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BAB V 

PENUTUP 

5.1 Kesimpulan 

Berdasarkan hasil eksperimen yang telah dilaksanakan selama 4 hari dilakukan 

survey lokasi hingga pengolahan data eksperimen dengan jumlah debris bambu yang 

berbeda dalam setiap pelaksanaannya, sehingga dapat ditarik kesimpulan yaitu : 

1. Jumlah debris rumpun bambu yang tertahan di jembatan tergantung dari jumlah 

debris bambu yang dihanyutkan. Presentase debris debris yang dihanyutkan 

dengan hasil tertahan 93 % dan lolos 7 %; 

2. Dari jumlah debris rumpun bambu 93 % yang tertahan dan 7 % yang lolos, maka 

akan semakin besar dengan bertambahnya jumlah debris bambu yang tertahan, 

sehingga akan mempengaruhi kenaikan muka air dihulu jembatan; 

3. Jika Loss Koefisien yang terjadi semakin tinggi, maka volume debris akan 

semakin banyak yang lolos. 

5.2 Saran  

Penulis berharap kedepannya untuk merencanakan sebuah konstruksi jembatan 

yang sesuai dengan kondisi di lapangan,  sehingga saat terjadinya aliran debris akan 

mengurangi kenaikan muka air. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

70 

 

DAFTAR PUSTAKA 

Abbe T.B. dan Montgomery D.R. (1996). Large woody debris jams, channel hydraulics 

and habitat formation in large rivers. Regulated Rivers: Research & Management, 12, 

201-221. 

Bertoldi W., Welber M., Mao L, Zanella S. dan Comiti F. (2014). A flume experiment on 

wood storage and remobilitation in braided river systems.  Earth Surface Processes and 

Landforms, 39. 804-813.. 

Bocchiola D., Rulli M.C. dan Rosso R. (2008). A flume experiment on the formation of 

wood jams in rivers. Water Resources Research, 44 (2),W02408. 

Braudrick C.A., Grant G.E., Ishikawa Y. dan Ikeda H. (1997). Dynamics of wood transport 

in streams: a flume experiment. Earth Surface Processes and Landforms, 22, 669-683. 

Braudrick C.A.  dan Grant G.E. (2001). Transport and deposition of large woody debris in 

streams: A flume experiment. Geomorphology, 41 (4), 263-283. 

Curran J. C (2010). Mobility of large woody debris (LWD) jams in a low gradient channel. 

Geomorphology 116. 320-329. 

Diehl T.H. (1997). Potential drift accumulation at bridges. Report FHWA-RD-97-028, 

Washington : U.S. Dept. of Transportation, Federal Highway Administration. 

Hashimoto H., Park K. dan Watanabe M. (2003). Overland Flood Flow around the JR 

Hakata-eki station from the Mikasa River (Dalam Bahasa Jepang). Journal of Japan 

Society for Natural Disaster, 21-4,369-384.  

Rusyda M.I., Hashimoto H., Ikematsu S. dan Sakada K. (2013a). Characteristics of 

woody debris deposition during the Yabe River Flood, Japan: nortern Kyushu Flood 

Disaster in July 2012. Advances in River Sediment Research, Ed. Fukuoka S., 

Nakagawa H., Sumi T. and Zhang H. London:CRC Press, 181. 

Rusyda M.I., Sakada K., Ikematsu S. dan Hashimoto H. (2013b). An investigation into 

woody debris trapped by riparian trees during the Yabe River Flood in Japan. 

Proceedings of the 35
th

 IAHR World Congress, Chengdu, 8-13 September 2013. 

Tsinghua University. 

Rusyda M.I., Hashimoto H. dan Ikematsu S. (2014a). Log jam formation by an 

obstruction in a river. River Flow 2014. Schleis et al. (Eds) .Taylor & Francis Group, 

London. 



 

71 

 

Rusyda M.I., Kusukubo M., Maricar M.F. Ikematsu S. dan Hashimoto H. (2014b). 

Woody debris accumulation during the flood event in the nayoshi river tsuwano town 

japan. Proceeding of 19th The Asia and Pacific Regional Division of the IAHR, Water 

Resource Universty, Vietnam. 

