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Analysis of Drainage System in Kasetsart University Kampangsaen Campus
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Abstract

The purpose of the research is to evaluate the potential of drainage systems in Kasetsart
University, Kampangsaen campus. The first step, the drainage ditches and the outlet were
investigated to obtain the cross sectional area of flow and the roughness coefficient. The general
topography was surveyed to evaluate the runoff coefficient. The contour map was analyzed by ArcGIS
in order to obtain the 5mx5m-digital elevation model (DEM) of the campus. From DEM, the campus
area was divided into smaller drainage units. The flow directions from each drainage unit to the
campus drainage system and the outlet were drawn. Based on the defined drainage units, the surface
flow distance was estimated. Finally the time of concentration of each drainage unit and the
longitudinal slope of ditches were determined. The maximum flow capacity of each drainage ditch was
estimated by Manning’s formula. The maximum rainfall intensity that each drainage unit can carry was
estimated by Rational formula. The second step, the intensity-duration-return period of maximum 1, 2
and 3 days rainfall of the campus was analyzed based on 17 years of daily rainfall data (B.E. 2539-
2555). The time distribution of rainfall for duration shorter than 1 day was developed from 15, 30, 45,
60, 120, 180, 360, 720 and 1440 minutes duration of the continuous rainfall records. By comparing
the maximum rainfall intensity for each drainage units determined by Rational formula and the rainfall
intensity from the intensity-duration-return period curve, it can be concluded that in general the
internal drainage ditch has enough capacity to accumulate high return period rainfall. The campus
outlet at Thung-Khee-Ai has a limited drainage capacity, only 5.1 mm/hr of rainfall intensity for the
duration of 6.8 hours which is equivalent to the rainfall depth of 34.4 mm in one single event can be
accumulated by the existing campus drainage system. However it is recommended that before
entering the rainy season, the debris at campus outlet should be checked and cleaned in order to

maintain the discharging capacity of the campus drainage system.

e-mail : yee.svk.auj@gmail.com
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Table 1 The table shows dimension of cross section, flow parameters and calculated flow rate for

ditch by Manning’s equation

Ditch b(m) | d(m) z A (m?) |P(m)| R(m) n LS Q (cms)
ND 13.4 2.6 1.293 [ 43.581 | 21.9 | 1.990 | 0.060 | 1: 1049 | 35.484
D2-ND 4 1 1.118 | 5.118 7 0.731 | 0.040 | 1: 480 4.738
D4-ND 3.8 1.2 - 4.560 6.2 | 0.735 | 0.045 | 1: 3614 1.373
D4.1-ND 5.4 0.8 | 2.154 | 5.699 9.2 | 0.619 | 0.045 | 1: 624 3.685
D4.3-ND 3 0.6 1.333 | 2.280 5 0.456 | 0.045 | 1: 1162 0.880
WD 13.4 2.6 1.293 | 43.581 | 21.9 | 1.990 | 0.060 | 1: 2012 | 25.618
D1-wD 9.8 1.6 1.586 | 19.740 [ 15.8 | 1.249 | 0.045 | 1: 2035 11.281
SD 13.4 2.6 1.293 | 43.581 | 21.9 | 1.990 | 0.060 | 1: 2012 | 25.618
D1-SD 5.6 1.3 1.460 | 9.747 | 10.2 | 0.956 | 0.040 | 1: 1884 5.446
D3-SD 9.6 1.2 1.061 | 13.049 | 13.1 | 0.996 | 0.045 | 1: 1808 6.802
D3.2-SD 11 1.8 | 0.964 | 22.923 16 1.433 | 0.040 | 1: 3121 13.038
D3.4-SD 9.8 1.6 1.586 | 19.740 | 15.8 | 1.249 | 0.045 | 1: 2035 11.281
D3.6-SD 12.6 1.4 1.212 | 20.016 | 17 1.177 | 0.040 | 1: 1819 13.081
D3.8-SD 4.2 1.3 1.269 | 7.604 | 8.4 | 0.905 | 0.040 | 1: 1365 4.815
MD 14.7 1.5 | 0.777 | 23.799 | 18.5 | 1.286 | 0.045 | 1: 596 25.629
D1-MD 5.2 1.5 | 0.777 | 9.549 9 1.061 | 0.040 | 1: 3230 4.370
D3-MD 2.6 1.6 1.512 | 8.030 8.4 | 0.956 | 0.045 | 1: 661 6.734
D5-MD 2.7 0.8 1.201 | 5.699 5.2 1.096 | 0.045 | 1: 949 4.370
D5.2-MD 3.6 0.95 | 1.732 | 4.983 7.4 | 0.673 | 0.045 | 1: 660 3.311
D2-MD 5.1 1.4 | 3.205 | 13.421 | 145 | 0.926 | 0.045 | 1: 863 9.643
D4-MD 8 1.1 - 8.800 8 1.100 | 0.045 | 1: 1011 6.554
D6-MD 8.2 0.9 1.192 | 8.345 11 0.759 | 0.045 | 1: 1518 3.959
ED1 13.4 2.6 1.293 [ 43.581 | 21.9 | 1.990 | 0.060 | 1: 1049 | 35.484
ED2 13.4 2.6 1.293 [ 43.581 | 21.9 | 1.990 | 0.060 | 1: 1049 | 35.484
D1-ED2 5.5 1.4 - 7.700 8.3 0.928 | 0.040 | 1: 698 6.929
D2-ED1 3 0.6 1.333 [ 2.280 5 0.456 | 0.070 | 1: 913 0.639
Note : B = Bed Width (m), d = Depth (m), z = Side Slope 1:z,

