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Results

Investigation on Effect of Curing Day

Figures 4 shows the investigation of effect of curing day on CBR of the
cement bound shredded tire geocomposite. These specimens were cured
in room temperature for 1, 3, 7, 14, 21 and 28 days. It is observed that
CBR increases with increasing curing duration. The highest increment
of CBR is 337.55% at 28 day when compared to the control specimen.
Similar trend was also observed by Abdul Naser Abdul Ghani (2003) on
compressive strength of cement bound shredded tire geocomposite.

Based on this investigation, it is decided that curing day of 3 days is
to be adopted in subsequent test series. The main consideration in this
selection is that road construction is usually rapid and in the time zone of
less than 3 day. 1 day is not being considered as the specimen is barely
cured and the CBR value observed is way too low. Therefore, 1:1 OPC/
shredded tire at 3-day with CBR of 35.04% is selected as the control
specimen for purpose of comparison and reference.

Repeatability of Specimen
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Figure 4: Relationship between CBR and Curing Day
Repeatability of Test Specimen

To test the repeatability of test specimen, two identical CBR tests were
repeated for 1-day, 3-day and 7-day specimen respectively. Repeatability
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tests are required in order to ensure the consistency and reliability of the
test results. Figure 5 shows the repeatability of specimens at 1, 3 and 7
curing day. The difference is in the order of 0.36 — 8.25% indicating
acceptable repeatability of less than 10%. It is observed that the
difference decreases with increasing curing day indicating higher stability
and consistency. This further reinforces the decision of selecting 3-day
specimen in subsequent testing.

Repeatability of Specimen

10 ——Set1
5 —=—Set2 | |

0 . - . - . — .
0 1 2 3 4 5 6 7 8
Curing Day

Figure 5: Repeatability of Specimen at 1, 3 and 7 Days

Investigation on Effect of Curing Condition

At this stage, the geocomposite were cured in two conditions, namely at
room temperature and submersed under fresh water to simulate
weathering effect upon application of the geocomposite in roadway
construction. Curing at room temperature is the ideal condition/control
specimen whereas curing under fresh water signifies the worst weathering
condition with the geocomposite constantly under water/heavy rain. They
were left in these conditions for 3 days. The CBR for specimen in fresh
water condition was 30.49% as compared to the control specimen at
room temperature with CBR of 35.04% as shown in Figure 6. This
indicates a reduction of 14.92% in CBR when subject to constant water
soaking of 3 days.
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Investigation on Effect of Curing Condition
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Figure 6: A Lower CBR for Water Soaked Specimen

Investigation on Effect of Cement Content

Figure 7 shows the relationship between OPC content and CBR of the
shredded tire geocomposite at 3-day curing at room temperature. The
OPC content was increased in 0.2 intervals from 0.6 to 1.4 times of
shredded tire. It is observed that the CBR value varies from 3.92 % to
50% with shredded tire to OPC ratio of 0.6 : 1 to 1.4 : 1 respectively.
This observation indicates that increasing OPC content will increase
CBR value of the shredded tire geocomposite. In another word, increasing
shredded tire content will reduce CBR value. Similar relationship was
also observed by other researchers (Fattuhi and Clark, 1996, Abdul Naser
Abdul Ghani, 2003) on compressive strength of cement-tire mixture.

Investigation on Effect of RHA

Various content of rice husk ash, RHA (5, 10, 15 and 20%) were used to
replace the OPC in the control specimen, namely 1:1 OPC : shredded
tire at 3 day mix. Figure 8 shows the relationship between RHA content
with CBR. A decreasing trend in CBR is observed with increasing RHA
content. It is observed that cement replacement of RHA up to 20%
reduce the CBR to only 1.9%. The difference between the highest and
lowest CBR is 94.58%. In view of this, RHA might not be a good
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Investigation on Effect of OPC Content
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Figure 7: An increasing CBR with Increasing OPC Content in Geocomposite

Investigation on Effect of RHA Replacement
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Figure 8: A Decreasing CBR with Increasing RHA Replacement in
Geocomposite

replacement material in roadway construction as it reduces the CBR.
However, RHA replacement might be welcomed in application of
shredded tire geocomposite as retaining wall backfill as it increases the
compressibility of the geocomposite.
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Discussion

To evaluate the suitability of application of the cement bound shredded
tire geocomposite in flexible pavement, the control specimen was
considered, namely 1:1 OPC/shredded tire at 3-day with CBR of 35.04%.
Considering its application as the sub base course in flexible pavement, it
might be used to replace both sand and laterite having CBR value more
than 20% and crushed aggregate having CBR value more than 30%
based on JKR Arahan Teknik (Jalan) 5 /85. However, the cost implication
is unknown and requires more justification.

Conclusions

This study investigates the California Bearing Ratio (CBR) characteristic
of cement bound shredded tire geocomposite. A total of five CBR test
series were conducted to investigate the effect of curing day, repeatability
of test specimen, effect of curing condition, effect of cement content
and effect of RHA content. A standardized casting process was devised
and a fixed water-cement ratio of 0.5 was adopted. It is observed that
the shredded tire has a specific gravity of 0.70. The bulk density of the
shredded tire geocomposite was found to be about 1.11 g/cm?. Both
values indicate the geocomposite is much lighter than soil. The CBR test
results revealed that higher curing day and cement content increase the
CBR of shredded tire geocomposite. Repeated testing on 1-day, 3-day
and 7-day specimens were conducted reporting acceptable repeatability
of less than 10%. A reduction of 14.92% in CBR was observed when
the geocomposite was subjected to constant water soaking of 3 days. It
is also observed that a higher RHA content reduced the CBR of the
geocomposite.
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