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MOTTO 

 

 

 

“Dengan ketelitian dalam menganalisis, 

kesungguhan dalam meneliti, 

dan kepedulian terhadap lingkungan, 

setiap langkah kecil dapat menjadi kontribusi nyata 

dalam mewujudkan sistem drainase yang efektif 

serta lingkungan yang aman dari banjir.” 
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Abstrak  

Jalan Mayjend Sungkono, Kecamatan Kebomas, Kabupaten Gresik merupakan 

salah satu jalan utama yang sering mengalami genangan air saat musim hujan tiba. 

Permasalahan tersebut diduga disebabkan oleh menurunnya kapasitas saluran 

drainase eksisting akibat sedimentasi, penyempitan saluran, serta perubahan tata 

guna lahan yang meningkatkan limpasan permukaan. Penelitian ini bertujuan untuk 

mengevaluasi kapasitas saluran drainase eksisting serta merencanakan dimensi 

saluran yang sesuai dengan debit banjir rencana guna mengendalikan banjir di 

lokasi penelitian. Metode yang digunakan meliputi analisis hidrologi dan analisis 

hidraulika. Analisis hidrologi dilakukan dengan menggunakan data curah hujan 

maksimum tahunan periode 2012–2021 yang dianalisis menggunakan metode 

Gumbel dan Log Pearson Tipe III untuk memperoleh hujan rencana, kemudian 

dilanjutkan dengan perhitungan debit banjir rencana menggunakan Metode 

Rasional. Analisis hidraulika dilakukan menggunakan Persamaan Manning untuk 

mengevaluasi kapasitas saluran drainase eksisting dan merencanakan dimensi 

saluran yang optimal. Hasil analisis menunjukkan bahwa hujan rencana kala ulang 

5 tahun sebesar 34 mm/hari menghasilkan debit banjir rencana sebesar 0,28731 

m³/detik, sedangkan total debit yang harus dialirkan saluran termasuk debit air 

domestik sebesar 0,28764 m³/detik. Berdasarkan perhitungan hidraulika, saluran 

beton berbentuk persegi dengan dimensi 1,00 m × 1,00 m memiliki kapasitas aliran 

sebesar 0,877 m³/detik. Nilai perbandingan Qin/Qout sebesar 0,328 menunjukkan 

bahwa saluran yang direncanakan mampu mengalirkan debit rencana dengan aman. 

Dengan demikian, perencanaan ulang saluran drainase diharapkan dapat 

meningkatkan kinerja sistem drainase serta mengurangi risiko genangan di Jalan 

Mayjend Sungkono. 

 

Kata Kunci : Drainase, Banjir, Metode Rasional, Persamaan Manning, Hujan 

Rencana. 
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Abstract 

Mayjend Sungkono Street, Kebomas District, Gresik Regency, is a major road 

frequently affected by water inundation during the rainy season. This issue is 

attributed to the reduced capacity of the existing drainage system caused by 

sedimentation, channel constriction, and land-use changes that increase surface 

runoff. This study aims to evaluate the capacity of the existing drainage channel 

and design channel dimensions appropriate for the design flood discharge to 

mitigate flooding at the site. The methodology involves both hydrological and 

hydraulic analyses. Hydrological analysis utilized annual maximum rainfall data 

from 2012 to 2021, processed using the Gumbel and Log Pearson Type III methods 

to determine design rainfall, followed by the calculation of design flood discharge 

using the Rational Method. Hydraulic analysis employed Manning's equation to 

evaluate the existing channel's capacity and determine optimal channel dimensions. 

The analysis results indicate that a 5-year return period design rainfall of 34 mm/day 

yields a design flood discharge of 0.28731 m³/s, while the total discharge to be 

conveyed by the channel—including domestic wastewater flow—is 0.28764 m³/s. 

Hydraulic calculations show that a rectangular concrete channel with dimensions 

of 1.00 m × 1.00 m possesses a flow capacity of 0.877 m³/s. The Qin/Qout ratio of 

0.328 demonstrates that the proposed channel design is capable of safely conveying 

the design discharge. Consequently, the redesign of the drainage channel is 

expected to enhance the drainage system's performance and reduce the risk of 

inundation on Jalan Mayjend Sungkono. 

 

Keywords: Drainage, Flood, Rational Method, Manning's Equation, Design 

Rainfall. 

 

 

 

 

 

 



12 

 

 

 

DAFTAR ISI 

 

HALAMAN JUDUL ...............................................................................................i 

LEMBAR PENGESAHAN ....................................................................................ii 

Abstrak....................................................................................................................iii 

DAFTAR ISI...........................................................................................................iv 

DAFTAR TABEL...................................................................................................vi 

DAFTAR GAMBAR.............................................................................................vii 