A = Cross sectional Area (m2),

n = Manning’s n,

LS = Longitudinal Slope,

Q = Discharge (cms)

P = Wetted Perimeter (m), R = Hydraulic Radius (m),
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Table 2 Drainage unit area and the result of estimated runoff coefficient

Blog name/ Blog name/

Diteh name Grid count| Area (km?)| C Drainage Unit Diteh name

Drainage Unit Grid count| Area (km?)|  C

U2(ND) BS 2823 | 0.0706 | 0.500 U1(MD) B7 9073 | 0.2268 | 0.218
U4(ND) BS 13337 | 0.3334 | 0.500 U3 B7 2840 | 0.0710 | 0.300

MD)
UV2(2-ND) | BS 1547 | 00387 | 0.500 US(MD) B6 | 4535 | 01330 | 0.59
U4Q-ND) | BS 1342 | 00336 | 0.500 U2(MD) BO | 10512 | 02628 | 0.440
MD) BS | 27029 | 03009 | 0.431
U34-ND) | BI 3705 | 00926 | 0.500 UB(MD) BS | 20351 | 0.5088 | 0.801
U241-ND) | Bl | 18548 | 04637 | 0500 | | vi(t- B7 9073 | 0.0938 | 0.801

(

(

) (

) (
UI(4-ND) |  BL 534 | 00134 | 0.500 U4(
) (

1

1

1

) (1-MD)
U1(4.3-ND) Bl 1967 | 0.0492 | 0.500 U2(1-MD) B6 2774 | 0.0694 | 0.500
U3(4.3-ND) Bl 4087 | 0.1022 | 0.500 U4(1-MD) B6 - 0.1449 | 0.500
U2(4.3-ND) B2 13005 | 0.3251 | 0.300 U2(3-MD) Bo 623 0.0156 | 0.325
U1(wb) B3 5330 | 0.1333 | 0.500 U4(3-MD) B6 1250 | 0.0313 | 0.325
U3(wb) B2 2194 | 0.0549 | 0.500 U2(5-MD) B2 1069 | 0.0267 | 0.325
US(WD) B2 8140 | 0.2035 | 0.500 U2(5.2-MD) B2 23404 | 0.5851 | 0.810
U1(1-WD) B4 5643 | 0.1411 | 0.510 U2(2-MD) B9 10512 | 0.2628 | 0.440
U2(1-WD) B3 9692 | 0.2423 | 0.500 U4(2-MD) B9 4349 | 0.1087 | 0.360
U4(1-WD) B3 7105 | 0.1776 | 0.500 U2(4-MD) BS 27029 | 03748 | 0431
U1(SD) B10 36847 | 0.8616 | 0.500 U4(4-MD) B8 1791 | 0.0448 | 0.825
U3(SD) B4 1560 | 0.0390 | 0.500 U2(6-MD) B8 2366 | 0.0592 | 0.500
U5(SD) B4 10668 | 0.2667 | 0.500 U4(6-MD) BS 1310 | 0.0328 | 0.815

