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Construction of lightweight concrete with wooden seeds

Abstract

This research was aimed to investigate the possibility of
making resistant light concrete and the effects of different
levels of wood and silica on its physical, mechanical and
morphology. Granulated wood particles in 5 levels of 0, 5, 10,
15 and 20% and silica particles in scales of nanometers and
micrometers in 4 levels of 0, 3, 6 and 9% based on dry weight
of cement were the variables of this research. Mixing process
was done manually and cement paste was produced in a
square cube mold with 5 cm sides. To amass the gel of
cement, a vibrating table was used. After making concrete,
physical properties including water absorption, moisture
diffusion coefficient and density were measured in
accordance with ASTM standard and mechanical properties
including compressive strength and compressive strength
index were measured according to the regulations for concrete
in Iran (ABA). Infrared spectroscopy were done to evaluate
the impact of silica particles. Scanning electron microscope
was used to study the morphology of concrete. The results
showed that by increasing the amount of wood, density,
compressive strength and compressive strength index
decreased while water absorption and moisture diffusion
coefficient increased. An increase in silica content up to 3
percent increased compressive strength and compressive
strength index. However, addition of more silica had a
negative impact on the properties. Water absorption of
samples decreased by adding silica to 3 percent and then it
increased. Density of samples increased with increasing silica.
With increasing silica to 3 percent, moisture diffusion
coefficient decreased but then the moisture diffusion
coefficient increased with increasing silica. Infrared
spectroscopy showed that by addition of silica, peak related to
hydroxyl group was reduced. The results of scanning electron
microscope showed a good distribution of silica particles
(3%) on the surface.

Key words: lightweight concrete, nano silica, compressive
strength, scanning electron microscopy.

S. Ismaeilimoghadam®*

M. Jafari Samimi?

S. M. Seyedzadeh Otaghsaraei®
M. Razavi*

S. R. Seyedzadeh Otaghsaraei °

1 Ph.D. Student, Department of wood
and paper science and technology,
Faculty of natural resources, University
of Tehran, Karaj, Iran

2 Assistant prof., Civil engineering-
structures, Islamic Azad university
central Tehran branch, Tehran, Iran

® M.Sc., Civil engineering-structures,
Islamic Azad university central Tehran
branch, Tehran, Iran

“ Bachelor of Civil-soil Islamic Azad
university central Tehran branch,
Tehran, Iran

® M.Sc. Student, Civil engineering-
structures, University of Shomal, Amol,
Iran

Corresponding author:
saeed.am17358@gmail.com

Received: 2017/01/19
Accepted: 2017/06/11






