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ABSTRACT

Reinforced concrete slab is an important structure component in a building. Reinforced
concrete that has been used for a long time should be evaluated to determine the current
strength and durability. Reinforced concrete ofpoor quality that has a reduced strength will
not only cause discomfort to customers but also affect their safety. If the problem is not
monitored and no improvement is made, the reinforced concrete will fail and eventually
collapse. The former civil engineering laboratory building that had been used for 10 years
from 2000 to 2010 was investigated for its integrity. In this study, the soil mechanics
laboratory was prepared and assessed. The testing instruments used in this study were
rebound hammer test and pundit test. The rebound hammer test was used to determine the
current strength while the pundit test was used to investigate the pulse velocity, presence of
crack and also properties of concrete. From the data, it was found that the laboratory's
concrete slab achieved a 30-40 MPa for current compressive strength whereas the Pundit
Test showed that the quality of concrete in the laboratory still had a good condition but
doubtful in concrete quality. The reinforced concrete slab for this laboratory also showed
consistent strength and no large or medium cracks were detected. Thus, the reinforced
concrete slab at the former civil engineering laboratory was safe and had moderate integrity.
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Introduction

In Malaysia, there are a lot of material structures used in construction for example, steel
structure, timber structure and reinforced concrete structure. Reinforced concrete structure is
used the most often in construction because it has many advantages when compared to other
material structures. One of the advantages is that it can withstand when loaded in compression
or tension, thermal compactibility, ductile and durability. Reinforced concrete structure
maintains its strength after 28 days and it can fail due to a reduction in strength, durability
failure and mechanical failure. When reinforced steel corrodes, the rust will expand and
spread resulting in cracks, flakes and loose bonding of steel and concrete. Cracks allow water
to seep into the concrete making the reinforced steel seriously corrodes. Besides that, poor
design and inadequate reinforced steel will cause the concrete to crack when under excess load
or internal effects. The reinforced concrete structure can be tested to determine its quality,
uniformity and the presence and location of voids or defects.

However, if the reinforced concrete structure strength decreases, it will show the presence of
voids, cracks or other defects. The defect is occurs near the end of the life of concrete. This
defect can become big and more serious and it is important to detect it at a very early stage. If
this problem is not taken care of, the building or construction will damage or collapse. To
prevent this problem, preliminary investigation must be done to determine the initial void or
small crack. Failure and defects due to certain problems will eventually cause the concrete
structure to lose its integrity.
The former building of civil engineering laboratory that had used for 10 years from 2000 to
2010 was investigated for its integrity, quality and uniformity. There were seven laboratories
in the civil engineering laboratory building namely, soil mechanics lab, structure lab, water
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lab, building services lab, concrete lab, hydrology lab and survey lab. In this study, only soil
mechanics laboratory was prepared and assessed.

Non destructive test (NDT) is an analysis instrument used in civil, structural and forensic
engineering. NDT is widely used to evaluate and determine the properties of a material,
system or component. This test can save time and money as it assesses the material properties
without causing damage. Examples of NDT are Pundit test, rebound hammer, impact echo,
strain measurement and penetration resistance.

Rebound hammer is a piece of equipment used to determine the strength of material such as
concrete and rock. It measures the rebound of a spring loaded mass impacting the surface of
the material. The equipment will hit the surface of a material and it is dependent on the
hardness of the material. When conducting the test, the equipment should be placed
perpendicular to the surface. The surface must be clean, clear, smooth, flat and not moist.

The ultrasonic pulse velocity (UPV) technique as shown in Figure 1 is used to evaluate the
quality of concrete structure, concrete uniformity and properties of concrete. Besides that,
UPV can also measure the transit time, presence of voids, path length, perpendicular crack
depth and elastic modulus. UPV can be used not only for concrete but also for timber,
ceramics, cast iron, geological specimens and other materials. UPV is classified into three
categories of reading: direct test, indirect test and semi direct test. The schematic diagram of
these 3 categories of reading is illustrated in Figure 2. UPV is used to assess the concrete
quality for different structural components like roof beams, crane girders, shell beams,
columns, shell roof and etc (Sahu and Jain, 1998). According to Whitehurst (1951), concrete
with a density of 2400 kg/m3 is considered to be excellent for 4500 m/s and above, good for
3500 - 4500 mis, doubtful for 3000 - 3500 mis, poor for 2000 - 3000 m/s and very poor for
2000 mls and below. Besides that, the lower limit for good quality concrete is between 4100 
4700 mls (Jones, 1955). As per IS: 13311 (Part 1) - 1992, concrete quality can be classified
according to Table 1.

Figure 1: Pundit tester for ultrasonic pulse velocity
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meant that only 1% of the total area in the laboratory could be classified as having fair quality
whereas 94% and 5% of the total area could be categorized as good layer and very good hard
layer respectively.

Table 3: Average compressive streng h of the floor slab at each grid point (all in MPa).

I 2 3 4 5 6 7 8 9 10 11 12

A 45.33 40.67 40.00 41.33 38.67 40.67 41.00 44.00 38.67 38.67 42.00 40.67

8 30.00 43.33 41.33 41.33 32.67 40.67 36.00 40.00 35.33 40.67 41.33 42.00

C 34.00 38.67 39.33 38.67 32.00 32.00 40.67 33.33 34.00 41.33 39.33 36.67

D 30.67 32.00 40.00 38.00 32.67 31.33 32.00 35.33 39.33 35.33 41.33 39.33

E 38.00 32.67 40.67 40.00 32.67 38.67 36.00 31.33 32.67 41.33 34.67 34.67

F 34.67 32.00 40.67 40.67 39.33 34.00 30.67 40.00 40.00 37.33 37.33 33.33

G 39.33 43.33 41.33 43.33 41.33 34.67 40.00 40.00 35.33 37.33 33.33 25.33

H 36.00 36.00 40.00 39.00 31.33 30.00 34.67 32.00 32.67 26.67 40.00 26.00

I 31.33 33.33 36.67 42.67 40.00 40.00 27.33 40.00 35.33 32.00 36.67 36.00

J 40.67 34.00 36.67 40.67 39.33 40.00 34.67 41.33 32.67 32.00 36.00 32.00

K 34.67 34.00 35.33 40.00 38.67 42.00 39.33 37.33 41.00 34.67 36.00 32.67

L 30.67 40.00 38.67 32.67 38.00 34.67 36.00 39.33 37.33 40.67 36.00 22.67

M 24.00 39.33 35.33 39.33 40.67 36.00 35.33 34.67 40.33 42.00 32.67 30.67

222







FADHLUHARTINI ET AL.

The folIowing recommendations can be made from the study:

1. The study can be extended by checking the temperature of concrete and minimizing
the length of transducers.

2. Other methods ofNDT should also be employed to evaluate the concrete structure.
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