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Abstract

For the entire world, due to the increased risks of explosion and terrorisms, damages on human life and properties have
been increased. Regarding this issue, research on high performance fiber reinforced cementitious composite (HPFRCC)
with the protecting performance for the building structures or military facilities against explosion or bombing has been
increased (important). Among a series of the research, using emulsified refined cooking oil(ERCO) to reduce the
autogenous shrinkage may cause some adverse effect on performance of the mixture such as increased viscosity,
decreased fluidity, air content, and strength. Hence, in this research, based on the optimum design of HPFRCC induced by
previous research, the influence of ERCO adding timing and dosage on autogenous shrinkage and fundamental properties
were analyzed. As a result, it was revealed that 05% of ERCO should be added right after the mixing is most effective
for the quality of HPFRCC such as fluidity, strength development and autogenous shrinkage reducing.
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Target flow (mm) 1 200 £ 20 H— Flgu_re 12} 2,
. Target air_content (%) 2010, ESE 214 AAAIR 7R ERCOE= =] DAJJA]
Mixture Compositions S§7+0L - _ L
Fiber Mixing ratio (SS:0L)" 1 1:15 Az - ATE= AZS ARSI9IEY), 1 B - ek A
Content (%) 1.25 _
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Dald AR Z¥
- Compressive strength EFJ ooE— Table 99]- EE}'
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- Tensile strength
Hardened mortar 4 (28 days) Table 3. Physical properties of cement
- Stress-strain curve
~ Autogenous shrinkage _ _ Setting time Compressive
1) OPC:FA: SF = Ordinary portland cement : Fly ash: siica fume Density  Blaine (min.) Strength (MPa)
2) SS : Short steel fiber 3) OL : Long organic fiber (g/em’)  (em/g)
4) Volume ratio 5) Mix the ERCO with mixing water Initial ~ Final 3D 7D 28D
6) Mix the ERCO after mortar mixed 7) Plain 3.15 3 550 210 305 25.3 349 50.2
Table 2. Mix proportions
Unit weight(kg/m?) i .
ERCO W/B Binder’: S AD mix:;Igerratio Fiber content
(%) (%) W C FA SF S SS oL ERCO (%) (%) (%)
232 650 186 93 558 39 8.3 -
25 1:07 227 650 186 93 510 39 8.3 46 0.7 1:15 1.25
1 223 650 186 93 510 39 8.3 9.3

1) Binder(OPC: FA: SF=70:20:10)
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Table 4. Physical and chemical properties of fly ash
) - - - Low Middle High High
Densgy Blalzne L. O. I Absorption SiO» speed speed speed speed
(g/em”) (cm*/g) (%) (%) (%) 20 pm 30 rpm 40 pm 40 rom
2.23 3 660 49 0.3 49.2
Dry Mort,
Table 5. Physical and chemical properties of silica fume Cement mixing O+ ar e
+ =2 | motar |2 sp => | HPFRCC | = S
Density Blaine L. O. . Chemical composition (%) Aggrfgate W;ter admixture (EREO)Z)
3 2 o, _
(gfem?)  (m/g) (%) SO MgO SOs cl Admixture + ¥
(ERCO)” Fiber
2.20 24.8 1.5 92.9 0.04 0.62 0.17
Table 6. Physical properties of fine aggregate 30sec. 60sec. 90sec. 60sec.
Density Absorption D|str_|but|on of Fineness 1) Pre-mix  2) Post-mix
(glem?) (%) grain shape modulus . .
(%) Figure 2. Mixing of HPFRCC
2.54 0.9 585 2.80
. . . XO}QEE =20 /\ﬁdog AlSe
Table 7. Physical properties of fiber = ] E} '4 ] Flow ] KS L o111,
Types Length Diameter Aspect  Density Tensile 715 KS F 24219] oAt =A5195 0k Agk =E}
t % Strength (MP
S e 20 Ao S KS F 24039 4] uleh AT
oL 30 047 61 1.1 623 A= A1} 20 + 200 GFZZoA] ZHzke] AEo] u}

(a) SS fiber

(b) OL fiber
Figure 1. Shape of fiber

Table 8. Physical and chemical properties of ERCO

Main ingredient (%)

Densi Viscosity
(g/cm®)  Saturated ) . Omega-3 (cP)
acid Multi Unsaturated acid Acids
0.98 15 54 8 25
Table 9. Physical properties of admixture

Density Solid content
Component (g/em®) %) pH
Polycarboxylate 1.2 38 6.5
2.3 Mguby
H ﬁq_g] /K]‘S]HH:H o HPFRCC-»] g@kg E_A/\}:EE

X5 ARESHe] Figure 29F o] E5b513itt, o, ERCO
SJA7I2A AEY L] A9+ viigE YAl ERCOE 4
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3 ERCOE Z9lsl= vraloz za)styic)
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Figure 3. Test method of autogenous shrinkage
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Figure 4. Influence of ERCO dosage and mixing phase on flow

3.0

25

20 |

Air content (%)

10
ERCO dosage (%)

1 1
0.0 05

Figure 5. Influence of ERCO dosage and mixing phase on air content
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Table 10. Comprehensive analysis
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Separation oS IR (B Ar100

05 10 05 10 05 10
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