An Experimental Study on the Durability of Concrete adding
MgO-Type Expansive Agent
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ABSTRACT

MgO powder-mixed concrete, expanded at the lower temperature around 850~1000 degree
celcius, might have long-term expansibility, which could remunerate for the contraction of concrete
with delayed expansion, and through the process, the crack resistance of mass concrete might be
improved. Currently used expandable concrete additive has three different types : CSA, CaO and
MgO. In this study, therefore, such tests as carbonation, chloride diffusivity, freezing-thawing
resistance and sulfate resistance after 56 days’ curing were implemented and compared the results
with the concrete with no MgO mixed to evaluate the durability of 5% MgO-mixed concrete after
longer period of time. The degree of hydration for the MgO-mixed cement paste was analyzed
after 1 day, 3 days, 7 days, 28 days, and 56 days using SEM, XRD, DSC.

850C ~1000C A =2 A 2oA 2 =

A HH, old g W] 52 AABFE Fsto] FAYE
th olE Edte] mia ZAES HIAAGAY T il el

4 2AE 3 EE ANEIANEY(CSA), A3t 2w(Ca0)d, skt d (MgO)7 v &
Aol M= 5% MgOE AH&3 ZadEe] Z7|AFAM ] Wr54& B7hst7] flste] 569 %4
g F vkt date A, sA g ARA, FAd AR HY

ShA] 2 ZAESH vuskdlth 3 10%9] MgO% He AHE o]
7Y, 28Y, 56¥ ] 34 EE SEM, XRD, DSC 55 &3t At

]
i)
i
)
o> =

e

& AN, MgOE EF
~EZ Wdoz 19, 39

8, CIFAGAA AT Ml

[s}
e B, (D REAAANATDTH A A7, 3 oA
o5 9, (B AN DA T AT

shrEae|Esty] 20084 71 shed 3] =2y 397



1.7z 2 S5
MgO(magnesia) Z3ZEE T 9 AXYoEol g8 ATHA T ZaYdedy 14 &
ool M= olu] del HE&Ha Quh Atgvlavlg Ve fSERAY FAEE A
avlE JHEE A Z2agEe|th MgOrF FEubeS dd HEF AAELS Fatsviade
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PR Si0 AlO3 CaO FesO3 MgO SO3 Insol. kil L:_, o e
z= (%) (%) (%) (%) (%) (%) (%) (g/em®) (em%/g)
OPC 21.60 6.00 61.40 3.10 3.40 2.50 0.21 3.15 3.539
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MgOE ZIAYES HFEAMH JFe T T8 8xolH, & AT 220 AL &4 MgOe
T FsoA oln AAdE HeA AL AFRZH PN FIFHER oFE TFASke] A
gk d7ko] Bl kA AMEE AHESR oM, MgO9 33 E % &84 A4S & 2% Zrh
E2. MgOQl st3tM 2 3 22| M3
T | Si02 | FesO | AOs | MgO | CaO | SO; | FexOs | #dzbek B3 H] 5
ES %) | (%) (%) (%) (%) | (%) (%) (%) ZE(%) | (g/em®)
MgO 211 | 061 | 036 | 9534 | 0.88 | 002 | 059 4.63 252 3.56
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TE Gimax W/B W C MgO S G SP(%)
KW-12-0 ”s - 125.0 178.0 0 691.3 1420.1 05
KW-12-5 1250 169.6 89 691.4 1420.2 05
KW-24-0 ”s = 172.0 3440 0 8364 939.8 05
KW-24-5 172.0 326.8 172 836.6 940.0 05
KW-45-0 % " 162.0 540.0 0 770.8 866.1 075
KW-45-5 162.0 513.0 270 7712 8665 0.75

4, My Z3 9 By
4.1 A A=

a8 17 2€ 2899 SEM ¥ EDS®E AL AlHo® MgO £3F Flo]~2EE Mg Ao L 44
2 L}E}L}ﬁ Qo XRDA ﬁﬂroﬂ*ﬂ 289 7+A] MgO % Mg(OH)s s+3F50] Hola it}

6000
b
5000
o P
o E EB P B P Pp P
3000
2000
100 R JL.A)L
; ISYUA
0 10 20 0 © 50 & iy
[—orPcio —orcab  opcrD —— opczeD]
O3 28t OPCel XRDZ =t
Va0 Paiciare
6000 e
P
0o P "
g E.__E(B o g MOP P p P
e M J A "
2000
100 - Nuu'k A .
Y A hh I s
0 10 2 kY P 50 & 0
B2 M [—Mg01D — Mg03D —MgO7D — Mgo2eD]
82 MgO 10% 24 MgO 10% Z&AI22| XRDZ 2t

sara g e EsH] 20084 /1S st =83 399



N
=1

X107"%m /s
&

0 L
kw-12-0-20 kw—12-0-40 kw—12-5-20 kw—12-540 kw—24-0-20 kw24-0-40 kw—=24-520 kw—24-5-40 kw—450-20 kw—450-40 kw—45520 kw-455-40
Ll

O 5 HstE = A EE T e8d, 56Y)

kw 120 kw 120 kw 120 kw 125 kw 125 kw 125 kw 240 kw 240 kw 240 kw 245 kw 245 kw 245 kw 450 kw 450 kw 450 kw 455 kw 455 kw 455
20 0 a0 20 0 40 20 El 20 0 a0 20 0 40 20 30 0

58 &

A& 24T MgOE 5% AHgd 2aeEe] d54% % TS AN OPCst vastel Suw
Hag wolm A gor, AAMOR ok $HF Y5 vehith FYLEA % FHPEE
30CAM 71 el & HAoM, 0T 0TE MER AFE Boln v}

Zarel 2

© Are FaeAdEAtbe] K-water A7 7EARg Sl A2 adES Fod ZAES] Y
Aol dew FPHAFYLE oo AA=dHY

Zn2H
1. Chiu, X.H, Liu, Z. and Tang, M.S., 1992."MgO as Expansive Constituent”, East-China
Hydropower Technology, No. 3, pp28~32.(in Chinese)
2. ASTM C 845-04, "Standard Specification for Expansive Hydraulic Cement”” ASTM
International, West Conshohocken, PA, 2004, 3pp

400 i+





