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ABSTRACT

Road infrastructure is one of the key foundations of modern economic and social development; however,
its construction and operation have significant impacts on the environment. This paper discusses the
major environmental challenges associated with road infrastructure, including air pollution, traffic noise,
and the contamination of water and soil caused by surface runoff. Particular attention is given to vehicle
emissions, particles generated by pavement and tire wear, as well as the risks associated with the release
of heavy metals and petroleum products into the environment. Modern engineering approaches aimed
at reducing environmental impacts are presented, including low-noise and permeable pavements, the
use of recycled materials, efficient drainage systems, green infrastructure, and intelligent transportation
systems. The paper also reviews international experience and the principles of sustainable road
infrastructure development. It emphasizes the importance of integrating environmental requirements
into all stages of road planning, design, construction, and operation. Such an approach makes it possible
to maintain the functional efficiency of transport infrastructure while reducing adverse environmental
impacts, improving urban ecological conditions, enhancing the resilience of road systems to climatic
and technological pressures, and ensuring better protection of public health in the long term.

Keywords: Road infrastructure; Environmental impact; Air pollution; Sustainable transportation.
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    E T 0 =     0 , 408 ∆  (   R  n − G ) + 𝛾  900  T + 273   u 2  (   e  s −   e  a )  ∆ + 𝛾  ( 1 + 0 , 34   u 2 )                                                                                                                                   ( 1 )


  S =     ∑  i = 1  n − 1    ∑  j = i + 1  n  s g n (   x  j −   x  i ) ;         i l e   s g n  (     x  j −   x  i ) =  {    1   e ğ e r     ( x  j −   x  i ) > 0   0   e ğ e r    (   x  j −   x  i ) = 0   − 1   e ğ e r     ( x  j −   x  i ) < 0                                                 ( 2 )


  V a r  ( S ) =      [ n  ( n − 1 )  ( 2 n + 5 ) −   ∑  i = 1  m    t  i i ( i − 1 ) ( 2 i + 5 ) ] 18                                                                                                       ( 3 )


    Z  M K =    {      S − 1   V a r ( S )     i ç i n   S > 0                     0                     i ç i n     S = 0           S + 1   V a r ( S )     i ç i n   S < 0                                                                                                                                                                                                           ( 4 )


    S  c a l =     2 (     y - 2 −     y - 1  n                                                                                                                                                                                                                                                                       ( 5 )


   CI  ( 1 − a ) = 0 ±  S crit  σ S                                                                                                                                                                                                                                                             ( 6 )


   CI  ( 1 − a ) = 0 ±  S crit  σ S                                                                                                                                                                                                                                                             ( 6 )
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    𝜎  S =     2  2  n  n 𝜎  1 −   𝜌      y - 1     y - 2                                                                                                                                                                                                                                                   ( 7 )
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  P E C = 1 . 215
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  𝜃 =   t a n  − 1 ⁡ (   2 h  d ) ,


  Δ T
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  4 . 76 %
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  P E C > 1


  Δ T


  k − 𝜔


    𝜕 𝜌  𝜕 t + 𝛻 ( 𝜌 v ) = 0


    𝜕  𝜕 t  ( 𝜌 v ) + 𝛻  ( 𝜌 v v ) = − 𝛻 p + 𝛻  ( 𝜇 𝛻 v )


  h


    𝜕  𝜕 t  ( 𝜌   c  p T ) + 𝛻  ( 𝜌   c  p T v ) = 𝛻  ( 𝜆 𝛻 T ) +   Q  t
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  k − 𝜔


    𝜕  𝜕 t  ( 𝜌   c  p T ) + 𝛻  ( 𝜌   c  p T   v → ) = 𝛻  ( 𝜆 𝛻 T ) +   Q  t


  Q =   m .   c  p  (   T  o u t −   T  i n )
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  h =   Q    A  s (   T  w −   T  f )
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    T  f =     T  i n +   T  o u t 2
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    D h =   2 × e × H  e + H
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  Δ P =   P  i n −   P  o u t


  P =   V . × Δ P
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  𝛿 ( % ) =   |   A o R  e x p −   A o R  s i m |    A o R  e x p × 100
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  I =   u ′  v =     2 3 k  v
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  v =    u 2 +   v 2 +   w 2
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  P E C =    (   N   u  C 1  N   u  C 2 )     (   Δ   P  C 1  Δ   P  C 2 )  1 / 3
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