dan 59,14 det/SMP berdasarkan Vissim 25
dengan tingkat pelayanan (LOS) E. Analisis regresi linear sederhana pada sepeda
motor menghasilkan persamaan Y = —168390,0471 + 23390741,7X dengan
koefisien korelasi v = 0,944, yang menunjukkan hubungan sangat kuat antara
tundaan dan biaya konsumsi bahan bakar minyak. Penerapan alternatif perbaikan II
yaitu perubahan waktu siklus 3 fase, pelebaran geometrik jalan pendekat Timur dan
Barat (0,5m), menghilangkan arus belok kiri jalan terus pada pendekat barat, serta
penerapan lurus jalan terus pada pendekat Timur, menghasilkan derajat kejenuhan
<0,85 dengan tundaan rata-rata sebesar 23,676 det/SMP berdasarkan PKJI 2023 dan
33 det/SMP berdasarkan Vissim 25 (LOS C). Hasil prediksi lima tahun mendatang
setelah penerapan alternatif perbaikan menunjukkan tundaan rata-rata sebesar 31,50
det/SMP dengan tingkat pelayanan (LOS) D.

Kata kunci : Simpang Bersinyal, PKJI 2023, PTV Vissim 25, Tingkat Pelayanan,
Biaya Bahan Bakar Minyak
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ABSTRACT

Hesti Dwida Austin Kudji, (2221043), “PERFORMANCE EVALUATION OF
A SIGNALIZED THREE-LEGGED INTERSECTION AND ITS EFFECT
ON FUEL CONSUMPTION COSTS (Case Study : Three-Legged Intersection
of JI. Diponegoro-JI. Hayam Wuruk, Gondanglegi Distric, Malang regency,
East Java Province)”. Supervisor I : Dr. Ir. Nusa Sebayang, MT. Supervisor II :
Annur Ma’aruf, S.T., MT. Bachelor’s Degree in Civil Engineering, Faculty of Civil
Engineering and Planning, National Institute of Technology Malang,

The increase in traffic volume that is not balanced by the intersection capacity
results in increased delay, queue length, and fuel consumption. This study was
conducted at the signalized three-legged intersection of JI. Diponegoro — JI. Hayam
Wuruk, Malang Regency. The study aims to evaluate intersection performance
using the Indonesian Road Capacity Guidelines (PKJI) 2023 and PTV Vissim 23
modeling, analyze the effect of delay on fuel consumption costs (BiBBM) using the
LAPI-ITB method, evaluate the effectiveness of improvement alternatives, and
predict intersection performance over the nect five years.

The analysis was conducted under existing conditions based on survey results
obtained from three days of obesrvation. The data used consisted of primary data
obtained from field surveys, including traffic volume, intersection geometry, queue
length, and cycle time, as well as secondary data from supporting literature. The
analysis was based on capacity, degree og saturation, queue length, delay, and level
of service in sccrodance with PKJI 2023 and Minister of Transportation Regulation
No. 96 of 2015.

The existing-condition analysis showed a peak-hour traffic volume of 2,069.5
passenger car units (PCU)/hour, a degree of saturation of 1.04, and an average delay
of 58.64 seconds/PCU based on PKJI 2023 and 59.14 seconds/PCU based on Vissin
25, with Level of Service (LOS) E. simple linear regression analysis for
motorcycles produced the equation Y = —168390.0471 + 23390741.7X with a
correlation coefficient of 7 = 0.944, indicating a very strong relationship between
delay and fuel consumption costs. The implementation of Improvement Alternative
I, consisting of adjusting the tree-phase signal cycle time, widening the geometric
width of the eastern and western approaches by 0.5 m, eliminating the left-turn-on-
red/left-turning traffic movement without signal restriction on the western
approach, and implementing a through movement without signal restriction on the
eastern approach, resulted in a degree of saturation of <0.85, with an averafe delay
0f23.676 seconds/PCU based on PKJI 2023 and 33 seconds/PCU based on Vissim
25 (LOS C). The five-year prediction after implementing the improvement
alternative showed an average delay of 31.50 seconds/PCU, corresponding to Level
of Service (LOS D).

Keywords : Signalized Intersection, PKJI 2023, PTV Vissim 25, Level of Service,
Fuel Consumption Costs
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DAFTAR NOTASI

a = konstanta (intecept)

APILL = alat pemberi isyarat lalu lintas

b = koefisien regresi/kemiringan dari garis regresi (slope)
BiBBM = biaya bahan bakar minyak

Bkt = belok kiri jalan terus

C = kapasitas

Dy = derajat kejenuhan

EMP = ekuivalensi mobil penumpang

F = konsumsi bahan bakar minyak

F1 = konsumsi BBM pada kecepatan konstan (liter/100SMP-km)
F2 = konsumsi BBM pada saat akselerasi/deselerasi (liter/SMP)
F3 = konsumsi BBM pada saat berhenti sementara (liter/SMP-jam)
FBka = faktor koreksi belok kanan

Faki = faktor koreksi belok kiri

Fus = faktor hambatan samping

Frp = faktor koreksi lebar pendekat rata-rata

Fuk = faktor ukuran kota

HBBM = harga bahan bakar minyak

HS = hambatan samping

J = arus jenuh

Jo = arus jenuh dasar

K = faktor K

KB = kendaraan bermotor

KBBM = konsumsi bahan bakar minyak

KHS = kelas hambatan samping

KOM = lahan komersial

KS = kendaraan sedang

KTB = kendaraan tak bermotor

L = lebar pendekat

Le = lebar jalur efektif
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LHR = volume lalu lintas harian rata-rata

L; = lebar jalur

Lk = lebar jalur keluar

Lm = lebar lajur masuk

MP = mobil penumpang

n = Jumlah Responden

Nku = jumlah kendaraan terhenti

Pa = panjang antrian

Ps = porsi kendaraan membelok

Pgka = rasio belok kanan

Paki = rasio belok kiri

q = arus lalu lintas

JBKa = arus lalu lintas belok kanan

JBKa,0 = arus lalu lintas melawan atau terlawan yang belok kanan
JBKi = arus lalu lintas belok kiri

qip = arus lalu lintas jam perencanaan
JkB = arus lalu lintas kendaraan bermotor
JKTB = arus lalu lintas kendaraan tak bermotor
grot = arus lalu lintas total

r = koefisien Regresi

Ras = rasio arus lalu lintas simpang

Rp = rasio arus yang membelok

RBka = rasio arus belok kanan

Reki = rasio arus belok kiri

RBkirr = rasio arus belok kiri jalan terus

RF = rasio fase

Ru = rasio waktu hijau

Rkt = rasio kendaraan terhenti

Rys = rasio kejenuhan

S = waktu siklus

SM = sepeda mototr
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SMP

Tg
Tro

Pxgr

2/2-TT
140 x 10*

= satuan mobil penumpang

= tundaan

= uji hipotesis t

= tundaan geometri

= tundaan lalu lintas

= ukuran kota

= kecepatan kendaraan (km/jam)
= kecepatan arus bebas

= waktu antar hijau

= waktu hijau

= waktu hilang hijau total

= waktu isyarat kuning

= waktu isyarat merah

= waktu isyarat merah semua

= variabel independen/bebas

= variabel dependen/terikat

= kecepatan kendaraan datang

= kecepatan kendaraan berangkat
= panjang kendaraan berangkat

= tipe jalan 2 lajur 2 arah Tak Terbagi
= konstanta saat kendaraan dalam keadaan idle

=170. 10 B =-455. 10-3 C=490. 10-5 D = 140. 10-2 E =770. 10-8
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