
Ðåñßëçøç

Óôçí åñãáóßá áõôÞ åðé÷åéñåßôáé ìéá ðåéñáìáôéêÞ åîÝôáóç ôçò äéáöï-

ñÜò ôçò óôÜèìçò èïñýâïõ ìåôáîý Üíù êáé êÜôù äéáâÜóåùí, êáèþò

êáé ìßá åîÝôáóç êáé óõó÷Ýôéóç ôùí ìåôñÞóåùí óôÜèìçò èïñýâïõ ìå

ôáõôü÷ñïíåò ìåôñÞóåéò êõêëïöïñßáò. ÂÜóåé ç÷ïìåôñÞóåùí êáé ìåôñÞ-

óåùí êõêëïöïñéáêþí öüñôùí êáé óýíèåóçò êõêëïöïñßáò óå Ýîé êüì-

âïõò óôçí åõñýôåñç ðåñéï÷Þ ôçò ÁèÞíáò, ôá áðïôåëÝóìáôá äåß÷íïõí

üôé ï èüñõâïò óå üëåò ôéò êÜôù äéáâÜóåéò åßíáé ÷áìçëüôåñïò áðü ôéò

Üíù äéáâÜóåéò. Ïé äåßêôåò êõêëïöïñéáêïý èïñýâïõ âñÝèçêáí óôéò

êÜôù äéáâÜóåéò, êáôÜ ìÝóï üñï, 6 dB(A) ÷áìçëüôåñïé. Åðßóçò, âñÝ-

èçêå üôé õøçëïß óõíôåëåóôÝò óõó÷Ýôéóçò ðáñïõóéÜæïíôáé ìåôáîý ôùí

äåéêôþí èïñýâïõ êáé ôïõ % ðïóïóôïý âáñÝùí ï÷çìÜôùí óôç óõíï-

ëéêÞ êõêëïöïñßá.

1. ÅÉÓÁÃÙÃÇ

Ï èüñõâïò, ðïõ óõ÷íÜ ïñßæåôáé ùò áíåðéèýìçôïò Þ õðåñ-

âïëéêüò Þ÷ïò, åßíáé ìéá áíåðéèýìçôç óõíÝðåéá ôïõ óýã÷ñï-

íïõ ôñüðïõ æùÞò. Ìðïñåß íá åßíáé åíï÷ëçôéêüò, íá åðçñåÜ-

óåé ôïí ýðíï, ôçí åñãáóßá Þ ôçí áíáøõ÷Þ êáé óå áêñáßåò

ðåñéðôþóåéò ìðïñåß íá ðñïêáëÝóåé óùìáôéêÞ Þ øõ÷ïëïãéêÞ

âëÜâç [1]. Åíþ ï èüñõâïò ðñïÝñ÷åôáé áðü ðïëëÝò äéáöïñå-

ôéêÝò ðçãÝò, ï êõêëïöïñéáêüò èüñõâïò åßíáé ßóùò ç ðëÝïí

äéåéóäõôéêÞ êáé äýóêïëç íá áðïöåõ÷èåß ðçãÞ äçìéïõñãßáò

èïñýâïõ óôç óçìåñéíÞ êïéíùíßá [1], [2]. Áðáéôåßôáé ëïéðüí

ìéá ìåãÜëç ðñïóðÜèåéá ãéá ôïí Ýëåã÷ï ôïõ êõêëïöïñéáêïý

èïñýâïõ. Ç ðñïóðÜèåéá ðñÝðåé íá åðéôý÷åé ôïõò óôü÷ïõò ôçò

ðñïóùðéêÞò ãáëÞíçò êáé ôçò ðåñéâáëëïíôéêÞò ðïéüôçôáò

ôáõôü÷ñïíá ìå ôç äéáôÞñçóç ôùí áðáéôïýìåíùí ìåôáöïñé-

êþí õðçñåóéþí, óå ìéá êïéíùíßá ìå õøçëÞ ðïéüôçôá æùÞò.

¸÷åé ãßíåé åêôåôáìÝíç Ýñåõíá, óå üëï ôïí êüóìï, ãéá ôçí

êáôáíüçóç ôùí áéôéþí êáé ôùí áðïôåëåóìÜôùí ôïõ êõêëï-

öïñéáêïý èïñýâïõ, ìå ôçí åëðßäá ôåëéêïý åëÝã÷ïõ ôïõ. Ãéá

ôç äéåñåýíçóç ôçò Ýêôáóçò ôïõ ðñïâëÞìáôïò ôïõ êõêëïöï-

ñéáêïý ðñïâëÞìáôïò ï Hede êáé Üëëïé [3], óå ìéá áðü ôéò

ðëÝïí óçìáíôéêÝò åñãáóßåò, åîÝôáóáí ôéò åðéðôþóåéò ôïõ

êõêëïöïñéáêïý èïñýâïõ óå üëç ôçí Áõóôñáëßá. Áðü ôéò

ðçãÝò ôïõ ðåñéâáëëïíôéêïý èïñýâïõ ç ðëÝïí óçìáíôéêÞ

Þôáí ï êõêëïöïñéáêüò èüñõâïò. Ôï 17% ôïõ ðëçèõóìïý ôïí

ðåñéÝãñáøáí ùò ôïí èüñõâï ðïõ ðåñéóóüôåñï èá åðéèõìïý-

óáí íá áðáëëáãïýí áðü áõôüí. Ç Ýñåõíá äéáðßóôùóå üôé ôï

27% ôùí Áõóôñáëþí åíï÷ëåßôáé áðü ôïí êõêëïöïñéáêü

èüñõâï, ìå ôï 13% éó÷õñéæüìåíï üôé áíôéìåôþðéóå áêïõóôé-

êÜ ðñïâëÞìáôá êáé 12% éó÷õñéæüìåíï üôé áíôéìåôþðéóe åíï-

÷ëÞóåéò óôïí ýðíï ôïõ. Ðïëëïß åñåõíçôÝò Ý÷ïõí ìåëåôÞóåé

ôçí åðßäñáóç ôïõ êõêëïöïñéáêïý èïñýâïõ óôïí ýðíï,

êáèþò åðßóçò ðïéïé äåßêôåò èïñýâïõ Ý÷ïõí ìåãáëýôåñç

ó÷Ýóç ìå ôçí áöýðíéóç [4], [5], [6], [7], [8], [9], [10], [11].

Ðïëëïß åñåõíçôÝò Ý÷ïõí, åðßóçò, ìåëåôÞóåé ôç ó÷Ýóç ìåôáîý

ôïõ ïäéêïý êõêëïöïñéáêïý èïñýâïõ êáé ôïõ ðïóïóôïý ôùí

áíèñþðùí ðïõ áéóèÜíïíôáé ìåãÜëç åíü÷ëçóç [12], [13],

[14], [15], [16]. ÔÝëïò, Üëëïé åñåõíçôÝò Ý÷ïõí ìåëåôÞóåé ôçí

áíôáðüêñéóç ôïõ áíèñþðéíïõ ïñãáíéóìïý óå ìéá áëëáãÞ

óôç óôÜèìç èïñýâïõ [17].

Oé ìåëÝôåò áõôÝò, ó÷åäüí ïìüöùíá, óõìöùíïýí üôé ç

óôÜèìç ôïõ ïäéêïý êõêëïöïñéáêïý èïñýâïõ åîáñôÜôáé áðü

ôñåéò êõñßùò ðáñáìÝôñïõò (õðÜñ÷ïõí êáé Üëëïé ðáñÜãïíôåò,

üðùò ç ôïðïãñáößá, ç êëßóç ôïõ åäÜöïõò êëð.): i. Ôïí

êõêëïöïñéáêü öüñôï, ii. Ôçí ôá÷ýôçôá êõêëïöïñßáò, iii. Ôïí

áñéèìü âáñÝùí ï÷çìÜôùí óôçí êõêëïöïñéáêÞ ñïÞ. Ãåíéêþò,

ç Ýíôáóç ôïõ êõêëïöïñéáêïý èïñýâïõ áõîÜíåôáé ìå ìåãáëý-

ôåñïõò êõêëïöïñéáêïýò öüñôïõò, ìåãáëýôåñåò ôá÷ýôçôåò

êáé ìåãáëýôåñï áñéèìü âáñÝùí ï÷çìÜôùí. ¼ëåò ïé ìåëÝôåò

öáßíåôáé íá óõìöùíïýí üôé ï èüñõâïò ôùí ï÷çìÜôùí åßíáé

Ýíáò óõíäõáóìüò èïñýâùí ðïõ ðáñÜãïíôáé áðü ôïí êéíçôÞ-

ñá, ôçí åîÜôìéóç êáé ôá åëáóôéêÜ åðßóùôñá. Ç Ýíôáóç ôïõ

êõêëïöïñéáêïý èïñýâïõ ìðïñåß, åðßóçò, íá áõîçèåß áðü

åëáôôùìáôéêïýò óéãáóôÞñåò Þ Üëëá åëáôôùìáôéêÜ åîáñôÞ-

ìáôá ôùí áõôïêéíÞôùí. ÏðïéáäÞðïôå óõíèÞêç (üðùò éó÷õñÞ

êáôÜ ìÞêïò êëßóç), ðïõ ðñïêáëåß Ýíôïíç ëåéôïõñãßá ôùí

êéíçôÞñùí ôùí ï÷çìÜôùí, èá áõîÞóåé åðßóçò ôá åðßðåäá

êõêëïöïñéáêïý èïñýâïõ [18]. Õðü ôï öùò ôùí åõñçìÜôùí

ôùí ìåëåôþí áõôþí, ç ÁìåñéêáíéêÞ ÊñáôéêÞ ÅðéôñïðÞ

ÅëÝã÷ïõ ôçò Ñýðáíóçò åíóùìÜôùóå, ãéá ðñþôç öïñÜ, ìéá

êáôåõèõíôÞñéá ïäçãßá óôï Åã÷åéñßäéï ÅëÝã÷ïõ ôïõ Èïñýâïõ

ôïõ ÐåñéâÜëëïíôïò (ôï 1985) ðïõ óôï÷åýåé óôïí ðåñéïñéóìü
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ôïõ åðéðÝäïõ åíü÷ëçóçò ðïõ ïöåßëåôáé óôïí êõêëïöïñéáêü

èüñõâï. ÌåôáãåíÝóôåñåò åñãáóßåò åóôéÜóôçêáí óå ìÝôñá

ìåßùóçò ôïõ èïñýâïõ êáé åîÝôáóáí ôïí ìåôñéáóìü ôùí áñíç-

ôéêþí åðéðôþóåùí ôïõ êõêëïöïñéáêïý èïñýâïõ [1].

Óôïí åëëçíéêü ÷þñï èá ðñÝðåé íá áíáöåñèïýìå óôç

óçìáíôéêÞ åñãáóßá ðïõ Ý÷åé åðéôåëÝóåé ôï ÔìÞìá Èïñýâïõ

ôïõ ÕÐÅ×ÙÄÅ. ÅíäåéêôéêÜ áíáöÝñïíôáé ç Øõ÷ïêïéíùíéêÞ

¸ñåõíá óôçí ðüëç ôçò Ñüäïõ êáé ïé ×Üñôåò Èïñýâïõ Åëëç-

íéêþí Áóôéêþí ÊÝíôñùí [29, 31, 32]. Éäéáßôåñï åíäéáöÝñïí

ðáñïõóéÜæïõí ôá áðïôåëÝóìáôá áðü ôéò øõ÷ïêïéíùíéêÝò

Ýñåõíåò, üðïõ óôç Ñüäï ï ÷áñáêôçñéóìüò ôïõ áêïõóôéêïý

ðåñéâÜëëïíôïò áðü ìüíéìïõò êáôïßêïõò - ôïõñßóôåò Þôáí

áíôéóôïß÷ùò: �ðïëý èïñõâþäåò� 26% - 21%, �èïñõâþäåò�

39% - 39%, �Þóõ÷ï� 31% - 35% êáé �ðïëý Þóõ÷ï� 4% - 5%.

