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SAKSITH PANTAWEE : DEVELOPMENT OF HEMP CONCRETE USING
HEMP SHIV AS COARSE AGGREGATE WITH ALUMINIUM SULFATE
AND CALCIUM HYDROXIDE TREATMENT AND IMPACT OF FLY ASH
ON HEMP CONCRETE. THESIS ADVISOR : ASST. PROF. THEERAWAT

SINSIRI, Ph.D., 121 PP.

HEMP SHIV/HEMP CONCRETE/ALUMINUIM SULFATE/ CALCIUM

HYDROXIDE/FLY ASH/COMPRESSIVE STRENGTH

This research presents the potential of hemp shiv for use as a coarse aggregate
in concrete. Hemp shiv had been mineralized with aluminium sulfate Al(SO4): and
calcium hydroxide Ca(OH), before being used as a coarse aggregate to produce hemp
concrete. In part I, the mixture has cement {0 sand ratio of 1:2, the hemp shiv to
cement ratio of 0.16, the Al (504)3/Ca(OH)2 ratio of 1:2, and the amount of super
plasticizer of 1% by mass of cement. In part I, Type I Portland cement was replaced
using FA 10, 20, 30, 40, 50 and 90% by weight of binder into the appropriate mixture.
The setting time, compressive strength, density, water absorption, drying shrinkage,
and thermal conductivity of hemp concreies were investigated. After demoulding,
they were stored at 23 + 2°C and 50 + 5% relative humidity. Each test result was
represented the mean of at least three specimens. The compressive strength, density,
water absorption specimens were investigated at 7, 14, 28 and 56 days. The thermal
conductivity of specimens was measured at 28 days of curing.

The results in part T showed that at 28 days the compressive strengths of hemp

concrete were in the ranges of 15.0 to 17.0 MPa, densities of 1420 to 1470 kg/m’ and
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water absorptions of 14.5 to 16.5%, the thermal conductivities were in the ranges of
0.22 and 0.30 W/m-K, and the drying shrinkage strains were in the ranges of 1130
%1078 and 1400 x10® at 1 year. The results indicated that the application of Al(SO4)s
and Ca(OH); for mineralization increased the compressive strength of hemp concrete
by four times compared to that with non-mineralized hemp shiv. The use of Al,(SO4)s
improved the compressive strength of hemp concrete and the increase in the amount
of Al,(804)s also accelerated the setting and hardening of the matrix.

The results in part IT showed that the large amount of {ly ash delayed the seiting
and hardening of hemp concrete and also decreased the compressive strength of hemp
concrete containing fly ash due to the amount of cement was decreased. The bulk
densities of hemp concrete containing fly ash of 10 to 50% were between 1460 and
1520 kg/m?, the water absorptions were between 15 and 17%, the average of the
thermal conductivities were in the ranges of 0.22 and 0.28 W/m-K at 28 days, and the
drying shrinkage strains were in the ranges of 1000 %10 and 1200 x10°® at 1 year of

curing.
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