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Tab.1 Main chemical composition of cement, GGBS and FA
kL "o/ %
kM CaO  SiO, ALO, MgO SO, Fe,O, Hfl
JKPE 47.93 25.12 11.36 5.52 2.97 2.44  4.66
WKy 41.87 34.01  9.85 8.11 2.67 1.02 2.47

MBEK  3.36  56.63
F2 BEISHENESL

Tab.2 Mixture proportion of concrete specimen kg/m®

24.82 1.2 0.2 9.7 4.09

KU TR BBER A RO R K WK R KR L

2

%5
Z1 483 0 0 815 957 145 3.42 0.5
72 241.5 144.9 96.6 815 957 145 3.42 0.5
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Fig. 1 Compressive strength curve of steam-cured
concrete under freeze-thaw cycle
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Tab.3 Damage degree of samples at each stage

of freeze-thaw cycle
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Fig.2 Treatment process of pore structure
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Fig. 3 Plane porosity in vertical directionafter

100 freeze-thaw cycles
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Fig. 4 Pore size distribution of Z1 and Z2 samples
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Tab.4 Box dimension calculation results of Z1 and Z2
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Application of PSO-SVM in Water Resources Carrying

Capacity Evaluation of Heilongjiang Province
WANG Tao"", LI Zhi-jun""

(a. College of Water Resources and Electric Engineering;
b. Cold Groundwater Research Institute, Heilongjiang University, Harbin 150080, China)

Abstract: Aiming at the problem that the evaluation and prediction of water resources carrying capacity involves
multi-factor comprehensive indicators, particle swarm optimization algorithm was used to optimize the training parameter
penalty factor C and kernel parameter ¢ in the support vector machine model, and a water resources carrying capacity pre-
diction model was established based on PSO-SVM. According to the index grade standard. the training set data was con-
structed to evaluate the water resources carrying capacity of Heilongjiang Province in 2017. The results show that the wa-
ter resources carrying capacity index of Heilongjiang Province in 2017 is between 0. 423 4 and 0. 709 2. The water re-
sources carrying capacity in some areas is at level II, the carrying capacity is weak, and there is still much room for im-
provement.

Key words: water resources carrying capacity; support vector machine; particle swarm optimization algorithm; Hei-
longjiang Province
GOk GOk GO GO GO GO GO GO GO GO GO GO GO GO GO GO GO GO GO GO GO GO GO GO GO GO GO GO GO G GO GO GO GO GO GO GO GO GO GO GO CA CACOACA LA

(L% 132 70
Freeze-thaw Test of Steam-cured Concrete Modified by

Mineral Admixtures Based on CT Technology
GAO Zhi-han*", CHEN Bo"", CHEN jia—lin"'l'
(a. College of Water Conservancy and Hydropower Engineering; b. State Key Laboratory of Hydrology-Water
Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China)

Abstract: In order to study the influence of mineral admixture on steam-cured concrete under freeze-thaw environ-
ment, CT technology was used to scan the steam-cured concrete after freeze-thaw cycle, and the sectional images were
obtained. The three-dimensional reconstruction of steam-cured concrete was carried out by Fiji and Avizo software, and
the pore structure characteristics of the samples were obtained. The results show that the compressive strength of steam-
cured concrete decreases with the increase of {reeze-thaw times, and the deterioration of pore structure is the main reason
for the decrease of compressive strength; The mechanical properties and pore structure characteristics of steam-cured con-
crete mixed with mineral powder and fly ash are better than those of ordinary steam-cured concrete under the same {reeze-
thaw conditions. The mineral powder and fly ash have a certain effect on improving the pore structure of steam-cured con-
crete.

Key words: steam-cured concrete; freeze-thaw cycle; compressive strength; pore structures; box dimension





