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Research on the Evolution Law of Internal Moisture Content of
Aging Concrete Under Dry Conditions
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(College of Civil and Transportation Engineering, Hohai University, Nanjing, Jiangsu 210024, China)

Abstract; To investigate the effect of aging of surface concrete on the internal and external humidity re-
sponse of existing structures, experiments were conducted on carbonation, chloride salt erosion, and the
rapid dehydration and reverse humidity response of concrete after their combined action in the marine at-
mospheric environment. The experimental results show that the peak water loss rate of concrete decrea-
ses first and then increases with the increase of carbonation age and chloride salt content. Among them,
the peak water loss rate of concrete is the smallest when the carbonation age is 14 days and the chloride
salt content is 1. 5%. The water loss rate of concrete after the combined action of carbonation and chlo-
ride erosion is lower than that after the separate action of the two. The reverse humidity response of con-
crete shows a trend of first slowing down and then accelerating with the increase of carbonation age and
chloride content. After the combined action of carbonation and chloride erosion, the reverse humidity
response of concrete is slowed down compared to when they act alone.
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Tab.1 Main chemical components of cement

Wy Pkt Wy Pkt
Si0, 21.35% MgO 3.08%
ALL0, 4.67% S0, 2.25%
Fe,0, 3.31% K,0 0. 54%
TiO, 0.28% Na,0 0.21%
Ca0 62. 60% Lol 1.71
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Tab. 2 Mixture proportion of concrete
K/ W KRERL, KR/ WIKF/
I (g ) - ) (kg =) (hg - )g - )
0.33 171 636 1131 512 3.1

0.40 180 655 1165 450 1.8
0. 45 200 666 1140 444 0.0
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Fig. I Design and dimensions of specimen for humidity response (unit;mm)
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Fig. 2 Time-varying curves of water loss rate of

concrete after carbonization
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Fig. 3 Time-varying curves of water loss rate of concrete with different chloride contents
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Fig. 4 Time-varying curves of water loss rate of concrete after carbonization and chloride erosion
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Fig. 5 Reverse humidity response curve of concrete with

different carbonation ages
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SO, TRBE K o A Bl i AL Y R S B
K hn s 2SN e R B Hodh ke 14 d
MEERB RN 1. 5%BFIREE - R K R RN,
SV, B A R UER 42 i3 ) P S TR+ 2k
K BRI T A TS TR BRE 1 R K
2) Bl A RIS AR A2 o X YRR 56 - 2 1] 08 i o A1
A S TRRE ) 3 e 7 e e £k 1 11 RN
FERB G 0 34 5 P S S B R i Bk
1£.0.7.28 14 d AYTREE 1 S 1m] 88 5 v o7 A0 U D 2%
FIBE N 4.5% .3.0% 0% 1. 5% IR EE +



32 Wodb TR R ol (A R OB 2 R

2025 4F

RS CIVEIRVSIE - S SY NI IR 3 A F N 2
b IR TR 2 I 1) 2 88 Wi 7 458 74 5 B A
MIEA %

S Xk

(1] XBERLL, 2 P BRI T miB iy R BE + i
AMERIRHTFE[T]. FTRIR:, 2023, 41(6) : 875-882.

(2] skaki, £, JRREXS AR BE R A2 e
HEAHT ()], PRI, 2023, 40(10) ; 336-340.

[3] ZHAO H, JIANG K, YANG R, et al. Experimental and
theoretical analysis on coupled effect of hydration, tem-
perature and humidity in early-age cement-based materials
[J]. International Journal of Heat and Mass Transfer,
2020, 146.118784.

(4] X 22, =0k, phEH, 5. EAHE N IREE L4510
PRI B8 PR ) R Sz i ML (). R BE L, 2021
(2). 17-19.

[5] LIU C, LIU H, ZHU C, et al. On the mechanism of in-
ternal temperature and humidity response of recycled ag-
gregate concrete based on the recycled aggregate porous in-
terface[ J]. Cement and Concrete Composites, 2019, 103,
23-25.

[6] Falfe, ilnE, FAk, % NTABRIRE N REE
b PR o L B [ 9] R R A (A AR
2FRR) ,2013,44(12) :5091-5099.

[7] JIANG J H, YUAN Y S. Quantitative models of climate
load and its effect in concrete structure[ J]. Construction
and Building Materials, 2012, 29(2) ; 102-107.

[8] JIANG J H, HU F F, FENG X N, et al. Response law
and diffusion coefficient of moisture in concrete with load
stress[ J .
Sciences, 2019, 26(2) :135-141.

[9] CHANG H, MU S, FENG P. Influence of carbonation on

“maximum phenomenon” in surface layer of specimens

Indian Journal of Engineering and Materials

subjected to cyclic drying-wetting condition[ J]. Cement
and Concrete Research, 2018, 103. 95-109.

[10] B 7, =W, TP, 55, SERREE L 28 K5
FYERERYZI [ )], APRRRE 5 TR 4R, 2019, 37
(3): 505-508.

[11] DAB, YUHF, MAHY, et al. Reinforcement corro-
sion research based on the linear polarization resistance
method for coral aggregate seawater concrete in a marine
environment[ J|. Anti-Corrosion Methods and Materials ,
2018, 65(5) ; 458-470.

[12] Bokfe 2RIE B 55,55, BRib X IR BE L IERER
WAL T]. RERRERIEAR, 2012, 31(6): 1641-1644.
[13] KKk, FBUHI, 5K M3, BrACAR BEXTIR B 1 rh s 3h
PHBERBAEWT]. R ARBARR)

2010, 38(3) . 412-416.

[14] Jer, 42k, Bk 06, 55 BRACXTIE BE T Ou 451
BUsZm )], FERRERIEAR, 2013, 32(4) : 687-691+707.

[15] BB, 248 . WetEneiRgE DR b GRS G R e
WIFELT ). BRER S TR, 2016,13(10) ; 1912-1918.

[16] ¥F o, EAGH SR, REE L h & TR 5 m
RRIAREL R [ 7], SR B4, 2011, 14(3):
376-380.

[17] KADDAH F, RANAIVOMANANA H, AMIRI O, et al.
Accelerated carbonation of recycled concrete aggregates :
Investigation on the microstructure and transport proper-
ties at cement paste and mortar scales [ J]. Journal of
CO, Utilization, 2022, 57, 101885.

(18] MR, =fhih, BUR, & iS58 T EEN
TRV AR A AR ()] AR E R,
2015, 32 (5): 1536-1546.

[19] SATE, Mok, RIBK, 55 VR AR TR
BE LA AR TE ()], IREEL, 2021(11)
58-62.

(TS TAH)



