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About 50 thousand tonnes of construction waste is produced 59,8k Jobo 53 ygselS olSsd ¥0+ + 5l i 33,5 G g 039

in Tehran daily, which is about 7 times the household waste. ~ ., .. . )
> Sloidlw laslo s J—o> (sla ol 50, 5 05 5 0 yo i
This results in the movement of more than 4500 trucks ° < e e ) o »

during the day inside the city. These movements without L 40 etiodon 5 42 )l Sy ppde U‘/“" |_° O5'\‘{ﬂ‘_‘:’ » U" lyos
having smart and integrated management not only increase <MS—io aSb (sl oad ;b slon (Sog g SIS iolEl eels
the traffic and pollutes the city air but also impose other 4 |, , sleso ;o Jleidliw slasilouwg jLoepe o atos jl (6,500
problems such as illegal waste disposal in passages upon . Twtiadion Oyao 53 i ol 03, S | aod (64 Sy ppite

urban management. Hence, by smartification of the con- 5 les 54 e sleitl clal .
struction waste transport system, not only illegal disposal of =~ SO < ¢ )

this debris can be prevented, but also by reducing the truck s Al Ly 45 2500 S ol Glat Lo slodilany jLoweyd
traffic or their path length, huge positive steps are taken to- 2 o Cte glapdd dapl e Jobo Lo g L yguels 03,5
ward reducing overall traffic and air pollution. Via a proper _aslolw Lo g ai il y cloa 53¢l g Kbl jials b,
organization of construction Waéte, in a'ddition to guﬁaining 5 b gl Loas oM e Sletlw lasileuy ol cwlie
the natural resources and environment, it can provide mone-
tization and job makings. ) - ] )
This research was performed based on the analytical hierar- losilouy S hg) Gyt lwlid Banl Jingl
chy process (AHP) with a view to urban sustainable devel- @ Jlod SiSS Golwly (8 b 53 e )59 9 Slwges b
opment to identify the best approach of transporting con- L g cd)S <90 (b JHol awg o8and L (AHP) 5l
struction and demolition waste in Tehran. It has shown that ;. /Aay o o e ien g dm LSy c e’ g4y 3S aS ol
option “smart and integrated management” with a weight
of 0.851 is the best choice for transporting construction and
demolition waste compared with the option “using the tradi-
tional method” with a weight of 0.149.
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Research background:

About 50 thousand tonnes of construction waste is pro-
duced in Tehran daily, which is about seven times the
household waste. This results in the movement of more
than 4500 trucks during the 24 hours of the day inside the
city. This amount has reached a hundred thousand tonnes
in some years. Since the beginning of the 1340s until now,
the total construction waste of Tehran was transported to
a valley in Abali, and this lowland, namely Abali disposal
and processing center, is used to dispose of construction
waste produced in Tehran. Abali disposal and processing
center is the largest and oldest site of disposing of con-
struction waste of Tehran. After that, Aradkoh (Kahrizak)
disposal and processing center is utilized as a fixed center
of construction waste reception in the southeast area of
Tehran. Variable lowlands such as Pakdasht and Shahriar
lowlands are adopted temporarily depending on different
conditions or needs of clients until the desired valley is
wholly filled for disposal of Tehran construction waste.
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by matrix eigenvalue method and others.

In this research, calculations of the analytical hierar-
chy process model are performed using software Expert
choice 11. This software is a powerful tool for performing
the AHP process and pairwise comparisons and is applied
in decision-making in many sciences, including manage-
ment science.

The next step was the determination of components’
weight to each other via information of a set of paired
matrices, which was accomplished by software.
After measurement of the relative weight of criteria, in
a comparison performed between three main criteria, the
highest weight belonged to the “economic aspect” with a
relative weight of 0.625, and the lowest was for the “so-
cial-cultural aspect” with a relative weight of 0.136. The
“environmental” criterion had a relative weight of 0.238.
Moreover, correctness control performed by the incon-
sistency coefficient was evaluated, and value 0.020 was
achieved, which indicates the consistency of the judg-
ments. The inconsistency coefficients for all pairwise
comparison matrices were less than 0.1, which is a sign
of consistency and correctness of decisions in all model
levels.

Finally, considering the weight effect on each one of the
criteria and subcriteria, the ultimate weight of options was
calculated and prioritized.

Discussion and conclusion

According to results obtained from the analytical hierar-
chy process technique, the “integrated and smart manage-
ment method” with a weight of 0.851 was selected as the
best choice for transporting construction and demolition
waste and option “using traditional common method”
with a weight of 0.149 was chosen as the final option. The
inconsistency coefficient of all comparisons was 0.020,
which is lower than 0.1, and it is an indicator of the con-
sistency of judgments.
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Analytical hierarchy analysis can be applied in the case
that the decision-making process faces multiple competi-
tor choices and decision criteria. Proposed criteria can be
qualitative and quantitative. This decision-making meth-
od is based on paired comparisons. The decision-maker
starts by providing a decision hierarchy tree. The decision
hierarchy tree shows the compared factors and competitor
options evaluated in the decision. Then, a set of paired
comparisons is performed. These comparisons present the
weight of each factor regarding competitor options evalu-
ated in the decision. In the end, the logic of the analytical
hierarchy process combines the matrices resulted from
paired comparisons in a way that an optimal decision is
obtained. (Ghodsipour, 1381, page 79)

For modeling and building the hierarchy diagram, first,
the standard options in transporting construction and
demolition waste were determined:

Option A: Traditional and typical method of transporting
construction and demolition waste.

Option B: Integrated and smart management method of
transporting construction and demolition waste.
Considering the standard options, the decision-making
criteria in this research based on the evaluation of urban
sustainable development is introduced in three general
groups of environmental criteria (with six subcriteria: air
pollution, soil pollution, groundwater pollution, optimal
reuse of loamy soils, preventing waste and soil deposi-
tion in illegal roads and places and natural resources de-
struction), social-cultural criteria (with six subcriteria:
support of the municipality and other relevant organiza-
tions, supervision and control of contractors, facilities and
assurance in selecting contractors, acceptability between
constructors, acceptability from society and citizens, and
reduction in traffic), and economic criteria (with six sub-
criteria: possibility for transporting waste and soil to any
extent, cost of transporting construction waste and soil,
cost of construction waste and soil separation, gains of
using soil and waste in urban projects, gains of direct
sending of waste and disposable materials to recycled ma-
terials production factories, and cost of land occupancy
and construction waste and soil deposition).

Methodology:

This study is of applied type, and from the data acqui-
sition point of view, it is of the descriptive-survey type,
which is carried out in the years 1397 and 1398 in Tehran.
The statistical population in this study was all demolish-
ing buildings in the district 2 Tehran municipality region.
Noting that while conducting research, 110 constructions
were in the demolition phase which some of the construc-
tors of mentioned buildings did not show perfect and
necessary cooperation with the research group, part of
the studied population, i.e., 86 buildings, were selected as
sample using Krejcie-Morgan table.

Data analysis:

In order to analyze, the analytical hierarchy process
(AHP) approach is applied. AHP process includes prob-
lem statement and goal determination, forming problem
hierarchy, constructing pairwise comparison matric for
different levels of hierarchy, completing the matrices us-
ing Satty’s nine-point preference table, manual calcula-
tion of weight vector of matrices, correctness control of
performed comparisons using inconsistency coefficient
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