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SOMPOB KAMDEE : PRELIMINARY DESIGN OF DRAINAGE AND
FLOOD PROTECTION SYSTEM FOR MUNICIPALITY OF ROI ET
DISTRICT, ROI ET PROVINCE. ADVISOR : ASSOC. PROF. CHATCHAI
JOTHITYANGKOON, Ph.D.

The district Municipality of Roi Et consist of urban community commercial
area and local government area. These areas are facing increased flooding. Repeated
flood caused from poor drainage result the increase of inundation area about 30 % of
the Municipality area. The study found that maximum flood inundation depth is 0.40
to 1.00 meters. A proposed solution to increase drainage capacity is to install or
replace the main sewer along four main roads; Ronnachaichanyut Rd.,
Ratchakarndumnuan Rd., Patthamanon Rd., Suriyadetbumrung Rd. Two options are
considered and compared for flood protection. The first alternative approach is to put
the drain as following 1.) Ronnachaichanyut with flow direction from intersection
Srithewa to a bridge over Nongyama stream out of the municipality south - east
direction. 2) Ratchakarndumnuan with flow direction from the junction with the
bypass to the junction with Kongpol road south - west direction to municipality
center. 3.) Patthamanon with flow direction from the bypass road junction to the
junction  Ronnachaichanyut south direction to municipality center. 4.)
Suriyadetbumrung with flow direction from Roi Et prison to the bypass junction out
of the municipality south direction. An estimated cost is about 114.229 million baht
and a payback period is approximately 5.5 years. The second option is construction of
main drainage pipes along 4 roads with almost the same pipe lengths as the first
option. But the flow is in reversed direction. An estimated cost is about 118.508
million baht and a construction payback period is approximately 6 years. This study
concluded that the first option is the most appropriate way to resolve the flooding
problems in the study area in term of hydraulic engineering and required time for
drainage. Moreover, the construction cost of the first option is less than the second

option and payback period of the first option is shorter than the second option.
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14 | fhwinminau 2,060,468
15 | e Uszgn1adn 1159 380,150
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3 mmm%‘m%’mqﬂnstﬁ (59 Vat 7%)
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33 f91158n3509 (Magnetic Flow meter Dia. 250 mm.) 3,060,000
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3.8 ATUNTIANVEE (Auto) 3,000,000
ERLY 19,691,590
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Factor F 41401015 =1.2012 16,440,973
Factor F :1UNNN = 1.2169 86,328,212
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3) TUINU 7 % 0.35 0.39 0.41 0.45 0.48 0.52 0.58
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M13197 2.5 M3 IAIIIANNUMITLUIYHAVBIAY Definition of SCS Hydrologic Soil Groups
® The SCS has classified more than 400 soils into four hydrologic soil groups

(HSG). According to their minimum infiltration rate obtained for are soil after

prolonged wetting.

Final Infiltration Rate Soil
Soil Group Description
(mm/h) Texture
Lowest runoff potential. Includes deep 8-12 Sand,
sans with very little silt and clay, also Loamy sand,
deep, rapidly permeable loess. Sand loam
Moderately low runoff potential. Mostly 4-8 Silt loam,
sandy soils less deep than A, and loess Loam
deep or less aggregated than A, but the
group as a whole has above-average
infiltration after thorough wetting
Moderately high runoff potential. 1-4 Sandy clay,
Comprises shallow soils and soil Loam
containing considerable clay and
colloids, though less than those of group
D. The group has below average
infiltration after pre - saturation.
Highest runoff potential. Includes mostly 0-1 Clay loam,
clays of high swelling percent, but the Silty clay
group also includes some shallow soils Loam,
with nearly impermeable sub horizons Sandy clay,
near the surface. Silty clay,
clay
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A1519% 2.6 MANY52EANFTHIMEMTVAY Group B Runoff Coefficient C for Agricultural

Watersheds [Soil Group B] (Schwab et al., 1993)

Coefficient C for Rainfall Rates of
Crop and Hydrologic
Condition
25 mm/h 100 mm/h 200 mm/h
Row crop , poor practice 0.63 0.65 0.66
Row crop , good practice 0.47 0.56 0.62
Small grain , poor practice 0.38 0.38 0.38
Small grain , good practice 0.18 0.21 0.22
Meadow , rotation , good 0.29 0.36 0.39
Pasture , permanent , good 0.02 0.17 0.23
Woodland , mature , good 0.02 0.10 0.15

