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Abstract

The increase in environmental pollution due to large emissions from the cement
industry, the need for green materials in construction industry, the increase in the
amount of industrial waste that must be recycled for environmental reasons and the
need for cost effective and long-lasting building materials were the reasons to work on
hempcrete. Throughout the current work hempcrete mixes are prepared using 25% wt.
cement, 75% granulated blast furnace slag as binders and hemp; the natural fiber
instead of the expensive synthetic fibers for the purpose of manufacturing cost effective
renewable building material. Response Surface Methodology was used as a statistical
tool to decrease the number of experiments and raw materials used, and to optimizing
and modelling the effect of hemp/binder (0.16-0.44) and alkaline activator/binder ratio
(0.41-0.69) on density and compressive strength. The results of the work revealed that
the density of hempcrete decreases with increasing hemp/binder ratio and increases
with increasing activator/binder ratio. Optimum density 1077.07 kg/m3 was achieved at
hemp/binder ratio = 0.16 and activator/binder ratio = 0.65, while optimum compressive
strength is estimated at hemp/binder ratio = 0.16 and activator/binder ratio = 0.42. Both
compressive strength and density increase steadily with increasing the samples age.
However, hempcrete samples cured at dry atmospheric conditions gives a compressive
strength comparable with those cured in water but with higher density.
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About Soran University

Soran University (SUN) is located in the city of Soran, which is about a two-hour drive north-east
of Erbil (Arbil, Hewlér), the capital of the Kurdistan Region of Irag (KRIQ). The city is flanked by
the famous Korek, Zozik, Henderén, and Biradost mountains. The medieval mountain village of

Rewandiz (Rawanduz, ¥l )) is a stone-cast away, and the two cities share this lovely,

harmonious upland. While waiting for its green, environmentally friendly building to be erected
on a hilltop overlooking the cities of Soran and Rewandiz, its existing city campus has been
meticulously set out to accommodate the lovely natural landscape. The new campus will be the
first of its type, being walkable, balanced, powered by renewable energy, and compliant with all
international environmental regulations. There are 5 Faculties in SUN; Faculty of Arts (FAAR),

Faculty of Science (FSCN), Faculty of Education (FEDU), Faculty of Law, Political Science, and
Management (FLAW/PSM), and Faculty of Engineering (FENG). Also, there is SUN research
centre. Moreover, at SUN, there is a Language Center. SUN signed many Memoranda of

Understandings (MoU) with many International Universities,

How to get here

Soran University (SUN) is located in the heart of the city of Soran. The main city campus is easily

found on Google Maps for direction.
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