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Comparison of the Follow-up Inspection Test Results before and
after the Change in Density and Absorption Standard of Recycled
Fine Aggregate for Concrete
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Abstract Among recycled aggregates treated with intermediate processors of construction waste, some
are used for special purposes. These aggregates satisfy the quality standard designated by the Ministry
of Land, Infrastructure, and Transport (Korea) and can be certified through workplace inspections and
quality testing. There are four types of aggregates for quality certification, i.e., aggregate for road
auxiliary layers, aggregate for concrete, fine aggregate for concrete, and aggregate for asphalt concrete.
Among them, fine aggregate for concrete has a relatively low passing rate of quality testing. It has been
noted as inappropriate in terms of the density and absorption rate among the nine quality criteria. In
response to this low-quality performance, the Ministry of Land, Infrastructure, and Transport has
strengthened the quality standard since December 2017. This study entailed a detailed review of the
actual post-operative care and quality testing results of the fine aggregate recycled for concrete. These
tests measured the extent of the inappropriateness of density and absorption rate. The quality testing
results before and after the aforementioned standard revision were analyzed to determine whether the
two criteria achieved significant quality improvement. A comparison of the post-operative quality tests
over three years, before and after each revision of the standard, showed that the passing rate for density
and absorption rate had decreased slightly, owing to the increased standard. Nevertheless, significant
quality improvement was achieved for the two material properties.
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Fig. 1. Process for recycled aggregate certification
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Table 1. Quality standards for recycled fine aggregate

Test fall fol low-up procedure
(Before revision)

Test fall follow-Up procedure

(After revision)

Test items Standard Test method ‘ Fol\owfu‘p test fail ‘ ‘ Follow-up test fail ‘
. ‘ Fail occurrence report ‘ ‘ Request for modification
Density in %b_some dry over 2.3 (g/ar) (KICT to MOLIT) (KICT to Certified company)
condition I
KS F 2503 ( Reguest for madification ) ‘ ( Modification report ) ‘
MOLIT to Certified Certified to KICT
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oss percentage of 0.08mn
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Table 2. Annual test results of recycled fine aggregate

e Yearl 2019 | 2020 | 2021 | Total
Total 18 19 10 47

Test pass 8 9 6 23
Test fail 10 10 4 24

Pass rate (%) 44.4 47.4 60.0 48.9
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Table 3. Recycled fine aggregate standards

After

revision

Before

Test items .
revision

Density in absolute

dry condition over 2.2 (g/a)

over 2.3 (g/ar)

below 5.0 below 4.0
(%) (%)

Water absorption
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Table 4. Annual test results (Before revision)

ome Yeal 5015 | 2016 | 2017 | Total
Total cases 24 32 28 84
Pass 24 32 28 84
Density in Fail 0 0 0 0
absolute
dry condition Average 2.34 2.32 2.35 2.33
Pass rate (%)| 100 100 100 100
Pass 16 17 19 52
Water Fail 8 15 9 32
absorption Average 4.75 5.05 4.63 4.82
Pass rate (%)| 66.7 53.1 67.9 61.9
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Fig. 6. Density test results(2015~2017)
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Fig. 8. Absorption rate test results(2016)
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Fig. 9. Absorption rate test results(2017)
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Fig. 10. Absorption rate test results(2015~2017)
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Table 5. Annual test results (After revision)

Yearl 2019 | 2020 | 2021 | Total
Items
Total cases 18 19 10 47
Pass 11 14 8 33
Density in Fail 7 5 2 14
absolute

Average 2.36 2.39 2.39 2.38
Pass rate (%)| 61.1 73.7 80.0 70.2

dry condition

Pass 8 11 7 26
Water Fail 10 8 3 21

absorption Average 4.54 4.08 4.31 4.3

Pass rate (%)| 44.4 57.9 70.0 55.3
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Fig. 11. Density test results(2019)
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Fig. 14. Density test results(2019~2021)
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Table 6. t-Test of density test results

Before After
revision revision
Mean 2.33 2.38
Variance 0.004 0.012
Observation 84 47
Hypothesized mean difference 0
Degrees of freedom 66
t statistics -2.345
P(T<=t) one-tailed t-Test 0.011
t Critical One-tail 1.668
P(T<¢=t) two-tailed t-Test 0.022
t Critical Two-tail 1.997
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Table 7. t-Test of absorption test results

Before After
revision revision
Mean 4.82 4.30
Variance 0.976 2.32
Observation 84 47
Hypothesized mean difference 0
Degrees of freedom 68
t statistics 2.101
P(T<{=t) one-tailed t-Test 0.020
t Critical One-tail 1.668
P(T{=t) two-tailed t-Test 0.039
t Critical Two-tail 1.996
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