@1513% 2.7 A1 Conversion Factor C Factor Conversion Factors for Hydrologic Soil Groups A,

C,and D
Factors for Converting C for Groups A, C, and D
Crop and Hydrologic
Condition
Group A Group C Group D
Row crop , poor practice 0.89 1.09 1.12
Row crop , good practice 0.86 10.9 1.14
Small grain , poor practice 0.86 1.11 1.16
Small grain , good practice 0.84 1.11 1.16
Meadow , rotation , good 0.81 1.13 1.18
Pasture , permanent , good 0.64 1.21 1.31
Woodland , mature , good 0.45 1.27 1.40
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Rainfall Intensity (mm/hr)

Frequency Analysis of Maximum Rainfall for Each Period at C.Roi Et
(1964-1978,1983-1998)
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3 1/ 4.2 Rainfall Intensity - Duration - Frequency Curve (IDF Curve) at C.Roi Et

(1964-1978, 1983-1998)



A1519N 4.4 Frequency Analysis of Maximum Rainfall for Each Period at C.Roi Et

(1964-1978, 1983-1998)
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Rainfall Amount (mm)

Time (hr)

2yr Syr 10yr | 25yr | SOyr | 100 yr | 200 yr | 500 yr | 1000 yr

0.25 25.80 | 32.90 | 37.60 | 43.40 | 47.80 | 52.10 | 56.50 | 62.20 | 66.50
0.50 37.30 | 48.70 | 56.00 | 65.20 | 72.00 | 78.80 | 85.50 | 94.40 | 101.10
0.75 45.40 | 61.60 | 72.30 | 85.80 | 95.90 | 105.90 | 115.80 | 128.90 | 138.80
1.00 51.40 | 67.20 | 77.60 | 90.80 | 100.60 | 110.30 | 120.00 | 132.80 | 142.40
2.00 64.60 | 92.70 | 111.30 | 134.80 | 152.20 | 169.50 | 186.80 | 209.50 | 226.70
3.00 71.70 | 101.60 | 121.30 | 146.20 | 164.70 | 183.10 | 201.40 | 225.60 | 243.80
6.00 82.20 | 117.80 | 141.30 | 171.00 | 193.00 | 214.90 | 236.70 | 265.50 | 287.20
12.00 89.30 | 133.50 | 162.70 | 199.60 | 227.00 | 254.20 | 281.30 | 317.00 | 344.10
24.00 103.80 | 149.00 | 179.00 | 216.80 | 244.90 | 272.80 | 300.60 | 337.20 | 364.90

Rainfall Intensity (mm/hr)
Time (hr)

2yr Syr 10yr | 25yr | SOyr | 100 yr | 200 yr | 500 yr | 1000 yr

0.25 103.40 | 131.50 | 150.20 | 173.80 | 191.20 | 208.60 | 225.90 | 248.70 | 265.90
0.50 75.40 | 97.40 | 111.90 | 130.30 | 144.00 | 157.50 | 171.00 | 188.80 | 202.20
0.75 60.50 | 82.10 | 96.40 | 114.40 | 127.80 | 141.10 | 154.40 | 171.90 | 185.10
1.00 51.40 | 67.20 | 77.60 | 90.80 | 100.60 | 110.30 | 120.00 | 132.80 | 142.40
2.00 32.30 | 46.30 | 55.60 | 67.40 | 76.10 | 84.80 | 93.40 | 104.80 | 113.40

3.00 23.90 | 3390 | 40.40 | 48.70 | 54.90 | 61.00 | 67.10 | 75.20 | 81.30

6.00 13.70 | 19.60 | 23.50 [ 28.50 | 32.20 | 35.80 | 39.40 | 44.20 | 47.90

12.00 7.40 11.10 | 13.60 | 16.60 | 18.90 | 21.20 | 23.40 | 26.40 [ 28.70

24.00 4.30 6.20 7.50 9.00 10.20 | 11.40 | 12.50 | 14.10 15.20
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