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Abstract

In this research, a study was made of the reuse of demolition waste,
industrial waste, and the possibility of using old building material (Old
Demolition) OD and waste from modern building materials (New
Demolition) ND of Mosul in geotechnical applications. The study also
examined the possibility of developing uses by installing these materials
by adding cement. The study also examined the possibility of using soft
materials OD¢ and NDx in treating swelling soil properties. On the other
hand, the (phosphorgypsum Slime) PGS, which are present in large
quantities in the Qaim area, and the possibility of mixing them with

swelling soil, were used to modify their properties.

The most important variables that were taken into consideration are the
ratios of additives materials, the effect of curing periods that continuod
(90) days and more, and the moisture content at which the forms were

compacted, and addition to the effect of the leaching process.

Several tests were performed on OD, ND where (corrosion, gradient,
modified compaction, unconfined compression) were tested. Also, the
fine waste materials ODy, NDy and PGS were tested after being mixed
with the swelling soil, where a test was made (standard compaction,

consolidation, swelling pressure, unconfined compression).

The results showed that the (Demolition materials) DMs samples have
resistance against abrasion and for both OD and ND types, they were
shown to be successful when tested in a Los Angeles device. This study
also found the possibility of using demolition materials treated with
cement OD as sub-base layers where the maximum dry unit weight
increased when adding cement as well as compressive strength where it

reached its maximum when adding cement by 6% with a curing period of



28 days. It also reached the possibility of using ND materials treated with
cement as base layers as the maximum dry unit weight increased when
adding cement in addition to increasing the compressive strength of these
materials with increasing ratios of cement and curing period. The results
also showed that the amount of compressive strength in the case of cured
samples with moisture content (envelope) is greater than curing sample

with water (submerged) and for both types of waste.

In order to improve the swelling soil properties, (5,15,25) percentage of
fine demolition materials DMs; was added with both old OD; and modern
NDy types, and (5,15,20,30) percentage of PGS phosphorus factory waste
were added. The results showed an increase in the maximum dry unit
weight when performing a standard compaction test on the treated soil
with the mentioned waste percentages. It increased from (14) kN /m’ to
(14,7) kN / m’, (14,8) kN / m’ and (14,25) kN / m’ when adding ODy,
NDy, and PGS, respectively. This was accompanied by a decrease in the
optimum moisture content from (27)% for untreated soil to (23)%, (25)%

and (25)% when adding OD¢, ND¢ and PGS, respectively.

An increase in the compression strength and the angle of internal friction
(@) were also indicated with a decrease in the cohesion values (c),

swelling pressure, and consolidation when adding DMs; and PGS to

samples prepared at (optimum moisture content) .

Concentrations of heavy metals were studied, as they were within the
permissible limits internationally and for all the wastes used, although
there is a variation in the concentrations of these elements. Radiation was
tested on the materials used and it was found that there was no radiation

contamination for these materials that were used in this research.
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