Penelusuran Banjir Melalui Bendungan Kering Sukamahi Jawa Barat Menggunakan EPA SWMM 5.1
KHOLIFATUL HUSNA, Dr. Ir. Istiarto, M.Eng.

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

GADJAH MADA DAFTAR ISI
LEMBAR JUDUL...ottuitniiesseresssisssssssssesssssessssssesssssssssessssssessssssssss s sesssss s sessssssssssss s ssssssssssssssssssssssssssassssssanes i
LEMBAR PENGESAHAN ..ot sssss s s ssss s sssssssssssssssssns ii
LEMBAR PERNYATAAN ..ottt sss bbb ssssssssesssssans iii
KATA PENGANTAR. ..ottt ss s bbb iv
L S N ) \4
DAFTAR GAMBAR ..ot s vii
LD U 1N 2 viii
A B 3 2 ix
2 A 1 27 O X
BAB 1 PENDAHULUAN ..ottt ssssss s sssssss s sssss s sssss s ssssssssssssssssssasssns 1
1.1 Latar BelaKang ... sssssssesssss s sssss s ssssss s ssssssessssssssssssnens 1
1.2 RUMUSAN MaSalah ... sssens 2
G T D) DT o DO 2
1.4 MANTAALE ..ttt 2
BAB 2 TINJAUAN PUSTAKA ..ottt sssssss s sssss s s ssssss s s ssssssssssssssssssasssns 3
2.1 Studi TerdahulU.... i ——————— 3
2.2 Bendungan Kering (DIY DM ) ...oeeeereereesseseeseesseseessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 4
2.3 Penelusuran Banjir Melalui WaduK .......cnessssssessssessssssessessssesssssssesssssens 4
2.4 EPA SWMM 5.0t 5
BAB 3 LANDASAN TEORI....iiisicrsssssssss s ssssssssssssssssssssssssssas 7
3.1 Penelusuran Banjil ... sessssssssssssessssssss e sssssssssssesssssssssessssssssssssssssssssssessssssssns 7
3.1.1 Persamaan Aliran SQint VENANT ... ssssssessesssssssseans 7
3.1.2 Persamaan Aliran Melalui PElUap ......cooemrnenienceseniseseeessssessesssssssessssssssesssesssssseens 8
3.1.3 Persamaan Aliran Melalui LUD@NG ... sesessssssesssesssssseens 9
3.2 EPA SWIMM 5.1t sssses s 10
3.3 Objek Visual (ViSUAI ODJECES) ..c.vureereererrieneesrernsesessessesssssesssesssssssssssssssssssssssssssssssssssssssssssssssssssans 10
3.3.1 Pengukur Hujan (RAIN GAGE)......vreererererrerrerressessessessessessessessesssssesssssessessesssssssssssesssssenns 11
3.3.2 Daerah Tangkapan Air (SUDCALCAMENT) ... eererererererereeereseesessessessessessessessessessessenns 11
3.3.3 Persimpangan (JUNCLION NOGAE) ........rererereerereresessessessessessesssssesssssessessesssssesssssesssssesns 12
3.3.4 Node Keluar (OQULfAIlI NOAE).......ererererererereseresesesessessessssssssesssssesssssssssssessssssssssssssssseans 12
3.3.5 Node Tampungan (St0rage UNIt) ... eoeoneneneesesessessessesssssesssssessessesssssssssssessessenns 12



Penelusuran Banjir Melalui Bendungan Kering Sukamahi Jawa Barat Menggunakan EPA SWMM 5.1
KHOLIFATUL HUSNA, Dr. Ir. Istiarto, M.Eng.

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

CADAR M8 S aluran (000717 L7115 TP 12
3.3.7 Pengatur Aliran (FIow Regulator LINK) ......eeenesesesssssessessessessesssssessessessessenns 13
3.4 Objek Non-Visual (Non-ViSual ODJECL) .....uurenereenererreenensssessessesssssesssssesssssssssssessessesssssesssses 14
3.4.1 Aturan Kontrol (CONtrol RUIES) ... sessssssssssssssssssans 14
I A L o= T (170 14
3.4.3 Deret Waktu (TIme SEries) ... sssssssssssssssssssssssssssssssssssssssssssans 14
3.5 Metode PemMOdelan.....o s 14
3.5.1 Aliran Permukaan/Limpasan Permukaan (Rainfall/Runoff) ... 15
3.5.2 INFIIEIAST coitieeirecresespsssbese 16
3.5.3 Penelusuran AlIFan ... 16
BAB 4 METODE PENELITIAN ..o sssssssssssssssssssass 18
0 0 4L 0 L 18
T D L= T =) 4 1 19
T2 G D=1 U 3 0 Do) (0= T 19
LA DT U T =) <4 0L C PPN 19
4.2.3 Skema Simulasi Penelusuran Banjir........sssssssssssss 20
4.3 Prosedur Penelusuran Banjil ... sssssssssssssssssssssssssssssssssssssssses 22
4.3.1 Model Penelusuran Banjir Melalui Bendungan Kering.........cocounnennenensenennnns 22
4.3.2 Langkah-Langkah SIMulasi......ccossessssssss s 28

