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Fig. 1 The type of vortex shaft

22 HE®RH

D48 7 BE AL S8 I 9 B4 I Sl LA A A R I
B AL R FLUENT 344 #E 47 50 A5 40
FE ol FHEE A0 5 AR S5 44 R A 45 G 1 75 200 e O
G AT > BrAb B UM R 29 0 45 <10 4~ R
SFRU/IE 0.2~0.8 m Z [A] , AR JoT il R 0K
S K 7 T LA 2,

B2 MiExsrEE
Fig.2 Schematic diagram of mesh generation
il SE PR TR P TS RNG se-e 280 B8 1Y
XA B I B R A AT I R VOF PR IR
BERL0S by 80T AT 36 B s MR R T R R A
SRS R 7351, SR I PISO 5735 %t 1 i FE b

HETRE AL B B SUR T Quick Ak
3 BRSO

31 HMEEBERME

AR BB AR AL 4 A R LR T
Q=179 m’/s W} JE i W I 38 iF FLUENT %5 {8 A%
P BN E P BORASSE K R, WWE 3. A 3
AR NP BOKIRR A R 2, — R M T B
B AOK KT B S R I A R 22 T —
75 T2 B TR A 48 SOK A K T X LA
fbo BT B A R B 4 R A A 8
AR B 15 25 24 E 10 %0 LA DY A 4008k S A g, T R
FHEE R A ST 5 45 50 8 it 8 K I 5 e kA

IS

556 - mEE — BR

s wEE --- 08
B
QI 54 gL = Ao Ao oI
U

544

540

2580 2590 2600 2610 2620 2630 2640
HF=/m
(a) FYERSNEH

412

208 - mME — ER
: - HIEE  --- 0F
o5 404
i@ 400 e

2690 2700 2710 2720 2730
HS/m

(b) TEERAW
3 KEZ&RBE S HEX
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Fig. 4 Average velocity and pressure distribution at
the wall of vortex shaft section
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Tab.1 Calculation results of energy dissipation ratio

g M (s D ke /m e
mo A-A Wi B-BWin  A-A WG B-BEH /%
1 REE 14.21 22. 34 157. 20 9.08  79.39

BERIE 13,90 24.41 156. 79 9.03  76.36
2 WRAEME 11.33 18.55 156. 36 8.83  83.81

BIE 11,79 17.76 156. 30 8.59  84.90
3 R H 10.47 15. 10 154. 70 8.32  87.56

BRIE 11,08 16. 26 154. 76 7.76  86.81
4 REEME 9.20 9.89 152. 67 7.01  92.36

B 11,03 11.42 152. 71 6.86  91.50
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Study on Hydraulic Characteristics and Sediment Transport

Characteristics of Vortex Shaft of Spillway Tunnel
CAI Hao-feng' ,ZHANG Jian-min',CHEN Xue-yan’, WANG Nai-fei**,
YAN Jing-ran®?,XIAO Fa-xin', WU Yun-feng"

(1. State Key Laboratory of Hydraulics and Mountain River Engineering, Sichuan University, Chengdu 610065, China;
2. Three Gorges Ecological Environment Investment Co. , Ltd. , Yichang 443004, China; 3. Changyang Rixin
Ecological Management Co. , Ltd. , Yichang 443500, China; 4. Changyang Tujia Autonomous County
Water Resources and Lakes Bureau, Yichang 443500, China)

Abstract: Based on the RNG K-e double-equation turbulence model and the VOF two-phase flow model, the flow re-
gime, flow velocity, pressure, energy dissipation, cavitation and sediment transport characteristics of the double volute
chamber vortex shaft were studied using model test and numerical simulation. The results were in good agreement with
the experimental values. The vortex chamber was more thoroughly dosed with gas through an aerator device. which re-
duced the possibility of cavitation erosion. The measured energy dissipation rate exceeded 75% , indicating a good energy
dissipation effect. The sediment siltation existed at the bottom of the shaft for various particle sizes at various flow rates,
reducing the depth of the stilling well. At low flow operation, the siltation might reached up to 72% of the stilling well’s
depth. However, the sediment was cleared away after a big flood and the silt height was lowered to 1. 6% of the well
depth, enabling the cyclone shaft to have a sufficient water cushion for energy dissipation that would not interfere with its
regular functioning. Control the size of the barrage in actual projects to prevent congestion caused by large particles of
sediment entering the floodway. In actuality, the operating mode can be altered to control the stilling well’ s silting
height, ensuring that it has sufficient rich water cushion depth to match the cyclone shaft’s design and regular operation
requirements.

Key words: vortex shaft; sediment transport characteristics; numerical simulation; model test; energy dissipation
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Dynamic Response and Energy Transfer Characteristics of

Fresh Concrete Under Surface Vibration Excitation

MA Yu-hang, TIAN Zheng-hong, MA Yuan-shan
(College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract: In order to study the temporal and spatial evolution characteristics of internal dynamic response and energy
transfer of fresh concrete under the action of surface vibration load, a laboratory vibratory plate compaction test of fresh
concrete was carried out. Real-time dynamic response characteristic parameters were obtained by acceleration sensors at
different buried depths in the compaction process of vibrated concrete. The vibration signal was denoised by wavelet
threshold denoising method. The temporal and spatial evolution law of internal motion energy of fresh concrete was ana-
lyzed by measuring point acceleration response. The results show that the aggregate particles near the surface vibration
source mainly move vertically, and the surface of fresh concrete is obviously settled on the macro scale. With the increase
of burial depth, the internal particles at the far end cannot get enough vibration energy, so it is difficult to overcome the
extrusion force between particles and the friction resistance in the medium and maintain the initial equilibrium state,
which is less affected by vibration. The vertical acceleration of internal particles is greater than the lateral acceleration
during the vibration compaction of fresh concrete. With the increase of the compaction degree of fresh concrete, the verti-
cal acceleration amplitude first decreases and then basically remains unchanged. while the lateral acceleration amplitude
first decreases and then slightly increases. The vibration energy attenuation of concrete near the vibration source is the
largest, but it is not significant with the increase of buried depth. The work in this paper can provide reference for the
theoretical construction and in-depth study of vibration compaction of fresh concrete.

Key words: vibration compaction; fresh concrete; filter denoising; dynamic response; energy attenuation





