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Abstract

In recent years, the early strength of concrete is important in order to shorten the time of form removal at the
construction site. The purpose of this study is to analyze the moment of form removal as investigating the amount of
cement contents and the physical properties and strength of the concrete according to types of admixture in the curing
temperature of 10C for concrete of 21 to 27 MPa. As a result, it was found that compressive strength of concrete
could not be secured 5 MPa by 36 hours even if the amount of cement contents were increased to 360 kg/m' with plain
admixture. Also, it was confirmed that the strength improvement rate was excellent when using the accelerating agent
with polycarboxylic acid type, and the moment of compressive strength of 5 MPa was estimated at 30 hours.

Keywords : form removal, compressive strength development, accelerating agent
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Compressive Strength Development Properties of Concrete using Sodium based Accelerating Admixtures

Table 1. Experimental design

o Curin
. Unit binder contents Contents rate(%) 9 Chemical o
Series Factors temperature ) Evaluation items
(kg/m’) OPC  BFS FA 0 Admixture
) ", 300 70 15 15 )
Binder quantities 300, 330, 345 100 - 7 10 plain slvump

plain, polycarboxylic acid * alr content
Types of Chemical B B ’ C ’ = compressive strength

I Admixture 300, 330, 360 100 10 accelerator-A, (24H, 36H)

accelerator-B
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Table 2. Physical properties of used materials

Classification Properties
Typel Cement (Density : 3.15g/cm®,
Cement specific surface area : 3,318cm/g)
Blast
Type 3 (KS F 2563)
F“”‘(%CFGS)S'E‘Q Density 2.86g/cm3, Blain:4,300cm?/g
Type 2 (KS L 5405)
Fly Ash (FA) , Density 2.14g/cm®, Blain:3,964cm?g
St Washed sea sanolé FM:2.01
Fine (Density : 2.60g/cm®, absorption : 0.79% )
aggregate S0 Crushed sand, FM:3.29
(Density : 2.57g/cm®, absorption : 0.87% )
Coarse Crushed granitic aggregate (Size : 25mm,
aggregate Density : 2.GOg/cm3, absorption : 0.76%)
AD Naphthalene acid Group, Density : 1.18g/om3
Chemical PC  Polycarboxylic acid Group, Density : 1.05g/cm®
Admixture

ePC-A Polycarboxylic acid Group, Density : 1.10g/cm®
ePC-B Polycarboxylic acid Group, Density : 1.1Og/<:m3
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Table 3. Mix proportion
. WB  Sa  Sump Air Binder Unit: weight(ke/m) AD
Classification (%) %) (mm) (%) contents (Bx%)
o, o, mm, o, (kg/m’) W OPC FA BFS Ss Sc G ©
P300 AD 65.0 49 300 195 210 45 45 344 516 8% 0.7
| C300 AD 65.0 50 180425 4515 300 195 300 - - 355 532 887 0.7
C330 AD 59.1 49 330 195 330 - - 343 514 892 0.7
C35 AD 56.5 48 345 195 345 - - 333 500 903 0.7
AD 0.7
C300 PC 61.7 50 300 185 300 - - 360 540 900 0.8
ePC 1.0
AD 0.7
I C330 PC 545 49 180+25 45%15 330 180 330 - - 351 526 912 0.8
ePC 1.0
AD 0.7
C360 PC 486 48 360 175 360 - - 341 512 853 0.8
ePC 1.0

3% OPC : typel cement, FA : Flyash, BFS : Blast Furnace Slag, Ss : Sea sand, Sc : Crushed sand, G : Crushed , AD

3% agent contents rate : AD Bx0.7%, PC Bx0.8%, ePC Bx1.0%
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: water reducing agent, AE : air-entraining agent



Compressive Strength Development Properties of Concrete using Sodium based Accelerating Admixtures

N
M(C D.D)=Y(0,+10) ——————— (1)
z=1
M ZA2%(D.D)
z D AR
N L FRA E3ES] = e AH(Y)

A zLolA EARES] Ut FARE(T)

3. 4843 9 3%
3.1 X2 M

Table 4= Series T X Series T 2] &4
AdAxE YeRH Aol

ore FaelEd)

Table 4. Fresh properties of concrete

Admixture Sum Air

Classification contents (mm)p (%)

(Bx%) °

P300 Ad 0.7 195 40

C300 Ad 0.7 190 58

C330 Ad 0.7 190 59

C345 Ad 07 190 45

Ad 0.7 190 58

PC 08 200 48

G300 ePC-A 10 200 38

ePC-B 10 195 43

Ad 0.7 190 59

PC 08 200 5.1

oo G0 ePC-A 10 19 43

ePC-B 1.0 190 51

Ad 0.7 190 55

PC 08 200 49

360 ePC-A 10 190 44

ePC-B 1.0 200 44
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Table 5. Compressive strength of concrete with cement
amount and admixture type

Compressive strength (MPa)

Classification oahr 36hr 48hr
P30 Ad 04 16 27

[ c30 A 07 31 52
30 Ad 07 38 63
ca5  Ad 08 39 70
Ad 07 31 z

PC 11 41 -

G0 opcn 14 45 -
ePC-B 15 47 -

Ad 07 38 =

PC 13 49 -

G0 poa 18 64 -
ePC-B 2o 69 -

Ad 08 39 =

PC 18 69 -

G360 pcia 20 72 -
ePC-B 24 76 -
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Figure 1. Compressive strength of concrete with cement amount
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Figure 2. Compressive strength of concrete with cement amount
and admixture type
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Figure 3. Ratio of compressive strength of concrete by cement
amount
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Table 6. Ratio of compressive strength development of concrete with cement amount and admixture type
by cement contents by admixture type
Admixture type 24 hr. 36 hr. 24 hr. 36 hr.
300kg/m*  330kg/m*  360kg/m*  300kg/m*  330kg/m  360kg/m*  300kg/m  330kg/m  360kg/m*  300kg/m  330kg/m  360kg/m’
Ad 100% 100% 114% 100% 123% 126% 100% 100% 100% 100% 100% 100%
PC 100% 118% 164% 100% 120% 168% 157% 186% 225% 132% 129% 177%
ePC-A 100% 129% 143% 100% 142% 160% 200% 257% 250% 145% 168% 185%
ePC-B 100% 147% 160% 100% 147% 162% 214% 314% 300% 152% 182% 195%
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Figure 5. Strength development of concrete using accelerator
with maturity
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Table 7. Prediction of 5MPa reaching time of concrete using
accelerator(hr)

_— coefficient maturity Time

Classification a b D.hr hr

P300 Ad 0005 -19 1,377 69

| C300 Ad 0010 41 910 46

C330 Ad 0.013 -55 808 40

C345 Ad 0013 -54 800 40

Ad 0010 41 910 46

PC 0013 -49 762 38

300 ePC-A 0013 -48 754 38

ePC-B 0013 -49 762 38

Ad 0013 -55 808 40

PC 0015 -59 727 36

. 330 ePC-A 0019 -74 653 33

ePC-B 0.020 -7.2 610 31

Ad 0013 -54 800 40

PC 0.021 -84 638 32

C360 ePC-A 0022 -84 609 30

ePC-B 0022 -80 591 30
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