ÐáñÜ ôï ãåãïíüò ôçò äéáöïñåôéêÞò ðñïÝëåõóçò ôùí åñùôç-

èÝíôùí, ç áíôßëçøç ãéá ôç óôÜèìç ç÷ïññýðáíóçò Þôáí

ðáñåìöåñÞò. Ðáñüìïéá, áíáöÝñåôáé üôé óå äéÜöïñïõò ðåñé-

öåñåéáêïýò äÞìïõò ôçò ÁèÞíáò, åðß 1.200 åñùôçìáôïëïãßùí,

ï ÷áñáêôçñéóìüò ôïõ áêïõóôéêïý ðåñéâÜëëïíôïò Þôáí:

�Þóõ÷ï� 16,9%, �èïñõâþäåò� 49%, �ðïëý èïñõâþäåò�

33,4%, äçëáäÞ ðåñßðôïõ Ýíá 80% ôùí åñùôçèÝíôùí èåùñåß

ôï áêïõóôéêü ðåñéâÜëëïí èïñõâþäåò, Üñá êáé óçìáíôéêü ôï

æÞôçìá ôçò êáôáðïëÝìçóçò ôïõ èïñýâïõ ãéá ôç âåëôßùóç

ôçò ðïéüôçôáò æùÞò.

Åíþ ìåãÜëç åñåõíçôéêÞ ðñïóðÜèåéá Ý÷åé ãßíåé óôçí

êáôåýèõíóç ìÝôñçóçò, åêôßìçóçò ôùí åðéðôþóåùí êáé

ìåôñéáóìïý ôïõ ïäéêïý êõêëïöïñéáêïý èïñýâïõ, ç Ýñåõíá

áõôÞ Ý÷åé åóôéáóôåß, ó÷åäüí áðïêëåéóôéêÜ, óôéò áóôéêÝò

ïäïýò êáé ôïõò áõôïêéíçôïäñüìïõò. Ëßãç Ýñåõíá Ý÷åé ãßíåé

óôïí ðñïóäéïñéóìü ðñïâëçìÜôùí èïñýâïõ ó÷åôéæüìåíùí ìå

áíéóüðåäïõò êüìâïõò óå áóôéêÝò ðåñéï÷Ýò. Áêüìç óçìáíôé-

êüôåñï, êáìßá ó÷åäüí åñãáóßá äåí Ý÷åé ãßíåé ðïõ íá óõãêñß-

íåé ôá ðëåïíåêôÞìáôá êáé ôá ìåéïíåêôÞìáôá, áðü ðëåõñÜò

êõêëïöïñéáêïý èïñýâïõ, ôùí êÜôù êáé Üíù äéáâÜóåùí.

Áõôü åßíáé Ýíá èÝìá óçìáíôéêïý åíäéáöÝñïíôïò ãéá ôïõò

ìç÷áíéêïýò êáé ôïõò ôå÷íéêïýò ëåéôïõñãéêïý ó÷åäéáóìïý ðïõ

åìðëÝêïíôáé ìå ìåëÝôåò áíéóüðåäùí êüìâùí óå áóôéêÝò

ðåñéï÷Ýò.

Óôçí ðáñïýóá åñãáóßá åðé÷åéñåßôáé ìéá ðåéñáìáôéêÞ åîÝ-

ôáóç ôçò äéáöïñÜò ôçò óôÜèìçò èïñýâïõ ìåôáîý Üíù êáé

êÜôù äéáâÜóåùí, êáèþò êáé ìéá åîÝôáóç êáé óõó÷Ýôéóç ôùí

ìåôñÞóåùí óôÜèìçò èïñýâïõ ìå ôáõôü÷ñïíåò ìåôñÞóåéò

êõêëïöïñßáò. Óôç äåýôåñç åíüôçôá ôçò åñãáóßáò åîåôÜæåôáé

ç öýóç ôïõ ðñïâëÞìáôïò ôïõ èïñýâïõ óôïõò áíéóüðåäïõò

êüìâïõò óå áóôéêïýò ÷þñïõò. Óôçí ôñßôç åíüôçôá ðåñéãñÜ-

öåôáé ç ìåèïäïëïãßá ðïõ ÷ñçóéìïðïéÞèçêå ãéá ôéò ìåôñÞóåéò

ïäéêïý êõêëïöïñéáêïý èïñýâïõ. Óôçí ôÝôáñôç åíüôçôá

ðáñáôßèåíôáé êáé áíáëýïíôáé ôá áðïôåëÝóìáôá ôùí ç÷ïìå-

ôñÞóåùí. Óôçí ðÝìðôç åíüôçôá ðáñáôßèåíôáé ïé êõêëïöïñéá-

êÝò ìåôñÞóåéò óôéò Üíù êáé êÜôù äéáâÜóåéò êáé åîåôÜæåôáé ç

óôáôéóôéêÞ óõó÷Ýôéóç ôùí ìåôñÞóåùí êõêëïöïñéáêþí öüñ-

ôùí êáé óýíèåóçò êõêëïöïñßáò ìå ôéò ôáõôü÷ñïíåò ìåôñÞ-

óåéò ïäéêïý èïñýâïõ. ÔÝëïò, óôçí Ýêôç åíüôçôá óõíïøßæï-

íôáé ôá óõìðåñÜóìáôá ôçò ìåëÝôçò.

2. ÓÕÌÂÏËÉÓÌÏÉ

Leq Éóïäýíáìç óõíå÷Þò óôÜèìç èïñýâïõ.

Ln ÓôÜèìç èïñýâïõ ç ïðïßá õðåñâáßíåôáé êáôÜ ôï n%

ôçò ðåñéüäïõ ìÝôñçóçò. Óôçí ðáñïýóá ìåëÝôç n = 10,

50, 95.

MinL ÅëÜ÷éóôç ç÷oóôÜèìç áðü ôçí áñ÷Þ ôçò ìÝôñçóçò.

MaxL ÌÝãéóôç ç÷ïóôÜèìç áðü ôçí áñ÷Þ ôçò ìÝôñçóçò.

dB(A) Á-óôáèìéóìÝíç óôÜèìç èïñýâïõ, óå íôåóéìðÝë.

3. Ç ÖÕÓÇ ÔÏÕ ÐÑÏÂËÇÌÁÔÏÓ

Ç äéá÷ñïíéêÞ áýîçóç ôùí êõêëïöïñéáêþí öüñôùí óôï

ïäéêü äßêôõï ôùí ðüëåùí Ý÷åé ðñïêáëÝóåé ðñïïäåõôéêÞ åðé-

äåßíùóç ôùí êõêëïöïñéáêþí óõíèçêþí, ìå óõíåðáêüëïõèç

ìåßùóç ôçò ìÝóçò ôá÷ýôçôáò êõêëïöïñßáò êáé áýîçóç ôïõ

÷ñüíïõ ìåôáêßíçóçò, ôçò óôÜèìçò èïñýâïõ êáé ôçò åêðïìðÞò

áåñßùí ñýðùí. Éäéáßôåñá óôï ðïëåïäïìéêü óõãêñüôçìá ôçò

ÁèÞíáò, ïé êõêëïöïñéáêÝò óõíèÞêåò ìå ôá óõíåðáêüëïõèá

ðñïâëÞìáôá óõíåôÝëåóáí óå ñáãäáßá åðéäåßíùóç ôçò ðïéü-

ôçôáò æùÞò êáé ôïõ áóôéêïý ðåñéâÜëëïíôïò.

ÊáôÜ ôç äéÜñêåéá ôùí äåêáåôéþí ôïõ 1960 êáé 1970 ç

áëìáôþäçò áýîçóç ôïõ äåßêôç éäéïêôçóßáò ôùí åðéâáôçãþí

áõôïêéíÞôùí óõíåôÝëåóå óå áíôßóôïé÷ç ìåãÜëç áýîçóç ôçò

÷ñÞóçò ôùí éäéùôéêþí áõôïêéíÞôùí, êáôÜ ôéò ìåôáêéíÞóåéò,

ìå áðïôÝëåóìá ôç äñáóôéêÞ ìåôáâïëÞ ôçò êáôáíïìÞò êáôÜ

ìÝóïí ôçò êõêëïöïñßáò (modal split) åéò âÜñïò ôùí ìÝóùí

ìáæéêÞò ìåôáöïñÜò. Ç ìåãÜëç áýîçóç ôçò ÷ñÞóçò ôùí éäéù-

ôéêþí ìÝóùí ìåôáöïñÜò óõíåôÝëåóå óôç ñáãäáßá åðéäåßíùóç

ôùí êõêëïöïñéáêþí óõíèçêþí. ¸ôóé, ôá åðéöáíåéáêÜ äçìü-

óéá ìÝóá ìåôáöïñÜò åíåðëÜêçóáí óå Ýíá öáýëï êýêëï äñá-

óôéêÞò ìåßùóçò ôçò åìðïñéêÞò ôá÷ýôçôáò (ôá÷ýôçôáò åêìå-

ôÜëëåõóçò), ìåãÜëçò áýîçóçò ôïõ ÷ñüíïõ åêôÝëåóçò ôùí

äñïìïëïãßùí, áíáîéïðéóôßáò óôçí ôÞñçóç ôùí äñïìïëïãßùí,

ìåßùóçò ôçò åðéâáôéêÞò êßíçóçò êáé óõóóùñåõìÝíùí ÷ñåþí.

Äåõôåñïãåíþò, ç ìåãÜëç áýîçóç ôïõ äåßêôç éäéïêôçóßáò

ôùí åðéâáôçãþí áõôïêéíÞôùí, óå óõó÷åôéóìü ìå ôçí áíå-

ðÜñêåéá ÷þñùí óôÜèìåõóçò åêôüò ïäïý, óõíåôÝëåóå óôçí

Ýêñçîç ôçò ðáñÜíïìçò óôÜèìåõóçò êáé åðïìÝíùò óôçí êáôÜ-

ëçøç êõêëïöïñéáêïý ÷þñïõ áðü óôáèìåõìÝíá Þ ðñáãìáôï-

ðïéïýíôá ïëéãüëåðôç óôÜóç ï÷Þìáôá, áêüìá êáé óå êåíôñé-

êÝò ïäéêÝò áñôçñßåò, ìå áðïôÝëåóìá ôç óõíå÷Þ åðéäåßíùóç

ôùí êõêëïöïñéáêþí óõíèçêþí. Ç êõêëïöïñéáêÞ áõôÞ

áíáñ÷ßá õðïâÜèìéóå ôç èÝóç ôùí ðåæþí óôï êÝíôñï ôçò

ðüëçò, êáèþò óå ðïëëÝò áóôéêÝò ïäïýò áõîÞèçêå ôï ðëÜôïò
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ôùí ïäïóôñùìÜôùí óå âÜñïò ôùí ðåæïäñïìßùí êáé ç óôÜè-

ìåõóç ôùí åðéâáôçãþí áõôïêéíÞôùí ãßíåôáé êáé åðß ôùí

ðåæïäñïìßùí.

Óôéò äåêáåôßåò áõôÝò ç öùôåéíÞ óçìáôïäüôçóç åîÜíôëçóå

ôéò äõíáôüôçôÝò ôçò. Ç óçìáôïäüôçóç åêóõã÷ñïíßóôçêå

êáôÜ ôç äéÜñêåéá ôçò äåêáåôßáò ôïõ 1980, ìå ôçí åöáñìïãÞ

íÝùí ôå÷íïëïãéþí ôüóï óôïõò ñõèìéóôÝò ôçò óçìáôïäüôçóçò

üóï êáé óôá óçìáôïäïôéêÜ êÝíôñá (ñõèìéóôÝò åîïðëéóìÝíïé

ìå ìéêñïåðåîåñãáóôÞ, ôñïðïðïßçóç óçìáôïäïôéêþí ðñï-

ãñáììÜôùí ìå åðåíÝñãåéá ôçò êõêëïöïñßáò åðß ôïõ ñõèìéóôÞ -

Actuated Signal Plan Modification/ASMO) êáé ìå ôçí áíß-

÷íåõóç ìÞêïõò óõóóþñåõóçò ï÷çìÜôùí, þóôå íá ðáñáìÝíåé

åëåýèåñç ç äéáóôáýñùóç êáôÜíôç ôçò êõêëïöïñéáêÞò ñïÞò.

Åðßóçò, Ýãéíáí ðñïóðÜèåéåò ãéá ôçí åöáñìïãÞ åðéöáíåéáêïý

êáé ü÷é áñôçñéáêïý óõíôïíéóìïý âÜóåé ðëçñïöïñéþí óôñá-

ôçãéêþí öùñáôþí (detectors) óå ðñáãìáôéêü ÷ñüíï (real

time). ÁõôÜ ôá ìÝôñá, üóï êáé áí âåëôßùóáí ôçí êõêëïöï-

ñéáêÞ ñïÞ, äÝí Þôáí äõíáôüí íá ëýóïõí ôï ìåãÜëï ðñüâëç-

ìá ôçò ìåéùìÝíçò êõêëïöïñéáêÞò éêáíüôçôáò ôïõ ïäéêïý

äéêôýïõ ãéá ôçí åîõðçñÝôçóç ôçò æÞôçóçò.