UI(1-SD) | B10 0059 | 0.875 UL(ED) BO | 975 | 02439 | 0.500
U3(1-SD) | B10 - | 0026 | 0400 U3ED) | BIO | 6630 | 0.1658 | 0.500
0E-SD) | B4 763 | 00191 | 0325 U2(ED) B7 | 28331 | 07083 | 0.500
U43-SD) | B2 - | 0.0881 | 0.600 U4(ED) BS 757 | 00189 | 0.500
UI(32-SD) | B4 | 17690 | 04423 | 0.810 | | U-ED) | B9 | 11250 | 0.2567 | 0.360
UI(34SD) | B3 - | 01472 | 0500 | | UL(1-ED) | B9 | 10044 | 02511 | 0.563
U34SD) | B4 | 189% | 0.0474 | 0500 | | U4(ED) | BI0 | 4524 | 0113t | 0728
U434D) | B4 | 6305 | 0.576 | 0.500 | | U2(-ED) | B10 | 12037 | 0.3009 | 0.550
U6(34D) | B4 | 2104 | 00526 | 0.500 | | ULQED) | BS | 4774 | 0.1194 | 0500
V236D) | B3 | 28471 | 05646 | 0.600 | | U3(2ED) | B5 | 11311 | 0.2828 | 0.500
UI8SD) | B2 | 15204 | 03801 | 0.825| | U2Q-ED) | B7 | 3885 | 0.0971 | 0.500
0E8SD) | B 103 | 00259 | 0825 | | U4(2-D) | B6 | 25038 | 04811 | 0500