Rusyda M.I.(2015) Backwater rise due to log jam at an arched bridge during a flood (A 

flume experiment), Proceedings of the 14
th

 International Conference on QiR (Quality 

in Research). 10-13 August 2015. To be published. 

Schmocker L. and Hager W.H. (2011). Probability of drift blockage at bridge decks. 

Journal of Hydraulic Engineering, 137 (4), 269-274. 

Villanueva V.R., Castellet E.B., Diez-Herrero A. Bodoque J.M. and Sanchez-Juny M 

(2014). Two-dimensional modelling of large wood transport during flash floods.  

Earth Surface Processes and Landforms, 39. 438-449. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

72 

 

 

 

 

 

 

 

 

 

 

 

 

LAMPIRAN 1 

SURAT TUGAS 
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LAMPIRAN 2 

DATA PENELITIAN EKSPERIMEN 
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TABEL 3 MUKA AIR  ADA BAMBU & JEMBATAN 

 

  Hulu Jembatan 
0 1.25 5 10 15 20 25 30 35 40 45 50 60 70 

  y[cm]/xˈ[cm] 

  Sisi Tepi 28.2                             

Ketika bambu  Kiri 25                             

Apung   20                             

Tertahan   15 21.61 21.11 21.27 21.03 21.56 20.81 20.61 20.71 20.54 20.51       20.81 

    10                             

  Sisi Tepi 5                             

  Kanan 2.3                             

Dasar Flume y = 15 cm 27.65 27.81 27.44 27.42 27.45 27.71 27.71 27.62 27.51 27.31       27.73 

      

              

                   Hulu Jembatan 
80 90 100 110 120 130 140 150 160 170 180 190 200 210 

  y[cm]/xˈ[cm] 

  Sisi Tepi 28.2                             

Ketika bambu  Kiri 25                             

Apung   20                             

Tertahan   15 20.96 21.01 20.91 20.95 20.95 21.04       21.21   21.41   21.32 

    10                             

  Sisi Tepi 5                             

  Kanan 2.3                             

Dasar Flume y = 15 cm 27.67 27.86 27.73 27.81 27.96 27.96       27.91   27.93   27.87 

 

 

  Hulu Jembatan 
220 230 240 250 260 270 280 290 300 310 320 330 340 350 

  y[cm]/xˈ[cm] 

  

Sisi 

Tepi 28.2                             

Ketika 

bambu  Kiri 25                             

apung   20                             

tertahan   15   21.15       21.44   21.55   21.71   22.01     

    10                             

  

Sisi 

Tepi 5                             

  Kanan 2.3                             
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Dasar Flume y = 15 cm   27.61       27.44   27.51   27.81   27.91     

                 

                   Hulu Jembatan 
360 370 380 390 400 410 420 430 440 450 460 470 480 490 

  y[cm]/xˈ[cm] 

  
Sisi 
Tepi 28.2                             

Ketika 

bambu  Kiri 25                             

apung   20                             

tertahan   15   22.45   22.41   22.44   22.52       23.15   23.41 

    10                             

  

Sisi 

Tepi 5                             

  Kanan 2.3                             

Dasar Flume y = 15 cm   28.25   28.26   28.11   27.85       27.91   28.02 

 

  Hulu Jembatan 
500 510 520 530 540 550 560 570 580 590 600 610 620 630 

  y[cm]/xˈ[cm] 

  

Sisi 

Tepi 28.2                             

Ketika 

bambu  Kiri 25                             

apung   20                             

tertahan   15   23.61   24.01     23.81   23.94   24.32   24.51   

    10                             

  

Sisi 

Tepi 5                             

  Kanan 2.3                             

Dasar Flume y = 15 cm   28.11   28.13     28.34   28.33 28.32 28.31   28.16   

                 

  

 

 

 

 

 

 

 

 

 

 

              



 

79 

 

 

 

  Hulu Jembatan 
640 650 660 670 680 690 700 710 720 730         

  y[cm]/xˈ[cm] 

  

