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Fig.1 Indoor variable drainage system Fig.2 Schematic diagram of indoor experimental test point layout
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Fig.3  Shijin irrigation district canal head measurement station Fig.4 Figure of field experiment test point layout
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Table 1 Measured water flow parameters of the channel

IR WER LERE FRE Q/(m’/s)  KFEm o KIS B /m W E A A/m® KRR R/m Wi T 05E @/ (m/s)

0.42 0.80 4.60 3.36 0.60 0.128
0.83 0.90 4.70 3.81 0.66 0.223
o 1.56 1.06 4.86 4.59 0.74 0.338
2.03 1.09 4.89 4.75 0.76 0.427
EW e
0.42 0.78 5.42 3.73 0.61 0.110
0.83 0.84 5.48 3.91 0.63 0.205
1 1.56 0.98 5.76 4.68 0.71 0.346
2.03 1.01 5.81 4.84 0.73 0.419
18.86 0.95 17.80 15.11 0.83 1.248
45.85 1.44 19.76 24.31 1.19 1.886
L i3 2 63.90 1.79 21.16 31.47 1.43 2.031
71.40 1.92 21.68 34.25 1.52 2.084
79.22 2.09 22.36 38.00 4.07 2.085
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Fig.5 Schematic diagram of different methods velocity point area representation
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Fig.6  Flow velocity contour plot
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Fig.7 Analysis of wake flow in the middle perpendicular line
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Table 2 Relationship table between intersecting water depth h, and hydraulic parameters

B T3 WidE 0/(m/s) Re Fr Ve uy 3R IKIE ho/m AHXF KR ho/h 8 SR ug/(m/s)
0.42 76480 0.05 4.35 0.60 0.27 0.17 0.100
0.83 145533 0.08 4.43 1.06 0.30 0.17 0.192
03 1.56 235029 0.10 4.32 1.58 0.22 0.10 0.342
2.03 329925 0.13 4.48 1.94 0.31 0.14 0.376
0.42 71454 0.04 4.38 0.55 0.14 0.18 0.084
0.83 128646 0.07 4.20 1.07 0.09 0.11 0.193
o 1.56 245035 0.11 4.29 1.72 0.11 0.11 0.335
2.03 311007 0.13 4.03 1.95 0.06 0.06 0.387
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Fig.8 Relationship between average sectional velocity u

and intersection velocity value u,
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Table 3  Four methods to calculate the flow error table
TEEE @/ FRuERLIE I Q/ K — 5 Q/ MU Q1
T8 o o BV i R 2 KT — 5 R 2 UG f s 1 2
(m*/s) (m*/s) (m*/s) (m’/s)
1 0.43 0.45 2.98% 0.43 1.70% 0.43 0.17%
2 0.85 0.86 1.63% 0.82 3.61% 0.83 2.28%
3 1.55 1.55 0.13% 1.49 4.31% 1.57 2.53%
4 2.03 1.98 2.13% 1.90 6.16% 2.01 1.92%
5 0.41 0.42 2.10% 0.41 0.20% 0.40 2.12%
6 0.80 0.78 3.12% 0.76 5.90% 0.81 3.32%
7 1.62 1.57 3.20% 1.52 6.06% 1.65 2.92%
8 2.03 1.97 2.50% 1.89 6.84% 1.98 2.71%

4 JiikEil

R 58 UE 5 TR A 2 Iz A, A TR DO T R SE I AR E , AR R R KIS O, e
18, 45, 63, 70 180 m’/s il 5 BRI /K T T b L i sl AT R WAL G 007, 0 BT 4 SR 3% 4,
S8 mAL K TR 55 I R AR TR L B AE 0.06 ~0.16 Z Ja], AR 4k R UL pR K0T 50 58 W, 52 i I L5 T T
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Table 4 Relationship between water depth h, and hydraulic parameters

WYRE iR Q/(ms) Re Fr s uy ERIKE hy/m AR IR hol/h ZE R wy/(m/s)
18.86 1029662 0.41 4.07 18.36 0.08 0.16 1.398
45.85 2230954 0.50 3.98 19.42 0.05 0.07 1.823
2 63.90 2887008 0.49 4.07 18.35 0.06 0.06 1.921
71.40 3148787 0.48 4.07 18.35 0.05 0.06 1.990
79.22 8435338 0.46 4.27 18.11 0.08 0.08 2.049
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Fig.9 Relationship between average sectional velocity
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Table 5 Calculation error of flow rate at Shijin canal headworks

and intersection velocity value u,

T PEM 3 Q/(mPls) SR Q/(mPs) U AR R 22
1 71.02 70.72 0.42%
2 77.46 79.86 3.10%
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Research on open channel flow calculation method based on wake function

