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Effect of Emulsified Waste Oil on the Engineering Properties and
Autogenous Shrinkage of the High Strength Concrete
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Abstract

This study investigates the engineering properties of the high strength concrete depending on dosages
and types of shrinkage reduction agent. Test results showed that for the properties of fresh concrete, the
addition of the conventional shrinkage reduction agent (SR) of 0.25% decreased slump flow up to 40% as
compared with control concrete, whereas the addition of the emulsified waste cooking oil (EWCO)
decreased slump flow of only 5% to 10%. Other properties of fresh concrete with the agents, namely air
content, unit weight and setting time, were similar to the results of the control concrete. For the
properties of hardened concrete, the compressive strength of the concrete with SR decreased at both early
and later stage. However, the compressive strength of the concrete with EWCO was similar to the control
concrete at early age, but decreased at later stage (up to 10% reduction at 28 days). For the effect of the
agents on autogenous shrinkage of the concretes, the addition of EWCO decreased up to 33%, whereas that
of SR decreased up to 29%. Hence, it can be said that the addition of EWCO in high strength concrete has
an effect on reducing the autogenous shrinkage as compared with a conventional agent and only slight
influence on the slump flow and air content of concrete. By taking all aspects of using EWCO, it is
concluded that the optimum content of EWCO will be in the range of between 0.5% and 0.75%.
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Terget ar 2+1

= W F 71EY %WH% SAAA R 7HF o] AE Vi | oent®
SHAA B5o0)4e A75E AR 4SS S3RE 9= —ture | Binding material OPC:FA:SF=72:2:08
ARE fEstax A Dipes

A7= Ay v} 9ok’ 2y
}n 47S kA \ shrinkage 9 -Shrinkage Reduction agent (SR)

Z7904 A3 2 AATE 1 JFY AMS-Fel reddng Emulsified Waste Cooking Oil (EWCO)
e Bk WL PR DL ol AmBArESY

uEhe, 2 AFelNe fEEE HA8RE A= Dosages®% | 5 0, 0.25, 0.5, 0.75, 1

_ N . _ Slump flow -Air content

= E9 ZEtA EX " z17)4Z=0]] n|XE= A3 =& Fresh concret: . ) . A

= :4 o me =X }71T?°ﬂ A= 9% 52 Experi e 4 Unit weight  Setting time
71E FEARASY RlarEAg F ol EdE {3iAd -ment [ Hrcened | [-Compressive strength(1, 3,7, 28 days)
HAgFe A TUEL == o N T 3y conrete -Autogenous shrinkage(1~28 days)

Table 2. Mixture proportions of the concretes

o | W/B | Dosages | S/a Unit volume weight (kg/m®) | Ap
= ) | /B | (%) (%/B)
2. MBS ¥ u i CFAISFIS |G
Plain 0 158|569 | 158 | 63 | 564|817
21 MBS 0.25 156 | 569 | 158 | 63 | 564|817
SR, | 20 | 05 |43]154|569|158| 63 |564|817| 17
B ool ATANS Tae 13 o wjEAERS EWGO 0.75 152|569 | 158 | 63 | 564|817
L 1l = aple y e
=" = e 1 150|569 | 158 | 63 | 564|817
Table 29} Zt}
UA, dgaclor WBs 33 4]l 0% 1+ Table 3. Physical properties of cement
of et HE SHZ FE 600 £ 100mm, =3t *71’9'k
o - - ) B Setting time |Compressive strength
22+ 1%2 AR Ak OPCol T AFulz  Demsiytg| Bane |Sabiy | gy e
FeolACls FOSH Je OIS PR A a0m 8% T 0| @ | e T Final |3 cayo ] 7 days |28 cays
A B3k 23kl AL Paine =z wjdsigon, £ 315 | 3390 | 0.05 | 230 | 345 | 24.8 | 39.3 | 56.9

3= 71EY FEARACIS SRS FEkAe] #H4E
8(o]3} EWCO) 22-20] il wrol A A&l tiah gk Table 4. Physical properties of aggregate

HIZ 0, 0.25, 0.5, 0.75, 1%¥ X|&3}= Aoz AF A . Water | Passing amount
Density . .
stk Aggregates (glcm) FM absc()r;;tlon of 0.08(111311 Sieve
%, %
Agrgro g 22 e ZIABEE £HE Z7, 3V e
% UNEHAY U SANNS ZYhE AOE A ppe | s | 2P | 2B 269 >
73 2AREE YFAE L ANSE olwsts 2y amemie auhed | Lo | Lo |, 3.00
sand . . . .
e Aeg Atk
” Coarse aggregate | 2.62 6.48 0.58 -
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Table 5. Physical and chemical properties of FA

Density Blaine o ‘N o Moisture
(g/lcm® (cm*lg) LOLOD) | Si0:0) | ntents(on)
2.20 3850 2.50 51.30 0.10

Table 6. Physical and chemical properties of SF

Chemical composition (%)

Density | Blaine | L.O.I

A AW KH AES ARSI

(g/em® | (cm¥g) | (%)

SiOz A]an F€203 CaO MgO

2.20 | 200000 | 1.50 | 96.0 | 0.25 | 0.12 | 0.38 | 0.10

Table 7. Physical properties of superplasticizer

Solid
contents (%)

Density

Color Q Jemd)

Component Appearance

Dark
brown

Polycarboxy

late 1.01

Liquid 30.00

Low Medium High
(20rpm) (30rpm) (40rpm)
Cement Concrete
. Dry +
concrete Super Dischar
Aggregate | = - -
N + -platicizer -ger
. Water +
Admixture SRA
30 sec 60 sec 90 sec

Table 8. Physical properties of SR

Main
components

Moisture
content (%)

Density
(glcm®

Viscosity

Appearance (P)

QGlycol ether Liquid 1.08 0.21 275

Table 9. Physical properties of waste cooking oil

Moisture content

. 3
Density (g/cm”) %

Appearance Viscosity (cP)

0.98 0.21 52

Liquid

Table 10. Physical properties of emulsifier

Appear
-ance

Density |Activation
(glem®) | index (%)

Main Viscosity

Type components (cP)

Emulsion | Liquid 1.05 30 Disodium 20

Table 11. Physical properties of EWCO

Color | Appearance Density (g/cm®) Viscosity (cP)
yellow: |y 4 uid 0.98£0.10 20050
brown
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Fig. 1 Mixing process of concrete

1) Before
emulsifying

Fig. 2 Emulsifying sequence of waste cooking oil

3) After
emulsifying

2) Mixer
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on dosages and types of SRA
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