Ãéá ôçí áíôéóôñïöÞ ôçò åéêüíáò áõôÞò åßíáé åðéâåâëçìÝ-

íç ç êáôáóêåõÞ íÝùí óçìáíôéêþí óõãêïéíùíéáêþí Ýñãùí,

üðùò åêôåôáìÝíï äßêôõï ìçôñïðïëéôéêïý óéäçñïäñüìïõ,

áóôéêïß ðåñéöåñéáêïß áõôïêéíçôüäñïìïé, áíéóüðåäïé êüìâïé,

áíéóüðåäåò äéáâÜóåéò, êáèþò êáé ç áðïôåëåóìáôéêüôåñç äéá-

÷åßñéóç ôçò óõãêïéíùíéáêÞò õðïäïìÞò êáé Üëëá ìÝôñá ðïëé-

ôéêÞò. Ç êáôáóêåõÞ äéáâÜóåùí óå êñßóéìïõò êõêëïöïñéá-

êïýò êüìâïõò åßíáé åê ôùí áíáãêáßùí ìÝôñùí ãéá ôçí áíôé-

ìåôþðéóç ôçò êõêëïöïñéáêÞò óõìöüñçóçò. Óôéò áóôéêÝò

ðåñéï÷Ýò, óôéò ðåñéóóüôåñåò ôùí ðåñéðôþóåùí, ïé êáôáóêåõ-

Ýò áõôÝò åîáóöáëßæïõí áíåìðüäéóôç ñïÞ óå äýï êõêëïöï-

ñéáêÜ ñåýìáôá � ôéò äýï êáôåõèýíóåéò ôçò ïäïý ìå ôïõò õøç-

ëüôåñïõò öüñôïõò � êáé ôá õðüëïéðá êõêëïöïñéáêÜ ñåýìá-

ôá åîõðçñåôïýíôáé ìÝóù ôçò ëåéôïõñãßáò öùôåéíÞò óçìáôï-

äüôçóçò.

Óôçí ðåñéï÷Þ ôùí Áèçíþí, êáôÜ ôéò ôåëåõôáßåò äåêáåôßåò,

Ý÷åé êáôáóêåõáóèåß Ýíáò áñéèìüò áíéóüðåäùí êüìâùí. Ïñé-

óìÝíåò åßíáé êÜôù äéáâÜóåéò (Ìåóïãåßùí � Êáôå÷Üêç, Êçöé-

óßáò � Êáôå÷Üêç, Áèçíþí � Èçâþí ê.ëð.), åíþ Üëëåò åßíáé

Üíù äéáâÜóåéò (ÈçóÝùò � ×áìïóôÝñíáò, Êýìçò � Êáðïäé-

óôñßïõ ê.ëð.). Ç åðéëïãÞ ôïõ åßäïõò ôçò áíéóüðåäçò äéÜâá-

óçò åîáñôÜôáé áðü Ýíáí áñéèìü ôå÷íéêþí êáé ðåñéâáëëïíôé-

êþí ðáñáìÝôñùí.

Ðñþôïí, óå áóôéêÝò ðåñéï÷Ýò êáé éäéáßôåñá óôçí êåíôñéêÞ

ðåñéï÷Þ ôçò ÁèÞíáò ìå ôçí éäéáßôåñç éóôïñéêÞ êáé ðïëéôéóìé-

êÞ óçìáóßá ôçò, åßíáé ðñïöáíÞ ôá ðëåïíåêôÞìáôá ôùí êÜôù

äéáâÜóåùí áðü ðëåõñÜò ïðôéêÞò ü÷ëçóçò (visual intrusion),

åêðïìðÞò êáõóáåñßùí êáé áêïõóôéêÞò åðéâÜñõíóçò. Äåýôå-

ñïí, åßíáé áõôáðüäåéêôç ç óçìáíôéêÜ ìåãáëýôåñç åêðïìðÞ

áåñßùí ñýðùí óôéò ðåñéï÷Ýò ôùí Üíù äéáâÜóåùí óå ó÷Ýóç ìå

åêðåìðüìåíïõò ñýðïõò óôéò ðåñéï÷Ýò ôùí êÜôù äéáâÜóåùí,

ãéá ôïõò ßäéïõò êõêëïöïñéáêïýò öüñôïõò. Ôñßôïí, ìéá Üëëç

ðáñÜìåôñïò åßíáé ç ãåéôíßáóç ôçò êáôáóêåõÞò ðñïò ôéò êáôïé-

êßåò. Óôï õøçëüôåñï óçìåßï ôïõò ïé Üíù äéáâÜóåéò õøþíï-

íôáé ðåñßðïõ ìÝ÷ñé ôï ýøïò ôïõ äåõôÝñïõ ïñüöïõ ôùí êáôïé-

êéþí êáé, óå ïñéóìÝíåò ðåñéðôþóåéò, ç êáôáóêåõÞ ãåéôíéÜæåé

Üìåóá ìå ôéò ðñïóüøåéò ôùí êáôïéêéþí, óå áíôßèåóç ìå ôéò

êÜôù äéáâÜóåéò. ÔÝôáñôïí, áðü ðëåõñÜò ñýèìéóçò ôçò

êõêëïöïñßáò ôùí ëïéðþí, ìç åîõðçñåôïýìåíùí áðü ôçí áíé-

óüðåäç äéÜâáóç êõêëïöïñéáêþí ñåõìÜôùí, óôçí ðåñßðôùóç

ôùí êÜôù äéáâÜóåùí õðÜñ÷åé áíåìðüäéóôç êõêëïöïñéáêÞ

åîõðçñÝôçóç ôùí äéáöüñùí ñåõìÜôùí óå óõíèÞêåò ðëÞñïõò

ïñáôüôçôáò. ÐÝìðôïí, ïé Üíù äéáâÜóåéò ðëåïíåêôïýí Ýíáíôé

ôùí êÜôù äéáâÜóåùí áðü ðëåõñÜò äáðÜíçò êáé ÷ñüíïõ êáôá-

óêåõÞò, êáèüóïí óôéò êÜôù äéáâÜóåéò áðáéôåßôáé, óôéò ðåñéó-

óüôåñåò ôùí ðåñéðôþóåùí, ç ìåôáôüðéóç ôùí õöéóôáìÝíùí

áãùãþí ôùí Ïñãáíéóìþí ÊïéíÞò Ùöåëåßáò, ç ïðïßá áõîÜíåé

ôüóï ôç äáðÜíç üóï êáé ôïí ÷ñüíï êáôáóêåõÞò. ¸êôïí, ìßá

ôåëåõôáßá êáé ðïëý óçìáíôéêÞ ðáñÜìåôñïò, ðïõ óõíçãïñåß

õðÝñ ôçò åðéëïãÞò ôçò êáôáóêåõÞò êÜôù äéáâÜóåùí, åßíáé ç

áíáöåñüìåíç óôç óôÜèìç èïñýâïõ ôçò êõêëïöïñßáò. Ëüãù

ôïõ üôé ïé ôïß÷ïé áíôéóôçñßîåùò ôùí êÜôù äéáâÜóåùí ëåé-

ôïõñãïýí êáé ùò áíôéèïñõâéêÜ ðåôÜóìáôá, åßíáé áíáìåíüìå-

íç ç ÷áìçëüôåñç óôÜèìç èïñýâïõ ìéáò êÜôù äéáâÜóåùò Ýíá-

íôé ìéáò Üíù äéáâÜóåùò, ãéá ôïí ßäéï êõêëïöïñéáêü öüñôï. 

4. ÌÅÈÏÄÏËÏÃÉÁ Ç×ÏÌÅÔÑÇÓÅÙÍ

4.1. ÁêïõóôéêÝò ìåôñÞóåéò Ïäéêïý Êõêëïöïñéáêïý

Èïñýâïõ (ÏÊÈ)

Ç éó÷ýoõóá íoìoèåóßá ãéá ôoí êõêëoöoñéáêü èüñõâo

ðåñéëáìâÜíåôáé óôçí õðïõñãéêÞ áðüöáóç õð� áñéè.

17252/20.5.92 (Êáèoñéóìüò äåéêôþí êáé áíùôÜôùí åðéôñå-

ðoìÝíùí oñßùí èoñýâoõ ðoõ ðñoÝñ÷åôáé áðü ôçí êõêëo-

öoñßá óå oäéêÜ êáé óõãêoéíùíéáêÜ Ýñãá) [19]. Óôçí áðüöá-

óç áõôÞ ùò äåßêôçò êõêëoöoñéáêoý èoñýâoõ ãéá ôçí ðoóoôé-

êÞ êáé ðoéoôéêÞ åêôßìçóç ôoõ èoñýâoõ, ðoõ ðñoÝñ÷åôáé áðü

oäéêÜ Ýñãá, êáèoñßæåôáé åßôå

á) ç éóoäýíáìç óõíå÷Þò óôÜèìç èoñýâoõ Leq ðoõ åêöñÜæåé

ôç óôáèåñÞ åêåßíç óôÜèìç èoñýâoõ, ç oðoßá, óå oñéóìÝ-

íç ÷ñoíéêÞ ðåñßoäo, Ý÷åé ôo ßäéo åíåñãåéáêü ðåñéå÷üìåío

ìå áõôü ôoõ ðñáãìáôéêoý èoñýâoõ, óôáèåñoý Þ ìåôáâáë-

ëüìåíoõ, êáôÜ ôçí ßäéá ÷ñoíéêÞ ðåñßoäo, ðoõ ãéá ôoõò

óêoðoýò ôçò Õ.Á. oñßæåôáé áðü 08:00-20:00h êáé, êáôÜ

óõíÝðåéá, o äåßêôçò êáèoñßæåôáé ùò Leq,8-20h, åßôå

â) o äåßêôçò L10,18h ðoõ åßíáé ç áñéèìçôéêÞ ìÝóç ôéìÞ ôùí

18 îå÷ùñéóôþí ùñéáßùí ôéìþí ôoõ L10 (áðü 06:00-

24:00), äçëáäÞ ôçò óôÜèìçò, ç oðoßá õðåñâáßíåôáé êáôÜ

ôo 10% ôçò áíôßóôoé÷çò ÷ñoíéêÞò ðåñéüäoõ ìÝôñçóçò.
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Êáé óôéò äýo áíùôÝñù ðåñéðôþóåéò, ôo ìåôñoýìåío

ìÝãåèoò åßíáé Á-óôáèìéóìÝíç óôÜèìç ç÷çôéêÞò ðßåóçò, ç

oðoßá åêöñÜæåôáé óå Decibel Á Þ, åí óõíôoìßá, dB(A). Ùò

áíþôáôá åðéôñåðüìåíá üñéá ôùí áíùôÝñù ðåñéãñáöoìÝíùí

äåéêôþí êõêëoöoñéáêoý èoñýâoõ êáèoñßæoíôáé ôá áêüëoõèá

(ìåôñoýìåíá óå áðüóôáóç 2,0 ìÝôñùí áðü ôçí ðñüóoøç ôùí

ðëçóéÝóôåñùí ðñoò ôo oäéêü Ýñão êôéñßùí): ãéá ôoí äåßêôç

Leq,8-20h ôá 67 dB(A), åíþ ãéá ôoí äåßêôç L10,18h ôá

70 dB(A).

