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ABSTRACT

Although the lightly burnt MgO at 850 ~ 1000°C has expansibility, it does not lead to unsound concrete. The expansion of MgO could
compensate for shrinkage of concrete for a long-term, because the hydration of MgO occurs at a slow pace. Recently, the study and
application of mineral admixture such as fly ash and blast furnace slag have increased for the hydration heat reduction, durability
improvement, and reducing CO, emission in the construction industry. Thus, it is necessary to research on the concrete that contains
both a mineral admixture and MgO as an expansion agent. This study investigates fundamental properties of fly ash concrete with
lightly burnt MgO through various experiments. The adiabatic temperature test results showed that the fly ash concrete with MgO of
the 5% replacement ratio had the slower pace of the temperature rise and the lower final temperature than the fly ash concrete. The
influences of MgO on long-term compressive strength varied depending on water-binder ratio, and the long-term length change test
results indicated the expansion effects of the FA concrete containing MgO.
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TR Mix | Guax |W/B| S/a Unit weight (kg/m’)
Type | (mm) | (%) [ (%) | W | C | FA |[MgO| S G
12-0 175.0|1215.4|53.8| 0 |928.7]900.2
. . 40 65 | 52
Table 1. Properties of binders 12-5 175.0{201.9|53.8| 13.5 |928.9 |900.3
SiO, | ALO; | MgO | CaO | SO5 |Fe,Os | Insol. |Density 20 1 o | g | ag |1O30|2750/688] 0 |837.6|9423
%) | @) | @) | %) | %) | @) | %) |(gem’) 24-5 165.0|257.8|68.8 | 172 |837.8|942.6
Cement | 21.60 | 6.00 | 3.40 |61.40|2.50| 3.10 | 0.21 | 3.14 45-0 ’s 35 | 46 165.0|377.1|94.3 0 [749.9|914.2
Fly ash | 67.80 | 18.27 | 0.80 | 3.17 | 2.40 | 2.40 - 2.20 45-5 165.0|353.6(94.3| 23.6 |750.2|914.6
MgO | 1.56 | 0.34 |93.58| 1.21 | 0.08 | 0.40 | 7.80 | 3.56 * AE HRWR : AE High Range Water Reducing Agent

476  Journal of the Korean Society of Civil Engineers



2.3.2 CIEREMSAR

Ae2/d8 MgO e F2 93} 2o miadan|ee] &
= $5S B8k WAAIEE AR A7 T2 HE AT
(He et al., 2002; Xu et al., 2002; Wang et al., 2002; Shen
et al., 2003; Zhou et al., 2003). web E-A3AH])(W/B)7}
ot 3ol whe wdgo] Folx]7] wiEel] MgO e X2l
g A5 wsks BEsly] gold AoR Algye 9
ZAYER wiE] 12MPa EAEES 3 T 2% A5
AIEE AAsIGITE GER T SAIR7 o AR Al5L] YR
SOLZ &fglom, epd 255 30 Ao = A7 74714
=7gst3ilth

233 USUT AI-

PSS YFF FAA(9100x200mm)= KS F 2403(2
eS| = AFE FAA AR i)l F8ke] ARtk o,
NS 2E w7k 20, 50°C & FAERE degzolld] 5
NS

=

Q7w AP KS F 2405(22)E9] S A8
WR)E wskor, Al 7, 28, 56, 91, 180, 360Ul 2t vigPa =
YEHEE Zgekc

2.3.4 Zo[Hst A-

Zopts} A 100x100-400mme] FEEZ AFEsj] A
slglon], Beo) heist ofgiol] Felgst HEEAEE o}
Allo] o] oJs] T3] e Slick B 5 244K o]l
BEE Ak AR STl ol W] AHo =y
B 4] Zueh §4E sk olul, BTl Holxy
Agg TEIA) Qes Eesdo w EaE AR 2

Al vl TSk 1eln 257} 20, 40, ol
= 0% A5 a0l sRA, v AolxIs}
dolEl2AE AHgstel olistg Baslsict

-

2.3.5 DSC (Differential Scanning Calorimeter) 2A1
AA/d8 MgO X3 w2 3l AdE 1498 sl A=

o] w2} DSC #4S A8 ol& fl3l AHIE A=)
20% o 2 ZgfolofAlE |38 W/B 50%2] FA Ho]~E

& ATk AAE MO HEE 0, 5% S0 A3
glor, Ziz 2 20, 0T FBS AAlskck 24 Fule
NET6SCHE ARE-3133.01, 1000 7FA] 10C/ming] £ =
sk 24 912 AES Shels Bafslel obEs
EFEA 33 AL Wste] Uk

Ek:
3. 2t 24
3.1 &3 Y 2R

TotelEe] SYI U 71 UY A3/} Table 30 Aejsle]

SITk A28 MO Fuks 5% A3 Feles] v
FZejoloAvke X33t FAEFA ZFE) o] -10~+5mm
2 bR A28 MgO B2 X3t uj2 454 7
&2o] ke Ho g vttt )% 9 MgO g 2|35t

ZaES} FA E38E7 24 Ads et

9]

2 CKE2EMSTNM
ukro z Fae|E] BALE A% EHL AMES] B,
s 9 Fazee] BeE, SR, AME] Ru

o] oJ&FS WR=C}(Kim et al,, 1997). E%74% 12MPa EF2|E

i

offt

o) WA 2ok Fig 19 vehiglon), 451 S
Azeb) A DL geRue) vade e e

Q)= @ x(1—¢ ") )

rir

o71M, @ AT T HAdEL e ST, v

Table 3. Test results of slump and air content

Mix Type Slump (mm) Air content (%)
12-0 135 3.8
12-5 130 3.7
24-0 150 4.2
24-5 140 44
45-0 140 4.6
45-5 145 4.2
40 , ,

30

e ——— == —

Adiabatic temperature rise (°C)

20 -+ F Ao ob
- 1 2IVI| Pa Coln crete B
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Fig. 1. Measured adiabatic hydration curve
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Table 4. Q; and v values of the concrete

Mix @ ty Initial concrete £ _[ 11 T ___' i
Type () K (day) temperature (C) =TT
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Table 5. Relative expansion of MgO concrete (x10°)

Type
Age P 12-5-20 | 12-5-40 | 24-5-20 | 24-5-40 | 45-5-20 | 45-5-40
(days)
7 0 30 20 90 55 100
28 3 90 45 100 100 125
56 16 125 65 115 90 110
90 35 145 75 120 80 110
180 50 165 85 125 70 115
360 65 170 100 135 75 115
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Fig. 3. Length Change of concrete
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Fig. 4. DSC curve for paste with MgO (curing at 20C)
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