Sisi 

Tepi 28.2                             

Ketika 

bambu  Kiri 25                             

apung   20                             

tertahan   15 24.51     24.94   24.94   24.94   24.94         

    10                             

  

Sisi 

Tepi 5                             

  Kanan 2.3                             

Dasar Flume y = 15 cm 28.36     28.29   28.23   27.94   27.92         

 

 
 

TABEL PERHITUNGAN KEDALAMAN AIR DENGAN BAMBU & JEMBATAN (h) 

 

  Hulu Jembatan 
0 2.5 5 10 15 20 25 30 35 40 45 50 60 70 

  y[cm]/xˈ[cm] 

  Sisi Tepi 28.2                             

Ketika bambu  Kiri 25                             

apung   20                             

tertahan   15 6.04 6.70 6.17 6.39 5.89 6.90 7.10 6.91 6.97 6.80 0.00 0.00 0.00 6.92 

    10                             

  Sisi Tepi 5                             

  Kanan 2.3                             

      

              

                   Hulu Jembatan 
80 90 100 110 120 130 140 150 160 170 180 190 200 210 

  y[cm]/xˈ[cm] 

  Sisi Tepi 28.2                             

Ketika bambu  Kiri 25                             

apung   20                             

tertahan   15 6.71 6.85 6.82 6.86 7.01 6.92 0 0 0 6.7 0 6.52 0 6.55 
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    10                             

  Sisi Tepi 5                             

  Kanan 2.3                             

 

 

 

  Hulu Jembatan 
220 230 240 250 260 270 280 290 300 310 320 330 340 350 

  y[cm]/xˈ[cm] 

  

Sisi 

Tepi 28.2                             

Ketika 

bambu  Kiri 25                             

apung   20                             

tertahan   15 0 6.46 0 0 0 6 0.00 5.96 0 6.1 0 5.9 0.00 0.00 

    10                             

  

Sisi 

Tepi 5                             

  Kanan 2.3                             

                 

                   Hulu Jembatan 
360 370 380 390 400 410 420 430 440 450 460 470 480 490 

  y[cm]/xˈ[cm] 

  

Sisi 

Tepi 28.2                             

Ketika 

bambu  Kiri 25                             

apung   20                             

tertahan   15 0.00 5.8 0 5.85 0 5.67 0 5.33 0.00 0 0 4.76 0 4.61 

    10                             

  

Sisi 

Tepi 5                             

  Kanan 2.3                             

 

 

  

Hulu 

Jembatan 500 510 520 530 540 550 560 570 580 590 600 610 620 630 

  y[cm]/xˈ[cm] 

  

Sisi 

Tepi 28.2                             

Ketika 

bambu  Kiri 25                             
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apung   20                             

tertahan   15 0 4.5 0 4.12 0 0 4.53 0 4.39 28.32 3.99 0 3.65 0 

    10                             

  

Sisi 

Tepi 5                             

  Kanan 2.3                             

                 

                 

  

Hulu 

Jembatan 640 650 660 670 680 690 700 710 720 730         

  y[cm]/xˈ[cm] 

  

Sisi 

Tepi 28.2                             

Ketika 

bambu  Kiri 25                             

apung   20                             

tertahan   15 3.85 0 0 3.35 0 3.29   3   2.98         

    10                             

  

Sisi 

Tepi 5                             

  Kanan 2.3                             

 

TABEL  SAAT BAMBU TERTAHAN DI JEMBATAN (HILIR JEMBATAN) 

 

  Hilir Jembatan 
0 2.5 5 10 15 20 25 30 35 40 50 60 70 80 

  y[cm]/xˈ[cm] 

  Sisi Tepi 28.2                             

Tanpa bambu  Kiri 25                             

apung   20                             

ditangkap   15 21.61 20.83 25.51 26.86 26.88 26.24 26.22 26.82       25.79 25.96 25.36 

    10                             

  Sisi Tepi 5                             

  Kanan 2.3                             

Dasar Flum y = 15 cm 27.65 27.64 27.91 28.11 28.12 28.13 28.13 28.41       28.17 28.11 28.13 

                                  