Ãåíéêüôåñá, íá óçìåéùèåß üôé ï Þ÷ïò ðïóïôéêïðïéåßôáé ìå

Ýíá ìåôñçôÞ ðïõ ìåôñÜ ìïíÜäåò ðïõ ïíïìÜæïíôáé íôåóéìðÝë

(dB). Ãéá ôïí ïäéêü êõêëïöïñéáêü èüñõâï ãßíåôáé ìéá ñýèìé-

óç Þ óôÜèìéóç ôùí Þ÷ùí õøçëÞò êáé ÷áìçëÞò Ýíôáóçò ãéá íá

ðñïóåããéóôåß ï ôñüðïò, ìå ôïí ïðïßï ï ìÝóïò Üíèñùðïò

áêïýåé ôïõò Þ÷ïõò. Ç Á-óôáèìéóìÝíç êëßìáêá, óå íôåóéìðÝë,

áñ÷ßæåé áðü ôï ìçäÝí. Áõôü áíôéðñïóùðåýåé ôïí áìõäñüôåñï

Þ÷ï ðïõ ìðïñåß íá áêïõóôåß áðü áíèñþðïõò ìå ðïëý êáëÞ

áêïÞ. Ç Ýíôáóç ôùí Þ÷ùí (äçëáäÞ ðüóï ç÷çñïß öáßíïíôáé

óôïõò áíèñþðïõò) ðïéêßëëåé áðü Üíèñùðï óå Üíèñùðï êáé

Ýôóé äåí õðÜñ÷åé áêñéâÞò ïñéóìüò ôçò Ýíôáóçò. Åí ôïýôïéò,

ìå âÜóç ðïëëÝò äïêéìÝò óå ðïëëïýò áíèñþðïõò, ìéá óôÜèìç

Þ÷ïõ 70 áêïýãåôáé äýï öïñÝò ç÷çñüôåñï áðü Ýíáí áêñïáôÞ

áðü ü,ôé ìéá óôÜèìç 60.

Åêôüò áðü ôoõò äýo âáóéêoýò äåßêôåò êõêëoöoñéáêoý

èoñýâoõ Leq (éóoäýíáìç óõíå÷Þò óôÜèìç) êáé L10 (óôÜèìç

èoñýâoõ 10%) óå dB(A), ìåôñÞèçêáí åðéðëÝoí êáé oé åîÞò

ðoóoóôoìoñéáêoß äåßêôåò ðoõ åßíáé áðáñáßôçôoé ãéá ìéá ðëç-

ñÝóôåñç áîéoëüãçóç ôïõ åðéðÝäïõ èïñýâïõ: L50 êáé L95

(äßíåé ìéá åêôßìçóç ôoõ èoñýâoõ âÜèoõò óôçí ðåñéo÷Þ ôçò

ìÝôñçóçò, Åëëçíéêü Ðñüôõðo ÅËÏÔ 360 [2]). Åðßóçò, êáôá-

ãñÜöçêáí êáé oé åîÞò äåßêôåò èoñýâoõ ðoõ åßíáé áðëÜ

õðoâoçèçôéêoß óôçí áîéoëüãçóç: MinL êáé MaxL. 

4.2. Ç ìÝèïäïò ìÝôñçóçò êáé ðñüâëåøçò ÏÊÈ 

Ç ìåèoäoëoãßá ðñüâëåøçò èoñýâoõ, ðoõ áêoëoõèåßôáé

óôçí ðáñoýóá ìåëÝôç, åßíáé ç âñåôáíéêÞ ìÝèoäoò �Õðoëoãé-

óìoý Ïäéêoý Êõêëoöoñéáêoý Èoñýâoõ� (ÏÊÈ), ôçí oðoßá

áðoäÝ÷ïíôáé ç ÃåíéêÞ Äéåýèõíóç ÐåñéâÜëëoíôoò ôoõ ÕÐÅ-

×ÙÄÅ êáé ç éó÷ýoõóá íoìoèåóßá [21], [22], [23]. Ç ìÝèoäoò

Calculation of Road Traffic Noise (CRTN) èåùñåß üôé åðé-

êñáôoýí ôõðéêÝò óõíèÞêåò êõêëoöoñßáò êáé ìåôÜäoóçò

èoñýâoõ, ðoõ óõìâáäßæoõí ìå ìÝôñéåò ôá÷ýôçôåò áíôßèåôoõ

áíÝìoõ, êáôÜ ôéò åîåôáæüìåíåò ðåñéüäoõò. 

Ç ìÝèoäoò ðñüâëåøçò, óå Ýíá óçìåßo äÝêôç, ôoõ èoñý-

âoõ, ðoõ ðñoÝñ÷åôáé áðü Ýíá ìåëåôþìåío äñüìo, áêoëoõèåß

ðÝíôå óôÜäéá:

1. Ï äñüìoò äéáéñåßôáé óå Ýíá Þ ðåñéóóüôåñá ôìÞìáôá Ýôóé,

þóôå óå êÜèå ôìÞìá íá õðÜñ÷åé ìéêñÞ ìüío äéáöo-

ñoðoßçóç èoñýâoõ.

2. Õðoëoãßæåôáé ç ÂáóéêÞ ÓôÜèìç Èoñýâoõ [Basic Noise

Level - BNL (ÂÓÈ)] óå ìßá áðüóôáóç áíáöoñÜò 10

ìÝôñùí áðü ôo êoíôéíü Üêño ôçò oäoý, ãéá êÜèå ôìÞìá.

3. Ãéá êÜèå ôìÞìá èåùñåßôáé ç óôÜèìç èoñýâoõ óôç èÝóç

ôoõ äÝêôç, ëáìâÜíoíôáò õðüøç ôçí åîáóèÝíéóç ëüãù

áðüóôáóçò êáé ôá ôõ÷üí åìðüäéá ðoõ ðáñåìâÜëëoíôáé

ìåôáîý ôoõ äÝêôç êáé ôçò ãñáììéêÞò ðçãÞò.

4. Ç óôÜèìç èoñýâoõ óôo óçìåßo, üðoõ ëáìâÜíåôáé o

èüñõâoò, äéoñèþíåôáé, þóôå íá ëçöèoýí õðüøç ç ìoñöÞ

ôçò ðåñéo÷Þò, oé áíáêëÜóåéò ëüãù êôéñßùí êáé ôo ìÝãåèoò

ôoõ ôìÞìáôoò ôçò ðçãÞò.

5. ÓõíäõÜæoíôáé ôá áðoôåëÝóìáôá ðoõ âñÝèçêáí ãéá êÜèå

ôìÞìá, þóôå íá ðñoâëåöèåß ç ôåëéêÞ óôÜèìç èoñýâoõ

óôoí äÝêôç, áðü üëo ôoí äñüìo.

Óôoí õðoëoãéóìü êáôÜ CRTN, óå óõíÞèåéò oäoýò, o

êõêëoöoñéáêüò öüñôoò ëáìâÜíåôáé óõíoëéêÜ êáé ãéá ôéò äýo

êáôåõèýíóåéò. Óå ðåñßðôùóç, üìùò, üðoõ ôá äýo oäoóôñþ-

ìáôá áðÝ÷ïõí ðåñéóóüôåñï áðü ðÝíôå (5) m Þ üðoõ õøoìå-

ôñéêÜ äéáöÝñoõí ðåñéóóüôåño áðü Ýíá (1) m, ôo êÜèå ñåýìá

êõêëoöoñßáò ëáìâÜíåôáé õðüøç ÷ùñéóôÜ êáé oé ôåëéêÝò

óôÜèìåò èoñýâoõ óõíäõÜæoíôáé [24]. Óôçí ðåñßðôùóç ôçò

ðáñoýóáò ìåëÝôçò, oé äéÜöoñoé äñüìoé, ðoõ óõìâÜëëïõí

óôoí êüìâo (ð.÷. Ìåóoãåßùí-Êáôå÷Üêç), èåùñoýíôáé ùò

÷ùñéóôÝò ðçãÝò. Ãéá ôoí ßäéo, üìùò, äñüìo ôá äýo êýñéá ñåý-

ìáôá êõêëoöoñßáò äåí åìðßðôoõí óôoõò ðáñáðÜíù ðåñéoñé-

óìoýò êáé ëáìâÜíoíôáé ùò ìéá ãñáììéêÞ ðçãÞ óôoí õðoëoãé-

óìü. Ïé ðáñÜðëåõñåò ïäïß, ôùí ïðïßùí o öüñôoò åßíáé ÷áìç-

ëüò óõãêñéôéêÜ ìå ôá êýñéá ñåýìáôá, ìðoñoýí íá áãíoçèoýí

óå Ýíá ðñoóåããéóôéêü õðoëoãéóìü [24].

Ïé õðoëoãéóìoß oäéêoý èoñýâoõ óôçí ðáñoýóá åñãáóßá

ãßíoíôáé ìå ôç âoÞèåéá ôoõ ðñoãñÜììáôoò dBroad, ôo oðoßo

õðïóôçñßæåé ðëÞñùò ôç ìÝèïäo CRTN ãéá ðñüâëåøç oäéêoý

èoñýâoõ ìå äõíáôüôçôåò ôñéäéÜóôáôçò ðñoóoìïßùóçò ôùí

êëÜäùí ôùí êüìâùí, ÷Üñáîçò éóoèoñõâéêþí êáìðõëþí êáé

ðáñáìåôñéêÞò ìåëÝôçò ôoõ ç÷çôéêoý ðåäßoõ [25]. Ôï ëïãéóìé-

êü dBroad Ý÷åé åöáñìïóôåß áðü ôïí äåýôåñï ôùí óõããñáöÝ-

ùí óå äåêÜäåò ìåëÝôåò ðåñéâáëëïíôéêþí åðéðôþóåùí, ðïõ

Ý÷ïõí åãêñéèåß áðü ôï ÕÐÅ×ÙÄÅ êáé Üëëåò äçìüóéåò õðç-

ñåóßåò. Óôçí áðëïýóôåñç ðéíáêïðïéçìÝíç ìïñöÞ åîüäïõ ôïõ

ðñïãñÜììáôïò, êáôÜ ôï ðñüôõðï CRTN, ôá áðïôåëÝóìáôá

ôáõôßæïíôáé ìå åêåßíá ôïõ âñåôáíéêïý ëïãéóìéêïý dBel, ðïõ

åßíáé áðïäåêôÜ áðü ôï ÕÐÅ×ÙÄÅ, ãéá äéåõêüëõíóç ôïõ

Üìåóïõ åëÝã÷ïõ ôïõò áðü ôéò õðçñåóßåò. Ãéá ôéò åí ëüãù äéá-

âÜóåéò Ý÷ïõí ãßíåé áíáëõôéêïß õðïëïãéóìïß êáé ó÷Ýäéá, ôá

ïðïßá üìùò äåí ðáñïõóéÜæïíôáé óôçí ðáñïýóá äçìïóßåõóç,

ãéáôß äåí áðïôåëïýí éäéáßôåñç åñåõíçôéêÞ åñãáóßá áëëÜ áðëÞ

ìåëÝôç. ¸ôóé, áðïöýãáìå ôçí áíáöïñÜ óôá áðïôåëÝóìáôá

ôïõ ëïãéóìéêïý, åíþ äüèçêå éäéáßôåñç âáñýôçôá óôçí ðáñïõ-

óßáóç êáé áíÜëõóç ôùí åðß ôüðïõ ìåôñÞóåùí.
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Ãéá ôçí ç÷oìÝôñçóç ç èÝóç ôoõ ìéêñoöþíoõ ðñÝðåé íá

åðéëÝãåôáé, þóôå íá Ý÷åé áíåìðüäéóôç èÝá ôoõ äñüìoõ (ãùíßá

> 160o), êáé íá ôoðoèåôåßôáé óå áðüóôáóç 4 Ýùò 15 m áðü

ôçí ðëçóéÝóôåñç ðëåõñÜ ôoõ oäoóôñþìáôoò. Ôo ýøoò ôoõ

ìéêñoöþíoõ èá ðñÝðåé íá åßíáé 1,2 m ðÜíù áðü ôçí åðéöÜ-

íåéá ôoõ äñüìoõ. ÐñÝðåé, åðßóçò, êáôÜ ôo äõíáôüí íá

éó÷ýoõí óõíèÞêåò åëåýèåñoõ ðåäßoõ. ¼ðoõ õðÜñ÷åé áìöé-

âoëßá ðåñß áõôoý, éäéáßôåñá ãéá ôçí áîéoëüãçóç ôçò

ç÷oðñoóôáóßáò êôéñßùí, ôoðoèåôåßôáé ðñoóùñéíü äéÜöñáãìá

1 m2, óå áðüóôáóç 1 m ðßóù áðü ôo ìéêñüöùío, åíþ êáôÜ

ôçí áîéoëüãçóç ôçò óôÜèìçò èoñýâoõ áöáéñåßôáé ç äéüñèù-

óç áíÜêëáóçò áðü ôç ìåôñçèåßóá óôÜèìç [26]. Óôçí ðáñïý-

óá åñãáóßá o óôü÷oò Þôáí ç áîéoëüãçóç ôçò ç÷oóôÜèìçò

åëåýèåñoõ ðåäßoõ êáé, óõíåðþò, ôo ç÷üìåôño ôoðoèåôÞèçêå

ìáêñéÜ áðü êôßñéá êáé áíáêëáóôéêÝò åðéöÜíåéåò. ¼ìùò, ëüãù

óôåíüôçôáò ôùí ðåæoäñoìßùí äåí Þôáí äõíáôü íá åöáñ-

ìoóôåß ðáíôoý ç åëÜ÷éóôç áðüóôáóç ôùí 4 m.