LIU Jianli"?, ZHANG Kai"®, BAI Meijian"?, ZHANG Baozhong'?, SHAO Shuaichao'"

(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. Ministry of Water Resources Digital Twin Basin Key Laboratory, Beijing 100048, China)

Abstract: The reasonable representation of the average flow velocity in the cross—section is a key factor in accurate
measurement of open channel flow. This paper proposes a method for calculating the flow rate in a open channel
based on the velocity characterization of the cross—section using the wake intersection flow velocity. Experiments
were conducted at the Shandong Province Water Resources Equipment Industry Measurement and Testing Center’ s
variable channel detection system. Eight sets of experiments were conducted with two slope coefficients of 0.5 and
1.0, and four flow gradients of 0.42, 0.83, 1.56, and 2.03 m’/s. The study investigated the distribution of flow
velocities in different combinations, fitted the mid-line velocity data using the wake function, proposed a point—to—
surface conversion method for flow measurement, analyzed the flow measurement errors between the standard meth-
od and the point—to—surface conversion method, and applied it in the canal of the Shijin Irrigation District. The re-
sults showed that for wide and shallow open channels, the maximum flow velocity occurs at the mid-line water sur-
face, and the fitted curves of the measured flow velocities with different wake intensity coefficients intersect at a
point. The flow velocity at the wake intersection point under different combinations has a good linear relationship
with the cross—sectional average flow velocity. The flow rate calculation error using the point—to—surface velocity
conversion relationship was less than 3.32% , meeting the requirements of the standard method. The point-to—sur-
face conversion method applied at the head measurement station of the Shijin Irrigation District in Hebei Province
yielded a flow measurement error of less than 3.10% , reducing the measurement points by more than 40% com-
pared to the standard method. The study shows that the point—to—surface conversion method can significantly reduce
the number of measurement points while ensuring measurement accuracy, demonstrating its high practical value for
improving the efficiency of flow measurement in irrigation districts.

Keywords: open channel; velocity distribution; wake function; velocity—area method
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Study on the response of Calcium bicarbonate formed by pseudo—karstification to

acidic environment and modified dispersive soil

GUO Hongdong"?, FAN Henghui"®>, WEN Jixiang"?, GUO Haowei'?,
JU Peng"?, WU Zhipeng'*
(1. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling 712100, China;
2. Institute of Geotechnical Engineering/Museum of Problematic Rock and Soil, Northwest A&F University, Yangling 712100, China)

Abstract: To enhance the modification effect of Calcium Bicarbonate Formed by Pseudo—Karstification ( CFPK)
on dispersive soil, solution index determination tests, dispersibility discrimination tests, aggregate water stability
tests, and mechanism analysis tests were conducted by controlling the initial pH of the reaction, in order to in-
vestigate the influence of acidic environment on the preparation of CFPK, evaluate the modification effect of CF-
PK on dispersive soil, and clarify the mechanism of how acidic environment optimizes the CFPK modification of
dispersive soil. The results show that; (1) As the solution environment changes from neutral (pH=7.00) to a-
cidic (pH=6.00) , the calcium ion concentration of CFPK increases from 26.10 mmol - L' to 37.30 mmol « L
with a 42.91% increase. (2) Under neutral conditions, the mass ratio of the generated solution to dispersive soil
required for complete modification is 2.5: 1, resulting in a content of aggregates larger than 0.25 mm of 19.54%
and a mean weight diameter of 0.210 mm. Under acidic conditions, the required mass ratio is reduced to 1.5: 1,
with a content of aggregates larger than 0.25 mm of 23.47% and a mean weight diameter of 0.247 mm, represen-
ting increases of 3.93% and 17.62% respectively, while the solution usage is reduced by 40%. (3) The in-
creased concentration of CFPK prepared under acidic conditions, with more H" and Ca™ acting on the dispersive
soil, further reduces its dispersibility. In practical engineering, the reaction liquid can be prepared under acidic
solution conditions to obtain CFPK with better modification effects.

Keywords: dispersive soil; karst system; soil aggregate; pH; mechanisms
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