  Hilir Jembatan 
90 100 110 120 130 140 150 160 170 180 190 200 210 220 

  y[cm]/xˈ[cm] 

  Sisi Tepi 28.2                             

Tanpa bambu  Kiri 25                             

apung   20                             
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ditangkap   15 25.66 25.31 25.37 25.24 25.51     25.03 24.7 25.11 25.01 24.61 24.75 24.36 

    10                             

  Sisi Tepi 5                             

  Kanan 2.3                             

Dasar Flum y = 15 cm 28.01 27.91 28.02 27.71 28.11     27.96 28.01 28.03 28.02 27.81 27.91 27.76 

 

 

 

  Hilir Jembatan 
230                           

  y[cm]/xˈ[cm] 

  

Sisi 

Tepi 28.2                             

Tanpa 

bambu  Kiri 25                             

apung   20                             

ditangkap   15 24.71                           

    10                             

  

Sisi 

Tepi 5                             

  Kanan 2.3                             

Dasar Flum y = 15 cm 27.61                           

                 PERHITUNGAN SAAT BAMBU TERTAHAN DI JEMBATAN (HILIR JEMBATAN) 

 

  Hilir Jembatan 
3 2.5 5 10 15 20 25 30 35 40 50 60 70 80 

  y[cm]/xˈ[cm] 

  

Sisi 

Tepi 28.2                             

Tanpa 

bambu  Kiri 25                             

apung   20                             

ditangkap   15 6.04 6.81 2.4 1.25 1.24 1.89 1.91 1.59 0   0 2.38 2.15 2.77 

    10                             

  

Sisi 

Tepi 5                             

  Kanan 2.3                             

 

  Hilir Jembatan 
90 100 110 120 130 140 150 160 170 180 190 200 210 220 

  y[cm]/xˈ[cm] 

  Sisi 28.2                             
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Tepi 

Tanpa 

bambu  Kiri 25                             

apung   20                             

ditangkap   15 2.35 2.6 2.65 2.47 2.6 0 0 2.93 3.31 2.92 3.01 3.2 3.16 3.4 

    10                             

  

Sisi 

Tepi 5                             

  Kanan 2.3                             

  

 

                              

  Hilir Jembatan 
230                           

  y[cm]/xˈ[cm] 

  

Sisi 

Tepi 28.2                             

Tanpa 

bambu  Kiri 25                             

apung   20                             

ditangkap   15 2.90 0 0 0 0 0 0 0 0   0 0 0   

    10                             

  

Sisi 

Tepi 5                             

  Kanan 2.3                             

 

 

 

 
JUMLAH BAMBU YANG TERTAHAN (KOMBINASI 4-4-4-4) 

 

          
KOMBINASI 

Batan

g 1 

Batan

g 2 

Batan

g  3 

Batan

g 4 

Waktu saat bambu 

dihanyutkan/Terta

han (detik) 

7.41 4 3 4 4 

Jumlah 15 4 3 4 4 

          

          

 

JUMLAH BAMBU YANG DIAMBIL DIUJUNG FLUME(KOMBINASI 4-4-4-
4) 
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KOMBINASI 
Batan

g 1 

Batan

g 2 

Batan

g  3 

Batan

g 4 

BAMBU LOLOS 0 1 0 0 

Jumlah 1 0 1 0 0 

 

 

 

 

 

 
JUMLAH BAMBU YANG DIHANYUTKAN 

     KOMBINASI BAMBU JUMLAH 
 BATANG 1 4 
 BATANG 2 4 
 BATANG 3 4 
 BATANG 4 4 
   16 
  

 

 

 

 

 

 

 

 

 

 

 



 

85 

 

 

 
 

 
 

 

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

0 5 10 15 20 25 30 35 40

E
le

v
a
si

 p
e
r
m

u
k

a
a
n

 a
ir

 (
c
m

) 

x (m)

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

0 20 40 60 80 100120140160180200220240260280300320340360380400420440460480500520540560580600620640660680

E
le

v
a
si

 p
e
r
m

u
k

a
a
n

 a
ir

 (
c
m

) 

x (m)

