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Performance Evaluation of Concrete using Performance Improving-type

Polycarboxylic acid-based Admixture
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Abstract
Because of the supply-demand problem of aggregate, recently, the construction sites using 100% crushed sand are
increasing and the use of low quality aggregate such as farmland sand is increasing too. When the low quality
aggregate is used, the various quality defect of concrete such as the strength reduction, the increase of shrinkage and
bleeding can be occurred. Therefore, in this study, the performance improvement PC admixture was developed to
minimize the quality defect of plain concrete of basement parking area, when the low quality aggregate was used at the
plain concrete of basement parking area. The slump loss to elapsed time test, the compressive strength test, the bleeding

test and the drying shrinkage test were carried out.
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Table 1. Characteristic of performance improving-type PC

ltems Materials

Reduction in segregation Vicosity agent for coating materials

Minimization of slump elapsed time  Retarder + Retention Agent

Control of shrinkage cracking

) Shrinkage reducing agent
and curling
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Table 2. Mix proportions

Unit weight (kg/m®)

No. W/B  S/a _ Fine Coarse Adm?xture Experimental condition
(%) (%)  Water Binder ————— (%/Binder)
OPC Fly ash aggregate aggregate
1 Performance Improving-type PC Fine powder 5%
2 Performance Improving-type PC Fine powder 10%
3 Performance Improving-type PC Fine powder 15%
4 10 Normal PC Fine powder 5%
5 Normal PC Fine powder 10%
6 Normal PC Fine powder 15%
""" 7 547 55 175 20 288 3 985 809 Performance Improving-type PC Farmland sand 0%
8 Performance Improving-type PC Farmland sand 25%
9 Performance Improving-type PC Farmland sand 35%
10 0 Performance Improving-type PC Farmland sand 50%
1 Normal PC Farmland sand 0%
12 Normal PC Farmland sand 25%
13 Normal PC Farmland sand 35%
14 Normal PC Farmland sand 50%
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(d) Exfoliation
Figure 1. Quality defect of slab plain concrete
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Table 3. Properties of cement and aggregate

Material Physical properties
OrdinaryPortland Specific gravity Specific surface area
Cement 1315 : 3300 cm?/g

Specific gravity Specific surface area
Fly ash 2
1223 1 3660 cm“/g
Coarse aggregate Specific gravity Absorption capacity
(Max. 25mm) 1 2.60 1 0.72%
Fine aggregate Specific gravity Absorption capacity
(Crushed sand) 1 2.59 1 0.83%
Fine aggregate Specific gravity Absorption capacity

(Farmland sand) 1 2.61 1 1.60%

Table 4. Performance improving-type PC

PC admixture Density Chloride
+ Retention Agent (g/em®) (%)
+ Retarder
icosi 1.03 + 0.1
+ Vicosity Agent ) less than 0.01
+ SRA (at 20 C)
Table 5. Properties of SRA
Mai Densit Vi it
gm en3|3y iscosity Shape Color
constituent (g/em”) (cps)
Glycol-type 095+01 200+50 Liquid White
YOOrPe (4t 20)  (at 20C) a
23 £4 g5
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Figure 2. Curling diagram(4)
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(a) Performance improving-type PC admixture(No.1 ~3)
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(b) Normal PC admixture(No.4~6)
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Performance improving-type PC admixture(No.7 ~10)
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(d) Normal PC admixture(No.11~14)

Figure 3. Slump loss to elapsed time
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Figure 6. Compressive strength
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Figure 9. Drying shrinkage specimens
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