U4(3.8-SD) B3 3909 | 0.0977 | 0.825

Note : C = coefficient runoff
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Table 3 Calculation of time of concentration
Ditch  |Drainage Unit| Hy | H, | AH | L (DITC‘;h) Hy | Hy | aH | L (m) (OL-II-t(I:et)
ND
U2(ND) 6.79| 5.22| 1.57| 642.17 0.48] 6.79| 4.05( 2.74(1,722.83 1.20
U4(ND) 6.19| 5.22| 0.97 2,503.56 2.77| 6.19( 4.05] 2.14| 3,821.68 3.32
D2-ND
U2(2-ND) | 6.15| 5.6] 0.55| 381.44 0.39] 6.15] 4.05| 2.10{ 3,598.49 3.12
U4(2-ND) | 6.55] 5.6| 0.95| 614.10 0.55( 6.55| 4.05| 2.50( 3,876.13 3.18
D4-ND
U1(4-ND) | 7.63| 5.71| 1.92| 435.53 0.28( 7.63| 4.05| 3.58( 4,260.07 3.09
U3(4-ND) | 7.61| 5.71] 1.90| 958.74 0.70] 7.61| 4.05| 3.56( 3,696.26 2.63
D4.1-ND
U2(4.1-ND) | 8.42 6| 2.42|1,670.37 1.22( 8.42] 4.05| 4.37(5,060.93 3.49
D4.3-ND
U1(4.3-ND) | 7.63| 6.68| 0.95| 640.11 0.58] 7.63| 4.05| 3.58(4,434.66 3.24
U3(4.3-ND) | 9.23| 6.68| 2.55|1,613.65 1.15] 9.23] 4.05] 5.18|5,489.94 3.59
U2(4.3-ND) | 8.98| 6.68| 2.30| 1,268.65 0.90] 8.98| 4.05| 4.93( 4,466.21 2.89
WD
U1(WD) 8.55| 8.1| 0.45(1,821.49 2.57| 8.55( 4.05( 4.50| 7,822.43 5.71
U3(WD) 8.55| 8.1| 0.45(1,934.75 2.76| 8.55( 4.05( 4.50(7,517.19 5.45
U5(WD) 8.91| 8.1 0.81{3,055.79 3.73] 8.91| 4.05( 4.86( 8,710.24 6.28
D1-WD
Ul(1-wD) | 7.36| 7.23| 0.13| 692.73 1.36( 7.36| 4.05| 3.31(6,801.99 5.47
U2(1-wD) | 8.76( 7.23| 1.53| 783.91 0.61] 8.76| 4.05( 4.71( 7,086.93 5.01
U4(1-wD) | 7.52| 7.23] 0.29]1,428.21 2.30| 7.52| 4.05| 3.47| 6,945.37 5.50
SD
U1(SD) 6.64| 4.38| 2.26( 2,196.64 1.72| 6.64| 4.05| 2.59|4,511.07 3.74
U3(SD) 6.52| 4.38| 5.54( 2,441.45 1.37| 6.52| 4.05| 5.54|4,603.15 2.86
U5(SD) 8.19| 4.38| 3.81( 3,754.38 2.61 8.19( 4.05( 4.14| 5,893.45 4.25
D1-SD
U1(1-SD) | 6.08| 5.79| 0.29| 517.75 0.71| 6.08| 4.05| 2.03(4,681.71 4.29
U3(1-SD) | 6.39( 5.79| 0.60| 882.79 1.00| 6.39] 4.05| 2.34|4,904.38 4.28
D3-SD
U2(3-SD) | 6.47| 5.56( 0.91| 312.84 0.26] 6.47| 4.05| 2.42(4,446.32 3.78
U4(3-SD) | 7.23| 5.56| 1.67|2,278.31 2.01| 7.23| 4.05( 3.18|5,764.45 4.59
D3.2-SD
U1(3.2-SD) | 8.13] 6.35| 1.78|1,081.42 0.83] 8.13| 4.05| 4.08( 5,359.32 3.83
D3.4-SD
U1(3.4-SD) | 7.34] 6.97| 0.37| 696.11 0.91] 7.34| 4.05| 3.29(5,759.25 4.52
U2(3.4-SD) | 7.48] 6.97| 0.51| 634.33 0.73] 7.48| 4.05| 3.43(5,743.75 4.44
U4(3.4-SD) | 8.37| 6.97] 1.40| 1,605.57 1.44| 8.37| 4.05| 4.32( 6,646.99 4.81
U6(3.4-SD) | 8.17] 6.97| 1.20(1,251.71 1.14| 8.17] 4.05| 4.12|6,414.10 4.70
D3.6-SD
U2(3.6-SD) 8.1] 6.19] 1.91|1,606.13 1.28| 8.1] 4.05| 4.05(7,262.40 5.46
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. . . Tc Tc
Ditch Drainage Unit| H; | H, | AH L (Dicth) Hy | H, | AH L (Outlet)
