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Abstract

Existing fishing port facilities form a huge stock for which deterioration diagnosis and repair construction

have started throughout Japan. Hence a simple and precise method for the deterioration diagnosis is needed. This

study aimed to develop a simple deterioration diagnosis method applicable to fishing port facilities, and a

proposed method using impact-echo was extensively tested through the inspection of existing structures. The

results provided a quantitative measure of the immediacy of countermeasures, prediction of the timing of

follow-up inspection, and a simple deterioration diagnosis method. Availability of the proposed method was

confirmed through tests at existing fishing port facilities.
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Fig.1 Procedure of fishing port facility maintenance®.

Table 1 Type and procedure of deterioration inspection”.

Inspection  Objective Procedure

type

Simple Visual Visual observation

inspection observation of with inspection form.

for general  changes.

items.

Simple Confirm Simple measurement

inspection deterioration for estimation of

for level with visual  deterioration level

important observation or with convex, measure,

items. simple crack scale and
measurement. inspection form.

Detailed Identify the Core sampling for

inspection.  cause and extent  compressive strength
of the estimation.
deterioration for ~ Changes in shape of
repair elements. ASR test.
countermeasures.
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Fig.3 Elastic wave propagation from the impact point at

concrete surface®).
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Fig.4 Approximate diagram of P, S and R waves®.
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Table 2 Surface P-wave speed and concrete quality”.
Unit weight of concrete: 2400 kg/m®

Surface P-wave speed Evaluation
(m/s)

More than 4570 Excellent
3660 - 4570 Good
3050 - 3660 Slightly good
2130 - 3050 Poor

Less than 2130 Bad

Table 3 Soundness evaluation of sand control dam'®

Surface P-wave speed Soundness evaluation

(m/s)

More than 3300 Good
2800 - 3300 Slightly good
2000 - 2800 Slightly poor

Less than 2000 Poor
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Table 4 Decreasing rate of surface P-wave speed.

Type of Decreasing rate A/B
crack * Measured Estimated

(A) (B)
25-1 -0.85 -0.78 1.1
25-2 -0.88 -0.80 1.1
50-1 -2.62 -2.98 0.9
50-2 -2.94 -3.08 1.0

*Type of crack: crack depth — number of cracks
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Fig.5 Targeted structures of the diagnosis in 2010.
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Fig.6 Cross-section of Yorishima Saburo No.3 breakwater.
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Fig.7 Changes in P-wave speed of Yorishima Saburo No.3
breakwater.
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(1)Targeted facilities are those required the detailed
inspection as a result of the simple inspection
Ex. Clarify the positions to be repaired

v
(2) One span of the fishing port facility

v

(3) One span without stepping over the crack

v

|| (4) Surface P-wave speed measurement || —

v v  (Note)

(5-1) Wave speed
more than 3300(m/s)
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i . (8-2) (8-3)

IS hecessany Ex. No Ex. Repair is
repair is necessary
necessary

v v

(9) Reexamination at regular inspection

(Note) When concrete design strength is 18(N/mm?)

Fig.8 Procedure of the simple deterioration diagnosis method.
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Fig.9 P-wave speed by span of Yorishima Saburo No.3

breakwater.

Fig.10 P-wave speed of every 1 m of span 5, Yorishima
Saburo No.3 breakwater.
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