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Abstract

Background and Objective: The expansion of the construction industry and many environmental
problems have aimed to move towards recycling technology in the optimal management of building
materials. The economic and environmental benefits of the recycling industry have made researchers
conduct numerous experiments to optimize new recycled materials. In this regard, rubber waste has
received special attention as one of the environmental problems. For this purpose, in the current research,
the management of industrial recycling of products has been examined by modeling using multi-criteria
decision-making method, in order to select the best options for crumb rubber concrete products
Material and Methodology: In the first stage, according to the opinion of experts and professors of
environmental and civil engineering, among the 23 best criteria in 5 groups of economic, environmental,
technical, management and insulation factors were selected. In the second stage, by taking the first
guestionnaire based on the Likert scale of statistical analysis with SPSS software, 17 criteria and 5
influential options were selected. Then, in the third stage, multi-criteria decision-making modeling using
AHP hierarchical analysis method with EC software was used based on the data of the second
questionnaire for the final ranking of concrete products.

Findings: Based on the results, the final prioritization of concrete products was determined with weights
equal to 0.235, 0.219, 0.196, 0.179, and 0.17, respectively, and asphalt crumb concrete, guardrail, and
partition panel were placed in the top priorities.

Discussion and Conclusion: Based on the results of the research in three stages, in all aspects of the
investigation, including experimental studies and the first stage questionnaire and modeling, regarding
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the best products, Crumb Rubber Asphalt Concrete product as The best product was selected and based
on the business model, it was possible to produce the product on an industrial scale.

Keywords: Recycle, Crumb Rubber Concrete, Multi Ceriteria Decision Making, Business Model, EC
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Table 1. Strenghts and weaknesses of crumb rubber concrete production business against competitors
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Table 2. Weaknesses and strengths of competitors against the crumb rubber concrete business
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Table 3. Opportunities and threats of crumb rubber concrete business plan implementation
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Table 4. Pre — operation costs
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Table 5. Permanent investment costs
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Table 6. Variable costs
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Table 7. Annual income with the method of earning money from the business
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Table 8. Factors affecting the production of crumb rubber from rubber waste
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Table 9. Mean scores obtained from the results of the first stage of the research questionnaire

OnSile s gobasdl Jolge
OIYE o el wlas 10 psr dbpe | )

o (a2 Gal) o oad ploi Cuagd | Y

F Sl alopw e | Y
il yan i | F

oSl b S ) Jolgs
O/AY (Baly) Sy Glols el gy Ghey (5 ool \

2 oolee 5l awle g i gzl 5l a6 sle can YT als Y
OIFY Slals s 5l 80 dasme Cany sgm Sl 2als | Y
oIry Sz ileS Jeily 5 sl AlS Glajls pas als | F
¥Ry ESO N N

el t 2l g o e Jolge
OV S Slals bl il cgm ouilsd g Lalgs by | )

4 CIC oy b o laslinl g3 Y

v S 050 i 4y gyt | ¥




sy e (S 0835 i OY gazo HI5 g cenS o Cann j S o

Y/o S ose 9y g | F
¥ SN 5 prend g o
FIAYE aasia Jiwy 45l | £
eSSl fd Jolgs
? A5 o |
\idl shrinkage cél 5 Sois gex jials | ¥
ot Crak daw S5 gals | Y
AN fatigue Sz als |
A Gl daz ply 0 Caaglae A
el togmYanl g gile Jolgs
710 (SossD) SFpo Bale oS Ol | )
gl i Sl ol oS liae | Y
O/AYS (@) ) 5yl @le cuiS e | ¥
Sl Ve o sl Jgaz Gub e VY slas coad oS s al> e 0 anlllas Cgx 5 slalne bl ool
s Slyod (Sl olosl 2 g 0 )bmoizr (gildoe g G

G Jgl o po dolidiws py gulis 51 Jolo (ol (2Ll oyl pj -V Jguar
Tablel0. Final selection sub-criteria obtained from the results of the first stage of the research questionnaire
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Tablell. Selected options from the results of the first phase of research
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Tablel2. Final selection options obtained from the results of the second stage of the research questionnaire
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Tablel3. Results of Expert Choice software output incompatibility rate

Priorities with respect to:
crumb rubber concrete managment
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