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The aim of this research is analyzing the fundamental properties and autogenous shrinkage reducing performance of 70 and 100MPa
grade high performance concrete including emusified refined cooking oil(ERCO) under the mock-up conditions. As aresults of experiment,
the mixture contained 0.5% of ERCO showed slightly decreased slump flow while the slump was increased and segregation resistance
performance was improved as 2.5 of EIS. For air content, all mixtures satisfied target air content with increased unit weight and
delayed setting time with ERCO addition. In the case of compressive strength, when ERCO was added 0.5%, the result of approximately
5 to 10% of increased compressive strength was observed. For the autogenous shrinkage, ERCO contributed on 20-30% of shrinkage
reducing performance comparing to Plain mixture without ERCO. It is considered that capillary pore filling action of soap particles
occurred by the reaction of ERCO in cement paste between fatty aicd and calcium hydroxide contributed the shrinkage reducing
performance. Based on these mock-up test results, application of the high performance concrete mixture with ERCO on CFT actual

structure was decided.
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Table 1. Site summary

Construction project Busan thes # city avenue

1365-1, Yeonsan-dong, Yeonje-gu,

Location of the site
Busan, Korea

Construction period 34 months after begin construction

Purpose of building Complex building

Site area 5,042m’>
Building area 2,812m’
BS5F, 32F~33F,

Building size 3 continuous building

The number of

households 781

Building construction Reinforced concrete

Fig. 1. Site aerial view of application
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Fig. 2. Emulsified refined cooking oil(ERCO)
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Fig. 4. Generation process of refined cooking oil
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Table 3. Mix proportions

2RE M 1d8s Z32EQ X7 |4eF Mock-up A
Table 2. Design of experiment(Mock-up test)
Factors Levels
Ready-mixed ) - 20-70-650
concrete -+ 20-100-650
Target flow . 650475
(mm)
Mix. | loreetair |, £ 2.0£1.0
contents(%)
ture Binder
. cOPC:BS:FA=7:2:1
composition(%)
ERCO
replacement | 2 -0 - 0.5
ratio(%)
- Slump
Fresh . Sl.ump flow
5 - Air contents
concrete . .
- Unit volume weight
. - Setting time
Experi- -
ment - Compressive strength
(3, 7, 28, 56, 91days)
Hardened .
2 - Temperature history
concrete .
- Autogenous shrinkage
(initial set, 1, 2, 3------ 28days)
Mock-up size | | - Column member(400x400x800)

Table 4. Physical properties of OPC

- Setting time Compressive
Density | Blaine ound: (min.) strength(MPa)
3 3 ness
(g/em’) | (cm™/g) (%) | mitial | Final | 3 7 28
time | time | days | days | days
3,390 3.15 0.05 230 345 | 248 | 393 | 569

Table 5. Physical properties of aggregates

Densi Water Passing amount
Type ( /cm?), FM | absorption | through 0.08mm
& (%) sieve (%)
Natwral fine |, 59| 5 o 2.63 2.87
aggregates
Crushed fine | 0| 5 65 1.42 3.00
aggregates
Coarse 262 | 648 0.58 -
aggregates
2| - 3fsHA MEIC Taple 4~0%} 2Tt ESH AlSHHo 2 &3

I 9l &8I 22 KS F 2402, KS F 2594 wA0f| 2|HstH

Type W/B Sla re lac]iigr(i raito W Gt idhitesiu)

P e | o | T kegm) | s G FA | BS sp
20-70-650 25.8 46.5 005 160 434 757 905 62 124 6.2
20-100-650 15.6 43.2 005 153 687 576 787 98 196 11.8
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Table 6. Physical and chemical properties of FA

Density Blaine L.O.1 SiO, Moisture
(g/cm’) (cm*/g) (%) (%) content(%)
3,850 2.20 2.50 51.3 0.10

Table 7. Physical and chemical properties of BS

Density | Blaine | L.O.I Chemical composition(%)

(g/em’) | (cm*/g) | (%) |MgO| SO; Cl | SiO, | CaO

2.90 4,254 191 | 526 | 1.95 |0.002 | 34.20 | 42.50

Table 8. Physical and chemical properties of High-range water-
reducing agent

. Density | Solid content
Main property Color Shape (i) %)
Dark .o
Polycarboxylate brown Liquid 1.01 30.0

Table 9. Physical properties of ERCO

Main ingredient(%)
i- Viscosi
unsaturated | Saturated Bl Omega K Phase
. . unsaturated . (cP)
acid acid ik 3acids
acid
23 15 54 8 25 Liquid

A lumber mold

{aEs)

b) Section plain

¢) Perspective plan c) Placement of specimen

Fig. 5. Mock-up specimen and

gauge point Fig. 6. Mock-up test
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