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Comparative Study on NDT Techniques for Evaluation of Concrete Quality
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Abstract : Concrete, the primary material used in quay walls, is directly exposed to saline environments. Coping
concrete, particularly in areas where periodic berthing and loading/unloading occur, is prone to rapid quality
deterioration. Current facility safety and maintenance guidelines assess concrete durability at specific points
through sampling, which are intended to represent the entire inspection unit. This paper explores quality
management strategies from an areal perspective by applying various non-destructive scanning methods to
extensive areas of coping concrete. Ultrasonic array imaging and ground-penetrating radar scanning images
revealed significant quality degradation in berthing operation areas, whereas sampling-based ultrasonic pulse
velocity and rebound hardness values were less effective in detecting this degradation.

Keywords : marine environment, concrete, quality maintenance, nondestructive testing, scanning measurements
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Fig. 1. Target structure and inspection line division.
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Fig. 2. Various testing methods for concrete quality evaluation.
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Ultrasonic Array Imaging

Table 1. Overview of equipment used in this study to acquiring NDT data

NDT methods Model Manufacturer
Ultrasonic array imaging A1040-MIRA Acoustic Control Systems
GPR GP8100 Proceq

UPV UK1401 Acoustic Control Systems
Rebound hammer 0S8000 Proceq
Photography Galaxy-A34 Samsung

2.2 C}E H|Dja| ZHARH

ol AEES] 1927) #& ;Loﬂoﬂ tj3te] ¥E A4, 2o
9} &% WP %, GPR B-scan % migration G974, 25
ojgo] Ol 18& E} 313ATE. Table 1 & =5-0] v]u}a] 7
AL dlolE g5ol AbEE o] mElg )} A 2ARE et
Ao|tt.
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T FE-FTYi et al., 2011; Park et al., 2022).
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Fig. 3. Examples of ultrasonic array image obtained from the test
structure.

Depth(cm)

100 150 200
Horizontal distance(cm)
(a) GPR B-scan image

Depth(cm)

"
250

[\
200

Horizontal distance(cm)
(b) GPR migration image

A
100 150

Fig. 4. Examples of GPR (Area #171~#180).
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S 15 32 20 em 7HA 02 wljE Ho] B2 WES
7P sl BEE QT Fig. 3(a)e 4% TROIA 3 34 UPY R HILA
Bl AT QA Adeld Bt e 255 Aljto] @ Fig. 5(a)i= 42 LA ES] 45m 7elM B53 25
Table 2. Salinity penetration by depth on the target structure
Depth from surface mm 0~1.5 1.5~15 15~30 30~45 45~60 60~75 75~90 90~105
Penetrated chlorides kg/m’ 2.733 4.571 1.012 0351 1.132 0.084 0.261 0.154
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Fig. 5. UPV and estimated compressive strength of the target concrete.
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