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ABSTRACT

This research was conducted to investigate and ossess some of the factors
affecting the quality of concrete. S8ix hundred concrete cubes out of one hundred
samples were taken from twenty different sites at different locations in El-Dakahlia
governerate. They were tested in compression. Average compression strength values,
the standard deviation and the coefficient of variation were computed and correlations
were made.

The study indicated that the human factor is very significant and the quality
control in general is deficient and needs to be reviewed.

INTRODUCTION

In the last few years failures iti buildings due Lo the poor guality of concrete
increasced with high frequancy in Egypt Fig. (1). This fenomina was investigated by
different research workers in different countries {1 - ). In [oyvpt extensive
research has been started either in the laboratory or in the field (7-9)

The present study was planned to investipnte the guality of concrete in the
governerate of El-Dakahlia. Six hundard concrete cubes out of one hundred samples
were taken from twenty different sites and tested in compression. These samples were
provided by the inspectors authorised for quality control in the different construc-
tion sites and tested at the Strength of Materials laboratory in El-Mansoura Univer-

sity. :

EXPERIMINTAL _ WORK

Compression test was carried out on G600 concrete cubes representing mainly two
groups, The first group consisted of fifty two sets each of six cubes taken from
the same batch, cured in water and tested at 7 doys age. The second group consisted
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of forty elght sets of six cubes each tested at 28 days age. Tests were carried
out in accordance with the British Standard Specificaticns B.S. 1B81.

For each set of concrete cubes tested in conpression at 7 days age or 28 !
days age, the mean strength, the standard deviation and the coefficient of varia-
tion were computed and correlaticns were made,

To evaluate the concrete quality, certain procedure was carried out into
the test results of the first group of cubes tested at 7 days age (312 cubes) as
well as the second group of cubes tested at 28 days age (288 cubes), For each
group the cubes were axranged in desending order according to thelr strength then
devided into sets with equal ¢lass interval with a range of 30 Kg/cn?. The averapge
strength value of each set was calculated as well as the frequancy which is the -
nurber of cubes with strength lies within the boundries of ‘each set.

Check sheets, histograms and Oglive caomilative curves were plotted from which
the mode and the median values were determined. )

The standerd deviation for each set of cubes was evaluated according to the
A.C.1, classification, An overall veiw was carried cut to evaluate the general
situation of the cubes tested at 7 days age as well as those tested at 28 dyas

age.

An analytical relationship was detemmined between the comprossive strength
of the concrete cubes recived from the different construction sites of El-Dakahlia
provence and tested at 7 days age and those tested at 28 days age.

ANALYSIS AND DISCUSSIONS

tested Tables () and 2) show the test results of the dl{ferent sets for concrete cubes
o at 7 deys age and for those tested at 28 days age, respectivelly. Generally
gﬁf ing, it 1s clear that there is a great difference between the strength of the
erent cubes within the same set. However, table (1) shows that the average com-
pressive strength of the 312 concrete cubes tested at 7 days age is 215.59 kg?lgmz
gue, the average standard deviation is 54.12, The coeffecient of varimtios varied
. 2agween 4.17 and 54.34. Table (2} shows that the averape compressive strength of the
= iooai'u‘:rwets\z cubes tested at 26 days age s 280.12 kpian?, while, the average standard
viation is 64.21. The coefficient of variation viaried between 6.73 to 30.44, These
results indecate that good effort wes done by the inspectors which led to oonc:;"ete of
reagonable average strength, however, these inspectors need more training on the
quality control and inspection applications. ®

Tables (3 and 4) show the concrete
. comressive strength of the cubes t
;mdzi.‘s sr]g‘eab?nd those tested at 28 days age respectively ns mrranged in de-sencl.{‘?‘ﬁ;Ed "
o écfinltgsli::tqmd]é:é showt:.]he classification of concrete strength into setg
S. ver, Lhe range of each set and the frequen ft
results are alsa indicated. The check sheets e tn Flo
. and the histograms shown in Fi
and 3) indicate that the highst fr the 5o der
equency (the mode) of the 7 days
concrete corpressive sirength are nt 225 ¥g/an? and 205 kg/om?, respecy Mfi\trehiyza deye

Toble (6) and Fig. (4) show that the medien of the 7
=< dayg test ime
1a 217 kg/am. However, table (7) and Fig. (3) show that the rredffne of th:pgg dans
Bga test specimens im 270 kgiam?, ¥
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The Egyptian Code of Practice etated that the strength of concrete used in
reinforced concrete structures should not be less than 120 kgfom?. lowever, about
1.0 % of the tested cubes were of strength less than 120 kg/om? at 28 days sge. The
Oode of Practice stated also that the strength of the hand mimd concrete with 3Ui)
kg/m? cement should not be less than 160 kg/orw®. Jowever, about 5 % of the tested
cubes were of strength lesa than 160 kg/cm? at 28 days nge.

Tebles (8 and 9) show the evaluation of the dlfferent concrete mixes tested
at 7 days and 28 days ege respectively with respect to the standard deviation and
taking tbe classification of the A.C.I. (ode Into consideration.

Table (10) and Fig. {6) show the evaluation of the whole status of the gquality
of concrete tested nt 7 days age, while, table (11} and Flg. (7) show the evaluation
of those cubes tested at 2B doys age.

A summery of the whole situntion as classifled according to the A.C.I. Code
13 shown in Flg. (8).

The relationship between the 7 days and the 28 days concrete compressive
strength is plotted in Fig. (8). Blg agreement Is found between the expression
drived through a computer program for curve fliten (feog = 1. 3fc7 -~ 15.049 kg/iem?)
end the imperical expression {fcpg = 1.26 foq ).

CONCLUSICHS

This research study led to the following conclusions:

1. In quality control the human factor is very sigmificant, thus, the inspec-
tors should be given extensive training courses in such field and its
application in the lsboratory and in the site,

2, More care should be taken for the quality controvl of concrete as a product,

3. The expression drived througth a computer program for curve fitting of the
experimental test results cbiained in this research is f.,, = 1.3 fc?—ls 049,
This expression is in a good agreement with the imperical”éxpression
fe cog = 1.26 fc-; which relates the concrete cmmressive strength at the age

of 28 days to that at 7 days age.
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