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ABSTRACT

The provision of water in wet farming is very important to support optimal crop yields. The irrigation system on the
Sugih Canal in Cibedug Village, Ciawi, Bogor Regency was affected by a landslide with a depth of 8 meters, which
resulted in a 28 meter long canal being cut off. This study aims to plan the construction of reinforced concrete gutters
with a size of 60 cm and a height of 80 cm to repair broken points. The design of reinforced concrete gutters refers to
SNI 03-2847-2002. It is planned that the floor plate thickness is 20 cm and the channel wall thickness is 15 cm, using
concrete with quality K-250 (fc' = 25 MPa). Based on the analysis that has been carried out, the live load is 250 kg/m,
the dead load is 748 kg/m, and the factored load is 1297.6 kg/m. The maximum moment (Mmax) that occurs at the pin
support is 38,281 kNm. Concrete reinforcement on the channel floor plate is in the form of main reinforcement D12-
135, and reinforcement for D8-300. Reinforcement for wall plate is main reinforcement D12-115, reinforcement for

D8-255.
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INTRODUCTION

Canals are an important structure in
irrigation systems. The canals function to carry
water from the source to the rice fields that need it.
Any damage to the canals can result in obstruction
of water flow. As a result, the productivity of rice
fields will be disrupted. Because during its growth
period, rice needs water. Sugih Canal, located in
Cibedug Village, Ciawi District, Bogor Regency,
which is a tertiary irrigation canal, was cut off by a
landslide on February 8, 2018. As a result of the
incident, hundreds of hectares of rice fields were
confirmed to have failed to harvest.

After the landslide, the Sugih Channel has
yet to be repaired. The steepness of the landslide
location is one of the obstacles to building a new
channel. From the results of the field survey, the
length of Sugih Channel that experienced a
landslide reached 28 meters, with the depth of the
landslide reaching 8 meters. To restore the channel
to its existing condition, a very large volume of soil
fill is required, and of course requires a large
amount of money in its implementation. (Chayati et
al., 2022). Therefore, the use of gutters is one of the
alternatives to replace the channel. (Aji, 2019;
Kesumowati, 2022).

Therefore, a gutter will be planned in the
Sugih channel, Cibedug Village, Ciawi District
with a span length of 28 meters supported by 6
pillars with a height of 6.8 meters at each span per
4 meters. A comprehensive knowledge of fluid
mechanics, engineering mechanics, and soil
mechanics is required in its planning. Knowledge

of reinforced concrete engineering is also
required, for gutter structures made of concrete.
For the Sugih Channel gutter structure, it is
planned to use concrete, considering the ease of
obtaining materials and workmanship. This
research aims to analyze the planning of the
channel in the gutter structure, starting from load
calculation to construction drawings.
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Figure 1 Channel damage condition
Research on the planning of concrete gutter
structures in irrigation canals has been carried out
previously in the Bukol Tambak Irrigation
Network (Fikri, 2022), Opiyang Irigation Area
(Sultan et al, 2022) and in Ngarum Irigation Area
(Yuono & Mulyandari, 2021).

RESEARCH METHOD

Place and Time of Research

The research time was carried out for five months,
from March to July 2020, including field and
laboratory testing.
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The research site, namely in Sugih Channel, located
ini Cibedug Village, Ciawi district, Bogor
Regency, West Java Province. The location of the
research in the field is shown in the following
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Figure 2 Research site

Materials and Tools

The tools used in this research are coordinate
applications, laser distance meters and stationery,
while the materials used in this research are water
discharge data from the location of Sugih Channel,
Cibedug Village, Ciawi District.

Research Flow Chart

Figure 3 Research flow chart

Soil sampling was conducted during site surveys
and laboratory soil testing. The research flow chart
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is presented in the following figure.

ANALYSIS AND RESULTS
Load Calculation

t 80
Figure 4 Sketch and dimension of loads

From figure 4 above, it is known that

L=4m

h =0.8m X1=0.15m
h>=0.6m X2 =0.15m
b =0.8m Xx3=0.1m
b’=0.5m X4=0.2m

Ywater =1000 kg/m3
Yeoncrete = 2200 kg/m?