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

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

1.2 Rumusan Masalah.................................................................................2 

1.3 Tujuan Penelitian...................................................................................2 

1.4 Manfaat Penelitian.................................................................................2 

1.5 Batasan Masalah....................................................................................2 

BAB 2 KAJIAN PUSTAKA..................................................................................4 

2.1 Banjir.....................................................................................................4 

2.1.1 Pencegahan dan Pengendalian Bencana Banjir.....................................4 

2.2 Pengertian Drainase...............................................................................5 

2.2.1 Sistem Drainase......................................................................................7 

2.2.2 Fungsi Drainase......................................................................................9 

2.2.3 Kendala Drainase..................................................................................10 

2.2.4 Jenis Drainase ………………………………………………………..10 

2.3 Analisa Hidrologi……………………………………………………..16 

2.3.1 Analisis Distribusi Frekuensi (Uji Kesesuaian Distribusi)....................17 

2.3.2 Data Curah Hujan Tahunan...................................................................21 

2.3.3 Perhitungan Curah Hujan Rencana Menurut Metode Log Person III...22 

2.3.4 Perhitungan Curah Hujan Rencana Menurut Metode Gumbel..............23 

2.3.5 Menentukan Luas Daerah Aliran...........................................................24 

2.3.6 Analisa Intensitas dan Waktu Hujan......................................................25 

2.3.7 Analisa Hidrolika...................................................................................25 

2.3.8 Perhitungan Kecepatan Aliran Drainase................................................25 



13 

 

 

2.4 Perhitungan Drainase................................................................................26 

2.5 Perhitungan Waktu Inlet...........................................................................27 

2.6 Kemiringan Drainase.................................................................................28 

BAB 3 METODOLOGI PENELITIAN.................................................................32 

3.1 Desain Penelitian.......................................................................................32 

3.2 Lokasi dan Waktu Penelitian.....................................................................32 

3.2.2 Waktu Pelaksanaan Kegiatan....................................................................33 

3.3 Instrument Penelitian................................................................................34 

3.4 Prosedur Pengumpulan Data.....................................................................36 

3.5 Teknik Analisis Data.................................................................................36 

3.6 Diagram Alir (Flow Chart)........................................................................37 

3.7 Jadwal Penelitian.......................................................................................37 

BAB 4 HASIL DAN PEMBAHASAN.................................................................40 

4.1 Gambaran Umum Lokasi Penelitian..........................................................40 

4.2 Analisis Hidrologi......................................................................................40 

4.2.1 Analisis Hujan Rencana Metode Gumbel..................................................41 

4.2.2 Analisis Hujan Rencana Metode Log Pearson Tipe III..............................43 

4.2.3 Pemilihan Hujan Rencana..........................................................................45 

4.3 Analisis Kapasitas Saluran Eksisting.........................................................49 

4.4 Evaluasi Kapasitas Saluran Drainase.........................................................49 

4.5 Pembahasan................................................................................................50 

BAB 5 PENUTUP..................................................................................................52 

5.1 Kesimpulan.................................................................................................52 

5.2 Keterbatasan Penelitian..............................................................................52 

5.3 Saran Penelitian..........................................................................................53 

DAFTAR PUSTAKA............................................................................................55 

 

  

 

 

 

 



14 

 

 

DAFTAR TABEL 

Tabel 2.1 Perbandingan Sistem Tercampur dan Terpisah.....................................8 

Tabel 2.2 Persyaratan Pemilihan Jenis Distribusi.................................................18 

Tabel 2.3 Macam Bentuk Kontruksi Terbuka.......................................................20 

Tabel 2.4 Analisis Curah Hujan............................................................................21 

Tabel 2.5 Aliran Air yang Diizinkan Berdasarkan Jenis Material........................26 

Tabel 2.6 Penetapan Koefisien Hambatan............................................................28 

Tabel 2.7 Tabel Penelitian Terdahulu...................................................................29 

Tabel 3.1 Jadwal Penelitian...................................................................................39 

Tabel 4.1 Curah Hujan Maksimum........................................................................40 

Tabel 4.2 Curah Hujan Maksimum (CHHmax)......................................................42 

Tabel 4.3 Penentuan Curah Hujan Rencana Kala Ulang Metode Gumbel..............43 

Tabel 4.4 nalisis Hujan Rencana Metode Log Pearson Tipe III..............................44 

Tabel 4.5 Penentuan Curah Hujan Rencana Kala Ulang Metode Log Pearson 

typeIII……………………………………………………………………..……...45 

Tabel 4.6 Resume Curah Hujan Maksimum Metode Log Pearson III dan Metode 

Gumbel...................................................................................................................45 

Tabel 4.7 Pemilihan Hujan Rencana......................................................................46 

Tabel 4.8 Perhitungan Intensitas Hujan.................................................................46 

 

  

 

 

 

 

 

 

 

 

 

 

 



15 

 

 

DAFTAR GAMBAR 

Gambar 2.1 Drainase Permukaan dan Drainase Bawah Permukaan.......................11 

Gambar 2.2 Drainase Bawah Tanah........................................................................12 

Gambar 2.3 Drainase Ilmiah...................................................................................13 

Gambar 2.4 Sistem Drainase Buatan......................................................................14 

Gambar 2.5 Bangunan Resapan Air........................................................................15 

Gambar 2.6 Boswale...............................................................................................16 

Gambar 2.7 Penampang Drainase Trapesium.........................................................27 

Gambar 3.1 Tampak Lokasi Penelitian...................................................................33 

Gambar 3.2 Diagram Alir (Flow Chart)..................................................................37 

Gambar 4.1 Grafik Intensitas Hujan.......................................................................47 

  

 



 

 

 


	HALAMAN JUDUL
	KATA PENGANTAR
	Abstrak

