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In this research, we embarked on a meticulous analysis of the challenges inherent in real-world
scenarios relating to the durability design standards of engineered concrete structures and the
E-mail : ing@tu.ackr assessment of carbonation durability in concrete guidelines. Our investigation brought to light
substantial issues concerning constructability and quality assurance. The genesis of these problems is
the exclusive application of prescribed strength to exterior walls, neglecting other elements to
Received : February 19,2023  facilitate smoother licensing procedures. While this methodology aims to mitigate financial constraints
Revised :April 19,2023 in alignment with enhanced standards, it invariably invites complications. Furthermore, it is imperative
Accepted : May 14, 2023 to resolve the uncertainty surrounding durability evaluations by establishing a clear and definitive
objective. Alongside this, actionable steps must be formulated to forestall the emergence of fissures
between the floors of residential buildings, particularly apartment complexes. It is equally essential to
tackle issues connected to application by devising a comprehensive management strategy for potential
cracking during the phase of maintenance.
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Table 1. Categorization and classification of exposure

Category Grade Condition Case
General E0 No risk of damage to physicochemical concrete and * Concrete inside buildings with very low humidity in the
corrosion of rebars or internal metals. air
. . * Concrete inside buildings with low humidity in the air
EC1 Dry, moisture-proof or permanently moist concrete . .
* Concrete that remains submerged in water
EC2 Risk of carbonation is moderate with wet and rarely * Concrete surface in contact with water for a long period
dried concrete. * Foundation exposed to outside air

EC
(Carbonation) EC3

Concrete exposed to moderate humidity has arelatively ¢ Concrete inside a building with moderate humidity'
high risk of carbonation. * Non-Rainy Exterior Concrete

* Concrete that does not fall under EC2 grade and is in
contact with water(Concrete exterior walls, handrails,
etc. in the rain®)

High risk of carbonation due to repeated dry-wet
concrete

EC4

Remark 1) The interior of the hollow structure can be regarded as an exposure class EC3. However, surfaces that may be affected by penetration
or exposure to water from the outside should be considered EC4.
2) Waterproof surfaces may be considered exposure class EC3 in accordance with the regulations, even for external concrete subjected to
rain.

Table 2. Exposure category and grade prerequisites for durability assurance

tem General EC(Carbonation)
EO EC1 EC2 EC3 EC4
Durability standard compression strength f, ,(MPa) 21 21 24 27 30
Max. Water-Binder Ratio' - 0.60 0.55 0.50 0.45
Water solubility chloride ion content*(kg/m?) Reinforced concrete 1.00 0.30

Remark 1) It does not apply to lightweight aggregate concrete and can be increased by 5% if performance confirmation or research results are
available.
2) KS F 2715 Application, Binder weight ratio between 28 and 42 days of age %
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Figure 2. Detailing of external wall-slab connection

Table 3. Volume of concrete per unit plan(National Housing Scale) unit : m3(%)

External wall Internal wall Slab

Wall total Around

Front wall Rear wall Outer wall Core Core Interior external Internal Total
wall
6.71 10.83 11.24 4.71 11.76 9.24 54.49 5.40 24.58 29.98
(12.3) (19.9) (20.6) (8.6) (21.6) (17.0) ’ (18.0) (82.0)
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