-230-225-220-215-210-205-200-195-190-185-180-175-170-165-160-155-150-145-140-135-130-125-120-115-110-105-100-95-90-85-80-75-70-65-60-55-50-45-40-35-30-25-20-x (cm)



 

86 

 

 

 

 

 

 

 

 

 

 Tabel Hasil Perhitungan Loss Koefisien        

                

Eksperimen hj
u vj

u hj
d vj

d (vj
u)2 2g (vj

d)2 2g (vj
u)2/2g (vj

d)2/2g (vj
u)2/2g + hj

u (vj
d)2/2g + hj

d 

(vj
u)2/2g + hj

u 
((vj

u)2/2g + 
hj

u - 

fj
d minus 

(vj
d)2/2g + hj

d 

) / 

(vj
d)2/2g + hj

d (vj
d)2/2g 

1 7.1 21.501 3.08 49.5635 462.283 1960 2456.54 1960 0.235859 1.253335 7.335858754 4.333335281 3.002523473 2.395626707 2.39563 

                                

2 7.17 21.025 3.08 48.9446 442.051 1960 2395.57 1960 0.225536 1.22223 7.39553611 4.302230067 3.093306043 2.530870518 2.53087 

                                

3 7.35 20.493 3.08 48.9029 419.949 1960 2391.5 1960 0.21426 1.220151 7.564259607 4.300150912 3.264108695 2.675168016 2.67517 

                                

4 7.8 19.299 3.08 48.874 372.45 1960 2388.67 1960 0.190026 1.218709 7.990025665 4.298709045 3.69131662 3.028874393 3.02887 

                                

5 6.2 24.045 3.08 48.4025 578.167 1960 2342.8 1960 0.294983 1.195305 6.494982926 4.275305245 2.219677681 1.856996521 1.857 

                                

6 6.54 23.07 3.08 48.9863 532.22 1960 2399.66 1960 0.271543 1.224314 6.811543193 4.304314476 2.507228717 2.047863329 2.04786 

                                

7 6.66 22.666 3.08 49.0122 513.762 1960 2402.2 1960 0.262123 1.225611 6.922123321 4.305611104 2.616512217 2.134863342 2.13486 

                                

8 6.9 21.427 3.08 48.0018 459.111 1960 2304.17 1960 0.23424 1.175597 7.134240444 4.255597436 2.878643008 2.448663904 2.44866 

                                

9 6.94 21.274 3.08 47.9345 452.563 1960 2297.72 1960 0.230899 1.172304 7.170899348 4.252303914 2.918595435 2.489623553 2.48962 

                                

10 6.37 23.155 3.08 47.8884 536.147 1960 2293.3 1960 0.273544 1.170051 6.643544145 4.25005117 2.393492975 2.045631026 2.04563 

                                

 

Eksperimen Jembatan 

      Hulu Hilir   

qo (cm
2
/s) q (cm

2
/s) Saat bambu tertahan 

Saat bambu 

tertahan 
△H

j
ud  

inflow outflow H
j
u v (cm/s) = q/H

j
u H

j
d v (cm/s) = : H

j
u-H

j
d 
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q/H
j
d 

1 JTP 150 
1 152.655 7.1 21.50  3.08 49.56  4.02  

2             

2 JPT 150 
1 150.749 7.17 21.03  3.08 48.94  4.09  

2             

3 JPT 150 
1 150.621 7.35 20.49  3.08 48.90  4.27  

2             

4 JPT 150 
1 150.532 7.80 19.30  3.08 48.87  4.72  

2             

5 JPT 150 
1 149.080 6.20 24.05  3.08 48.40  3.12  

2             

6 JPT 150 
1 150.878 6.54 23.07  3.08 48.99  3.46  

2             

7 JPT 150 
1 150.958 6.66 22.67  3.08 49.01  3.58  

2             

8 JPT 150 
1 147.845 6.90 21.43  3.08 48.00  3.82  

2             

9 JPT 150 
1 147.638 6.94  21.27  3.08 47.93  3.86  

2             

10 JPT 150 
1 147.496 6.37  23.15  3.08 47.89  3.29  

2             
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LAMPIRAN 3 

LEMBARAN KONSULTASI 
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