Ol yg0 5 gy o5 &5 2 (Eleix! g amotun  (s3ladl U )

T315 eado (yga 3 Tl o7 auidy (g5l lodese

Ol o) 35« S ol ixiuo KIS et § Lanxo § oyl pot OUSSIS (il I cawliil s8]
Ol gl ecsl s g ool (Siziuo olEG1S (Cnny § drimo g (ol o 0ASTESNS (5 5SS wvr
Ol o) 35« gyl iziuo oKD et § Lanxo § oyl pos 0SS (Ol T

US>

slas o culoads solawl (i 5l sloo S jabo 4y 3L 5L slacS oy 5 Bl icn 1050 e 1o ;0 Bolu caing pus (5o asg ) alax ol (s3lwg, slaasg, gloil colu jo
Sl G ees 5l e dnslr 5 OIS 5 ) b it Dl rizren 5 las sy anld 5o ean VT egil adsi w5l GV Bras o)l cole YL
2 Goare b elie cpl o il et BB jee a3 2 (g5l (atlh (elaizl g (Jamecan 5 (golaiBl b)) slaasls 0,5 L Sl (g3lus, Cato 5 jailcass
Gl @bl gadge Lot piiie o Eaiod L (Sewlodd (Byxe ez ge sbaslabiul ulul Q] @zl iz Jolye e B3z (o lasly EDIRTI N SR Z g
ozl ol Jleel gl 48,5 Jlas 1o b gladrgy jee &3> >l 0 b aS Cul L’;’.LQ"‘\‘;%T):Q 805 ,.5 p0y0 oz ez () (L85 H1E cn)p 0550 (S0 laasg, e A5

dpdy YL Gliebl oo Ly bl )l g oo d)lqg&w}lﬁaﬁdmdugig Sa> mile o o

o8 43 oo § (b5l es a5y cloixl ob )l pes a5 g golasBl Sb )yl (S 3l o e pes a3y gslul (2b ) (gl Slels

Economic, Environmental, and Social Assessment of Concrete Pavement Life Cycle: A Literature Review

Mohammad Saleh Entezari, Rashid Tanzadeh, Fereidoon Moghaddas Nejad

Concrete is widely used in the construction of road pavement and in various types such as continuously reinforced, jointed plain, jointed reinforced,
precast, and eco-block concrete pavement. The different risks in pavement industry include huge costs of construction and maintenance, substantial
energy consumption, significant pollution emissions in the material production process, and the negative impacts of work-zones on workers and local
community. The widespread impacts in the different life-cycle stages are evaluated using economic, environmental, and social life-cycle assessment
tools, the accumulation of which form the criteria of life-cycle sustainability assessment (LCSA). In the present article, the history on the formation
of LCSA is first reviewed. Next, the different steps required for performing an LCSA is introduced based on available standards. After that, published
articles on concrete pavement LCSA have been reviewed. The previous studies were scrutinized and compared from various aspects: pillars of the
analysis, life cycle stages, the unit processes in each stage, the types of analyzed pavements, utilized tools, life cycle inventory, and midpoint and
endpoint impact categories of the analysis. The review showed lack of consideration for the use phase (Yo7 of studies) and end-of-life stage (¥ 7).
The factors taken into account in the use phase were roughness-induced increase of fuel consumption (Y +%) and vehicle operation costs () * %), and
work-zones giving rise to traffic delays (1 ¢7), or increased fuel consumption ( + ). Pavement albedo, carbonation, and lighting were only considered
in Y analysis. COY was the item with the highest frequency in life-cycle inventory () references). In the end, aside from suggestions for future
research, a framework was devised for the scope definition step of analysis. The framework, which is exclusive to concrete pavements, covers all the
processes which should be analyzed in the different life-cycle stages. With the implementation of this framework, omission of unit processes is
prevented and thus the obtained results are more reliable.

Keywords: Life cycle sustainability assessment, pavement management, Environmental Life Cycle Analysis, social life cycle assessment, Life-cycle
cost analysis

! Life Cycle Sustainability Assessment (LCSA)
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" Global Warming Potential

* Hazardous waste

" Toxic release

™ Ozone layer depletion

™ Acidification

* Eutrophication

™ Human toxicity

™ Respiratory inorganics / organics
™ lonizing radiation

" Carcinogens / Noncarcinogens
" Land occupation

" Particulate air

" Ecotoxicity
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