Live Load

Calculation of channel water as (live load gL)

can be obtained by the following formula:

Water load = Wet sectional area x ywater

Wet sectional area = (h’-x3)x b’
=(0.6-01)x05 = 025

m2

Water load (qL) =0.25 m?x 1000 kg/m3x 1 m

= 250 kg/m

Dead Load

Calculation of the structure's dead load (gD) can

be obtained by the following formula:

Volume of reinforced concrete x yconc

(Al + A2 + A3) X Ycone

Al=x2xh =0.15x0.8=0.12m2
A2=0.15x0.8 =0.12 m2
A3=x4xb> =02mx05m=0,1m2

Dead load (gD) = (0,12 + 0,12 + 0,1)x 2200
kg/m3
=748 kg/m

Factored Load

The calculation of the factored load can be
obtained with the following formula:
g=12.0p0+1,6.0.

q=1,2x748 kg/m + 1,6 x 250 kg/m

g =1297,6 kg/m

Reinforcement Calculation
From the research results, data has been obtained
to calculate the reinforcement, as follows:
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B =0.85
Slab Thickness =T2 =200 mm
Concrete Cover =20 mm

Main Reinf. @ =12 mm

Reinf.Bars@ =10mm

Dest = Slab Thickness — Conc Cover -

0.5@Reinf

=200-20-(05x12)
=174 mm

Fy’ =294 Mpa

Quality of Conc. = K250 (fc’ =25 Mpa)

fe’ = (0.76 +
0.2 xlog (%)) x fck
=19.7 Mpa

B = 1000 mm

Fulc. Moment (-)= % xqx L?

= i x 1297.6 x 42

= 1297.6 Kg/m = 12.7253 Kn/m
Fulc. Moment (-)= % xqxL?

= % x 1297.6 x 42

=2595.2 Kg/m = 25.4506 Kn/m

Channel base plate reinforcement calculation
The channel bottom plate is a plate with
parallel supports and is assumed to be elastically
wedged as the bottom plate and sidewalls are cast
monolith. This plate is a type of one-way plate that
produces a positive moment at mid-span and a
negative moment at the pedestal. Calculation of
plate reinforcement is calculated per meter in the
longitudinal direction of the plate (L), so that:
determine the value of
Based on SNI T-12-2004 Article 5.1.1.1, the value
of B taken based on the equation
- for fc' <30 MPa,  =0.85
- for f¢' > 30 MPa, p = 0.85 - 0.008*(fc'-30) but
cannot be lower than 0.65, thus = 0.85

Calculation of Pedestal Area

Main Reinforcement Calculation
_ mu _ 12.725x10° _
K= @xbxdeff2 08x800x 1742 0.525Mpa

_ __2xK 1 , _ 2x0525
a=(1-J1 0.85xfCI)Xd_(1 1 0.5359519.7)X

174 = 5.543 mm

A. = 085x fc'xaxb _ 0.85x19.7x5.543x1000 _
s = = =

fy 294
315. 705 mm?
Aq = f 2 xbxd ——x 1000 x 174 =828.571 mm?
(terms (article 12. 5 1 SNI 03-2847- 2002) fc<31.36

MPa, then we can use the formula f—yx bx d).
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Since A is smaller than As, then the larger one is
taken

Asu 828 571 mm?
xmxD?xS xmx122x1000
Reinf. Spacing (s)= % =4
Asu 828.571
= 136.496 mm

S <(3xh=3x80=240 mm )(article 12.5.4.SNI
03-2847-2002)
Selected the smaller one, so s = 135 mm

Reinf. A %xnxszS %xnx122x1000
eimnt. Area = -
135

= 837. 750 mm? > As (OK)
Reinforcement Bars Calculation:

Asp =20% X Asu=20% x 828.571
= 165.714 mm?
Asp =0.002 x b x h =0.002 x 1000
x 80
=160 mm?
Selected the larger one, so
Asb,u = 165.714 mm?
1 xmxD?xS %xnx82x1000
Reinf. Spacing (s) = P i1
=303.326 mm

S<(5xh=5x80=1400 mm) (article

9.12.2.2.SNI 03-2847-2002)

Selected the smaller one, so s = 300 mm
lxmxp?xs %xnx82x1000

Reinf. Area =1 = =00
=167. 551 mm? > A (OK)
So the main reinforcement is
As = D12 - 135 =873.750 mm?
And reinforcement bars are
As,b =D8 - 300
=167.551 mm?
Table 1 Base plate spesification
No Spesification Value
1 Quality of Concrete K 250
2 Main Reinforcement D12 - 135
3 Reinforcement Bars D8 - 300

Field Moment Calculation
Main reinforcement calculation
K mu _  25.451x10°

= @xbxdeff? 0.8x1000x 1742
= 1.050 Mpa

a =(1-

2xK
0.85 x fcr

) x d
_ 2 x 1.050
=(1- 1 "~ 085x197
=11.101 mm

_085xfc'xaxh

22X 1050y 174

As

fy
_0.85x19.7x11.101x 1000

294
= 641.894 mm?
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(fc < 31.36 Mpa, the formula is ;—;x bx d).