Ç åëÜ÷éóôç äéÜñêåéá tmin, ðoõ áðáéôåßôáé ãéá ôçí Ýãêõñç

ìÝôñçóç ôùí äåéêôþí ÏÊÈ, åîáñôÜôáé áðü ôoí ñõèìü äåéã-

ìáôoëçøßáò ôoõ oñãÜíoõ áíÜ ëåðôü (r) êáé áðü ôoí ùñéáßo

êõêëoöoñéáêü öüñôo (q), þóôå íá åîáóöáëéóôåß üôé ç ìÝôñç-

óç ðåñéëáìâÜíåé åðáñêÝò äåßãìá o÷çìÜôùí. Ãéá ôoõò

êõêëoöoñéáêoýò öüñôoõò ðoõ ðáñáôçñÞèçêáí áñêåß Ýíáò

÷ñüíoò ìÝôñçóçò ðåñßðoõ 3 ëåðôÜ [21]. ¼ìùò, óýìöùíá ìå

ôç óõíÞèç ðñáêôéêÞ ôçò Äéåýèõíóçò ÅÁÑÈ ôoõ ÕÐÅ×ÙÄÅ,

ç ôõðéêÞ äéÜñêåéá ôùí ç÷oìåôñÞóåùí åßíáé 15 ëåðôÜ. ¸ôóé, ç

ðñþôç êáé óõã÷ñoíéóìÝíç ìå ôéò êõêëoöoñéáêÝò ìåôñÞóåéò

ç÷oìÝôñçóç åß÷å äéÜñêåéá 15 ëåðôÜ êáé oé äýo åðüìåíåò

åß÷áí ìéêñüôåñç äéÜñêåéá, 5 ëåðôÜ (ç êÜèå ìßá). ¼ðùò ðñoá-

íáöÝñèçêå, üëåò oé ç÷oìåôñÞóåéò Ýãéíáí êáèçìåñéíÝò çìÝñåò

ôçò åâäoìÜäáò, ìåôáîý ôùí ùñþí 11:00 êáé 16:00, óýìöùíá

ìå ôéò oäçãßåò ôçò ðñoäéáãñáöÞò CRTN êáé ëáìâÜíoíôáò

õðüøç êáé ôéò åëëçíéêÝò óõíèÞêåò oäéêÞò êõêëoöoñßáò.

5. ÁÐÏÔÅËÅÓÌÁÔÁ ÊÁÉ ÁÍÁËÕÓÇ 
Ç×ÏÌÅÔÑÇÓÅÙÍ

5.1. ÃåíéêÜ

¼ðùò ðñïáíáöÝñèçêå, óôçí åñãáóßá áõôÞ êáôáãñÜöï-

íôáé ôá áðïôåëÝóìáôá ìéáò äéåñåýíçóçò ôïõ áêïõóôéêïý

ðåñéâÜëëïíôïò óôçí Üìåóç ðåñéï÷Þ Ýîé áíéóüðåäùí äéáâÜóå-

ùí, óôçí åõñýôåñç ðåñéï÷Þ ôçò ÁèÞíáò. Óôü÷ïò ôçò äéåñåý-

íçóçò Þôáí ç óýãêñéóç ôùí Üíù êáé êÜôù äéáâÜóåùí ìå

âÜóç ôá áðïôåëÝóìáôá ôáõôü÷ñïíùí ìåôñÞóåùí êõêëïöï-

ñßáò êáé èïñýâïõ. Ðñoò ôoí óêoðü áõôü åðåëÝãçóáí ôñåéò

Üíù êáé ôñåéò êÜôù äéáâÜóåéò ìå óõãêñßóéìá êõêëoöoñéáêÜ

÷áñáêôçñéóôéêÜ. Ïé êÜôù äéáâÜóåéò: Ê/Ä Ìåóoãåßùí-Êáôå-

÷Üêç, Ê/Ä Êçöéóßáò-Êáôå÷Üêç, Ê/Ä Ìáãoýëáò óôçí Å.Ï.

Áèçíþí-Êoñßíèoõ. Ïé Üíù äéáâÜóåéò: Á/Ä Êýìçò-Êáðoäé-

óôñßoõ, Á/Ä Áóðñoðýñãoõ óôçí Å.Ï. Áèçíþí-Êoñßíèoõ,

Á/Ä ÈçóÝùò-×áìoóôÝñíáò. Óôá ó÷Þìáôá 1, 2 êáé 3 ðáñïõ-

óéÜæïíôáé ïé Ê/Ä Ìåóïãåßùí-Êáôå÷Üêç, Ê/Ä Êçöéóßáò-

Êáôå÷Üêç êáé ç Á/Ä ÈçóÝùò-×áìïóôÝñíáò áíôßóôïé÷á. Óå

êÜèå ó÷Þìá åìöáíßæåôáé ç ôïðïèåóßá ôïõ ç÷ïìÝôñïõ êáôÜ ôç

äéÜñêåéá ôùí ìåôñÞóåùí (óçìåßá ìÝôñçóçò èïñýâïõ). 

5.2. ÁðïôåëÝóìáôá ôùí ç÷ïìåôñÞóåùí

Èá ðñÝðåé íá ôïíéóôåß üôé Ýíá ÷áñáêôçñéóôéêü ôçò ðáñïý-

óáò åñãáóßáò åßíáé üôé ôáõôü÷ñïíá ìå ôéò áêïõóôéêÝò ìåôñÞ-

óåéò Ýãéíáí êáé óõã÷ñïíéóìÝíåò êõêëïöïñéáêÝò ìåôñÞóåéò,

áðü óõíåñãåßï åðôÜ áôüìùí, óå üëïõò ôïõò êëÜäïõò ôùí éóü-

ðåäùí Þ áíéóüðåäùí äéáâÜóåùí.

Óå êÜèå êüìâï õðÞñ÷áí ôñßá óçìåßá ìÝôñçóçò èïñýâïõ:

Áêñáßï (êoíôÜ óôçí áñ÷Þ ôoõ êëÜäoõ áíüäoõ, ãéá ôçí Üíù

äéÜâáóç, Þ êáèüäoõ, ãéá ôçí êÜôù), ÅíäéÜìåóï (åíäéÜìåóo

óçìåßo) êáé Êåíôñéêü (êoíôÜ óôo êÝíôño). Ç áíÜëõóç ôùí

ç÷oìåôñÞóåùí óôá ôñßá óçìåßá (Á-Å-Ê) åðéôñÝðåé ôoí äéá-

÷ùñéóìü oñéóìÝíùí áðü ôéò ðáñáìÝôñoõò, ðoõ äéáìoñ-

öþíoõí ôá ðoëýðëoêá ÷áñáêôçñéóôéêÜ ôoõ áêoõóôéêoý

ðåäßoõ óôá óçìåßá ìÝôñçóçò, êáé ôçí åîáãùãÞ óáöÝóôåñùí

óõìðåñáóìÜôùí ãéá ôá ðëåoíåêôÞìáôá ôoõ êÜèå êüìâoõ.

Áîßæåé íá óçìåéùèåß üôé ôá áêñáßá óçìåßá åßíáé ÷áñáêôçñé-

óôéêÜ ôoõ èoñýâoõ ðoõ åðéêñáôåß ðñéí Þ ìåôÜ ôoí êüìâo. Óôá

êåíôñéêÜ óçìåßá, èåùñçôéêÜ, áíáìÝíåôáé o ðåñéóóüôåñoò

èüñõâoò, áöoý åßíáé ôá óçìåßá ðoõ óõìâÜëëoõí oé äýo

êÜèåôoé êëÜäoé ôoõ êüìâoõ. Óôá åíäéÜìåóá óçìåßá ôùí êÜôù

äéáâÜóåùí, èåùñçôéêÜ, áíáìÝíåôáé ìåßùóç ôùí åðéðÝäùí

èoñýâoõ, áöoý õðÜñ÷åé ç÷oìåßùóç áðü ôá ôoé÷þìáôá ôçò

äéáâÜóåùò áëëÜ êáé êÜðoéá áðüóôáóç áðü ôo èüñõâo ôoõ

êÜèåôoõ êëÜäoõ. 

Óôéò ðáñáãñÜöïõò ðïõ áêïëïõèïýí äßíïíôáé, ãéá êÜèå

êüìâï, ìéá óýíôïìç ðåñéãñáöÞ ôçò ãåíéêÞò êáôÜóôáóçò ðïõ

åðéêñáôåß êáé Ýíáò ðñþôïò ÷áñáêôçñéóìüò ôïõ áêïõóôéêïý

ðåñéâÜëëïíôïò óôçí Üìåóç ðåñéï÷Þ ôïõ êüìâïõ. Óôïí ðßíá-

êá 1 äßíïíôáé ïé ìÝóåò ôéìÝò ãéá ôïõò äåßêôåò èïñýâïõ ðïõ

ìåôñÞèçêáí, åíþ óôïí ðßíáêá 2 ãßíåôáé ìéá óýãêñéóç ôçò

óôÜèìçò èïñýâïõ áíÜìåóá óôá áêñáßá, åíäéÜìåóá êáé

êåíôñéêÜ óçìåßá ôùí êüìâùí. 

5.2.1. Ê/Ä Ìåóïãåßùí � Êáôå÷Üêç 

Ïé ìåôñÞóåéò Ýãéíáí óôoí êëÜäo Ê/Ä ôçò Ìåóoãåßùí

ðñoò Áã. ÐáñáóêåõÞ, ìðñoóôÜ óôçí ÅÑÔ. Ïé ìåôñÞóåéò Ýãé-

íáí óôçí áñ÷Þ ôoõ êëÜäoõ, þóôå íá ìçí õðÜñ÷åé åðßäñáóç

óôéò ç÷oìåôñÞóåéò áðü ôo åñãoôÜîéo ôïõ Ìåôñü, ðoõ

ëåéôoõñãåß óôo ôÝëoò ôçò äéÜâáóçò. Ôo óçìåßo ìåãáëýôåñçò

ç÷oðñoóôáóßáò, ìå ôoí ëéãüôåño èüñõâo, åßíáé óôo ìÝóoí

ðåñßðoõ ôçò Ê/Ä. Óôo êÝíôño ôoõ êüìâoõ åìöáíßæoíôáé oé

õøçëüôåñåò óôÜèìåò ëüãù ôçò åðßäñáóçò ôoõ êÜèåôoõ

êëÜäoõ ôçò ïäïý Êáôå÷Üêç-Êáíåëëoðoýëoõ. Ôo ìÝãåèoò ôoõ

èoñýâoõ óôá ôñßá óçìåßá åßíáé êáôÜ óåéñÜ: õøçëüôåñïò óôï
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Áêñáßï (Á) áðü ôï Êåíôñéêü (Ê), êáé õøçëüôåñï óôï Êåíôñé-

êü áðü ôï ÅíäéÜìåóï (Å), ìå äéáäo÷éêÞ ìåßùóç (áðü ôo Á óôo

Å) êáé áýîçóç (áðü ôo Å óôo Ê). Ðáñáôçñåßôáé äçëáäÞ ìéá

ìåßùóç ôoõ èoñýâoõ, ÷Üñç óôçí ç÷oðñoóôáôåõôéêÞ ëåéôoõñ-

ãßá ôçò Ê/Ä, ôçò ôÜîçò ôùí 5-6 dB(A). Ç äéáöoñÜ áõôÞ

óçìåéþíåôáé ôüóo óôoõò äåßêôåò ÏÊÈ üóo êáé óôoõò

õðüëoéðoõò äåßêôåò ðoõ êáôáãñÜöçêáí (ÌinL, L95, L50,

MaxL). Ìoëoíüôé óôçí Ê/Ä õðÜñ÷åé Ýíáò êÜèåôoò äñüìoò ìå

óçìáíôéêÞ êõêëoöoñßá (Êáôå÷Üêç-Êáíåëëoðoýëoõ), ç

ðáñáðÜíù ìåôñçèåßóá åõåñãåôéêÞ åðßäñáóç èåùñåßôáé óçìá-

íôéêÞ êáé åêôéìÜôáé üôé Ýãéíå Üìåóá áíôéëçðôÞ óôoõò ðáñü-

äéoõò äÝêôåò áìÝóùò ìåôÜ ôçí êáôáóêåõÞ ôoõ êüìâoõ.

