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Study and comparison of calculation methods for flood peak discharge of cut off ditch in small watershed
CHEN Meng', WENG Zhaohui', FAN Yangzhen**, YU M inghui*, W El Hongyan?
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Abstract: The flood peak discharge of a cut off ditch is an important parameter in cut off ditch design. In this paper, we conr
pared three calculation methods for flood peak discharge of cut off ditches based on a project case. We studied the influence of
rainfall duration, unit weight of torrential flood, and recurrence interval on flood peak discharge, and analyzed the significance
degree of the influence factors. It was found that Method 1 ( Code for design of soil and w ater conservation projects) and Metlr
od 3 (Code for design of outdoor drainage projects) had similar results for the project case and both leaned towards safety. T he
flood peak discharge would gradually decrease with the increase of rainfall duration, with a power function relation between
them. The peak discharge would increase with the increase of unit weight of torrential flood, with an exponential function rela
tion between them. T he peak discharge showed a trend of logarithmic grow th with the increase of recurrence interval. Catchment
area had the largest influence on flood peak discharge for Methods 1 and 3,followed by rainfall duration and runoff coefficient,
while the influence of recurrence interval on flood peak discharge was the smallest. Catchment area had the largest influence on
flood peak discharge for Method 2 (T echnical code on soil and water conservation of development and construction projects) ,
followed by runoff coefficient and recurrence interval, while the influence of unit weight of torrential flood on flood peak dis
charge was the smallest for Method 2.
Key words: cut off ditch; peak discharge;rainfall duration;recurrence interval; unit weight of torrential flood; runoff coefficient;

catchment area
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Tab.1 Calculation result of maximum design point rainfall in one hour

I AR 100 50 30 20 15 10 5 3

AR ( % ) 1 2 33 5 67 10 20 33.3

[ &/ mm 107.6 9.9 88.8 82.3 77.6 70.8 59.0 49.6
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Fig. 1 Relationship between peak discharge and rainfall

duration in Method 1
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Fig.2 Relationship between peak discharge and

rainfall duration in method 3
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Fig. 3 Relationship between peak discharge and unit weight
of torrential flood in M ethod 2
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Fig.4 Relationship between peak discharge and recurrence interval
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Tab.2 Results of designed flood peak discharge by
different methods

WITH LR R/ (m3 s 1)

w0 k2

T NV T =X

3 mE ORI
1E TEL gy ik 3

gigy WA E IR E A E
L1t/m? 1.3t/m3 1.5t/ m?

3 2.93 2.1 2.24 2.57 3.01 2.99
5 3.42 2.5 2.66 3.06 3.59 3.44
10 4.05 3.0 3.19 3.67 4.30 4.07
15 4.39 3.8 3.49 4.01 4.71 4.41
20 - 3.8  3.70 4.25 4.99 4. 66
30 - 3.7 3.99 4.58 5.38 5.03
50 - 4.1 4.36 5.01 5.88 5.49
100 - 4.5 4.84 5.56 6.53 5.84
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Tab.3 Flood peak discharge by different methods as
compared with M ethod 3

IR B AN 3 IR RAR(%)

9 K2
mr N B IR R
14 i 1 K
ik WEEE AR AR
1.1t/ m3 1.3t/m3 1.5t m3
3 - 217 - 29.81 - 25.28 - 14.21 0.71
5 - 0.81 - 27.42 -122.74 - 11.29 4.14
10 - 052 -26.31 - 21.55 -9.93 5.73
15 - 0.44 - 25.60 - 20.80 -9.07 6.75
20 - 25.39 - 20.57 - 8.81 7.05
30 - 25.45 - 20.64 - 8.88 6.96
50 - 25.32 - 20.50 -8.73 7.15
100 -22.11 -17.08 - 4.80 11.76
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Tab.5 Influence factors and factor levels of Method 2
AL ES K& KT
(EITE L 0.3 0.5 0.7 0.9
TR T AR/ k m? 0.1 0.2 0.4 0.8

S SR (temi?) 1.1 1.2 1.3 1.4 1.5

HIL I/ A 3 5 10 15 20 30 50 100
6 3
Tab. 6 Influence factors and factor levels of Method 3
AL K 3= K1
1 R 0.3 0.5 0.7 0.9
TCR A k m? 0.1 0.2 0.4 0.8
RNY 3 IR/ m in 5 20 60 90 120
I/ AR 3 5 10 15 20 30 50 100

=R ITE R R 15 ZZ T R IR 7- R
9. MR LA, =F 5k SR sig. (HY
N0, /M 005 FAEK T IS F H RUIE R
PN TR =R RS R = 20 L NS U = 5 QR [= 1 DA
AR, 6 FI7 3% 1 AT 3, R THIAR N I B R S
R 2, BN PO IR 2, A AR A K,
TR BOSE WA R 5555 6T Tk 2, VE IR AU IR 1R R
Wit W, AR B, A REIUYN, AR
(RIRE i fR 55 -

7 1
Tab.7 Analysis of variance of influence factors of Method 1
fats  mERE HEE 5y F Sig.
(ERTE 3 3 367.95 41.98 0
L 3 56. 68 6.47 0
v Wi W9 175 B 4 658. 29 75.10 0
JL TR 3 1354.05  154.48 0

8 2

Tab.8 Analysis of variance of influence factors of Method 2

A5 HR: A2 R AR 0 3.0, 5.0.7 f1Q 9; & b ORI A W F o Sig.
HE B 3.5.10.15.20.30.50 F1 100 4£; IL ERAM 3 110718 245% 0
THIAEL 0. 1.0 2.0 4 A10. 8 km®, II¥ft78 HAL 1. 1. B 7o e %07 0
L2131 4F 15 t/m’; FF5F R EL5.20.60.90 bR/ IR 3 4074.43  903.79 0
F1 120 min. et EE 4 67.16 14.90 0
4 1 9 3

Tab.4 Influence factors and factor levels of Method 1 Tab.9 Analysis of variance of influence factors of Method 3
EAS S 2K fabr  rZERI AdE B7 F Sig.
&I 03 0.5 0.7 0.9 (eI 3 1187.92  100. 48 0
JCTRTH A km? 01 0.2 0.4 0.8 I 7 147. 83 12.51 0
I/ A 3 5 10 15 e W 3 I 4 1594.32  134.86 0
B W 73 B/ min 5 20 60 90 120 TR IR 3 4371.53  369.78 0
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