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ABSTRACT

This research tries to apply the pre-cast ecological concrete slabs to the construction
of irrigation canals. The main study is the design of pre-cast ecological concrete slabs.
This study provides the analyses of hydraulic properties, the estimate of Manning
coefficient by hydraulic model test, and the measurement of dissolved oxygen with the

considerations of convex, concave, and smooth surfaces of canals. When experiment
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takes the channel water depth as the main consideration; the velocity of flow is auxiliary.
Taking the smooth plane canal as the basic document compared with the experimental
results of concave and convex canals. Under the normal velocity and water level, the
experimental results show that the Manning coefficients are the convex > concave >
smooth planes. The Manning coefficient is rather larger when the flux and the water
depth are small. Under the same flux, the Manning coefficient increases with the slope
increasing. From the velocity distribution, the canal with convex plane produces the
largest diversity of velocity distribution, the one with concave plane gives the second, and
the one with smooth plane yields the smallest among these three velocity distributions.
For the dissolved oxygen, the test sections of convex and concave canals can be obtained
larger dissolved oxygen than that of exit section. The dissolved oxygen in the water of
canal increases about 2.5 %. In addition, the dissolved oxygen of convex canal is larger

than that of concave canal. From the points of transported efficiency and ecological

property, the canal with concave plane gives less Manning coefficient and provides the

better ecological environment of aquatic area. The ecological property of concave canal

is superior to that of traditional convex canal. Also, the design of pre-cast ecological
concrete slabs can be applied to the place short of natural materials or inconvenient to
build on site. The analyses of hydraulic properties, the estimate of manning coefficient
through the hydraulic model test, and the measurement of dissolved oxygen will be

helpful for the design of flow rates and the construction improvement of irrigation canals.

Keywords: Irrigation canal, Ecological engineering method, Hydraulic model test,

Pre-cast ecological concrete slab, Manning coefficient.
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[MITE SR8 n EB RS » LR 2SR R

0.025

i 0.013

[ ——F@ FEQ=30
0023+ _. @ -
0021 F g T
= 0.019 —
# 0.017 |
&7
a 0015 F
C:

0.011
0.009 |
0.007 |-
0.005 : : , : !
0.002 0004 0006 0008 001 0012
RS

10 /88 FEQ =30 % » NERE n 1BE2 S BUFE
FREDER

0.023
0.021
= 0.019

# 0.017
N

0005 1 1 1 1 ]
0.004 0.006 0.008 0.01 0.012

RIS
11 fi& FEQ =40 B> RNREREZ n 1882 FEQ )
RAIREDIR

AH - SRR K Rl S - — il
(i) B8 n (ER/ VAR < M < 1T
T o BUE— DL T » PRI M SR8 3% Tl i
B ERE - HISEAERERHE F - M
iRt Mo L RAEY) - Gefe KRB IHE
&~ EEDRRIZ R - I S E AR K B PE AR RE
FEEE RS URE

44 BEEEH

RS ERERER A LT ~ 70 cm ~ 140 cm ~ K
210 cm Z5 PYRE » 3l M Ak 2 g T
g2 AR EHIRERAIR 4~ £ 7o RARFE
5 RIFERTIEAE 20.8 °C ~ B S = 0.004 F1
0.008 g™ EEAH 2 A E &R - & 6 IR 7 73
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F4 OEREKPBEE (5=0.004)

F6 VEREKPBEE (5=0.004)

K EAE (mgl)

o i B (mell)

Al a2
Ak A0 & 70 cm & 140 cm & 210 cm & 1);72;0;;_ A% A 2 70 cm & 140 cm & 210 cm & 1);3,2;;0;
1 855 900 901 8.69 8.90 1 88 891 892 905 8.96
2 862 902 874 8.70 8.82 2 892 894 910 897 9.00
3868 903 877  9.02 8.94 3 881 885 890 891 8.87
4 864 871 901 8.68 8.80 4 872 882 885 8.85 8.84
F34 862 894 888 8.77 8.87 34 883 888 894 895 8.92

M 20.8 °C

=5 OBEREKPBEE(ES=0.008)

M 20.0 °C

x7 MNBREXKPBRES=0.008)

i E (mel)

Kt iEAF (mgl)

2 |7
Bk A @ 70 em & 140 em & 210 em & 0 210 ik g 70 em & 140 eom & 210 em & 0 210 oM
FHERE FHIEAE
1 858 870 899 901 8.90 | 884 884 924 893 9.00
2 861 900 875  9.00 8.92 2 88 910 929 895 9.11
3861 901 870 879 8.83 30891 927 899  9.00 9.07
4 861 882 902  9.02 8.95 4 888 886 897 927 9.03
3 860 88 887 896 8.90 T 886 902 912 9.04 9.05

i 20.8 °C

O] AT 25 i e 3R B B B K IS R E T & A A
HJ& (AR E R BRE F E E A & A L&
0.28 mg/L » M S IERBREL FIIA E R = A
[1E 0.14 mg/L » FHEKHE S &R 2.5
%o HIRHE §=0.008 REEF & AT IRIE S =0.004
R LS IR E S A RS » U TPk s FE R
A NP REARIEE K #SA S E o MAEHF
BT o (MHERE KA AR B MERER
Ko IR 2R B R AR R 0 K
P ERE RS ER -

1 - fERELEER
51 %
1. HIBRBRE S (B BT T R R

SN S o - M RE R 2 - R
RS U O3 i B R EE 2] o B AR RERE LT
B M A R 2 AR RE R A 1
PR » PRSP ITURER VST 8 Yol REHE
b EPKEIRE A IR HE B A

2. HIEMESKET » RiE S RBEA/

B JE 20.0 °C

AR < M < (il - H S SR iERE
MUK G NI R » fHFERET » &R
1 2 B AR IR I AT A

3. BB K s AR S SRR o AT
T <5 P el IR I REME K s S FHET
FHFSE KIS SR 2.5 % » 42
REEKIE SRR b DO RE M
[EESCRE

4. KR ERE TIAR RGBS - #EH
K TGRSR - PRES THESHEDE K g — R
[FIRMEKEMEE - 7R R
R IER) S SR B E - W REKTE
S HOKEVEE - SEREC KARER
VEFE2 BN - AR A RERETE KR
i I E

52 & &
1. PR TOUH - b TR SR
HIR BB o R — M AP S S Ak £ T
A > PRATM M G 1 AT S 2 B AR RE AR B HY
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M A B FEHEK 8L TREATHE

J o IRENEE 2 ERERCR - BfRE—S M 7.

BB 2o -
2. KBS FRERDCT » M S E R

EEAB/NISERE - HMFAERKLR 8.

IFIK IS REER BT - AT (A /K R
AFAERERE - BER R E R A A
HIZERENE - (EfH B ALHE R AR -

B oH

K FEAZ BRI & — W HEPRHEER
NSC 92 - 2211- E -238 — 005 R BIF1 L% T

e O BTGB G - DUTEREE 10

TR ATRIF SR A BRIBUT A B RERFBOR 22 B AR E
A ZAAE ~ BIRG ~ MRk TR

IR - ERERHEONERER TR 12 DO meter» L 11.

BERE K s AR 2 B - I -
SR
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