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Abstract

The durability factors of concrete has been researched by many researchers. Among the chemical ingression by acid,
alkali, or salt, specially the ingression by sulfate has been actively studied and reported. Generally, for the oil type
chemical, it is reported to cause the excessive expansion of cement mortar and further to cause the collapse, while
there was no enough research on influence of oil type, relationship with microstructure of mortar, and collapse pattern.
Therefore, in this research, using the various oils from general market, the degradation properties of the mortar
mixtures with various mix designs were evaluated. according to the experiment, Bio diesel damaged worst and the mix
design with less cement content showed the worst damage against oils.
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Figure 1. Expansion of the cement mortar was immersed
in the fat and oils(4)
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Table 1. Experimental plan 22 ME=
Item Factors Levels % /‘%Tﬁﬂ }\}%@—]’ XHEE 67\1 OPC‘E ;L'LLH/‘% 1%— E%
c:s 11 13 15 SEEHE AMEES ARSSIGIAL AEAle Aht 2R E A
WIC (%) 40, 60, 80 o=, 1 =9 A Table 3 ¥ 49 it}
. Target flow (mm) 1 150 + 25 A= A =HellA Al A skl ARt
ixture
and Plain(water) ~ (WA) Pl 1 &9 AJA2 Table 59+ At
sub- Perilla Ol (PE)
merging Soybean Qil (80O)
oil ' Corm Oil ~(CO)
Fat and olls ° 8ﬁ?/geos”eed ol Egm Table 3. Physical properties of cement
Lard (LA) Setting time Compressive
Biodiesel B1) Densily Blaine li_ori%o?]f (min.) strength(MPa)
Hydraulic fluid  (HY) (g/em”) (cm“/g) Q(%) el Fral 3 7 8
Flow days days days
Fundamental 3 Unit weight volume 3.15 3 450 2 275 325 284 395 523
roperties Compressive strength . . .
Prop @3, 7!p 28, 90, 180 %ays) Table 4. Physical properties of crushed fine aggregate
Experi—- ij -
ment ﬁeDn’\éltE change %?an'p)/ Absorptance(%) Fineness modulus
Qil resistance Mass change
test 4 Residual compressive 2.70 113 260
strength
: : (_130 days) Table 5. Physical properties of fat and oils
1) Relative Dynamic Modulus of Elasticity
Density ' . Saturated
Table 2. Mixture proportions of mortar Type Color Form (glem®) Visoosity(cP) fat(%)
" Mass for unit Vo|%|me of WA  Clear LIQUId 0998(at QODC) 1005(31 ZOOC) 0
cs V\O//B wo, mortar(kg/m°) PE VYellow Liquid 0.928(at 20C)  38(at 20C) 10
o) ka/m’) oPC? g SO Yelow Liqud 0.820(at 20T)  5i(at 20C) 14
- CO VYellow Liguid 0.918(at 20C) 30(at 207C) 17
11 40 364 910 910 GR Yelow Liquid 0915@t 20C)  12(at 20°C) 11
1:3 60 293 438 1 465 OL VYellow Ligquid 0.910(at 20C) 54(at 20C) 18
1:5 80 267 333 1 666 LA White Solid  0.918(at 40C)  65(at 40C) 4
1) Water BI yFe’ﬁc')eW Liquid ~ 0884(at 20C)  15(at 20°C) o7
2) Ordinary portland cement Pale o 3 3
3) Sand HY yellow Liquid  0.842(at 15C)  146(at 15C) 1.2
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Figure 2. Mixing of mortar
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Table 6. Flow and unit weight volume with mix
proportioning type

. Fl ni igh lum
O
11 145 2 288
1:3 175 2 248
1:5 165 2 268

o]
o
T

~
o
T

[22]
o
T

(&4
o
T

W
o
T

Compressive strength(MPa)
N A
o o
T T

o
T

| | | |
0 3 7 28 90

Age(log scale)
Figure 3. Compressive strength with age
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