Asy =22y bxd =22 x 1000 x 174
fy fy

= 828.571 mm?
Since As is smaller than As,, we take the larger
one, so Ay, is 828.571 mm?

. . lynxp?2xs Yxmx122x1000
Reinf. Spacing (s)=2 =2
Asu 828.571

= 136.496 mm
Interms s < (3 x h=3x 80 =240 mm ), we took
the smaller one, so s = 135 mm

Reinf. A %xnxszS %xnx122x1000
eInt. Area = -

s 135
= 837.750 mm? > A (OK)

Reinforcement bar calculation

Asp =20% X Asy=20% x 828.571
= 165.714 mm?
Asp =0.002 x b x h =0.002 x 1000 x
80
=160 mm?

Choose the larger one, so Agy = 165.714 mm?
lynxp?xs _ %xnxsz X 1000

. H —_4
Reinf. Spacing (s)= Asbu  165.714

=303.326 mm
Interms S < (5 x h=5x80=400 mm ), we took
the smaller one, so s =300 mm

. _%xn’xszS_ixrthZXIOOO
Reinf. Area = . = 200
=167.551 mm? > A (OK)
So the main reinforcement is
As =D12-135
= 873.750 mm?
And reinforcement bars are
Asp = D8 - 300
= 167.551 mm?

Table 2 Field base plate spesification

No Spesification Value
1 Quality of Concrete K 250
2 Main Reinforcement D12 -135
3 Reinfocrement Bars D8 - 300
r»15<’—504'»151
gTLiJ; ‘ /—DAERAHTUMF‘UAN
| \/

T
DAERAH TUMPUF‘N—/ / | |

/ | L TULANGAN POKOK D12 - 135
TULANGAN POKOK D12- 135 /
TULANGAN BAGI D8 - 301

Figure 5 Base plate reinforcement Cross-Section

TULANGAN BAGI D8-300
_

—————TULANGAN BAGI D& - 300

TULANGAN POKOK D12-135
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Figure 6 Base plate reinforcement Long-Section

Channel wall reinforcement calculation

This channel top plate is a plate that sits on a
parallel support and is assumed to be fixed on its
support. This plate is a type of one-way plate that
produces a positive moment at mid-span.
Calculation of plate reinforcement is calculated
per meter in the longitudinal direction of the plate

(L), so that:
Qn =slab thickness x concrete weight
0.2x(2200/101.97)

0.2x22=4.4Kkn/m

Pn = wall thickness x height x concrete weight
=0.15x0.8x22
=2.64 kn/m

Qu =12xgn+1.6xql
=1.2x44+1.6x250
=405.28

Pu =14xpn
=14x264
= 3.696

Mu =1/3xgnxL2+puxL
=1/3x4.4x4%2+3.696 x 4
=38.250

Main Reinfocrement Calculation
K = mu _ 38.250x10°
T @xbxdeff2  0.8x1000x 1742

_ __2xK
a B (1- \} 1 0.85xfcl) xd
2 x1.579
=(1- /1 - 0.:5”0) X 174
=16.991 mm

_085xfc'xaxh

=1.579 Mpa

As

fy
_ 0.85x20x16.991x1000

294
=082.472 mm?

Aw =2 xbxd=22x1000x 174
fy fy

=828.571 mm?
(fc < 31.36 Mpa, the formula is %x b x d).

Since As is larger than As,, we take the larger one,
S0 Ag i 982.472 mm?

. ] %xnxD2 xS
Reinf. Spacing (s) = —
_ %xnx 122 x 1000
- 982.472
=115.115 mm

In terms s < (3 x h = 3 x 80 = 240 mm), we took
the smaller one, so s =115 mm

Reinf. A %xnxszS ixnx122x1000
eint. Area = -
115

S
=083.455 mm? > A (OK)
Reinforcement Bars Calculation
Asp =20% X Asy
=20% x 982.472
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=196.494 mm?

Asp =0.002xbxh
=0.002 x 1000 x 80
=160 mm?

Choose the larger one, so Agy = 196.494 mm?

