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Abstract: We carried out this study to provide basic data necessary to establish a management plan for concrete
erosion control dams in the future by analyzing results of detailed inspections of aged dams conducted in accordance
with  'Guidelines for the Maintenance of the Erosion Control Facility, . We analyzed the results of a detailed
inspection of 54 concrete erosion control dams which had been built over 20 years previously, located in private
forests of Gyeongsangbuk-do using statistical methods. Having conducted exterior defect investigations, we found 18
dams (33.4%) in need of repair or follow-up measures and 15 dams in which the overall grade was changed due
to investigator's corrections; we therefore considered that standardization of related standards and indicators would be
necessary. After conducting concrete compression strength tests, we found 19 dams (35.2%) to be below the standard
value of 21 MPa, and in particular, we included, in grade A, eight dams which we judged to be in good condition
as a result of the exterior defect inspection. There was little clear correlation between the total score and the
compressive strength of concrete, but there was a statistically significant difference in the compressive strength by
overall grade. After analyzing the changes in the characteristics of the erosion control dams according to the elapsed
years after construction, we detected no particular trend in the changes of total score and compressive strength over
time. However, the cumulative ratio of the dams that required repair and follow-up measures and the dams below
the compression strength standard had a strong positive linear relationship over time, suggesting that it would be
possible to identify the aging characteristics of concrete erosion control dams.
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Table 1. The elapsed year after construction of erosion control dams in administrative regions.

Elapsed year after construction

Administrative Total (Year of construction)
. ota
region 21 22 23 24 25 26 27 28 29 30 31 32 33

(°98) (°97) (°96) (°95) (°94) (’93) (’92) (’91) (’90) (’89) (’88) (’87) (’86)
Total 54 7 15 4 4 6 1 5 4 2 1 1 2 2
1 1 2 1
1
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Table 2. The specification of the Schmidt hammer used in the

current study.

Model

R-7500 (NR type)

Test material
Hammering energy
Measurement range
Standard R value

Weight

Picture

Normal concrete
0.225 kgf m
100-600 kg cm™
80+2
1.9 kg
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Figure 2. The conceptual diagram and picture of compress strength test
on concrete erosion control dam.
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Table 3. Status grade by detailed inspection on concrete erosion control dam (from "Guidelines for the Maintenance of the Erosion
Control Facility]).

Grade Total score Status of concrete erosion control dam
(Good repairAif necessary) < 30 Good condition without any problems such as deformation or damage
B 30 <, Condition in which some defects have occurred, but there is no hindrance to
(Repair) < 170 the functioning of the facility, and some repairs are required
C Condition in which urgent reinforcement or improvement is required due to
(Reinforcement or 70 < a decrease in the function of the facility and an abnormality in safety management
improvement) by the occurrence of a serious defect

Condition in which unsafety is expected due to a serious defect, but additional
70 < safety diagnosis is required because it is insufficient to suggest countermeasures
at the level of detailed inspection

D
(Safety diagnosis)

E
(Additional construction
or re/replacement
construction)

Condition in which additional construction or re/replacement construction is
70 < required when it is impossible to supplement or improve construction, or it
is economically inefficient, even when serious defects are found
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Table 4. Summary of scores by exterior defect investigations.
Score
Item i
Main dam Side wall Apron COl‘r?C‘[IOI‘l. value Total
by investigator

Mean 24.0 2.9 4.7 -1.2 30.5

S.D. 14.6 4.1 5.0 6.7 24.6

Min. 3 0 0 -10 0

Max. 60 15 15 10 83
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Table 5. Results of comrelation analyses among items of exterior defect investigations.

Items Main dam Side wall Apron Correction value Total score
Main dam 1
Side wall 0.5987%** 1
Apron 0.4462%%* 0.3503%%** 1
Correction value 0.5070%** 0.4286** 0.4865%** 1
Total score 0.9220%** 0.7086%** 0.6573%** 0.7421%** 1

**P<0.01, ***P<0.001,
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Table 6. Results of grade rating based on total scores by exterior defect investigations.

Grade No. (Ratio) MeanTotal score :}1/) 'exterlor defe]:;i rl:VGStlgatlonSMax. Cgfif:cggﬁn%; ll:ey
A 36 (66.6%) 15.53 9.24 0 29 B — A: 8 dams
B 9 (16.7%) 44.22 7.84 31 57 A — B: 1 dam
C 9 (16.7%) 76.56 3.02 71 83 B — C: 6 dams

Table 7. Results of compressive strength tests.

Grade

No. (Ratio)

Compressive strength (MPa)

No. of dams below the

Mean S.D. Min. Max. standard, 21 MPa (Ratio)
Total 54 (100%) 22.00 3.90 13.8 38.9 19 (35.2%)
A 36 (66.6%) 23.01 3.88 16.2 38.9 8 (22.2%)
B 9 (16.7%) 19.44 3.77 13.8 25.0 6 (66.7%)
C 9 (16.7%) 20.54 2.05 17.0 22.8 5 (55.6%)
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Table 8. Result of T-test on compressive strength between A grade and B/C grade.

Group N Mean S.D. t
A 36 23.01 3.93 2.819%**
B and C 18 19.99 3.17
**P<0.01
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Appendix. Part of the detailed inspection report for concrete erosion control dam (from 'Guidelines for the Maintenance
of the Erosion Control Facility,).
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