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THE TEST SPECIMEN

The test specimen is a unique reinforced concrete specimen,
designed and constructed at CSIR-Structural Engineering
Research Centre (SERC), exclusively for the data generation
and validation of different NDT techniques. It consists of two
slabs of sizes 4.15m×4.15m (bottom slab) and 3.0m×3.0m (top
slab with cantilever projection at one end) with beams and
columns. The entire block is supported on four pedestals at a
height of 1.2m to have access for the bottom slab. The top
slab is made with two different thicknesses (150mm and
250mm) and bottom slab with three different thicknesses
(150mm, 300mm and 400mm) for validating the thickness
measurements using NDT methods. Top slab is provided with
construction joints, different sizes and shapes of honeycombs,
PVC conduits, cracks for their identification and
quantification. Bottom slab is provided with bolt holes, PVC
inserts and conduits to locate and quantify the defects. Both
the slabs have various reinforcement ratios to locate the
position of the bars, spacing etc. Beams are provided with
different diameter of reinforcements with different spacing of
shear reinforcements and different cover thickness. Columns
are provided with different diameter of reinforcements with
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ABSTRACT

Reinforced and pre-stressed concrete are widely used for the construction of infrastructures, such as power plants,
bridges, etc. Most of the time, quality of the concrete mix is guaranteed, but due to the congestion of reinforcement
and the quality control exercised during placing and vibrating, honeycombs and voids are likely to be present in the
hardened concrete. Non Destructive Testing & Evaluation (NDT&E) in reinforced concrete (RC) structures plays a
very important role. This includes identification of defects such as honeycombs, voids, cracks, etc., and, thickness
measurement, location of reinforcements, ducts, etc., For the application and to study the efficiency of the advanced
NDT methods such as pulse echo, radar and impact echo, a unique large scale two storied RC specimen was cast at
CSIR-SERC, with columns and beams of different sizes, cross-section having different percentages of reinforcement.
The defects such as honeycombs, cracks, delamination, presence of conduits, ducts, etc. were also incorporated.
Different thicknesses were also considered in the slabs. This paper highlights the application and the advantages of
the pulse echo and the radar techniques in evaluating the thickness, voids and the reinforcement in RC structures.
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INTRODUCTION

Concrete is widely used for the construction of infrastructures
such as bridges, power stations, dams, etc., In the hardened
state concrete may contain defects such as voids/honeycombs,
cracks etc., The presence of voids particularly in the cover
zone of a reinforced concrete structure leads to early corrosion
of the reinforcement. Non-destructive testing & evaluation in
reinforced concrete structure plays a very important role for
the condition assessment of reinforced concrete structures. This
includes identification of defects such as honeycombs, voids,
cracks, etc., and, thickness measurement, location of
reinforcements, ducts, etc., The Ground Penetrating
Radar(GPR) technique is a very effective method for
investigating the integrity of concrete, thickness measurement,
reinforcement identification in concrete structures [1-4] . The
Ultrasonic Pulse Echo is a one-sided technique which can be
used effectively for the thickness measurement, localization
of reinforcement and ducts, and the characteristics of surface
cracks [5-7]. The advantages of the pulse echo and the radar
techniques in evaluating the thickness, voids and the
reinforcement in RC structures are presented below with few
test results from the large scale test specimen.
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different spacing of lateral ties and different cover thicknesses.
Different grades of concrete are used in casting the beams,
columns and slabs. Figure. 1 shows the completed large scale
test specimen.

RADAR MEASUREMENTS

SIR-20 model of GSSI has been used with 1.60 GHz antenna.
For data collection the bottom slab was divided into grids of
size 50 mm x 50 mm. The data was collected from the top
face on the bottom slab. Dielectric constant of 6.25 was used.
Figure. 2 shows the radargram for the bottom slab before and
after migration. The data which was collected in both the
directions were processed using RADAN software and the 3-
D animation view was obtained. Figure.3 shows the presence
of reinforcements.

Fig. 1 : Large Scale Concrete Test Specimen

Fig. 2 : Reinforcements before and after Migration

Fig. 3 : Reinforcements in First Floor slab – 3D view

Fig. 4 : Radargram in sloping

Fig. 5 : Presence of Honeycombs portion of floor slab
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scans are obtained in the instrument After collecting, the data
was transferred to a computer and analysed using the post
processing software. Figure. 6 shows the back wall reflection
and the thickness of the slab are found to be 150 and 250 mm.
The presence of the steel plate is shown in Figure. 7 as obtained
in the C- scan.

CONCLUSION

The application of radar and pulse echo techniques have been
demonstrated for the thickness measurement, identification
of reinforcements, steel embedment, and honeycombs. The
ultrasonic pulse echo technique provide information on the
exact thickness of the concrete member. In addition, the
embedments such as steel plate or PVC pipe can be identified.

Fig. 6 : B-Scan showing

Fig. 7 : C- scan showing the back wall reflection presence of steel plate

present in the bottom slab. The spacing of the reinforcements
obtained in the line scan was matching with the actual. The
reinforcements are found to be distorted in the C-scan and
this is due to the manual collection of the data. The sloping
portion of the bottom slab, i.e., the back wall reflection was
obtained and is shown in Fig. 4. The honeycombs in concrete
is shown in Fig. 5.

ULTRASONIC PULSE ECHO

Ultrasonic-echo needs only one side access with transmitter
and receiver at one side. The ultrasonic pulse echo was applied
on the top and bottom slabs using the commercial available
Pulse echo system, namely the A1220 monolith. The grids of
50 x 50 mm were marked on the slab. The data was collected
at each point and along a line manually. The A-scan and B-
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