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Estimation of Thermal Humidity Inside Concrete and Prediction of
Carbonation Depth
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Abstract

The temperature and humidity inside concrete affects the depth of carbonation. In this study, the temperature and humidity
inside concrete were predicted by the numerical method under the boundary conditions of ambient temperature, humidity,
solar radiation, and wind. Using the results of the thermal humidity analysis, diffusion of carbon dioxide and the reaction
of cement hydration products were calculated for carbonation depth.

7l ¥ £ 232|E, 25, O|MtetEa =Rt BHUSL x[s) A

=L,

Keywords : concrete, thermal humidity, carbon dioxide diffusion, carbonation, numerical analysis

1.4 &
1.1 3o =5

Faelet B ARol URe] L5TE o718t & YA} Hig SO ARke vok ANz Wik JIaet i eats
A2 BsolE IS vAH F4skE A5 AAe] HAL Sl B AToINE FEM HHE B9 A7) me Ao
2A2)E o] e4we} o5 olusikad] ko] mE BAsle] ARE 4] shHsle] e A7) Walslo] et o}
Tt QSR o2 Aisa MR gl Hrde TSt s

2. x84
2.1 JHESHM R 2EE 3H¢1
| 9 F&, YAL v 59 SHRAS AR E EFPE YE 2FTE dIE5th B4
o] 85¥OH %7t Fkof ] A= FF 2§57t 259 vA= T2 A4 o= F8oto] g FIAIF
S e R ARt X2 AFIAITY, Ad=ASD, AFTASY 33X siylen B 71dHole = 20174 714 HelHE
ARE5FQIL). U= Wsa283)(America Society of Heating, Refrigeration and Air-conditioning Engineers)o|A |55k

20179 A %8 =4 71F DBE AMSSIOR QARRE 20179 71%e] Al DBE AMgstel masla

ﬁ

AL SRS
o

O
L
€
-

'\:_

2.2 O|ABELS BHM ¥ BN
9J50] oplsfeAL EAYE WRE SAste] 2SR Mg TgS BRI oISRs BAASE V1% s
£ olgelglon] JrhsES WAR S ATAL AGIIE. WAL Feh Folol sholH AEstet, Bl AfdES

a7 1o e

£ AT RARLHS MO T UEBS TEIHS olgdlel BAE 0] L5% Wele} A IRAIRE ot
SNEDE TSt 2 @70 Ashe theat 2o

# SrolFiey YT HASFH ANUAARGLTER w, FEEAE, WAIA A (depark@kmou.ac.kr)

- 197 -



ZAZE LY 2&E FF 2 EtME} 2/0] o

I

1) ehitsl sjA Ad A, 48, 3F A9 Mekde sEdas Ao g HLet A%S s A0g YEhgon s
Aoks Alte] AEEE HEAE 2 skt

2) S &= AUt 7P HEA|, AlS7t 7R S A Ueskor 971ER 30 A4 Y] gL} ZlolE S 27.4mm,
Al 26.9mm, AF 26.4mm=E UEFTE.

t=0.2="0prosity = ¢,

4
‘ " e
- -~ " €02 Diffusion |

g v b Dy, =1.64x10"%**(1- RH/100**
J ; E=ar g
S — |
= i
COZ : / Reaction equation \
i
* omt o, e,
0o ¢ o O 5 =D~ MG/ N Cpiom,)
o [ ._ | % = Dy M% — K1,/ MCi0m,

N J

Acknowledgement

This work was supported by the National Research Foundation of Korea(NRF) grant funded by the Korean govern-
ment (No. 2019R1A2C1088029 )

#ugsd

1. Papadakis, V. G., Vayenas, C. G., Fardis, M. N,, Physical and Chemical Characteristics Affecting the Durability of Concrete, ACI Materials
Journal, Vol.9, No.2, pp.186~196, 1991

- 198 -





