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Gate structure
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Fig. 2 Pressure measuring points layout
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Fig.3 Time-average pressure coefficient distribution
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Fig. 4 Instantaneous pressure distribution of No. 2
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Tab.1 Average fluctuation amplitude of typical stations

SF- 249 3 By i/ V0

A A=0.027 A2=0.204 A2=0.381 A=0.558 A=0.735
1 3.96 2.18 1.01 1.37 1.99
2 0.99 0.99 0.42 1. 39 2.35
3 0. 25 0.67 0.28 0.96 1. 80
4 0.14 0.31 0.17 0. 67 0.95
5 0. 26 0.27 0.21 0. 64 0.75
6 1.33 1.48 2.77 1.38 1. 65
7 0. 45 0.28 0.42 0.62 0. 82
8 0.25 0. 20 0.23 0. 25 0.41
9 0.03 0. 04 0.10 0.14 0. 30
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Fig. 5 Pulsation intensity coefficient
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Fig.7 Coefficient of skewness and coefficient of kurtosis
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Tab.2 Dominant frequencies of typical stations

LA/ He

W 45 -
A=0.027 A=0.204 A=0.381 A=0.558 A=0.735
1 0.018 55 0.00293 0.00586 0.00293 0.002 93
2 0.027 34 0.004 88 0.00586 0.011 72 0.012 69
3 0.001 95 0.01269 0.00195 0.01172 0.01367
4 0.001 95 0.00391 0.00391 0.00195 0.018 55
5 0.001 95 0.003 91 0.006 8 0.001 95 0.003 91
6 0.323 24 0.00293 0.00195 0.00293 0.001 95
7 0.001 95 0.00391 0.00195 0.00195 0.001 95
8 0.326 17 0.004 88 0.001 95 0.002 93 0.002 93
9 0.001 95 0.001 95 0.00195 0.00195 0.002 93
‘
4 Z5it

a. [l BE /NI AT T00 K b 9 T AR 45

o B 38 S i R K R 8 R /INFE TR 22 5L (HLBE 35 T

B B3 I, 1A 5 A e 34 R iR A A i 12 A

IKESR AT . AN FIFEERECT L k3l o B R 200

A2 I S /N T Y K B R S Ik B 5 B AR B

JMEHIAE A =0. 204~0. 381 LW, & KIEH &S

To i A 5 [A]—JF BE R AT, b Ui 1 Al A5 ) a5k

S I KT K B i B R BORR R, T Ui THT AR A% I AN 2

(i) ik 21 56 B 2R H50 K /N TG 1 e B, IS U T Al bk 3l

S REOR T LM AR . #5005 7R W] I B R 4k

T Wk Bl 5 I A A A K Sl R 5 T 3 9 p

PR EEREEAE 0.5 Hz AN,

b. W 198 BE T 1), B 35 1 i o3 A B S AR

— 305 ik Sl B R BCE A AR R AR AL A (R /N

FEAE 25 5 0] A 8 0k B ik B 2R B0/ I 1] 3% 1A

ik 2l 8 B F AL

%3k

(1] FIEd . #olB. B AR B 24 i 0 37k (1]
KT BB Be 4l . 2018,35(12) : 1-11.

[2] B i, mimeid, 200, 4. KB IER W B 7 2=
WYL TR L LT, YLoRKFl,2022(5) :28-31.

[3] W%, B WY BA R T it (1], T E
LA K FIIK HL ,2016(10) :167-170,172.

(4] Z=FI56. @ shiE sk sh S Fe ks s o o8 5 50l
BEAALT . o [ AR A 7K R K L, 2018(8) :160-165,175.

(5] XUH B a4, b &30, 558, P IF 1)17 4 F I AL
Jik 2 & 1 5% m 04 g B s [T, b LR A K K
2018(3):143-147.

(6] B, ™H4E, o 08, v il Ja] SR I 1) 3 3 0% 3hist
96 RARALBEITLT]. AR # W ,2018,40(7) . 108-112.

(7] Z/h#imdl, ok X, 2. L IHE I 1] 2K R Bk 30 %
JIFE R ER ], SE5 J1%%,2015,30(6) : 749-756.

[8] k.58 K. K T 14 sh AF 58 3R I & e i 34
(1], JKAKE THRE2FR .2019(2) ; 55-64.

(9] figk. A XIE ARL, %, 38 5 32 00 BE 52 i (1)
W TRT O 3 43 A MR A F 5 [T, K il 2 4, 2012, 43
(6):645-652.

(F4#% 164 )



« 164 - KW BE W OB 2023 4F

5 % ik 6] EVLH KK T . AR R AL L)
[1] 4%, WOTAL S AF A 98K I8 I 4 RO I FAEAERD W DFIELT . AL TS5 2020 01

(11):1162-1170.
BITES AR AE B E R R[] A MK n
5. 2018, 35(5): 1349-1353, (7] FEEAR R Emfl. 55, K 28 4K R w5

[2] LI HONG, LIN JIAJIAN, LEI XIAOBAO, et al. RUE . Jy o AP 0 KL R B S L. BEOE A
Compressive strength prediction of basalt fiber rein- . 40(#5?4?']‘1): 9-16.

