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Abstract: Numerous studies have been conducted on the impact of forest fires on human life, but no fieldwork-based
studies have examined their influence on erosion control structures. In this study, the forest fire severity was extracted
by estimating the change in Normalized Burn Ratio before and after forest fire in the 2022 Uljin-Samcheok forest
fire area, and then the concrete compressive strength for the concrete erosion control dams located in the forest
fire-damaged and undamaged areas was measured through the rebound hardness test and ultrasonic pulse velocity test.
The former test revealed no differences in the compressive strength of the dams between damaged and undamaged
areas, while the latter did detect significant differences in this parameter due to thermal damage to the concrete
structures. In addition, the compressive strength tended to decrease with the number of years since installation due
to the specificity of the on-site stream conditions for dam installation, and the dams’ durability was shortened by
3-4 years due to the impact of forest fires. The residual compressive strength ratio of the dams was calculated to
exclude such specificity, and the results showed that the loss of compressive strength due to forest fire was greater
in the dam with a relatively long elapsed year since installation. Our findings suggest the need to establish a system
to assess the safety of erosion control dams damaged by forest fires.

Key words: normalized burn ratio, rebound hardness test, ultrasonic transmission velocity test, residual compressive
strength ratio, safety diagnosis system
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(b) Determining changes in NBR using satellite imagery analysis

Figure 1. Forest bum severity map of the study area.
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Figure 2. Location of the erosion control dams. White and blue circles represent the dams located in forest fire-damaged and undamaged
areas, respectively.
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Figure 3. Concrete test hammer (SANYO NSR-2) for the Figure 4. Strike zones of the rebound hardness test in each erosion
rebound hardness test. control dam.
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(c) Example of strike point marking. (d) Striking at the marked points.

Figure 5. Procedure of the rebound hardness test.
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Table 2. Correction value according to the mean hardness value (R) and strike angle in the rebound hardness test (Sanyo, 2002).

Standardized rebound hardness in each strike zone

Correction value at the strike angle with —90°

R, kgflem?) (kgflem?)

10 3.20

20 3.40

30 3.10

40 2.70

50 2.20

60 1.70

Table 3. Correction factor (a) according to concrete age.

Age (day) 28 100 200 300 400 500 750 1000 2000 3000
a 1.00 0.78 0.72 0.70 0.68 0.67 0.66 0.65 0.64 0.63
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Figure 6. Ultrasonic velocity meter (TAESUNG TS-5000) for
the ultrasonic pulse velocity test.
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(b) Testing at the placed points.

Figure 7. Procedure of the ultrasonic pulse velocity test.
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X 100
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Figure 8. Differences in concrete compressive strength of erosion control dams measured by rebound hardness test in forest
fire-damaged and undamaged areas.
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Figure 9. Differences in concrete compressive strength of erosion control dams measured by ultrasonic pulse velocity test in forest
fire-damaged and undamaged areas.
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Figure 10. Changes in concrete compressive strength of erosion control dams measured by rebound hardness test with increasing
year elapsed since installation in forest fire-damaged and undamaged areas.
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Figure 11. Changes in concrete compressive strength of erosion control dams measured by ultrasonic pulse velocity test with increasing
year since installation in forest fire-damaged and undamaged areas.
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Table 4. Residual compressive strength ratio estimated by rebound hammer test.

Year elapsed since installation (yr) 1 2 3 9 16
Mean compressive strength Damaged 23.4+1.6 24.9+0.9 24.4+2.6 20.6+2.3 20.3£1.5
(MPa) Undamaged 24.8+4.7 25.543.5 23.442.8 21.545.5 21.144.2

Residual compressive strength ratio (%) 94.6 97.6 104.0 95.6 96.3

Table 5. Residual compressive strength ratio estimated by ultrasonic pulse velocity test.

Year elapsed since installation (yr) 1 2 3 9 16
Mean compressive strength Damaged 22.8+6.5 24.0+5.7 23.8+3.1 14.5+7.2 9.7+3.4
(MPa) Undamaged 27.3+4.5 27.9+6.4 25.0+6.8 19.8+14.6 12.945.9

Residual compressive strength ratio (%) 83.6 86.1 95.3 73.2 74.8
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