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ABSTRACT

The deterioration of concrete in structure is a result of several degradation
mechanisms and results in a decrease in the integrity of the structure. The state of
deterioration is often hidden from view and is only evident at a stage where there is a
significant reduction in the load carrying capacity. Ensuring better performance of
concrete structures requires early detection of defects. Defects are often intfoduced
during casting and detection during in-service life is often too late to remedy the
situation.

Tests were performed to evaluate the feasibility of using Impact-Echo Method
and Ultrasonic Pulse Velocity Test in detecting defect and determining its depth during
the early age concrete (between day 3 to day 28) or in another word monitoring the
quality of concrete on site as early as possible.

Tests were performed on two RC Slabs Grade 30 and 40 at day 3,7,14 and 28
with a fabricated void at a known location. The results obtained from using both tests
were compared to the known void location to determine the accuracy of both methods
hence the effectiveness of each test. Tests were also performed to examine theoretically

the relationship between the porosity of concrete at each stage and different strength

with the accuracy of void depth detected.



Both methods could detect defect in specimens during the early age. However,
in the determination of depth of defect, Impact-Echo Test gave more accurate results.
Porosity has significant effect on the accuracy since the lower the porosity, the more
accurate the depth of defect determined. In addition, the stronger the concrete, the better
accuracy obtained for both methods.

It is concluded that both methods can be used to assess the in-situ properties of
concrete or as means for quality control on site since both tests could detect defects

from day 3 and the accuracy ranges 55.75% to 99.05% from day 3 to day 28 (full

strength)
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CHAPTER 1

INTRODUCTION

1.0  Background

In the past years great progress has been made in the field of non-
destructive testing in civil engineering (NDT-CE) and this trend will
certainly continue and even accelerate. Although many novel ideas and
approaches have been advanced and improved, instruments are being
developed, new techniques are constantly being researched. Keywords like
“maintenance or replacement “,” quality control, monitoring “,” building
inspection and the like highlight this development.

Non-destructive testing in civil engineering will doubtless help
outline future tasks and identify objects to be tested. Available solutions
must be optimized. Testing strategieé will have to be developed for special
applications, €. g. how to use the different techniques, how to combine
them with numerical calculations, how to check the accuracy of test results
and how to interpret them. Potential users of NDT methods should be able
to judge the benefits of the different techniques and test instruments. Non
destructive testing can be applied to each stage of an item’s construction.
The materials and welds can be examined using NDT and either accepted,
rejected or repaired. NDT techniques can then be used to monitor the

integrity of the item or structure throughout its design life.



1.2  Whatis NDT?

Non-destructive testing is an interpretive nomenclature used for the
inspection of materials and components in such a way that allows
materials to be examined without changing or destroying their usefulness
as oppose to destructive method. Non-destructive testing and evaluation
techniques, which is less time consuming and possibly and relatively
inexpensive provides relevant means for periodic inspections in order to
maintain the quality of, constructed facilities. NDTs are useful for the

following purposes:

1. Tests on actual structures.

2. Tests at several locations.

3. Tests at various ages.

4, Quality control of actual structures.

5. Assessment of uniformity of concrete.

6. Assessing whether forms can be safely removed, curing
discontinued, prestressed applied, loads imposed etc.

7. Location and assessment of the extent of cracks, voids and

honeycombs.

8. Monitoring progressive changes in the condition of reinforcement

in concrete.

9. Confirmation of location of suspected distress or deterioration due

to overloading, fatigue and chemical attack.



1.3  Scope of study

The project scope of study is to evaluate the feasibility of using
Impact-Echo Method and Ultrasonic Pulse Velocity Test in detecting
defect and determining its depth during the early age concrete (between
day 3 to day 28).

The main interest is also to find out how changes in porosity of
concrete with age affects the accuracy of defect detection of UPV and
Impact-Echo tests and if there exist any correlation between them by
monitoring the accuracy of defect detection in relation to the theoretical

porosity changes of early age reinforced concrete.
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