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Abstract; In order to replace some inefficient empirical test algorithms of engineering designs, cat
swarm optimization ( CSO) is presented to solve the problem of channel cross-section optimization. To
meet with other constraints, choosing suitable slope can reduce land occupation and save investment.
At the same time, the effect of the slope coefficient change on the channel cross-section optimization

under the global space based on CSO were researched and has achieved good results. Taking Jiang-
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chuan irrigation area in Heilongjiang Province as an example, irrigation channel section is optimized

and the design parameters are analyzed. The examples show that this method has the advantages of

high efficiency and high precision and it can solve the problem of channel cross-section optimization ef-

fectively. The results show that the area of channel sections reduced by 4. 2% and the land occupation

reduced together. For parameters, objective function is the best when the channel slope is 1.5, the
width of channel bottom is 2. 000 0 m and the height of channel is 1. 500 0 m. The effects of these pa-

rameters on objective function are analyzed. The best goal showed a trend of first increasing and then

decreasing along with the increase of channel slope and height of channel, and a trend of increasing

along with the increase of width of channel bottom.

Key words: irrigation channel;cat swarm optimization ; cross-section ;optimal design
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Fig.1 Schematic diagram for cross-section
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Fig.2  Flow chart of cat swarm optimization algorithm

1SR, = AT AL E O B ATCENC I
H L SRS XS IC AL HP A AR R AS R A T 7 B SR, B
Je AT AL M v A 3 i 0 38 B (B HL 28 35
JEE AP B s 4 P D O A R DG 2 . BRBRARSTT , T
o TR )R DR AN T SE SRR A 4 07 B A 2 A £
AW b B T S (A, LR AT AR S R B A Y 4R
AL

3 HBisHh

BRI DX 7R — T o B 5 AT RS
TEDRE XA T BB Jp VA8 RATE VT R e 5, 41| Bk
7 ,130°47'09” ~131°06'00"E ,46°54"'48" ~47°13'09”
N. XU TG 5 4R W AE VT, T TG AR 1L D 5K
A, A5 THT ST AR P R S VG T S Bk B M AR
WEX KPR 23,7 km, BEALFE 31,7 km. %0 X 45—
FUE R IBIG W8, 3R Q, =2.0 m*/s, 34
BB m =2.5, Y LR 0 =0.000 2, B PRBE % 7
$n=0.025 JEE ARG v, =0. 8 m/s, NI
v =0.4 m/s" T SRIET R SE b A KR b Y
B
3.1 BiR&EH

Y X3 S B T AL S AR 2 AN B, B
TR I A 2 ] 435 25 B /N RIS o K T T
T AR B /DN , 5 246 375 02 T F 425 7 ik de /N 1 OB
. EAR SN

IManIQ%iQd|+A[(mb;h>hL (s)
b VAR B A0 (5) £330 2 T 5K
SRR, ZHARERECP A =107 m ™
3.2 AREH
IR TE T2 U A TN WA T v, 5
B v, Z 0] U T8 IR AN /N T e /AN R, AN KT
FOVF BRI, 50 H Bk pR B 20 2R AR
vy <v<v,,b,h>0, (6)
Ly <1<y, (7)
3.3 HEER
TE VRS0 B AR R G T I, Bk b =
B E AT R ARECH 50 X, Ly 50, i
Fe MR 3R — %5/, B0, 03, Oy 1 ik CSO 82
SR eI S e 6 B AR RO A 20
. LA E A bR EC(E RP BT 18T TR A VR Ak AR, B s
BRI ASCTEL B 325 AR U 78 Akl e D BT 3. 3% 3 Wi T )
25 SR 5 R A ET A% e L 1.
B3 W], H s oR IR A 32 AU E T el
e P, UEM] T CSO S8 1y s WS S vk, FEW 2 T
WA R 7K 7 25 L R A ARSI i R 1
PEALZE Fxf LT LR Y, AR A IS Le AR AT B 3k 7K B
T T A T0.202 7 m?, BB T CSO B39 A fiff p
ETEWTE AT ] B s T AR g, B
—E B A




ETHBEZNREMEL UK RITSEDT

0 10 20 30 40 50
AL

B3 FR ek B Bk A QU B AL f il 2%

Fig.3  Curve of objective function along with iterations change
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Tab.1 Simulation results of cross-section
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Tab.2 Simulation results of parameters of cross-section
under different slope coefficients
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Fig.4 Effects of side slope and height of channel
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