D3.8-SD
U1(3.8-SD) | 9.11| 6.33] 2.78|1,511.62| 1.03| 9.11| 4.05| 5.06( 7,401.24 5.12
U2(3.8-SD) | 6.60| 6.33] 0.27| 760.80| 1.14| 5.8| 4.05| 1.75(6,643.11 6.80
U4(3.8-SD) | 8.00] 6.33] 1.67{1,330.27| 1.08 8| 4.05] 3.95| 7,393.28 5.63
MD
U1(MD) 6.12| 4.05| 2.07| 673.74| 0.45]| 6.12| 4.05| 2.07| 673.74 0.45
U3(MD) 4.29| 4.05| 0.24]1,555.80( 2.73| 4.29| 4.05| 0.24| 1,555.80 2.73
U5(MD) 5.75| 4.05| 1.70(2,726.05| 2.46| 5.75| 4.05| 1.70( 2,726.05 2.46
U2(MD) 7.3| 4.05| 3.25|2,371.31| 1.63| 7.3| 4.05| 3.25]/2,371.31 1.63
U4(MD) 6.24| 4.05| 2.19(1,902.30| 1.47| 6.24| 4.05| 2.19(1,902.30 1.47
U6(MD) 6.66| 4.05| 2.61(3,391.96| 2.68| 6.66| 4.05| 2.61( 3,391.96 2.68
D1-MD
U1(1-MD) | 6.66| 4.05( 2.61(2,980.30] 2.31| 6.66| 4.05| 2.61(2,980.30 2.31
U2(1-MD) | 6.50| 4.05( 2.45(2,645.07| 2.06| 6.5| 4.05| 2.45(2,645.07 2.06
U4(1-MD) | 6.55| 4.05| 2.50(1,814.06] 1.32| 6.55| 4.05( 2.50| 3,627.61 2.95
D3-MD
U2(3-MD) | 6.62| 4.05( 2.57(3,120.37| 2.45| 6.62| 4.05| 2.57(3,120.37 2.45
U4(3-MD) | 6.80| 4.05( 2.75(3,455.69| 2.69| 6.8| 4.05| 2.75( 3,455.69 2.69
D5-MD
U2(5-MD) | 6.79| 4.05| 2.74(3,428.31| 2.67| 6.79| 4.05( 2.74| 3,428.31 2.67
D5.2-MD
U2(5.2-MD) | 8.90| 4.05| 4.85|4,570.62 2.98 8.9| 4.05| 4.85|4,570.62 2.98
D2-MD
U2(2-MD) | 7.30| 4.05| 3.25(2,371.31| 1.63| 7.3|4.05( 3.25|2,371.31 1.63
U4(2-MD) | 7.36| 4.05( 3.31(2,754.56| 1.93| 7.36| 4.05| 3.31(2,754.56 1.93
D4-MD
U2(4-MD) | 6.24| 4.05( 2.19(2,707.82| 2.21| 6.24| 4.05| 2.19(2,707.82 2.21
U4(4-MD) | 6.67| 4.05| 2.62(2,865.93| 2.21| 6.67| 4.05| 2.62| 2,865.93 2.21
D6-MD
U2(6-MD) | 6.50| 4.05( 2.45(3,195.17| 2.57| 6.5| 4.05| 2.45(3,195.17 2.57
U4(6-MD) | 6.64| 4.05[ 2.59(3,603.17] 2.89] 6.64| 4.05{ 2.59| 3,603.17 2.89
ED1
U2(ED) 6.34| 4.05| 2.29(1,661.59| 1.24| 6.34| 4.05| 2.29(1,661.59 1.24
U4(ED) 6.39| 4.05| 2.34(1,038.33| 0.71| 6.39| 4.05| 2.34(1,038.33 0.71
D2-ED1
U1(2-ED) | 6.64| 4.05| 2.59(2,023.01| 1.48| 6.64| 4.05| 2.59(2,023.01 1.48
U3(2-ED) | 6.79] 4.05| 2.74(3,182.02| 2.45| 6.79| 4.05| 2.74| 3,182.02 2.45
U2(2-ED) | 4.75] 4.05| 0.70(1,699.38| 2.00| 4.75| 4.05| 0.70( 1,699.38 2.00
U4(2-ED) 6.1 4.05| 2.05|3,411.08| 2.96| 6.1 4.05| 2.05|3,411.08 2.96
ED2
U1(ED) 4.79| 4.05| 0.74]1,598.52 1.83| 4.79| 4.05| 0.74| 1,598.52 1.83
U3(ED) 5.89| 4.05( 1.84(2,873.01| 2.53]| 5.89( 4.05( 1.84|2,873.01 2.53
D1-ED2
U3(1-ED) | 7.12] 4.05| 3.07|3,686.11| 2.77| 7.12| 4.05| 3.07( 3,686.11 2.77
U1(1-ED) | 5.02| 4.05| 0.97(2,879.26] 3.25| 5.02| 4.05| 0.97(2,879.26 3.25
U4(1-ED) | 5.56| 4.05| 1.51(3,562.87| 3.51| 5.56| 4.05| 1.51|3,562.87 3.51
U2(1-ED) | 5.00] 4.05] 0.95[2,540.54| 2.84 5| 4.05 0.95] 2,540.54 2.84

