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Abstract

i The objective of this paper is to explore the possibility of reuse of waste vegetable oil (WO) as an !
i autogenous shrinkage reducer for high strength concrete and to compare the amount of autogenous i
i shrinkage of the mortar using existing shrinkage reducing agent(SR) and expansive additives(EA). i
i According to test results, as the dosages of WO increased, flow value exhibited to decrease, while the i
i use of SR increased flow value. For the effect of WO on strength, although the use of SR and WO i
i resulted in a slight decrease in compressive strength at early age, at 91 days they had similar i
i strength level of the plain mixture. For autogenous shrinkage, as expected, the addition of WO, SR |
i and EA resulted in a decrease of autogeneous shrinkage considerably especially, WO had superiority in i
% autogenous shrinkage reducing effect compared with the case of SR and EA. %
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Table 1 Experimental plan Table 3 Physical properties of OPC
ltems Variables . . Setting | Compressive strength | 5o nq
WIB(%) 0 Density | Blaine | - jme(min) (MPa) ness
(glem”) | (em/g) —— : (%)
Flow(mm) 200+10 Ini. | Fin. | 3days | 7days |28days °
Binder composition OPC:FA:SF=7:2:1 315 |3265] 210 | 300 | 220 | 289 | 389 | 0.15
ure * WO(Waste vegetable oil)
Shrinkage| ~ Type | * EA(Expansive additive)
reducer * SR(Shrinkage reducing agent) Table 4 Physical properties of fine aggregates
Dosage*(o/o) OM, 25, 5 Pass|ng
* Flow Density Absorption amount of
+ Compressive strength Adgregates (g/em’) FM (%) 0.08 mm
(1, 7, 28, 91 days) sieve
Test Measurement
* Flexural strength(1, 28 days) River sand | 250 | 286 263 287
* Autogenous shrinkage Crushed
(1, 2---28 days) sand 265 262 1.42 3.00
* WO and SR usage per unit included in the calculation
* Plain
Table 2 Mixture proportion of cement mortars
Shrinkage reducer Unit weight(kg/ms)
C:S | WB% | Wkgm) | SP(%)
Kinds D?Cs}/a)ge g C S FA SF Shrinkage reducers
Plain 0 209 732 1 045 209 104 0
WO 25 181 732 1 045 209 104 26
5 152 732 1 045 209 104 52
EA 25 11 20 209 18 714 1 045 204 102 26
5 209 696 1 045 199 9 52
R 25 181 732 1 045 209 104 26
5 152 732 1 045 209 104 52
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Table 5 Physical properties of FA

Density| Blaine | Lol | MOISIUe | g, |ACINATON oo
(glom®) | (cmfig) | (o) | COEMS | o) | INAEX | ey
g S R B CA R I IO >
221 | 3520 | 3.7 0.1 46.8 o%] 99

Table 6 Physical and chemical properties of SF

Density | Blaine Chemical composition(%)
(gom’) | €m*/) | LoI | Si0, | AlbOs| FesOs |Ca0|MgO| SOs|KeO
221|160 000[1.38[0665] 1.87 | 0.03 [0:33]0.19]0.32]0.56

Table 7 Physical properties of SP and AE agents

Density )
Agents Appearance| Color Basis
J (g/CmS) pp
SP agent 1.05 Liquid Brown | Polycarboxylate
AE agent 1.04 Liquid Brown Negative ion

Table 8 Physical properties of shrinkage reducer

Kinds WO SR EA
Density 092 101 287
(g/lem)

Form Liquid Liquid Powder
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Fig. 1 Specimen setup for autogenous shrinkage

Photo 1. Specimen prepartion
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ig. 3 Compressive strength depending on shrinkage
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9. 5 Flexural strength depending on agent with age
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