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A Study on the Analysis of Concrete Vertical form Demolding Timing

Considering the Relationship between the Type of Coarse Aggregate and
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This research assesses the mechanical properties of concrete, utilizing both normal and lightweight

aggregates, through measurements of compressive strength and ultrasonic pulse velocity. The study

E-mail : Itg777@semyungackr ohserved that concrete with normal aggregates exhibited higher compressive strength in its initial

stages, whereas concrete with lightweight aggregates showed increased strength over time, likely

attributed to the higher water absorption rate of lightweight aggregates. Ultrasonic pulse velocity

Received : October 24, 2023 generally registered higher in normal aggregate concrete, barring a specific duration, presumably due

Revised :November 6,2023  to variations in the internal pore structure of the aggregates. The correlation coefficient(R?) for the

Accepted : November 9, 2023 strength prediction equation, derived from the relationship between compressive strength and ultrasonic

pulse velocity, exceeds 0.95. This high correlation suggests that the predictive equation based on these
experimental findings is a reliable method for estimating concrete strength.
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Table 1. Factors considered in the experiment

Contents Detail
Concrete Normal aggregate concrete(NC), Lightweight aggregate concrete(LC)
Mortar Mortar(M)
Curing conditions Room temperature: 20 + 2°C, Humidity: 60 + 5%
Curing time 24 hours
Mechanical properties Compressive strength(MPa), Ultrasonic pulse velocity(km/s)
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Table 2. Physical properties of the materials used

Materials Properties

Cement Type I ordinary Portland cement Density: 3.15g/cm’, Fineness: 3,200cm?/g

Density: 2.68g/cm’, Fineness modulus: 7.03
Absorption: 0.68%, Maximum size: 20mm

Density: 1.47g/cm’, Fineness modulus: 6.39
Absorption: 8.68%, Maximum size: 20mm

Density: 2.54g/cm’, Fineness modulus: 2.54
Absorption: 1.60%

Super plasticizer Poly carboxylic-based acid

Crushed granite aggregate
Coarse aggregate

Coal ash aggregate

Fine aggregate River sand

Table 3. Chemical properties of cement

) Chemical composition(%) 1
Materials L.o.a"

CaO SlOz A1203 Fe203 MgO SO3 Kzo Others
opC? 60.34 19.82 4.85 3.30 3.83 2.88 1.08 0.86 3.02

1) L.O.I: Loss on Ignition.
2) OPC: Type I ordinary Portland cement.
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Table 4. Mix proportions of the normal concrete(NC) and lightweight concrete(LC)

) 2) )] Unit weight(kg/m’
MIX 1D Feu W/C S/a ght(kg/m’)
(MPa) (%) (%) wh c? s9 G
LC41 165 400 781 530
30 41.0 46.0
NC41 165 400 781 967
LC33 165 500 695 533
45 33.0 43.0
NC33 165 500 695 972

1) Fey: design compressive strength; 2) W/C: water/cement; 3) S/a: sand/aggregate; 4) W: water; 5) C: cement; 6) S: sand 7) G: Gravel.

Table 5. Experimental procedure

Measurement time

Specimen Mechanical properties Measurement standard

6 —24 hours
Compressive strength(MPa) KS F 2405
Concrete . .
Ultrasonic pulse velocity(km/s) 2 hours
- - KSF 2731
Mortar Ultrasonic pulse velocity(km/s)
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Figure 3. Ultrasonic pulse velocity in concrete
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Table 6. Formulas for predicting concrete compressive strength in concrete with various aggregates

Aggregate Predictive Model
Recycle aggregate[14] F,, =0.0018 < exp(2.1685 < Vp)
Palm oil clinker[15] F,, =0.1982X Vpx<exp(3.79)
Limestone[16] F,, =0.042 X Vp><1000—134.05
Lightweight aggregate[17] F, =0.0262>exp(1.81 < Vp)
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