Note : AH = elevation deference between divide and outlet (H;-H,) (m),

L = travel length (m),

t, = time of concentration (hr)
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Table 4 Calculation of maximum rainfall intensity that each drainage unit can be tolerated without flooding

and the estimated rainfall intensity that is probably occurred

: . . 5 imax | Tc Dicth i; Tc Outlet
Ditch name | Q (cms) [Drainage Unit| Area (km?) C mmmn| o [mmmn| 60
ND 35.484
U2(ND) 0.0706| 0.500 0.48 1.20
U4(ND) 0.3334| 0.500 2.77 3.32
D2-ND 0.0722( 0.500 0.55 3.18
D4-ND 1.0462| 0.438 1.22 3.59
SUM A 1.5224| 0.457 183.5 2.77 4.998 3.59
D2-ND 4,738
U2(2-ND) 0.0387| 0.500 0.39 3.12
U4(2-ND) 0.0336] 0.500 0.55 3.18
SUM A 0.0722( 0.500f 472.3 0.55 3.359 3.18
D4-ND 1.373
U1(4-ND) 0.0134| 0.500 0.28 3.09
U3(4-ND) 0.0926| 0.500 0.70 2.63
D4.1-ND 0.4637( 0.500 1.22 3.49
D4.3-ND 0.4765| 0.364 1.15 3.59
SUM A 1.0462| 0.438 10.8 1.22| 4.278 3.59
D4.1-ND 3.685
U2(4.1-ND) 0.4637| 0.500 57.2 1.22| 4.278 3.49
D4.3-ND 0.880
U1(4.3-ND) 0.0492| 0.500 0.58 3.24
U3(4.3-ND) 0.1022( 0.500 1.15 3.59
U2(4.3-ND) 0.3251| 0.300 0.90 2.89
SUM A 0.4765| 0.364 18.3 1.15] 4.234 3.59
WD 25.618
U1(WD) 0.1333| 0.500 2.57 5.71
U3(WD) 0.0549| 0.500 2.76 5.45
U5(WD) 0.2035| 0.500 3.73 6.28
D1-WD 0.5610( 0.503 2.30 5.50
SUM A 0.9526| 0.501 193.1 3.73 5.161 6.28
D1-WD 11.281
Ui(1-wD) 0.1411| 0.510 1.36 5.47
U2(1-wD) 0.2423( 0.500 0.61 5.01
U4(1-wD) 0.1776] 0.500 2.30 5.50
SUM A 0.5610 0.503 144.1 2.30( 4.858 5.50
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: . . ) imax | Tc Dicth i Tc Outlet
Ditch name | Q (cms) [Drainage Unit| Area (km?) C il (0 | mmmnl )
SD 25.618
U1(SD) 0.8616| 0.500 1.72 3.74
U3(SD) 0.0390( 0.500 1.37 2.86
U5(SD) 0.2667 0.500 2.61 4.25
D1-SD 0.0841| 0.736 1.00 4.29
D3-SD 2.0225] 0.653 2.01 6.80
WD 0.9526| 0.501 4.65 6.28
SUM A 4.2265| 0.465 46.9 4.65 5.279 6.80
D1-SD 5.446
U1(1-SD) 0.0596( 0.875 0.71 4.29
U3(1-SD) 0.0246| 0.400 1.00 4.28
SUM A 0.0841| 0.736] 316.6 1.00| 4.140 4.29
D3-SD 6.802
U2(3-SD) 0.0191 0.325 0.26 3.78
U4(3-SD) 0.0881| 0.600 2.01 4,59
D3.2-SD 0.4423| 0.810 0.83 3.83
D3.4-SD 0.4048( 0.500 1.44 4.81
D3.6-SD 0.5646| 0.600 1.28 5.46
D3.8-SD 0.5037| 0.825 1.14 6.80
SUM A 2.0225] 0.653 18.5 2.01 4.771 6.80
D3.2-SD 13.038
U1(3.2-SD) 0.4423| 0.810 131.0 0.83 3.884 3.83
D3.4-SD 11.281
U1(3.4-SD) 0.1472| 0.500 0.91 4.52
U2(3.4-SD) 0.0474( 0.500 0.73 4.44
U4(3.4-SD) 0.1576] 0.500 1.44 4.81
U6(3.4-SD) 0.0526| 0.500 1.14 4.70
SUM A 0.4048| 0.500f 200.6 1.44] 4.416 4.81
D3.6-SD 13.081
U2(3.6-SD) 0.5646| 0.600 139.0 1.28| 4.316 5.46
D3.8-SD 4.815
U1(3.8-SD) 0.3801| 0.825 1.03 5.12
U2(3.8-SD) 0.0259( 0.825 1.14 6.80
U4(3.8-SD) 0.0977] 0.825 1.08 5.63
