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Unit Weight and Compressive Strength of Pervious

Concrete Mixed with Oil Palm Shell

Wunte gAail"”

Nuntachai Chusilp”

Abstract: In this research, oil palm shells, which had particle size of 9.50 mm. (3/8 inch), were used to mix with
the pervious concrete or concrete without fine aggregate. The oil palm shells partially replaced coarse
aggregate in concrete at 0, 10, 20, 30, 40 and 50%, respectively by weight of aggregate in the normal concrete.
All pervious concretes were tested for compressive strength, unit weight, and water absorption at the age of 28
days. It was found that the pervious concretes with oil palm shell replacement of 10 to 50% by weight of
aggregates have their compressive strength reduced by 27 to 91% of normal concrete. The unit weights of
pervious concretes were decreased by 10 to 38% of normal concrete and the water absorption was increased
by 0.2 to 4.2% of normal concrete. Therefore, oil palm shell can be used to replace aggregates in pervious
concretes. Especially, when design factors such as unit weight or water drainage are major factors and

compressive strength is a minor factor.

Keywords: Pervious concrete, oil palm shell, compressive strength, unit weight, absorption
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(compression testing machine)
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Figure 1 Coarse aggregate size of 3/8 inch
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Figure 2 Oil palm shell retains on sieve No. 3/8

Table 1 The compositions of the porous concrete used in the test

Symbol Gravel size . Mix proportion of materials per 1 cubic meter
(inch) Gravel (kg.) Cement (kg.) Water (kg.) OPS (kg.)

PC-0-0 3/8 0.40 1830 450 180 -

PC-3/8-10 3/8 0.40 1647 450 180 183
PC-3/8-20 3/8 0.40 1464 450 180 366
PC-3/8-30 3/8 0.40 1281 450 180 549
PC-3/8-40 3/8 0.40 1098 450 180 732
PC-3/8-50 3/8 0.40 915 450 180 915
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Table 2 Physical properties of oil palm shell and coarse aggregate

OPS Coarse aggregate
Specific gravity 1.42 2.65
Maximum size (mm) 9.50 (3/8 inch) 9.50 (3/8 inch)
Absorption (%) 22.60 0.52

Figure 5 Previous concrete at 10% (A), 20% (B), 30% (C) and 50% (D) replacement by oil palm shell
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Table 3 Compressive strength and water absorption of pervious concrete mixed with oil palm shell (OPS)

Percentage of Compressive Absorption
Compressive Absorption
Symbol compressive strength strength reduction increase
strength (ksc) (%)
(%) (%) (%)
PC-0-0 800.2 100 - 3.2 -
PC-3/8-10 584.3 73 27 3.4 0.2
PC-3/8-20 287.3 36 64 4.9 1.7
PC-3/8-30 271.3 34 66 6.2 3.0
PC-3/8-40 133.3 17 83 7.4 4.2
PC-3/8-50 72.6 9 9N 7.0 3.8
1000
E 800
£ ¥ = 05215 - 26.912¢ + 799.82
o 600 .
> R =09761
= 400 \
s %\
£ 200
S T
M~
0
0 10 20 30 40 50

Percent replacement of OPS (%)

Figure 6 Relationship between the percent replacement of OPS and compressive strength of pervious concrete
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Table 4 Unit weight of ordinary and pervious concrete

Svmbol Unit weight of concrete Percentage of unit Unit weight
mbo
Y (kg/ms) weight (%) reduction(%)
PC-0-0 2072.4 100 -
PC-3/8-10 1872.6 90 10
PC-3/8-20 1644.0 79 21
PC-3/8-30 1585.2 76 24
PC-3/8-40 1311.9 63 37
PC-3/8-50 1296.8 62 38
2500
%2000 —*
?33: /
5 1500
g —
e y = 1.0736x + 1246
21000
5 R’ =0.9614
; 500
D
0
0 200 400 600 800 1000

Compressive strength (ksc)

Figure 7 Relationship between the compressive strength and unit weight of pervious concrete
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Figure 8 Relationship between the percent replacement of OPS and water absorption of pervious concrete
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Figure 9 Relationship between the compressive strength and water absorption of pervious concrete
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