1
“xmxD?*xS

Reinf. Spacing (s)=%

Asb,u
%x 7 x 82 x 1000

196.494
= 255.811 mm

Interms s < (5 x h=5x 80 =400 mm ), we took
the smaller one, so s = 255 mm

1 2

Zxﬂ:xD xS

Reinf. Area

s
%xn’x82x1000

255
=197.119 mm? > A, (OK)
So, the main reinforcement is

As =D12 - 115
= 983.455 mm?
And reinforcement bars are
As,b = D8 - 255
=197.119 mm?
Tabel 3 Wall section spesification
No Spesification Value
1 Quality of Concrete K 250
2 Main Reinforcement D12 -115
3 Reinforcement Bars D8 - 225

Calculation of slab bearing moment
Main Reinforcement

As =D12 - 115
= 0983.455 mm?
P =As/(bxd)
=083.455/ (1000 x 174)
=0.005 %
_ _3825x B x fcr
Pmax - 075 X Pb - —(600+fy)x fy
— 382.5x0.85 x 20 =0.024 %
(600+294)x 294
There is two ways to calculate Ppin,
Prin =T - V20 - 0039
4xfy 4x294
Pmin :ﬂ:ﬁ: 0.004 %
fy 294
Choose the larger ones
Pmin = 0004
The Requirements Pmin < P < Pmax
Prmin =0.004 < 0.005<0.024 (OK)
a Asx fy
T 085xfcxb
_ 983.455x 294
"~ 0.85 x 20 x 1000
=17.007 mm
M =Asxfy(d-a/2)

=983.455x294 (174 -17.007/2)
= 47850957.959 Nmm
=47.851 KNm

ISSN: 2615-3513
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M, =a XM,
=0.8x47.851
= 38.281 kNm > dari M, (OK)

So, M; =38.281 KNm

TULANGAN POKOK D12 - 115

-TULANGAN POKOK D12 - 115

TULANGAN BAGI D8 - 255-

TULANGAN BAGI D8 - 255

Figure 7 Wall Reinforcement Cross-Section

‘}‘ /—ILLANGAN POKOKD12 - 115
\TLLANGAN POKOK D8- 255
Figure 8 Wall Reinforcement Long-Section
CONCLUSION

Based on the results of the analysis of the concrete
structure of the Sugih channel gutter building in
Cibedug village, Ciawi sub-district, it can be
concluded that based on the results of the load
calculated in this channel in the form of dead load
with the result of 748 kg / m, live load with the
result of 250 kg / m, and the factored load or total
load = 1297.6 kg / m, with the result of Mmaxs =
38,281 kNm. The concrete quality used in the
planning is K-250 (fc'25), with reinforcement of
the base plate in the form of D12-135 main
reinforcement, D8-300 reinforcement.
Reinforcement of the gutter wall in the form of
D12-115 main reinforcement, D8-255
reinforcement..

BIBLIOGRAPHY

Afryansyah, A., Hariati, F., Tagwa, F. M. L., &
Alimuddin, A. (2023). Analisis Stabilitas dan
Biaya Perencanaan Dinding Penahan Tanah
Tipe Bronjong di Sungai Ciliwung (Studi
Kasus: Ruas Legok Nyenang Rt.01/03, Desa
Leuwimalang, Kecamatan Cisarua,
Kabupaten Bogor). Jurnal Komposit: Jurnal
lImu-limu  Teknik Sipil, 7(1), 11-16.
(Indonesian) https://doi.org/10.32832/jurnal
komposit.v7il.7369

Aji, J. R. K. N. (2019). Desain Alternatif Struktur

Jembatan Talang Air Daerah Irigasi
Progopistan,  Kabupaten = Temanggung
dengan Pelengkung Pelat Beton

Bertulang. (Doctoral dissertation,
Universitas Gadjah Mada). (Indonesian)
Chayati, N., Hariati, F., Alimuddin, A., Tagwa, F.
M. L., & llham, M. (2022). Perencanaan
Stabilitas Lereng Timbunan untuk Perbaikan
Saluran Irigasi Sugih, Desa Cibedug,
Kecamatan Ciawi, Kab. Bogor. Rona Teknik

171



Vol. 7 No. 2 (2023)

Pertanian, 15(1), 1-12. (Indonesian)

Departemen Pekerjaan Umum (2006). Pedoman
Konstruksi dan Bangunan: Perencanaan
Sistem Drainase Jalan. Jakarta: [DPU]
Departemen Pekerjaan Umum. (Indonesian)

Direktorat Irigasi Dan Rawa (2013) KP-03 Kriteria
Perencanaan Saluran. Direktorat Jenderal
Sumber Daya Air, Kementerian Pekerjaan
Umum. (Indonesian)

