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Tab. 1 Calculation parameters in a calcium leaching model

HE
Z #i
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e B WA 4] 43 25 238K h(mm) 0. 02 0.1 -
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- CT Y ding)] ﬁﬁ‘% C gy (mol/m*) 7 260 7 260 jcﬁ[ 12]
LW ) Ca® WRIE €\, (mol/m*) 886 22.15 SCHR[10]
CSH FFERVE T Ca® W x, (mol/m*) 80 2 k[ 10]
CSH PRBE MM Ca® WK x,(mol/m?) 765. 83 19.15 SCHR[10]
RS T( C) 25 25 EiR
B K PRI R Ca® WREE U, (mol/m?) 0 0 EE
4K Ca® U BUR B Dy (m?/s) 5%1071° 5x1071° SCHR[15]
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Tab. 2 Changes of porosity of cement paste specimen with leaching time

i IR 0. 35 A FLER % IR L 0. 45 K AFFLERR IR 0. 55 BAFFLER %
i RIE AL (i WE/% RIH AL W/ % EG(H BELME /%
0 0. 288 0. 288 0 0.325 0.325 0 0. 354 0.354 0
1 0.324 0.325 -0.16 0. 365 0.381 -4.36 0.419 0. 437 -4.26
3 0. 354 0. 364 -2.85 0. 398 0. 437 -9.68 0.432 0. 469 -8.54
5 0. 405 0.391 3.29 0. 459 0. 449 2. 04 0. 495 0. 469 5.35
7 0. 410 0. 404 1.55 0. 468 0. 449 3.89 0.492 0. 469 4.65
9 0. 393 0. 404 -2.76 0. 466 0. 449 3.53 0. 491 0. 469 4.50
12 0.390 0. 404 -3.45 0. 468 0. 449 3.96 0. 487 0. 469 3.73
15 0.416 0. 404 2.92 0. 477 0. 449 5.81 0. 497 0. 469 5.57
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Tab.3  Changes of Ca/Si of cement paste specimen with leaching time
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Fig. 1 Time-depth variation of calcium ion concentration in pore solution of specimen
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Fig. 2 Changes of CH and CSH content in specimen with leaching time
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Fig. 3 Time-depth variation of solid calcium content in cement paste specimen
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Fig. 4 Changes of porosity in specimen with leaching time
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Numerical simulation of calcium leaching process of hardened
cement paste under action of environmental water

MA Qiang, ZUO Xiaobao, TANG Yujuan
( Department of Civil Engineering, School of Science, Nanjing University of Science & Technology, Nanjing
210094, China)

Abstract; The durability degradation caused by calcium leaching is very common in the hydraulic concrete
structures. In order to understand the calcium leaching process of the cement paste under the attack of the
environmental water, at first, a transport model for calcium ion in the cement paste slice specimen was established
by utilization of Fick’s laws, the mass conservation law, the solid-liquid equilibrium relationships between calcium
ion concentration in pore solution and calcium content in the solid skeleton of cement paste, as well as the Newton
law on the boundary of slice specimen immersed into the environmental water. And then, an accelerated calcium
leaching experiment of cement paste slice specimens with different water-cement ratios immersed into 6M NH, Cl
solution was carried out to measure the Ca/Si and average porosity of the slice specimens at different leaching time,
and the Ca/Si and average porosity calculated by the established model were further compared with that from the
accelerated experiments to verify the proposed model. Finally, numerical simulations were performed to analyze the
space-time changes of the calcium ion concentration in the pore solution, the solid calcium content in skeleton and
the porosity in the cement paste slice specimen. Simulated results show that the results calculated by the model are
essentially in agreement with the experimental results; in the early stages of the calcium leaching, the solid calcium
content in the cement paste specimens decreases fast, and its porosity has also a rapid increase, but in the later

period of leaching, the leaching speed of solid calcium and the increase rate of the porosity gradually decrease.
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