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1 INTRODUCTION

It is considered that in the future, the cost of
processing waste gypsum boards will increase greatly
due to the shift from stable disposal facilities to
managed-type disposal facilities, and the quantity of
building waste associated with renewal of housing and
social capital stock.

Therefore, the development of recycling and reuse
technologies for waste gypsum boards form building
sites is an urgent task. Kamei et al (2013) and the
author have investigated the use of regenerated
bassanite obtained by calcinating gypsum separated
from waste plasterboard as a geotechnical material.
The results indicated that there is an improvement
effect soon after mixing into comparatively highwaste-
content soil materials.

|

(b) Demolition sites

(a) New construction site
Photo 1 Waste gypsum boards

At the present moment, two kinds of waste gypsum
boards are brought into the intermediate treatment
facilities. Photo 1 shows the waste gypsum boards
from the new construction site and the waste gypsum
boards from demolition sites. The ratio of the waste
gypsum boards from the new construction site and
the demolition sites is 2 : 8 at intermediate treatment
facilities. The two kinds of waste gypsum boards
delivered to intermediate treatment facilities, paper
and dihydrate gypsum were reused after treatment.
Especially, the dihydrate gypsum becomes recycled
bassanite by heat-processed. However, the quality of
recycled bassanite is influenced by the mixing ratio
of two type dihydrate gypsum obtained from the two
type waste gypsum boards.

Therefore, the purpose of this study is to investigate
the effect of the quality of recycled bassanite on soil
improvement by recycled bassanite.

2 TESTING PROCEDURE

2.1 Experiment samples
There recycled bassanites are calcinated by the
indirect calcinating method (Photo 2).

Photo 2 Indirect calcinating method
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Photo 3 Recycled bassanite

Two types of recycled bassanities were used for
this research. Photo 3 shows the recycled bassanite.
New recycled bassanite (NRB) in produced by
waste gypsum boards from new construction site.
Old recycled bassanite (ORB) is produced by waste
gypsum boards from demolition site. This study used
NRB and ORB, Kaolin clay and Blast furnace slag
cement Type-B.

2.2 Samples and testing conditions

In this study, the soil improvement solidification
characteristics were evaluated by unconfined
compression tests. There tests were carried out to
investigate the effect of the mixing ratio of NRB on
strength and deformation characteristics of improved
soil by recycled bassanite. Testing conditions are
described in Table 1. The ratio of NRB used in the
present study were 0%, 25%, 50%, 75% and 100%.The
test specimens were prepared with the practice for
making and curing stabilized soil specimens without
compaction (JGS0821-2000). The samples were placed
in the molds in three layers to remove any bubbles
from within the soil matrix. The molds were placed in
polyethylene box and kept in a controlled room at a
temperature 20C for 24h.

Table 1 Testing Condition

. Water | AT | \RE mixing | Amountof | Curing
content = ratio cement period
bannanite (%) bannanite N (%) 80 ) |t (day)
B (kg/m?)
0

NRB 25 T

100 200 50 50 14

ORB 75 28

100

3 RESULTS AND DISCUSSION

Figure 1 shows the results of unconfined compression
tests. Figure 2 shows the relations of unconfined
compressive strength and mixing ratio of NRB.
Unconfined compressive strength was increased in
accordance with the increase of the mixing ratio of
NRB. Difference of unconfined compressive strength
between N=0% and 100% are difference in about
100kN/ mi . Generally, the waste gypsum boards from
demolition site are exhausted with a plastic cross
and metal pieces. Therefore, marry impurities are
mixed with ORB at the time of production. There
data indicate that the quality of the recycled bassanite
has a big influence on the strength difference of each
improved soil. As for the quality of recycled bassanite,
it was cleared that the mixing ratio of two kinds
of waste gypsum boards before heat-processed in
intermediate treatment facility greatly influenced it.
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Figure 1 Results of unconfined compression test
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Figure 2 Relations of unconfined
compressive strength and NRB mixing ratio

5 CONCLUSIONS

The ground improvement effect by recycled bassanite
is influenced by the mixing ratio of NRB. It is
necessary to control a mixed ratio of waste dihydate
gypsum from new construction site and demolition
site constantly in order to keep the quality of recycled
bassanite.
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