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Durability Evaluation of High-Performance, Low-Heat Self-Compacting
Concrete for Foundation of Tall Buildings
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Concrete used for the foundation of high-rise buildings is often placed through in an integrated pouring
to ensure construction efficiency and quality. However, if concrete is placed integrally, there is a high
E-mail : dcpark@kmou.ackr ik of temperature cracking during the hydration reaction, and it is necessary to determine the
optimal mixing design of high-performance, high-durable concrete through the replacement of the
admixture. In this study, experiments on salt damage, carbonation, and sulfate were conducted on the
Received : September 1, 2022 specimen manufactured from the optimal high-performance low-heating concrete combination determined
Revised :September 20,2022 in the author's previous study. The resistance of the cement matrix to chlorine ion diffusion coefficient,
Accepted : September 21, 2022 carbonation coefficient, and sulfate was quantitatively evaluated. In the terms of compression strength,
it was measured as 141% compared to the structural design standard of KCI at 91 days. Excellent
durability was expressed in carbonation and chlorine ion diffusivity performance evaluation. In
particular, the chlorine ion diffusion coefficient, which should be considered the most strictly in the
marine environment, was measured at a value of 4.09xE-12m?/y(1.2898XE-10m?/s), and is expected
to be used as a material property value in salt damage durability analysis. These results confirmed that
the latent hydroponics were due to mixing of the admixture and high resistance was due to the
pozzolane reaction.
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Table 1. High peformance marine concrete mixing

Unit weight(kg/m®) Admixtures
Binder Fine aggregate
W/B S/A - Y BT
0 o Composition ratio(%) .
(%) (%) Water — Crushed Aggregate Binder x %
Binder Blast furnace Silica Sea sand
Cement Fly ash sand
slag fume
344 54.0 155 450 18 50 27 5 460 469 810 1.55

(=]
514 E4 91 74 Tl Ald @5 9 7152 Table 201 efstaict,

Table 2. Test method and related criteria

Sortation Experimental item Relevant criteria Age and other
Mechanical Compression KS F 2405(Test method for 0(?mpre551ve .stfength of (foncr?te), KS F 2weeks, dweeks, Sweeks,
. strength and modulus ~ 2438(Test method for coefticient of elasticity and Poisson’s ratio of
properties .. . . 13weeks
of elasticity concrete circular specimens)
Accelerated 28 days after standard curing
Carbonation . KS F 2584(Test method for accelerated carbonation of concrete) Iweek, 2weeks, 4weeks, 8weeks,
carbonation test . .
carbon dioxide concentration 5%
Rapid chloride ion KS F 2711(Test method for chlorine ion penetration resistance of
Chiorid permeability test concrete by electrical conductivity)
inv;s?os Chloride movement ~ NT BUILD 492(Chloride Migration Coefficient from Non-steady-state
resistance factor assessment test Migration Experiments)
Saltwater immersion KS F 2737(Measurement method of the depth of concrete chloride 28 days after standard curing
test penetration by indicators) underwater curing 1week,
Sulphuric acid ASTM C 267, “Standard Test Methods for Chemical Resistance of 2weeks, 4weeks, 8weeks,
immersion test Mortars, Grouts, and Monolithic Surfacings and Polymer Concretes” 13weeks

Sulfuric acid ~ Relative dynamic ~ ASTMC 579 (Standard Test Methods for Compressive Strength of Chemical-

resistance  modulus of elasticity Resistant Mortars, Grouts, Monolithic Surfacings, and Polymer Concretes)

ASTM C 490 (Standard Practice for Use of Apparatus for the Determination
of Length Change of Hardened Cement Paste, Mortar, and Concrete)

Expansion rate
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Figure 1. Results of measurement of compressive strengthand  Figure 2. Derivation of carbonation depth and carbonation
elasticity coefficient with age coefficient by accelerated carbonation
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Figure 3. Experimental results of rapid chloride ion penetration Figure 4. Depth and effective diffusion factor of chloride ion

over time penetration by electrophoresis method
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Figure 5. Depth of chloride ion penetration over time in Figure 6. Determination of chloride ion penetration and
seawater immersion test diffusion coefficient by concrete depth on day 91
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Figure 7. Changes in relative dynamic  Figure 8. Changes in sulfate degradation  Figure 9. Measurement of length change
modulus of elasticity over time index over time rate over time
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