(8] AENI, 47 5, 4R e Ae. T 41 WL 45 14 Y8 40 4F 4 %
HORMREE 132 R ) R Re BUE BT . d HURE A7,
2019,35(3):95-100.

(9] A AR St A E K A &8, /K TR & bk o AL 7
SL/T 352-2020[S]. dtat: o [ K FIK H iy pAL
2021.

[10] ELHHSRME. TRIB LR 4 0] F Az VR B 1 58 19 5% i A 5%
[D]. P4 . P44 38 T. K2, 2021.

[11] wkFF2, e kb ad, x| A 42, 55, 0 4F 48 1R 5 1 b &F 4t
G AR PR R i R 2R E oY R R T, Rk R ER A4 4, 2021,
49(8):1732-1742.

forced concrete via random forest algorithm [ ]].
Materials today communications, 2022,30:103117.

[3] MEYYAPPAN P, JEMIMAH C M. Studies on
strength properties of basalt fibre reinforced con-
crete[ J]. Materials today: proceedings, 2021,43:
2105-2108.

(4] xipgps, KR AEFAARIRE Ll R sy
AR LD]. M A K 2F 2020,

[5] B4, EAE, X 7EEM,Jr ML E LR P R R
BEH SRR LT, B R Hh 2 . 2020, 48 (11)
1747-1755.

Effect of Aggregate Size and Fiber Length on Mechanical

Properties of Basalt Fiber Concrete

ZHANG Xiao-fei' s WANG Shuai-zhen' ,PANG Yao-li’, YU Zhi-jian’ . CHEN Xin-wei"
(1. School of Water Resources and Hydropower Engineering, Xi’an University of Technology , Xi’an 710048, China;

2. Shaanxi Water Affair Clean Energy Group Co. ,Ltd. » Xi’an 710082, China; 3. Jiangxi Investment Group, Nanchang 330096,
China; 4. Gansu Water Conservancy and Hydropower Survey and Design Research Institute Co. s Ltd. » Lanzhou 730000, China)

Abstract: In order to study the impacts of aggregate size and fiber length on the mechanical properties of basalt fiber
concrete, three aggregate sizes and basalt fiber lengths have been taken into account, and 108 concrete test blocks (inclu-
ding 72 cubic test blocks and 36 prism test blocks) have been designed and made. Furthermore, axial compression test,
splitting tensile test as well as bending test have been carried out to analyze each parameter influence on compression
strength, splitting tensile strength and bending strength. On the basis of random fiber script, ABAQUS finite element
modeling analysis is carried out, and the corresponding strength calculation has been proposed. The results show that
with the increase of aggregate size, the mechanical properties of matrix concrete are improved. While with the adding of
basalt fibers, the concrete mechanical properties rise higher than aggregate size increase. The concrete mechanical proper-
ties present good performance when 30mm aggregate size mixes with 18 mm and 24 mm basalt fibers. The result of de-
signed random fiber script in ABAQUS finite element modeling matches with the experiment well, and the calculation
method considering two-parameter influence of aggregate size and basalt fiber length has good applicability.

Key words: basalt fiber; aggregate particle size; compressive strength; splitting strength; finite element analysis;

strength calculation
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Study on Hydrodynamic Pressure Characteristics of Fan-shaped Central Revolving Gate
CAI Zhi-yong' , YE Lin*,FU Zong-fu'
(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China;
2. Water Conservancy Project Construction Department in Suzhou, Suzhou 215011, China)

Abstract: The fan-shaped central revolving gate is a new type of gate with a significantly different {low pattern from
the traditional gate. In order to study the hydrodynamic pressure characteristics of the fan-shaped central revolving gate,
model experiment was conducted on the different opening coefficients of the gate based on the 60 m span gate of Wuso-
ngjiang regulation project and its energy dissipation design conditions, and the time-average pressure, average fluctuation
amplitude, pulsation intensity and spectral characteristics under different opening coefficients were analyzed. The results
show that the time-average pressure of the gate blade is positive pressure at each opening coefficient, and the overall pul-
sating pressure amplitude is relatively stable. The pulsating pressure of each measuring point is close to normal distribu-
tion under different opening coefficients. The pulsation intensity changes with the change of the opening and measuring
point position. With the increase of the opening coefficient, the pulsation intensity presents a trend distribution of decrea-
sing first and then increasing, and the pulsation intensity belongs to the low-frequency pulsation. The change of the meas-
uring point position in the width direction will affect the pulsation intensity of the measuring point, and the center line
pulsation intensity can be used instead of the whole gate pulsation intensity.

Key words: fan-shaped central revolving gate; hydrodynamic pressure; spectral characteristics; opening coefficient;

model experiment