Direktorat Irigasi Dan Rawa (2013) KP-04 Kriteria
Perencanaan Bagian Bangunan. Direktorat
Jenderal Sumber Daya Air, Kementerian
Pekerjaan Umum. (Indonesian)

Effendi, J. (2019). Perencanaan Sistem Drainase
Lahan (Studi Kasus: Kebun Raya ITERA)
Skripsi, Institut  Teknologi  Sumatera.
(Indonesian)
https://perpustakaan.itera.ac.id/slims/index.ph
p?p=show_detail&id=4682

Fadli, M., Hariati, F., Chayati, N., & Tagwa, F. M.
L. (2022). Perlindungan Tebing Sungai
Ciliwung dengan Dinding Kantilever Ruas
Kampung Legok Nyenang, Kabupaten Bogor.
Jurnal Komposit: Jurnal limu-llmu Teknik
Sipil, 5(1), 17-23. (Indonesian)
https://doi.org/10.32832/komposit.v5il1.4582

Fikri, A. (2022). Perencanaan Talang Air untuk
Pengembangan Jaringan Irigasi di Daerah
Tambak Bukol, Kabupaten Sumenep. Skripsi.
Madura: Universitas Wirajaya. (Indonesian)

Hamdani, L. (2014). Perencanaan Saluran Drainase

172

Nopiyansah, M. 1., dkk. (2024). Alternative Design of Concrete Gutter Structure at Sugih Channel, Cibedug

Village, Ciawi District, Bogor Regency

(Studi Kasus Desa Rambah). Skripsi. Riau:
Universitas Pasir Pangaraian. (Indonesian)

Qurniawan, A. Y, (2009). Perencanaan Sistem
Drainase Perumahan Josroyo Permai RW 11
Kecamatan Jaten Kabupaten Karanganyar,
Skripsi,  Universitas  Sebelas  Maret,
Surakarta. (Indonesian)
https://digilib.uns.ac.id/dokumen/detail/154
83/Perencanaan-sistem-drainase-
perumahan-josroyo-permai-kecamatan-
Jaten-kabupaten-Karanganyar

Kesumowati, R. (2022). Analisa Perencanaan
Talang Air pada Sistem Jaringan Irigasi
Tersier di Desa Pemetung Basuki Kecamatan
Buay Pemuka Peliung Kabupaten OKU
Timur.  Skripsi. OKU:  Perpustakaan
Universitas Baturaja. (Indonesian)

Sultan, M. A., Kurung, E. S., & Mishah, Z. K.
(2022). Perencanaan Bangunan Talang
Jembatan pada Daerah Irigasi Opiyang.
Jurnal Gradasi Teknik Sipil, 6(1), 34-45.
(Indonesian)

DOI: 10.31961/gradasi.v6i1.1295

Yuono, T., & Mulyandari, E. (2021). Kajian
Penggunaan Data Hujan Satelit TRMM
untuk Perencanaan Talang Air Irigasi pada
Daerah lIrigasi Ngarum. Jurnal Teknik Sipil
dan Arsitektur, 26(1), 41-48. (Indonesian)
https://doi.org/10.36728/jtsa.v26i1.1243



	Alternative Design of Concrete Gutter Structure at Sugih Channel,  Cibedug Village, Ciawi District, Bogor Regency
	Muhammad Ilham Nopiyansah*, Feril Hariati, Nurul Chayati, Muhammad Khaerul Insan
	INTRODUCTION
	Research on the planning of concrete gutter structures in irrigation canals has been carried out previously in the Bukol Tambak Irrigation Network (Fikri, 2022), Opiyang Irigation Area (Sultan et al, 2022) and in Ngarum Irigation Area (Yuono & Mulyand...
	RESEARCH METHOD
	The tools used in this research are coordinate applications, laser distance meters and stationery, while the materials used in this research are water discharge data from the location of Sugih Channel, Cibedug Village, Ciawi District.
	Research Flow Chart

	Soil sampling was conducted during site surveys and laboratory soil testing. The research flow chart is presented in the following figure.
	ANALYSIS AND RESULTS
	Load Calculation
	Reinforcement Calculation
	Calculation of Pedestal Area
	Main Reinforcement Calculation
	Reinforcement Bars Calculation:

	Field Moment Calculation
	Main reinforcement calculation
	Reinforcement bar calculation
	Main Reinfocrement Calculation
	Reinforcement Bars Calculation


	CONCLUSION
	BIBLIOGRAPHY

