A2 %% 1 R 5 FR¥E IR F RGP ED Vol.42 No.1
2020 4 2 A Journal of Civil and Environmental Engineering Feb. 2020

Doi: 10.11835/j.issn.2096-6717.2019.147 TR FF (FRIR S 47128 (OSID) ;
Tk FE R 5 RO T WL I0T R 68 L R R 3 E b

jﬁ’}—%iayﬁﬁéﬂﬂia’b,gﬁ4§a

(TERKRF a L RIBEZE; bhohBAZEESFHFRERARKFTREL LR T, T /K 100045)

B OE.PRYRRLBEAANEEGNR- T EANELBFTREL TR ALY LE, K
W ST T RE LA REBSERN SRR, RALEGRE GG L5 K. F EKILE
A8 TRAERGEREY HAER AR IRIEEASSHH , o0 T B8 £ A8 xR JE 49 8f |1 —= ] T 4L
AL, X B TAMNIREG TR R G, 5 T KR RS TR E AR R @RSy RKF
SEARSTIR E AL T EAAAEG Y, 5L RN L RIE T RN A, SR AW R
FHAERASTHATBEGH AT R EADEBEGE mmB b, KAt 2 ENHhE5EE L
X MEFEMANBEREORS X BARKEIZ YRR LY REABREGMATREY .

KEIF T RE L KRKAER TR AR £ 5%

hE4S%EE.TUS28.0 XHEFRERD A XEHS:2096-6717(2020)01-0108-08

Relative humidity analysis of early-aged concrete based on
temperature and humidity interaction

He Fengyou® . Chen Zhaohui®®, Xia Chengjun®
(a. School of Civil Engineering; b. Key Laboratory of New Technology for Construction of Cities in Mountain Area,

Ministry of Education, Chongqing 400045, P. R. China)

Abstract: The temporal and spatial variation characteristic of the temperature and relative humidity of early-
aged concrete are dominant for the shrinkage cracking of early-aged concrete. The temperature and relative
humidity interaction analysis model of early-aged concrete is present by the application of unconditional
stable backward finite differential method. In the proposed model, the coupling effects of hydration,
chemical drying and the diffusion of temperature and relative humidity are taken into account. The temporal
and spatial variation of the relative humidity of early-aged concrete are simulated. The rationality of the
proposed model is verified by the comparison with the test results. The parameters analysis have shown
that the influence of temperature and humidity diffusion on relative humidity decreases with the distance
from the diffusion surface. The influence of water-cement ratio on relative humidity is independent of
position. The environmental humidity and surface moisture exchange coefficients primarily affect the
relative humidity field near the concrete diffusion surface.
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Fig.1 Interaction of temperature and relative humidity of

early age concrete
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Fig.2 Flow chart of temperature-relative

humidity coupling model
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Table 3 Main parameters of relative humidity field simulation

under different water cement ratio
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