5.2.2. Ê/Ä Êçöéóßáò-Êáôå÷Üêç

Ïé ìåôñÞóåéò Ýãéíáí óôoí êëÜäo Ê/Ä ôçò Ë. Êçöéóßáò

ðñoò ÁèÞíá, ìðñoóôÜ áðü ôçí ðëáôåßá Ñþìçò. Ïé ìåãáëýôå-

ñåò óôÜèìåò èoñýâoõ, ìå âÜóç ôoõò äåßêôåò ÏÊÈ (Leq, L10),

åìöáíßæoíôáé óôçí áñ÷Þ ôçò Ê/Ä, üðoõ ç äõíáôüôçôá

ç÷oðñoóôáóßáò áðü ôá ôoé÷þìáôá ôçò äéÜâáóçò åßíáé

ðåñéoñéóìÝíç, áëëÜ êáé óôo ìÝóoí áõôÞò ëüãù ôçò óõíå÷oýò

äéÝëåõóçò ëåùöoñåßùí. Ôo óçìåßo ìåãáëýôåñçò ç÷oìåßùóçò

åìöáíßæåôáé óôo ìÝóoí ôoõ êüìâoõ. Ëüãù ôùí óõíèçêþí

êõêëoöoñßáò óôoõò ãýñù äñüìoõò äåí êáôÝóôç äõíáôü íá

êáôáãñáöåß óçìáíôéêÞ ìåßùóç ôoõ èoñýâoõ áðü ôo Üêño Ýùò

ôo êÝíôño ôoõ êüìâoõ. Ç äéáöoñÜ óôéò óôÜèìåò èoñýâoõ

åßíáé ðåñßðoõ 2-3 dB(A). Ç äéáöoñÜ áõôÞ, áí êáé äåí ãßíåôáé

éäéáßôåñá áéóèçôÞ óôoõò ðåñéoßêoõò, áíôéóôoé÷åß ðåñßðoõ óå

õðoäéðëáóéáóìü ôoõ êõêëoöoñéáêoý öüñôoõ óôo ñåýìá ôçò

Êçöéóßáò. Áí êáé ôá ôoé÷þìáôá ôçò Ê/Ä õðoëoãßæåôáé üôé

ìåéþíoõí ôç óôÜèìç èoñýâoõ áðü ôá õðüãåéá ñåýìáôá

êõêëoöoñßáò êáôÜ 7-10 dB(A), ç åðßäñáóç áõôÞ äåí áíôé-

êáôoðôñßæåôáé óôéò ôåëéêÝò óôÜèìåò, ãéáôß åîáêoëoõèåß íá

õðÜñ÷åé óçìáíôéêÞ êõêëoöoñßá óôoõò ðáñÜäñoìoõò.

5.2.3. Ê/Ä Ìáãïýëáò

Ïé ìåôñÞóåéò Ýãéíáí óôoí êëÜäo Ê/Ä ôçò Å.Ï. ðñoò

ÁèÞíá, 1 m ðåñßðoõ áðü ôç ñõìoôoìéêÞ ãñáììÞ. Ôo óçìåßo

ìåãáëýôåñçò ç÷oðñoóôáóßáò, ìå ôoí ëéãüôåño èüñõâo, åßíáé

óôo ìÝóoí ðåñßðoõ ôçò Ê/Ä, üðoõ åìöáíßæoíôáé ÷áìçëüôåñåò

óôÜèìåò èoñýâoõ êáôÜ 6 dB(A) ðåñßðoõ. Áõôü åßíáé éäéáßôå-

ñá óçìáíôéêü, ãéáôß Ý÷åé ùò áðoôÝëåóìá ôçí åëÜôôùóç ôçò

óôÜèìçò èoñýâoõ, ðoõ óôo ýøoò ôçò oéêoäoìéêÞò ãñáììÞò

ôùí êôéóìÜôùí äåí õðåñâáßíåé ôá èåóìoèåôçìÝíá üñéá.

Ðáñáôçñåßôáé üôé, ÷Üñç óôçí ç÷oðñoóôáôåõôéêÞ ëåéôoõñãßá

ôçò Ê/Ä, åðÝñ÷åôáé ìéá ç÷oìåßùóç ôoõ èoñýâoõ, ôçò ôÜîçò

ôùí 6 dB(A). 

5.2.4. Á/Ä Êýìçò � Êáðïäéóôñßïõ

Ïé ìåôñÞóåéò Ýãéíáí óôoí êëÜäo Á/Ä ôçò Ë. Êýìçò ðñoò

Í. Iùíßá, åðß ôçò Á/Ä êáé ìðñoóôÜ óôçí ðëáôåßá Áäñéáíåßoõ.

Ïé ìåãáëýôåñåò óôÜèìåò èoñýâoõ, ìå âÜóç ôoõò äåßêôåò

ÏÊÈ (Leq, L10), åìöáíßæoíôáé óôo ìÝóoí ôçò Á/Ä. Óõãêå-

êñéìÝíá óçìåéþíåôáé ìéá ó÷åôéêÞ áýîçóç ôçò óôÜèìçò

èoñýâoõ, ãéá üëoõò ôoõò äåßêôåò èoñýâoõ, óôo êÝíôño ôçò

Á/Ä, ðåñßðoõ, êáôÜ 2 dB(A). Ôo üôé äåí õðÜñ÷oõí óçìáíôé-

êÝò äéáöoñoðoéÞóåéò óôéò óôÜèìåò èoñýâoõ, áðü ôo ìÝóoí

Ýùò ôçí Üêñç ôçò Á/Ä, oöåßëåôáé óôçí Ýëëåéøç óçìáíôéêÞò

ç÷oìåßùóçò, áêñéâþò ëüãù ôçò öýóçò ôçò Á/Ä. ÓõíoëéêÜ, ôo

ìÝãåèoò ôoõ èoñýâoõ óôá ôñßá óçìåßá åßíáé êáôÜ óåéñÜ:

Êåíôñéêü õøçëüôåñï áðü ÅíäéÜìåóï êáé ÅíäéÜìåóï õøçëü-

ôåñï áðü Áêñáßï, ìå äéáäo÷éêÞ áýîçóç (áðü ôo Á óôo Å) êáé

áýîçóç (áðü ôo Å óôo Ê). 

5.2.5. Á/Ä Áóðñïðýñãïõ

Ïé ìåôñÞóåéò Ýãéíáí óôoí êëÜäo Á/Ä ôçò Å.Ï. ðñoò

Êüñéíèo, êoíôÜ óôç äéáóôáýñùóç ðñoò Áóðñüðõñão. Ïé

ìåãáëýôåñåò óôÜèìåò èoñýâoõ, ìå âÜóç ôoõò äåßêôåò ÏÊÈ,

åìöáíßæoíôáé óôo ìÝóoí êáé óôçí áñ÷Þ ôçò Á/Ä. Óçìåéþíå-

ôáé ìéá ó÷åôéêÞ áýîçóç ôçò óôÜèìçò èoñýâoõ, óôo ìÝóoí ôçò

äéÜâáóçò, êáôÜ 3-4 dB(A), ðáñÜ ôo üôé oé ìåôñÞóåéò åëÞ-

öèçóáí óôo åðßðåäo ôoõ åäÜöoõò. Ï ëüãoò åßíáé ç óçìáíôé-

êÞ êõêëoöoñßá, éäßùò âáñÝùí o÷çìÜôùí, óôoí êÜèåôo êëÜäo

áðü/ðñïò Áóðñüðõñão. ÁõîçìÝíåò åßíáé oé óôÜèìåò èoñýâoõ

êáé óôçí áñ÷Þ ôçò äéÜâáóçò, ëüãù ôoõ üôé ôá o÷Þìáôá êéíoý-

íôáé óå áíùöÝñåéá êáé ìå ìåãáëýôåñåò ôá÷ýôçôåò, ìå áðoôÝ-

ëåóìá íá áõîÜíoíôáé oé åêðoìðÝò èoñýâoõ. Ç äéáöoñÜ áõôÞ

ìåôñÞèçêå ðåñßðoõ 3 dB(A), ãéá üëoõò ôoõò äåßêôåò

èoñýâoõ. 

5.2.6. Á/Ä ÈçóÝùò � ×áìïóôÝñíáò

Ïé ìåôñÞóåéò Ýãéíáí óôoí êëÜäo Á/Ä ôçò ÈçóÝùò ðñoò

ÊáëëéèÝá, ìðñoóôÜ óôçí ðáéäéêÞ ÷áñÜ. Ïé ìåãáëýôåñåò

óôÜèìåò èoñýâoõ, ìå âÜóç ôoõò äåßêôåò ÏÊÈ, åìöáíßæoíôáé

óôo ìÝóoí ôçò Á/Ä. Óçìåéþíåôáé ìéá áýîçóç ôçò óôÜèìçò

èoñýâoõ ãéá üëoõò ôoõò äåßêôåò èoñýâoõ, óôo ìÝóoí ôçò

Á/Ä, óå ó÷Ýóç ìå ôá Üêñá, êáôÜ 2-4 dB(A) ðåñßðoõ. Ï

èüñõâoò óôoí áíåñ÷üìåío êëÜäo åßíáé êáôÜ 1-1,5 dB(A)

õøçëüôåñoò áð� ü,ôé óôçí áñ÷Þ ôçò Á/Ä, ëüãù ôçò ìåãáëýôå-

ñçò êëßóçò ôoõ oäoóôñþìáôoò. Ïé óôÜèìåò èoñýâoõ, ãåíé-

êþò, áõîÜíoíôáé ðñoò ôo êÝíôño ôçò äéÜâáóçò. 

5.3. ÁíÜëõóç ôùí ç÷ïìåôñÞóåùí 

¼ðùò öáßíåôáé êáèáñÜ óôïí ðßíáêá 1, oé äåßêôåò ÏÊÈ óå

üëåò ôéò êÜôù äéáâÜóåéò åßíáé ÷áìçëüôåñoé áðü åêåßíïõò ôùí

Üíù äéáâÜóåùí. Ç ßäéá ôÜóç ðáñáôçñåßôáé ó÷åäüí êáé ãéá

üëoõò ôoõò õðüëoéðoõò äåßêôåò èoñýâoõ, ìå ìüíç åîáßñåóç

óôçí Á/Ä Êýìçò-Êáðoäéóôñßoõ, ôçí åëÜ÷éóôç ç÷oóôÜèìç

(MinL) êáé ôoí èüñõâo âÜèoõò (L95). ÊáôÜ ìÝóo üño, oé äåß-

êôåò êõêëoöoñéáêoý èoñýâoõ âñÝèçêáí êáôÜ 4 dB(A) ÷áìç-

ëüôåñoé óôéò Ê/Ä. Ç äéáöoñÜ óôéò ç÷oóôÜèìåò, ãéá ôoõò äåß-

êôåò ÏÊÈ, êõìÜíèçêå áðü 2-9 dB(A). 
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Åßíáé áîéoóçìåßùôç, üìùò, ç óýãêñéóç ôùí ôéìþí

èoñýâoõ ìåôáîý äéáöoñåôéêþí èÝóåùí ìÝôñçóçò óôoí ßäéo

êüìâo, ðoõ óõíoøßæåôáé óôoí ðßíáêá 2. Óôéò Ê/Ä ðáñáôçñåß-

ôáé ìåßùóç ôçò óôÜèìçò èoñýâoõ êáôÜ 2,5-7 dB(A), áðü ôo

Üêño ðñoò ôo ìÝóoí ôçò äéÜâáóçò, ðoõ oöåßëåôáé óôçí

áíôéèoñõâéêÞ ðñoóôáóßá áðü ôá ñåýìáôá êõêëoöoñßáò, ðoõ

äéÝñ÷oíôáé êÜôù áðü ôç ãÝöõñá. Áíôßèåôá óôéò Á/Ä ðáñáôç-

ñÞèçêå áýîçóç ôçò óôÜèìçò èoñýâoõ, ìÝ÷ñé 3 dB(A), áðü ôo

Üêño ðñoò ôo êÝíôño ôçò äéÜâáóçò, ðoõ oöåßëåôáé óôéò áõîç-

ìÝíåò åêðoìðÝò èoñýâoõ ôùí o÷çìÜôùí ëüãù áíùöÝñåéáò.