4.3.3 Hitungan Transformasi Hujan-Aliran dan Aliran Melalui Pelimpah dan Bottom
0 = T 37
BAB 5 HASIL DAN PEMBAHASAN ....irrtsissssssss s sssssssssssssssssssans 42
BAB 6 KESIMPULAN DAN SARAN ..ot ssssssssssssssssssssans 56
6.1 KESIMPUIAN .c..ceiieeiteeersees s 56
LI Y- L ¢ U o OO OTRO 56
DAFTAR PUSTAKAL....o oottt sessess s 58

vi



Penelusuran Banjir Melalui Bendungan Kering Sukamahi Jawa Barat Menggunakan EPA SWMM 5.1
KHOLIFATUL HUSNA, Dr. Ir. Istiarto, M.Eng.

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

CADIATEMADA DAFTAR GAMBAR

Gambar 1.1 Lokasi Bendungan SuUKamahi.........ceenceeceeeeeceeeeeseecesesesessesessessessessessessessenes 1
Gambar 3.1 Ilustrasi waduk sebagai peredam puncak banjir ..., 7
Gambar 3.2 Mercu pelimpah tipe 0gee dan bulat.........n . 8
Gambar 3.3 Objek visual pemodelan EPA SWMM 5.1.....ncesesinsssessessssesssssssessssssses 11
Gambar 3.4 Konsep model aliran/limpasan permukaan ... 15
Gambar 4.1 Bagan alir pemMOdelan ... 18
Gambar 4.2 Ilustrasi parameter yang dimodelkan dalam SWMM 5.1.......coonnnenencenennens 20
Gambar 4.3 Skema simulasi untuk skenario L......———— 21
Gambar 4.4 Skema simulasi untuk SKenario Z........————— 21
Gambar 4.5 Perhitungan sIope SUDCAECAIMENT ... sssssssssnans 22
Gambar 4.6 Perhitungan YoimpervioUs ... sssssssssass 23
Gambar 4.7 Gambar penampang conduit bentuk modified baskethandle................oreeeen... 26
Gambar 4.8 Kurva karakteristik Bendungan Sukamahi........c.oonnnnneneneneseseesesseeneeens 27
Gambar 4.9 Pengaturan Project Default ID Labels ... 28
Gambar 4.10 Pengaturan Project Defaults SUDCALCAMENL.........cvreenereeneererneerernsesesssesssssesesssssesnees 29
Gambar 4.11 Pengaturan Project Defaults NOAES/lINKS.........renenereresereneereesessessessessessensens 29
Gambar 4.12 Menampilkan gambar latar atau Backdrop ... 30
Gambar 4.13 Penggambaran St0rage UNIL .......einessssssssssssssssssssssssssssssssssssssssssans 31
Gambar 4.14 Tampilan jendela editor SEOrage UNIt ... sessessesees 31
Gambar 4.15 Tampilan jendela editor SEOrage CUTVE ... sessessenees 32
Gambar 4.16 Penggambaran 0bjek JUNCEION.........orncenencerssse s 32
Gambar 4.17 Tampilan jendela editor JUNCLION ........cvcereercereseese s 33
Gambar 4.18 Penggambaran 0bjek QULfAIL..........rerereereneneresereseseeseesessee e sessessessessessessesees 33
Gambar 4.19 Penggambaran 0bjek CONAUIL ... sessessesees 33
Gambar 4.20 Tampilan jendela editor CONAUIL ... 34
Gambar 4.21 Bentuk conduit Untuk SUNZAL.......c.cueeemeeesrescenessssessesssssssssssesssssessssssssssssssssssssans 34
Gambar 4.22 Penggambaran 0DJEK WeIT ... sessessesssssessessesees 35
Gambar 4.23 Tampilan jendela €ditOr WEIT ... ssssssssssssssssssss 35
Gambar 4.24 Penggambaran 0bjek OFifiCe .......ninninesesesssessessssssssessssssssssssssssans 35
Gambar 4.25 Tampilan jendela editor OFIfiCe.......ineninissesees s 36
Gambar 4.26 Pengaturan control UNTUK WEIT ........onneeneeneneeresneesesssssesssesesssssesssssesssssesssssesssssesees 36
Gambar 4.27 Pengaturan OPSi GENEI QL. erenereireressessesssssesssssssssssesssssesssssesssssessssssssssssssses 37
Gambar 4.28 Pengaturan OPSI dALe..........ureenieseseseesssssssesssssss s sssssssssssssssssssans 38
Gambar 4.29 Pengaturan OPSI LilMe SEEPS......cveenemeeneesesssssesssssessessssssssssssessssssssssssssssssssssssssans 39
Gambar 4.30 Pengaturan OpSi dYNAMIC WAVE ........eeneeneneseressesesssssssssssssssssessssssssssssssssssssssssssees 41
Gambar 4.31 Menjalankan SIMUIASi......cocoernnneneeeee e ssssesssssesssssesssssesees 41
Gambar 5.1 Hidrograf banjir kala ulang 2 tahun ... 46
Gambar 5.2 Hidrograf banjir kala ulang 10 tahun ... 46
Gambar 5.3 Hidrograf banjir kala ulang 100 tahun ... 46
Gambar 5.4 Hidrograf Danjir PMF ... eeceseissesessessesssssesssssesssssesssssssssssssssssesssssssssssesees 47
Gambar 5.5 Elevasi muka air di hulu Bendungan Sukamahi ... 47
Gambar 5.6 Hidrograf banjir kala ulang 2 tahun ... 52
Gambar 5.7 Hidrograf banjir kala ulang 10 tahun ... 52
Gambar 5.8 Hidrograf banjir kala ulang 100 tahun ... 52


