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Abstract

The research aims to improve the cultivation of hemp and its production process. The
research’s goal is to improve the quality of the refined products of hemp especially in terms of
the materials for construction. Construction materials produced from hemp have their effect on
the economy of the country in reducing the cost of construction material import from other
countries. The research suggests that hemp be utilized at its best potentials in terms of being
materials for concrete mixture. Hemp can contribute to the strength of the concrete building.
Buildings which are built by the mixtures from hemp can withstand the compression as well as
the pressure which may occur from the surroundings due to uncontrollable weather. Hemp can
also contribute to the heat control of the construction materials. At present, hemps consist of
four types: RPF 1, RPF2, RPF3 and RPF4. Hemp has many sizes according to its age. Most
researches used hemps that are grown in between 85-90 days and 180-200 days. It can be
explained that hemps between these ages are the best for their refinement as a product for the
purpose of construction and engineering works.

From the studies of the properties of different parts of hemps from 4 types, it has found
that the apex of hemp in all the 4 types contains more density of fibers than it does in the
middle part and the root. The density of fiber contents of the apex part of hemp is found to
be 1.01-1.18 g/cm3, and it is very delicate as well. There are fewer gaps between each issue in
the inner structure that allow hemp’s fiber to be very strong, flexible and pectin. The research
examines the tensile stress in the stem core of hemp in the age range 180-200 days and finds
that it is between 5.8 - 12.8 MPa, and 2.5 — 6.3 Mpa in the age range 85-90 days. The tensile
stress is found to be high in the root part in all 4 types. The study also finds that calcium oxide
(Ca0) is the major component in hemp’s fiber contents. There are other elements such as SiO2,
K20 in the fiber contents of hemp as well. Though Ca0O, SiO2, and K20 are found in all four
species of hemp but their density varies. In all four species, there is a process called Loss on
ienition (LOI) which occurs when the weight of the hemp is reduced after passing through
burning process caused by the density of the fiber contents in its body. It can be said that the

fiber contents of hemp is lost during ignition process.

The study of the ability of concrete mixed with hemp’s cores to bear the pressure and
compression using the standard compression called ASTM C192 under 7 and 28 days ripen
procedure has shown that under the testing environment, the amount of hemp about 0.25

percent mixed in concrete results in the increasing ability to withstand the pressure by 75.74



and 42.65 percent (or 24.20 MPa and 32.98 MPa) in the control sets respectively. However,
when the amount of hemp is increased to 0.5 and 0.75 in concrete mixture, it results in the
reduction of the ability of construction materials to bear the compression and pressure.

From the study of flame retardant capacity of the hemp’s core thermal insulation in
accordance with the standard ASTM D 635-98, it is shown that the thermal insulation is retarded
at the range of 15.75-43.31 millimeters per minute. It is also found that there is a least retardant
level in the thermal insulation produced from the hemp’s core of age range 85-90 days, type
RPF4, with the ratio of hemp’s core: natural latex: water being 1: 2: 6. The flame retardant
capacity of thermal insulation is influenced by many factors such as the mixture of hemp’s core
with natural latex and water. When the amount of water in the natural latex increases, the
capacity of flame retardant is also high. The heat conduction is found to have its best
performance by the thermal insulation type RPF4, with the ratio of hemp’s core: natural latex:
water being 1: 2: 6. which is 0.083 W/m K. This amount of heat conduction is produced by the

proportion ratio of hemp’s core: natural latex: water being 1: 2: 6.
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