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Abstract

The study empirically examined the effect the mixing and compaction
time on the compressive strength of periwinkle sandcrete blocks when
0 and 30% replacement of sand with periwinkle shell was used. The
study covered l:6(cement: sand) mix water: cement ratio of 0.6 with
mixing and compaction time of 0.3, and 6 minutes and 0, 30,

60 and 90 seconds respectively. The performance criterion was
compressive strength at 28 days of curing only. A non-linear
relationship exists between the mixing and compaction times in terms
of compressive strength, although a general increase in strength for
both times were observed. The maximum compressive strength
recorded was 6.94N/mm? for 30% replacement at a mixing time of 6
minutes and 90 seconds compaction time. The best predictor of
compressive strength is the compaction time, since it has the highest
correlation coefficient. This informs a close monitoring of the
compaction time.

Introduction

It has been reported that periwinkle shell performs satisfactorily as a coarse aggregate in
concrete (Oguara, 1984 and Job, 1994). No significant difference in the relationship between the
compressive strength and each of the non-destructive properties (pulse velocity and stiffness constant)
of a periwinkle shell concrete was also observed by Kamang and Job (1997). In their work (Job and
Kamang, 2001), it was concluded that periwinkl shell concrete performs more satisfactorily than the
conventional concrete at elevated temperature. Encouraging performance has also been reported of the
use of periwinkle-sandcrete blocks as a walling material (Job and Achuenu, 2001). However, the quality
control of this versatile locally sourced material has not being studied, especially when used for block
production. Block is said to be satisfactory, if it does possess the necessary and desired properties such
as workability in the wet state, strength, durability and volume constancy in the hardened state. The
resultant properties of periwinkle sandcrete block of a given mix proportion could be influenced by a
number of factors which includes: the material constituent properties and mix proportion; the quality
and quantity of water used, the method and duration of mixing, placing and curing. In most construction
sites, attention is seldom given to these factors even for concrete production suffice periwinkle sandcrete
block, as the actual production is often left in the hands of the semi-skilled and illiterate workers.
The premise of this study is based on:

1. Determining the influence of mixing and compaction times on the quality of periwinkle-
sandcrete blocks and
2. Establishing the appropriate mixing and compaction times for the periwinkle- sandcrete blocks.
The study covers a 1:6 mix ratio with 0.6 water/cement ratio for 0 and 30% shell replacement. It
has been reported for periwinkle sandcrete block that for such mix and for 30% shell content, a
maximum crushing strength of 2.45N/ mm? was obtained at 28 days of curing (Job and Achuenu, 2000).
Three cubes each were produced under different mixing and compaction times.

Experimental Procedure

The periwinkle shell used was bought from Katako market in Jos North Local Government
Area of Plateau state in Nigeria. However, it was reported that the shell is abundantly available in the
riverine areas of Nigeria (Job, 1994). It was thoroughly washed and graded in accordance with BS 3681



(1973) for lightweight aggregate. The result shows that the shell is singled size of 14mm size.
The fine aggregate used was river quartzite sand, which was of grading zone 2 of BS 882 (1973). One
mix ratio with periwinkle shell contents of 30 percent was used for the study.

While 0 percent shell content mix was used as the control. The mixing time of 1,3, and 6
minutes and compaction time of 0, 30, 60, and 90 seconds were used.

The mixing was done in a wheel mounted manually operated mixer while the compaction was
mechanically done with vibrating table. The cubes were cast in 200mm moulds prepared in accordance
with the provisions of B. S 1881: part 4 (1970). Average of three cubes were produced for each
specimen and were tested at 28 days of curing for compressive strength only in accordance with NIS
(1970). Uzoamaka conversion factor was used to convert the compressive strength of cubes to that of
blocks.

Uc=1.07 + 2.46UDb

Where Uc = Compressive strength of ps/ sandcrete cube Ub=
Compressive strength of ps/ sandcrete block (Source, Uzoamaka, 1977)

Result and Discussion Periwinkle Shell

Table 1 shows some of the physical properties of periwinkle shell used for this study. It
revealed that the shell belongs to the lightweight aggregate division, since the ratio of loose bulk density
to compacted bulk density falls within that specified by Neville (1996) for that category. The water
absorption value of 4.0% shows that the shell will require more water than the conventional crushed
aggregateds. This was also observed by Kamang and Job (1997).

Periwinkle- Sandcrete Block Fresli State

The summary of the test result is presented in Table 2. It was observed prominently that
workability of shell mix decreased as mixing time increased. This is expected as prolonged mixing
reduces the mixing water and consequently increased the temperature of a mix therefore, reducing the
workability of the mix (Neville, 1996).

Hardened State

It was generally observed that for each case studied strength continued to increase with
increase in mixing time. However, values obtained for the 30 percent shell replacement were higher than
the control mix. It has been reported that compressive strength value is a function of the mixing time
although depending on the type of material used (Beaufait and Haodley, 1973 and Cook, 1973).

It was also observed that compressive strength is a function of the compaction time. Kaplan
(1960) also observed this trend since prolonged compaction reduces void in a mix, which consequently
increases compressive strength.

For the 0% shell replacement, a maximum strength of 17. 61 N/mm? was recorded which
corresponds to 6 minutes mixing time and 60 seconds compaction time, whereas for the 30% shell
replacement, 18,15N? Mn? strength was recorded which also corresponds to 6 minutes mixing time but
90 seconds compaction time. This interesting result show that even if the production of periwinkle
sandcrete block is often left in the hands of the semi-skilled worker, yet the strength can still be
guaranteed irrespective of the compaction time. However, a consistent uniform mix must be achieved
within the mixing time of 6 minutes. A non-linear relationship exists (see Table 2) between mixing time
and compaction time in terms of the strength recorded. Although, there might be many contributive
factors, perhaps the properties of the material constituents may be the domineering factor. This shall be
further investigated.

Conclusion

Based on the tests carried out on the periwinkle sandcrete blocks, it could be concluded that
though the actual production of these blocks is often left in the hands of the semi-skilled workers, yet a
little respite could be exercised since strength is a function of compaction times. Although consistent
mix must be maintained.



Effect of Mixing and Compaction Times On the Strength of Periwinkle-Sandcrete Block

The best predictor of compressive strength for priwinkle sandcrete blocks 30% shell
replacement is the compaction time since the highest correlation coefficient of 0.941 was obtained.
This informs a close monitoring on the compaction time.

Tabic: Physical Properties of Periwinkle Shell

Apparent specific Gravity 1.92
Loose Bulk Density (kg/ m® 447.50
Compacted Bulk Density (kg/ m* 507.50
Porosity (%) 13.14
Water Absorption (%) 4.00

Table 2: Density and Compressive Strength of Periwinkle Shell Cube and Block

compact ShelT content
I'ime |V||1xmq r1me (mn;s) 5 1 MIXIng 1 |21e (mIns)
ABC ABC |ABC ABC ABC ABC
0 2050 11.04 2195 10.45 (2218 11.724.33 | 2045 11.27 | 2096 11.78 | 206 13.73
30 2250 11.83 21/0 15.31 2260 15.99 6.0/ | 1861 12.85 | 19.53 13.10 | 1985 13.64
60 2168 13.30 21851496 (2288 1/.616./Z2 | 2105 13.34 | 7135 1/.54 | 2143 16.68
90 2220 11.19 22201427 1223016.876.42 | 2105 14.27 2167 16.44 | 2114 18.15
Where: A = Density of PS cube in Kg/m®

B = Compressive strength of Ps Cube in N/ mm? C =
Compressive strength of Ps Block in N/mm?
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