SUM A 0.5037| 0.825 41.7 1.14] 4.190 6.80
MD 25.629
U1(MD) 0.2268| 0.218 0.45 0.45
U3(MD) 0.0710{ 0.300 2.73 2.73
U5(MD) 0.1330{ 0.598 2.46 2.46
U2(MD) 0.2628( 0.440 1.63 1.63
U4(MD) 0.3009| 0.431 1.47 1.47
u6(MD) 0.5088| 0.801 2.68 2.68
D1-MD 0.3080( 0.592 2.31 2.95
D3-MD 0.0468| 0.325 2.69 2.69
D5-MD 0.6118| 0.789 2.98 2.98
D2-MD 0.3715| 0.417 1.93 1.93
D4-MD 0.4196( 0.473 2.21 2.21
D6-MD 0.0919| 0.612 2.89 2.89
SUM A 3.3530] 0.565 48.7 2.98 5.061 2.98
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: . . ) imax | TC Dicth i Tc Outlet
Ditch name | Q (cms) [Drainage Unit| Area (km?) C bl (0 | mmmnl )
D1-MD 4.081
U1(1-MD) 0.0938| 0.801 2.31 2.31
U2(1-MD) 0.0694| 0.500 2.06 2.06
U4(1-MD) 0.1449( 0.500 1.32 2.95
SUM A 0.3080| 0.592 80.6 2.31 4.861 2.95
D3-MD 6.734
U2(3-MD) 0.0156| 0.325 2.45 2.45
U4(3-MD) 0.0313 0.325 2.69 2.69
SUM A 0.0468| 0.325( 1593.0 2.69( 4.975 2.69
D5-MD 4.370
U2(5-MD) 0.0267( 0.325 2.67 2.67
D5.2-MD 0.5851| 0.810 2.98 2.98
SUM A 0.6118| 0.789 32.6 2.98 5.061 2.98
D5.2-MD 3.311
U2(5.2-MD) 0.5851 0.810 25.1 2.98 5.061 2.98
D2-MD 9.643
U2(2-MD) 0.2628| 0.440 1.63 1.63
U4(2-MD) 0.1087| 0.360 1.93 1.93
SUM A 0.3715( 0.417| 224.3 1.93| 4.724 1.93
D4-MD 6.554
U2(4-MD) 0.3748| 0.431 2.21 2.21
U4(4-MD) 0.0448( 0.825 2.21 2.21
SUM A 0.4196( 0.473 118.8 2.21 4.831 2.21
D6-MD 3.959
U2(6-MD) 0.0592| 0.500 2.57 2.57
U4(6-MD) 0.0328 0.815 2.89 2.89
SUM A 0.0919| 0.612 253.3 2.89 5.034 2.89
ED1 35.484
U2(ED) 0.7083( 0.500 1.24 1.24
U4(ED) 0.0189( 0.500 0.71 0.71
D2-ED1 0.9804| 0.500 2.96 2.96
ND 1.5224| 0.457 3.59 3.59
SUM A 3.2299] 0.480 82.4 3.59 5.143 3.59
D2-ED1 0.795
U1(2-ED) 0.1194| 0.500 1.48 1.48
U3(2-ED) 0.2828| 0.500 2.45 2.45
U2(2-ED) 0.0971 0.500 2.00 2.00
U4(2-ED) 0.4811| 0.500 2.96 2.96
SUM A 0.9804| 0.500 5.8 2.96 5.056 2.96
ED2 35.484
U1(ED) 0.2439( 0.500 1.83 1.83
U3(ED) 0.1658( 0.500 2.53 2.53
D1-ED2 0.9218| 0.522 3.51 3.51
SD 4.2265| 0.465 6.80 6.80
SUM A 5.5580| 0.477 48.2 6.80 5.512 6.80
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. . . ) imax | TC Dicth i Tc Outlet
Ditch name | Q (cms) [Drainage Unit| Area (km?) C il (0 | mmmnl )
D1-ED2 6.929
U3(1-ED) 0.2567| 0.360 2.77 2.77
U1(1-ED) 0.2511| 0.563 3.25 3.25
U4(1-ED) 0.1131| 0.728 3.51 3.51
U2(1-ED) 0.3009( 0.550 2.84 2.84
SUM A 0.9218| 0.522 51.8 3.51 5.132 3.51
Outlet 35.480
ED1 3.2299| 0.480
DE2 5.5580| 0.477
MD 3.3530f 0.565
12.1409| 0.502 21.0 6.80 5.512
Outlet(H=1.1) 8.553 12.1409| 0.502 5.1 6.80 5.512

Note : Q = Discharge (cms), C = coefficient runoff,

imax = Maximum rainfall intensity that each drainage unit can be tolerated without flooding,

i, = rainfall intensity of Return Period 100 year
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