ÔÝëoò, ó÷åäüí óå üëoõò ôoõò êüìâoõò ç õøçëüôåñç óôÜè-

ìç èïñýâïõ åìöáíßæåôáé óôo êÝíôño ôçò äéÜâáóçò, åíþ óôéò

Ê/Ä ç ÷áìçëüôåñç óôÜèìç èoñýâoõ åìöáíßæåôáé óôçí åíäéÜ-

ìåóç èÝóç ìåôáîý Üêñoõ êáé êÝíôñoõ ôçò äéÜâáóçò. 

Ôá ðáñáðÜíù åðáëçèåýoíôáé êáé ìå Ýíáí õðoëoãéóìü ôçò

óôÜèìçò èoñýâoõ, ìå ôá êõêëoöoñéáêÜ äåäoìÝíá ðoõ ìåôñÞ-

èçêáí óôoõò áíéóüðåäoõò êüìâoõò. ¼ðùò ðñïáíáöÝñèçêå,

óôü÷ïò ôçò ðáñïýóáò åñãáóßáò äåí Þôáí ç áíáëõôéêÞ äéåñåý-

íçóç, ìå ôç âïÞèåéá êÜðïéïõ ìïíôÝëïõ, ôïõ ç÷çôéêïý ðåäßïõ

ãýñù áðü ôéò áíéóüðåäåò äéáâÜóåéò, áëëÜ ç ìå âÜóç ìåôñÞ-

óåéò äéáðßóôùóç ôùí ðëåïíåêôçìÜôùí ôùí Üíù Þ êÜôù äéá-

âÜóåùí. Ãéá ôçí åðáëÞèåõóç ôùí ìåôñÞóåùí åðáêïëïýèçóå

ìéá åíäåéêôéêÞ åêôßìçóç ôçò óôÜèìçò èoñýâoõ ìå ôç ìÝèoäo

CRTN óå äýo êüìâoõò, ìå óõãêñßóéìá êõêëoöoñéáêÜ ÷áñá-

êôçñéóôéêÜ: ôçí Á/Ä Áóðñoðýñãoõ êáé ôçí Ê/Ä Ìáãoýëáò,

óôçí Å.Ï. Áèçíþí-Êoñßíèoõ. Ï èüñõâoò óôo êÝíôño ôçò

Á/Ä Áóðñoðýñãoõ õðoëoãßæåôáé óå 82 dB(A) êáé óå Ýíá

åíäéÜìåóo óçìåßo 80,5 dB(A). Óôçí Ê/Ä Ìáãoýëáò o

èüñõâoò õðoëoãßæåôáé óå 76,2 êáé 72,5 dB(A) áíôßóôoé÷á.

Ðáñáôçñåßôáé äçëáäÞ ìåãáëýôåñç ìåßùóç ôoõ èoñýâoõ, áðü

ôo êÝíôño ðñoò ôo ìÝóoí, óôçí ðåñßðôùóç ôçò Ê/Ä. ÔÝëoò,

ìåãÜëï åíäéáöÝñïí ðáñïõóéÜæåé êáé Ýíáò õðïèåôéêüò õðïëï-

ãéóìüò ôçò (õðoèåôéêÞò) óôÜèìçò èoñýâoõ ãéá Ýíá åíäéÜìåóo

óçìåßo ôoõ êüìâoõ Ìáãoýëáò, óôçí ðåñßðôùóç ðoõ åß÷å

êáôáóêåõáóôåß ùò Á/Ä áíôß ãéá Ê/Ä. Ç óôÜèìç èoñýâoõ ãéá

ìéá Á/Ä èá Þôáí 82,6 dB(A), äçëáäÞ êáôÜ 6,4 dB(A) ìåãá-

ëýôåñç áð� ü,ôé åßíáé óÞìåñá óôçí Ê/Ä.

6. ÊÕÊËÏÖÏÑÉÁÊÇ ÈÅÙÑÇÓÇ
6.1. ÌåôñÞóåéò êõêëïöïñéáêþí öüñôùí

Óå êÜèå êüìâï ôáõôü÷ñïíá ìå ôéò áêïõóôéêÝò ìåôñÞóåéò

Ýãéíáí êáé êõêëïöïñéáêÝò ìåôñÞóåéò, êáèþò êáé ìåôñÞóåéò

óýíèåóçò ôçò êõêëïöïñßáò. ÌåôñÞèçêáí, äçëáäÞ, ïé êõêëï-

öïñéáêïß öüñôïé êáé ôï ðïóïóôü ôùí âáñÝùí ï÷çìÜôùí óå

üëïõò ôïõò êëÜäïõò ôùí êüìâùí. Ùò âáñÝá ï÷Þìáôá èåùñÞ-

èçêáí öïñôçãÜ êáé ï÷Þìáôá ìéêôïý âÜñïõò Üíù ôùí 1,5

ôüíùí, þóôå íá åßíáé äõíáôÞ ç áíÜëõóç ôùí áêïõóôéêþí

ìåôñÞóåùí. Ïé êõêëïöïñéáêÝò ìåôñÞóåéò Þôáí óõã÷ñïíéóìÝ-

íåò ìå ôçí ðñþôç áêïõóôéêÞ ìÝôñçóç êáé åß÷áí äéÜñêåéá 20

ëåðôÜ. ÅíäåéêôéêÜ êáé ÷Üñéí óõíôïìßáò, ðáñïõóéÜæïíôáé åäþ

ïé êõêëïöïñéáêÝò ìåôñÞóåéò (ðßíáêáò 3) êáé ç áñßèìçóç

êëÜäùí (ó÷Þìá 4) ãéá ôçí Ê/Ä Êçöéóßáò � Êáôå÷Üêç. Ðáñü-

ìïéåò ìåôñÞóåéò Ýãéíáí êáé ãéá üëïõò ôïõò õðüëïðïõò êüì-

âïõò. (Ïé ìåôñÞóåéò ãéá ôïõò õðüëïéðïõò êüìâïõò åßíáé äéá-

èÝóéìåò áðü ôïõò óõããñáöåßò ôïõ ðáñüíôïò Üñèñïõ).

6.2. Óõó÷Ýôéóç ìåôñÞóåùí êõêëïöïñßáò 

Ìßá ðáñÜìåôñïò ìå ìåãÜëï, ðñáêôéêü êáé èåùñçôéêü,

åíäéáöÝñïí åßíáé ç óôáôéóôéêÞ óõó÷Ýôéóç ôùí êõêëïöïñéá-

êþí öüñôùí êáé ôçò óýíèåóçò ôçò êõêëïöïñßáò ìå ôéò ç÷ï-

ìåôñÞóåéò. Áðü èåùñçôéêÞ Üðïøç, ç óõó÷Ýôéóç ìðïñåß íá

áðïêáëýøåé ôïí âáèìü ôçò ðïéïôéêÞò êáé ðïóïôéêÞò áëëçëå-

îÜñôçóçò ôïõ åðéðÝäïõ ïäéêïý èïñýâïõ, óå Üíù êáé êÜôù

äéáâÜóåéò, ìå ôïí êõêëïöïñéáêü öüñôï êáé ôç óýíèåóç

êõêëïöïñßáò. Áðü ðñáêôéêÞ Üðïøç, ç óõó÷Ýôéóç áõôþí ôùí

ìåôñÞóåùí ìðïñåß íá ðñïóöÝñåé Ýíá ãñÞãïñï êáé, ó÷åôéêÜ,

áêñéâÞ ôñüðï, ìå ôïí ïðïßï äéÜöïñïé åíäéáöåñüìåíïé (ìç÷á-

íéêïß, áñ÷éôÝêôïíåò, ðåñéâáëëïíôïëüãïé) íá ìðïñïýí íá ðñï-

âëÝøïõí ôç óôÜèìç ïäéêïý èïñýâïõ, êïíôÜ óå Üíù êáé êÜôù

äéáâÜóåéò, ëáìâÜíïíôáò õðüøç ìüíï êõêëïöïñéáêÝò ìåôñÞ-

óåéò. 

Äõóôõ÷þò, êáé áð� üóï åßíáé äõíáôü íá ãíùñßæïõìå,

ðáñüìïéåò ðñïóðÜèåéåò äÝí Ý÷ïõí ãßíåé óôï ðáñåëèüí, äéüôé

ç óõëëïãÞ êáôÜëëçëùí óôïé÷åßùí åßíáé ìßá áñêåôÜ óýíèåôç

êáé äýóêïëç äéáäéêáóßá. Ãéá íá åßíáé áîéüðéóôá ôá óõìðåñÜ-

óìáôá, ðñÝðåé ïé ìåôñÞóåéò ÏÊÈ, ïé êõêëïöïñéáêÝò ìåôñÞ-

óåéò êáé ïé ìåôñÞóåéò óýíèåóçò íá åßíáé ôáõôü÷ñïíåò. Áõôü,

ðñïöáíþò, áðáéôåß ôïí óõíôïíéóìü ôùí óõíåñãåßùí ìÝôñç-

óçò èïñýâïõ êáé ôïõ ðïëõÜñéèìïõ óõíåñãåßïõ êõêëïöïñéá-

êþí ìåôñÞóåùí, ðñÜãìá åîáéñåôéêÜ óýíèåôï. Óôï ðëáßóéï

áõôÞò ôçò åñãáóßáò Ýãéíáí ïé êáôÜëëçëåò ôáõôü÷ñïíåò ìåôñÞ-

óåéò èïñýâïõ êáé êõêëïöïñßáò, þóôå íá åßíáé äõíáôÞ ìéá

äéåñåýíçóç ôçò óõó÷Ýôéóçò ôùí äéáöüñùí ìåôñÞóåùí.

Óôçí ðñÜîç, ãéá íá äéåñåõíçèåß áí õðÜñ÷åé êÜðïéá ó÷Ýóç

ìåôáîý äýï ìåôáâëçôþí, ÷ñçóéìïðïéïýìå ôïí óõíôåëåóôÞ

óõó÷Ýôéóçò ðïóïôéêþí ìåôáâëçôþí [27]. Ï óõíôåëåóôÞò

óõó÷Ýôéóçò, r, ðáßñíåé ôéìÝò ìåôáîý �1 êáé +1. ËÝìå üôé ìåôá-

îý ôùí ìåôáâëçôþí õðÜñ÷åé ìßá ãñáììéêÞ ó÷Ýóç ôçò ìïñöÞò

y = á + âx, üôáí ï óõíôåëåóôÞò r = +1 Þ �1. Ìðïñïýìå íá

ðïýìå üôé ïé ìåôáâëçôÝò åßíáé ãñáììéêþò áóõó÷Ýôéóôåò, üôáí

r = 0 (åßíáé, âÝâáéá, äõíáôüí íá õðÜñ÷åé êÜðïéá óõíáñôçóéá-

êÞ åîÜñôçóç Üëëçò ìïñöÞò ìåôáîý ôùí ìåôáâëçôþí). Ãéá ôá

äåäïìÝíá ôùí ìåôñÞóåùí êõêëïöïñßáò êáé ÏÊÈ, ïé óõíôå-

ëåóôÝò óõó÷Ýôéóçò ðáñïõóéÜæïíôáé óôïí ðßíáêá 4. ¼óïí

áöïñÜ óôïõò äåßêôåò èïñýâïõ Leq êáé L10 ðïõ ÷ñçóéìïðïé-

ïýíôáé áðü ôï ÕÐÅ×ÙÄÅ êáé áíáöÝñïíôáé óôçí Õ.Á.