file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486575
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486576
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486578
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486579
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486580
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486581
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486582
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486583
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486584
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486585
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486586
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486587
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486588
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486589
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486590
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486591
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486592
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486593
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486594
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486595
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486596
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486597
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486598
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486599
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486600
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486601
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486602
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486603
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486604
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486605
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486606
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486607
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486608
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486609
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486610
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486611
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486612
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486613
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486614
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486615
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486616
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486617
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486618

Penelusuran Banjir Melalui Bendungan Kering Sukamahi Jawa Barat Menggunakan EPA SWMM 5.1
KHOLIFATUL HUSNA, Dr. Ir. Istiarto, M.Eng.

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
%ﬁ%ﬁgg¢¥%§}ﬁdrografbanﬁrPhHT ............................................................................................................. 53
Gambar 5.10 Elevasi muka air di hulu Bendungan Sukamahi.......c.covnnnennenenenenenenees 53

DAFTAR TABEL
Tabel 3.1 Perbedaan conduit dan OFIfiCe ........ueerneneerensessessesnsesssssesssssssessessssssssesssessssssessssssssnes 9
Tabel 4.1 HUjan ranCangan......u s sesssesssssssssssssssssssssssssssssssesssssssssesssssssssssssssssssssssssses 19
Tabel 4.2 Penentuan koefisien manning overland ... 24
Tabel 4.3 DePreSSION SEOTAQGE ... sessss s sesssssesssssesssssesssssesees 24
Tabel 4.4 Hubungan kedalaman dan luas genangan air di hulu Bendungan Sukamahi......27
Tabel 5.1 Muka air hulu dan debit inflow-outflow banjir kala ulang 2 tahun..........ccoceverenneee 42
Tabel 5.2 Muka air hulu dan debit inflow-outflow banjir kala ulang 10 tahun .......cc.ccconuuneee 43
Tabel 5.3 Muka air hulu dan debit inflow-outflow banjir kala ulang 100 tahun.........cccc........ 44
Tabel 5.4 Muka air hulu dan debit inflow-outflIow PMEF............eresesesessesessessessessessessens 45
Tabel 5.5 Muka air hulu dan debit inflow-outflow banjir kala ulang 2 tahun..........ccoceverenneee 48
Tabel 5.6 Muka air hulu dan debit inflow-outflow kala ulang 10 tahun..........ccovvernernieirinennns 49
Tabel 5.7 Muka air hulu dan debit inflow-outflow kala ulang 100 tahun.......ccccocoveerererereenee. 50
Tabel 5.8 Muka air hulu dan debit inflow-ouUtflow PMEF............rereseesessesessessessessessessens 51
Tabel 5.9 Perbandingan hasil skenario 1 dan skenario 2. 54

viii


file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486619
file:///C:/Users/ASUS/Downloads/45315%20Naskah%20Tugas%20Akhir%20Kholifatul%20Husna%20Rev%20kartika.docx%23_Toc78486620

