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There has been a number of research on concrete durability. specially, as a research on chemical ingression, the research on the
degradation against acid, alkali, and sulfate has been conducted. On the other hand, for the research on oils, especially, the influence
of various oils on cement mortar with Supplementary Cementitious Materials(SCMs) is not sufficiently studied. hence, in this research,
the degradation of cement mortar incorporated fly ash and blast furnace slag is researched when the cement mortar is submerged in
various oils. For the result of experiment, as the content of fatty acid in the oils, the degradation of cement mortar with SCMs was
occurred more, and the cement mortar with SCMs suffered more degradation than the ordinary portland cement regarding the oil

submerging.

IIRE : AE RANF, S M. S35, 4USEHLH=

Keywords : Various oils, Supplementary cementitious materials, Degradation, Relative dynamic elastic modulus

1.ME

ﬂ
>
r2

m
d
=l
i)
Toi
m
<
£0
(x]

o] =2l =2 |MoAH =7t

22 QIR0 BRI T AS0|M K LA AEO| Of
LID2 CH2 2170j Bi3tol 058 AF0ICt 53] ofEt Z59

FAIFIL 22E=0]
S

22247 0ZBS)

Mortar type(16, W/C=55) |

£
£
£3[
=
.0
2oL Silica cement
©
o /
. Suyéte resisting cement
! S e
! et e = s @ e
& Alumina cement
7 28 60 90 120 150
Age(days)

Fig. 1. Effect of cement type on expansion with ages(immersed
in the fat and oils)(Mizgami 1986)
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W/B(%) 60
AlH 235 — 22 \=25HAH
OPC(100) = OPC 100 = AIS0)| Al2St 22 OPCE ZUA 15S ARSI, 1
Binder type(%) | 3 | BS(60) = OPC 40 :BS 60 2£20 0|12 2L 3£E, E20[0fA = ZLA 2B S A2
FA(30) = OPC 70:FA 30
M . S1720, SEFE Sk 49 2 DS HES, O
‘thre Target flow(mm) | 1 150 + 25 + x 2o +
an z o SIS o ~B1} 2t
b Plain(water) (WA) 2 Mol Zel- s SJI2 Tables 3~6ut 2L,
merging Perilla ol (PO) FARY ER= :?LHOHH ANEED U= AE AS0IM 7Y
oil Soybean oil (SO)
Corn oil (CO)
Fat and oils 9 | Grape seed oil (GO)
Olive oil (00) Table 3. Physical properties of cement
]];?(r)jiese] ?];AD)) L Setting time | Compressive
. . 0SS on :
Hydraulic fluid (HF) Den51t3y Bla;ne ignition (min) strength(MPa)
(g/em”) | (cm7/g) 5 S 3| 7 |28
Flow (%) Initial | Final d d d
Fundamental 3 Unit weight volume ays | days | cays
properties Compressive strength 3.15 3,450 2 275 325 |28.4(39.5(523
. (3, 7, 28, 90, 180days)
Experi- |
ment RDEM" Table 4. Physical and chemical properties of BS
. . Length change
Oil resistance 4 | Mass change Loss on Chemical composition(%)
test . . Density Blaine ..
Residual compressive strength () | (et ignition |
(180days) g g (%) SIOZ Ale3 FCzO3 CaO MgO
1) Relative dynamic elastic modulus 2.89 4,520 1.5 342 | 14.6 | 0.32 | 42.3 | 6.40

Table 2. Mixing proportions of mortar Table 5. Physical and chemical properties of FA

Unit mass(kg/m®) -
Iype | cis|WB| W, Density | Blaine .LOS.i. of Mo‘iturte $i0,
(%) | (kg/m’) | OPC® | Binder ) (gfem’) | (cmg) | 'ELOm | comen (%)
(%) (%)
OPC(100) 293 488 0 1,465 2.27 3,850 2.50 0.10 51.3
BS(60) | 1:3| 60 290 194 290 1,453
FA(30) 287 335 144 1,437 Table 6. Physical properties of crushed fine aggregate

1) Water . 3 . s (0 : o,
2) Ordinary portland cement Density(g/cm’) Absorption ratio(%) |Fineness modulus(%)

3) Sand 2.70 1.13 2.60
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Table 8. Flow and unit weight volume with mortar type

Table 7. Physical properties of fat and oils
Density Viscosity Saturated
Type | Color | Form (i) (cP) fat(%)
WA | Clear |Liquid| 0.998(at 207C) | 1.0(at 20C) 0
PO |Yellow|Liquid | 0.928(at 20°C) | 38(at 207C) 10
SO |Yellow| Liquid | 0.820(at 20C) | 51(at 20C) 14
CO |Yellow| Liquid | 0.918(at 20C) | 30(at 207C) 17
GO |Yellow|Liquid | 0.915(at 20%C) | 12(at 20%C) 11
00 |Yellow|Liquid | 0.910(at 207C) | 54(at 20%C) 18
LA | White | Solid | 0.918(at 407) | 65(at 40%C) 41
BD | P | Liquid| 0.884(at 20T) | 15(at 20C) 97
yellow 1 ’
wr | P I Liquid | 0.842(at 15) | 146at 150) | 12
yellow q ’ ’
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Fig. 2. Effect of mixture on compressive strength with age
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Table 9. Photo of fat and oils immersion(180days)
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Fig. 3. Effect of submerging oils on RDEM with age
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