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Fig. 1 Inversion flow of mortar creep degree parameters
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Fig.2 Schematic diagram of tensile and compressive

w - ‘/
(a) IKPALBIRTERE

creep tests of concrete specimen in water
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Fig.3 Two-dimensional meso-finite element

model of concrete specimen
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Tab. 1 Parameter inverse values of compression/tension

specific creep of concrete in water

EY S 81 P r ) 8> Py )
45 1.318  747.500 1.477 0.83 20.330 0 747.5 1.462 0.088
Bifd 1,270 35.995 0.313 1.95 0.002 5 747.5 0.673 0.072
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Tab.2 Orthogonal design combination of mortar compression and tensile creep parameters to be inverted

E iy i 81 P r /o 82 22 Ty
1 0.659(0. 635)  373.750(1.998) 1. 182(0. 250) 0.664(1.560)  10. 165¢0. 001) 373.750(373. 750) 1.170€0. 538) 0. 070€0. 058)
2 0.659(0. 635)  373.750(17.998) 1. 379(0. 292) 0.775(1.820)  30.495(0.004) 1 121.250(1 121.250)  1.559(0. 718) 0. 094(0. 077)
3 0.659€0. 635)  622.917(29.996) 1.575(0. 334) 0.996(2. 340>  10.165(0. 001) 622.917(622. 917) 1. 559€0. 718) 0. 1060. 086)

1. 365(0. 628)
1. 365(0. 628)
1. 754(0. 808)

30.495(0.004)  872.083(872. 083)
10.165(0.001)  373. 750(373. 750)
30.495(0.004) 1 121.250(1 121. 250)

0. 664(1. 560)
0. 885(2. 080)
0. 996(2. 340)

30 1.976(1.905)  872.083(41.994) 1. 379(0. 292)
31 1.976(1.905) 1 121. 250(53.993) 1. 575(0. 334)
32 1.976(1.905) 1 121. 250(53. 993) 1. 772(0. 367)
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Tab.3 Calculation values of tensile and compressive
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Fig. 4 Cumulative error between calculated and measured

values of compression and tensile creep
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Tab.4 Inversion results of mortar tensile and

compressive creep parameters

2 /1 81 by /s 8 by 7y

SRS 0.707 1158442 1,609 0.788 16.868  850.841 1.712 0.070
S @D 2,425 27.373 0,301 2.646 0,003 1131075 0.802 0.079
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Fig.5 Comparison of measured and calculated values of

tensile and compressive specific creep of concrete in water
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Fig. 6 Comparison of specific creep of concrete
and mortar in water
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Analysis of Damage Characteristics of Concrete Thermodynamic

Coupling Based on Acoustic Emission
SU Hui'? ,LUAN Ya-wei'*,HU Bao-wen'”? s MA Qiu-juan'’
(1. School of Water Resources and Hydropower, Hebei University of Engineering, Handan 056021, China;
2. Key Laboratory of Smart Water Conservancy of Hebei Province, Handan 056021, China)

Abstract: In order to understand the influence of thermodynamic coupling factors on the damage characteristics of hy-
draulic engineering concrete materials within 100 °C, the temperature of concrete specimens is applied and stabilized by
self-designed temperature control device, and non-destructive monitoring acoustic emission technology (AE) is used to
monitor the uniaxial compression of concrete under different temperature environments. The AE ringing count and ampli-
tude change during concrete failure at five different temperatures are explored, and the constitutive model of concrete
damage under thermodynamic coupling is established according to the relationship between ringing count and stress. The
results of the cumulative ringing count and amplitude show that the higher the temperature, the higher the number of
damage events. the more severe the degree of damage., respectively, the cumulative ringing count increases by 5. 25 times
at 100 °C compared with 20 °C, and the amplitude can be increased by 20-40 dB in the late loading stage compared with
the previous stage. The established damage constitutive model shows that the increase of temperature will increase the de-
gree of damage of concrete, which provides a theoretical reference for understanding the influence of thermodynamic cou-
pling on the damage of concrete materials.

Key words: thermodynamic coupling;concrete; uniaxial compression;acoustic emission; temperature; damage charac-
teristics
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Numerical Feedback Under Mesoscale Based on Tension/Compression

Creep Test of Hydraulic Concrete in Water

SHAO Cheng-yu' , FANG Guo-bao’ , XU Xiao-feng’, HUANG Yao-ying'
(1. College of Hydraulic & Environmental Engineering, China Three Gorges University, Yichang 443002, China;
2. Changjiang Institute of Survey.Planning,Design and Research, Wuhan 430000, China;
3. PowerChina Guiyang Engineering Corporation Limited, Guiyang 550081, China)

Abstract: In view of the lack of research on the creep characteristics of hydraulic concrete in water from mesoscale
scale, a meso-finite element model of concrete specimen of "aggregate-mortar-transition layer" was established. Based on
the test data of tensile and compressive creep in water, the method of "orthogonal design-neural network-meso-finite ele-
ment calculation" was adopted to implement the inversion analysis of the tensile and compressive specific creep of hydrau-
lic concrete specimens at mesoscale. Finally, the relationship between tensile and compressive specific creep of hydraulic
concrete and mortar was compared. The results show that the variation law of tension creep degree of hydraulic concrete
in water is similar to that in sealed. The creep degree of mortar water is 2. 4 times of hydraulic concrete water under con-
ditions of tensile and compressive creep.

Key words: hydraulic concrete; creep in water; microscopic finite element model; mortar creep degree; optimized in-
version





