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Tab.1 Hydraulic concrete mix kg/m’
W5k K B Bk ar Bk

M mE KA R
WSI 138.00 210.00 711.00 90.00 375.00 375.00 500.00 6.27
WS2 11500 150.80 591.00 81.20 400.00 320.00 400.00 180.00  2.66
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Fig.1 Wedge and split drawing diagram
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Fig.2 Layout of acoustic emission probe
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Fig.3 Acoustic emission three-dimensional source

information and AE source projected on the XZ plane
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Fig.4 Load, event rate and cumulative event number

change with CMOD at different loading rates
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Fig. 5 Damage evolution of concrete
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Fig. 6 Damage model curves of specimens under

different loading rates
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Study on Combined Support of Anchor Cable and Frame

Lattice Beam on Slope of A Hydropower Station

LIU Yu-xing'’
(1. The Second Engineering Co. ,Ltd. of China Railway 18th Bureau Group, Tangshan 063000, China;
2. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300350, China)

Abstract: In view of the current problems such as less research on the combined support of anchor cable and frame
lattice beam in slope reinforcement, the actual project of slope support on the left bank of a hydropower station was taken
as the background. The stability of the original slope was analyzed by combining the limit equilibrium method and the fi-
nite element strength reduction method. The combined support scheme of anchor cables and frame lattice beams was
studied. It mainly included anchor cable anchoring force calculation, anchor cable arrangement spacing, anchor cable
length, optimal incidence anchoring angle and frame lattice beam size, etc. Finally, the support effect was studied by
combining with numerical simulation. The results show that the original slope needs to be reinforced and supported. The
error of the original slope safety coefficient obtained by the finite element strength reduction method is less than 1.5%-
2. 0% with the limit equilibrium method. The temperature loading method was used to simulate anchor cable prestressing
for stability analysis of slope with combined support of anchor cable and frame lattice beams, and the combined support is
effective and no obvious slip crack surface appears after the support. The study can provide reference for similar slope
support projects.

Key words: slope stability; numerical simulation; strength reduction method;combined support

LA AL AL A LAL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL AL A LA LA AL AL AL AL AL AL AL AL AL AL AL AL

(E3#% 183 ) materials, 2020, 237; 117472,

(3] ®Afhde, R, sA@,. & LT ERHEARMIE L6 Xibste, RhifR. WIZE. 45 997 o AR IR 8E £
B s AR (0], K TR 2 B BE R, PO F R RE R m [ ], B8 MR, 2021,
2015, 32(2). 123-127,132. 38(5): 1594-1603.

[4] CHEN D, WANG E Y, LI N. Temporal and spa- [7] BING C, LIU J. Experimental study on AE charac-
tial evolution of acoustic emission and waveform teristics of three-point-bending concrete beams[] ].
characteristics of specimens with different lithology Cement &. concrete research, 2004, 34(3):391-397,
[J]. Journal of geophysics and engineering, 2018, (8] e NRILATEE R L RMYSY 2 4. K TIRE
15(5) :1878-1899. T Wi AR . DL/T5332-2005[S]. db5t.

[5] CHEN CHEN, XIANGQIAN FAN, XUDONG WL s AR AL, 2006.

CHEN. Experimental investigation of concrete frac- (9] T, BlEE, #MAE, 5. ETHRHEARNE
ture behavior with different loading rates based on AR BE R W BB R LT, REE L,
acoustic emission [ J ]. Construction and building 2020(8): 27-31.

Damage Rate Effect of Hydraulic Concrete Based on Acoustic Emission Parameters
CHEN Qian, JIA Yi-heng, CHEN Qing-hua, BU Jing-wu, XU Bo
(School of Hydraulic Science and Engineering, Yangzhou University, Yangzhou 225009, China)

Abstract: In order to study the influence of loading rate on the damage evolution of hydraulic concrete, notched cubic
specimens with side lengths of 300 mm and 450 mm were tested by wedge splitting test with different loading rates of
0.1 mm/s, 0.01 mm/s, 0.001 mm/s. Acoustic emission technology was used to monitor the acoustic emission signals of
concrete in the damage process. Test results show that the variation of AE event rate during failure process of concrete
can be divided into quiet, active, and attenuation period, among these the active period increases with the decrease of
loading rate. The damage was defined according to the AE events, and it is found that the damage process of hydraulic
concrete can be divided into three stages: crack initiation, acceleration and failure. The smaller the loading rate is, the
faster the growth rate of the acceleration stage is. The damage evolution model based on the AE event obeys Weibull dis-
tribution, which can better reflect the influence of loading rates on the damage evolution of hydraulic concrete.

Key words: hydraulic concrete; loading rate; acoustic emission; damage; Weibull distribution