17252/92, óôïí ðßíáêá 4, ìå Ýíôïíïõò ÷áñáêôÞñåò åìöáíßæï-

íôáé ïé óõíôåëåóôÝò óõó÷Ýôéóçò êáé ìå õðïãñÜììéóç åìöáíß-

æïíôáé ïé õøçëüôåñïé óõíôåëåóôÝò óõó÷Ýôéóçò ãéá êÜèå äåß-

êôç èïñýâïõ.
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Ç ãåíéêÞ äéáðßóôùóç ýðáñîçò õøçëÞò ãñáììéêÞò óõó÷Ý-

ôéóçò ãñáììéêÞò ìïñöÞò ìåôáîý êõêëïöïñéáêþí äåäïìÝíùí

êáé ôùí äåéêôþí èïñýâïõ Leq êáé L10 åßíáé ãíùóôÞ åäþ êáé

ðïëëÜ ÷ñüíéá óå äéåèíÝò êáé åëëçíéêü åðßðåäï. Ïé óõó÷åôß-

óåéò áõôÝò áöïñïýí êõñßùò óå ìåôñÞóåéò êïíôÜ óôï Üêñï

ïäéêþí ôìçìÜôùí Þ êáé éóüðåäùí äéáâÜóåùí. ÓõíôåëåóôÝò

óõó÷Ýôéóçò, üìùò, ãéá êõêëïöïñéáêÝò óõíèÞêåò óå áíéóüðå-

äïõò êüìâïõò äåí áíáöÝñïíôáé óôçí åëëçíéêÞ Þ ôç äéåèíÞ

âéâëéïãñáößá, áð� üóï ãíùñßæïõìå, êáé ãéá ôïí ëüãï áõôü ìéá

áíáëõôéêÞ áíáöïñÜ óôá áðïôåëÝóìáôá áõôÜ åßíáé áðáñáßôçôç.

Áõôü, ðïõ åßíáé, ìÜëëïí, ðñïöáíÝò áðü ìéá ðñþôç ìáôéÜ

óôïí ðßíáêá 4, åßíáé üôé ïé óõíôåëåóôÝò óõó÷Ýôéóçò ìåôáîý

ôùí äéáöüñùí äåéêôþí èïñýâïõ êáé ôùí ÷áñáêôçñéóôéêþí

ôçò êõêëïöïñßáò åßíáé ðïëý õøçëïß. Ìå åëÜ÷éóôåò åîáéñÝ-

óåéò, ïé óõíôåëåóôÝò óõó÷Ýôéóçò åßíáé Üíù ôïõ 0,9 êáé ãéá ôéò

Üíù êáé ãéá ôéò êÜôù äéáâÜóåéò. Ìå ôçí åîáßñåóç ôïõ Max L

êáé Min L, ïé õøçëüôåñïé óõíôåëåóôÝò óõó÷Ýôéóçò ðáñïõ-

óéÜæïíôáé ìåôáîý ôùí äåéêôþí èïñýâïõ êáé ôïõ % ðïóïóôïý

âáñÝùí ï÷çìÜôùí óôç óõíïëéêÞ êõêëïöïñßá. ÄçëáäÞ, âëÝ-

ðïõìå üôé ç óôÜèìç ÏÊÈ óõó÷åôßæåôáé, óå ðïëý õøçëü

âáèìü, ìå ôç óýíèåóç êõêëïöïñßáò. Âáóéæüìåíïé óå áõôÞ

ôçí Ýíäåéîç, ìðïñïýìå, ó÷åôéêÜ Üìåóá, íá Ý÷ïõìå Ýíá ãñÞ-

ãïñï êáé ó÷åôéêÜ áêñéâÞ õðïëïãéóìü ôïõ ÏÊÈ, óå Üíù êáé

êÜôù äéáâÜóåéò, Ý÷ïíôáò ùò ìüíï äåäïìÝíï åéóáãùãÞò ôç

óýíèåóç êõêëïöïñßáò. 

Ôá ðáñáðÜíù äåí áðïôåëïýí óôïé÷åßá êÜðïéïõ áíáëõôé-

êïý ìïíôÝëïõ ðáñüìïéïõ ìå áõôü ôçò ìåèüäïõ CRTN, ðñï-

óáñìïóìÝíïõ óôá åëëçíéêÜ äåäïìÝíá, áöïý áõôüò äåí åßíáé

ï óôü÷ïò ôçò ðáñïýóáò åñãáóßáò, áëëÜ ïýôå áõôÞ åßíáé ç

ìåèïäïëïãßá ðïõ áêïëïõèåßôáé ãéá ôçí áíÜðôõîç åíüò ðáñü-

ìïéïõ ìïíôÝëïõ, áöïý ìÜëéóôá ôï CRTN Ý÷åé áðïäåé÷èåß

åðáñêÝò óôçí ðñÜîç (ð.÷. óå ìåëÝôåò ðåñéâáëëïíôéêþí åðé-

ðôþóåùí, ó÷åäéáóìü ç÷ïðåôáóìÜôùí êëð.). ¼ìùò, ôá ðáñá-

ðÜíù áðïôåëÝóìáôá åßíáé éäéáßôåñá ÷ñÞóéìá, ãéáôß ç ðåñß-

ðôùóç ôùí áíéóüðåäùí êüìâùí äåí åßíáé åýêïëï íá ðñïóï-

ìïéùèåß ìå áêñßâåéá ìå ôç ìÝèïäï áõôÞ.

7. ÓÕÌÐÅÑÁÓÌÁÔÁ

Óôü÷ïò áõôÞò ôçò åñãáóßáò Þôáí áö� åíüò ç äéåñåýíçóç

ôoõ áêoõóôéêoý ðåñéâÜëëoíôoò óôçí Üìåóç ðåñéo÷Þ Üíù êáé

êÜôù äéáâÜóåùí, áö� åôÝñïõ ç óôáôéóôéêÞ äéåñåýíçóç ôçò

óõó÷Ýôéóçò ìåôáîý ôùí äéáöüñùí äåéêôþí ÏÊÈ êáé ôùí

÷áñáêôçñéóôéêþí ôçò êõêëïöïñßáò (êõêëïöïñéáêïß öüñôïé

êáé óýíèåóç êõêëïöïñßáò). Ç äéåñåýíçóç óôçñß÷ôçêå óå

ôáõôü÷ñoíåò ìåôñÞóåéò êõêëoöoñßáò êáé èoñýâoõ óå Ýîé Üíù

êáé êÜôù äéáâÜóåéò. Óôü÷oò ôçò äéåñåýíçóçò Þôáí ç óýãêñé-

óç ôùí ÷áñáêôçñéóôéêþí ôùí êÜôù êáé Üíù äéáâÜóåùí áðü

ðëåõñÜò èoñýâoõ.

Èá ðñÝðåé íá ôïíéóôåß üôé ïé áêïõóôéêÝò ìåôñÞóåéò Ýãéíáí

êïíôÜ óôá Üêñá ôùí ïäéêþí ôìçìÜôùí ôùí êüìâùí êáé óå

áðïóôÜóåéò 4-10 ìÝôñùí, üðùò áðáéôåß ç ìåèïäïëïãßá

ìÝôñçóçò CRTN. Ç áíáãùãÞ ôùí ìåôñÞóåùí áõôþí óå ìåãá-

ëýôåñåò áðïóôÜóåéò, óôçí ðñüóïøç êôçñßùí Þ óå õøçëüôå-

ñïõò ïñüöïõò ðïëõêáôïéêéþí ê.ëð., ãßíåôáé åßôå ìå áðëÞ

åöáñìïãÞ ôùí äéïñèþóåùí ôçò ìåèüäïõ CRTN åßôå ìå ôç

âïÞèåéá åíüò áíáëõôéêïý ëïãéóìéêïý ìïíôÝëïõ, üðùò ôï

dBroad. ¸ôóé, ãéá áðïóôÜóåéò ðÝñá ôùí 30 ìÝôñùí áðü êÜôù

Þ/êáé Üíù ïäéêÝò äéáâÜóåéò, ïé ìåéþóåéò èïñýâïõ ôåßíïõí íá

ôáõôéóôïýí, ãåãïíüò ðïõ õðïäçëþíåé ôçí áðüóâåóç ôçò èåôé-

êÞò åðßðôùóçò ôçò êÜôù äéÜâáóçò. ¼ìùò, ôá åõåñãåôéêÜ

áðïôåëÝóìáôá ôçò êÜôù äéÜâáóçò óå êïíôéíÝò áðïóôÜóåéò

áð� áõôÞ åßíáé éäéáßôåñá óçìáíôéêÜ ãéá ôçí åëëçíéêÞ ðñáã-

ìáôéêüôçôá, üðïõ ôá ðáñüäéá êôÞñéá, ëüãù ôùí ìéêñþí ðåæï-

äñïìßùí, äåí áðÝ÷ïõí ðïëý áðü ôá Üêñá ôïõ êýñéïõ ïäéêïý

ôìÞìáôïò.

Óýìöùíá ìå ôá áðoôåëÝóìáôá êáé ôéò áíáëýóåéò ôùí

ðñoçãoõìÝíùí êåöáëáßùí, ðñoêýðôoõí ôá áêüëïõèá óõìðå-

ñÜóìáôá: Ï èüñõâoò óå üëåò ôéò Ê/Ä âñÝèçêå íá åßíáé ÷áìç-

ëüôåñoò áðü ôéò Á/Ä. Ç ôÜóç áõôÞ ðáñáôçñåßôáé óå üëoõò

ó÷åäüí ôoõò äåßêôåò èoñýâoõ êáé éäéáßôåñá óôoõò äåßêôåò

ïäéêoý êõêëoöoñéáêoý èoñýâoõ, Leq êáé L10. Óçìåéþíåôáé

üôé ïé äåßêôåò êõêëoöoñéáêoý èoñýâoõ âñÝèçêáí óôéò Ê/Ä,

êáôÜ ìÝóo üño, 6 dB(A) ÷áìçëüôåñoé.

Óå üëåò ôéò êÜôù êáé Üíù äéáâÜóåéò ç ìÝãéóôç óôÜèìç

èoñýâoõ åìöáíßæåôáé óôo êÝíôño ôçò äéÜâáóçò, üðoõ äéá-

óôáõñþíoíôáé ôá ñåýìáôá êõêëoöoñßáò. ÂÝâáéá, óôéò Ê/Ä ç

åëÜ÷éóôç óôÜèìç èoñýâoõ åìöáíßæåôáé óå Ýíá åíäéÜìåóo

óçìåßo, ìåôáîý êÝíôñoõ êáé Üêñoõ ôçò äéÜâáóçò. Ãåíéêüôå-

ñá, óôéò Ê/Ä óçìåéþíåôáé ìåßùóç ôoõ èoñýâoõ óôo ìÝóoí ôçò

äéÜâáóçò êáôÜ 2,5 Ýùò 7 dB(A), åíþ óôéò Á/Ä ðáñáôçñåßôáé

áýîçóç ôoõ èoñýâoõ, ìÝ÷ñé 3 dB(A), áðü ôo Üêño ðñoò ôo

êÝíôño ôçò äéÜâáóçò.

ÔÝëïò, áðü ôïí õðoëoãéóìü ôoõ èoñýâoõ ìå ôç ìÝèoäo

CRTN ðñïÝêõøå üôé ôo óõãêñéôéêü ðëåoíÝêôçìá ôùí êÜôù

äéáâÜóåùí óå ó÷Ýóç ìå ôéò Üíù äéáâÜóåéò, áðü ðëåõñÜò

èoñýâoõ, åßíáé ôçò ôÜîçò ôùí 6 dB(A). Íá óçìåéùèåß üôé ìéá

áýîçóç êáôÜ 3 dB(A) éóoäõíáìåß ìå äéðëáóéáóìü ôçò Ýíôá-

óçò ôçò ðçãÞò èoñýâoõ, Þ, ðñïóåããéóôéêÜ, ìå äéðëáóéáóìü

ôoõ êõêëoöoñéáêoý öüñôoõ. ÄçëáäÞ, åÜí óå ìéá äåäoìÝíç

äéáóôáýñùóç êáôáóêåõáóôåß êÜôù äéÜâáóç, oé öüñôoé èá

ðñÝðåé íá äéðëáóéáóôoýí Ýùò êáé íá ôåôñáðëáóéáóôoýí, ãéá

íá åìöáíéóôoýí oé óôÜèìåò èoñýâoõ ðoõ èá ðñoêýøïõí, åÜí

êáôáóêåõáóôåß Üíù äéÜâáóç. Íá óçìåéùèåß, åðßóçò, üôé ìéá

ìåßùóç ôçò ôÜîçò ôùí 5 dB(A) éóïäõíáìåß ìå ìåßùóç ôçò

áêïõóôéêÞò åíÝñãåéáò êáôÜ 70% [1]. 

Óôï ðëáßóéï áõôÞò ôçò ìåëÝôçò äéåñåõíÞèçêáí, åðßóçò,

êáé ïé óõíôåëåóôÝò óõó÷Ýôéóçò ìåôáîý ôùí äåéêôþí ÏÊÈ êáé

ôùí ÷áñáêôçñéóôéêþí ôçò êõêëïöïñßáò. Ìå åëÜ÷éóôåò åîáé-

ñÝóåéò, ôá áðïôåëÝóìáôá óõíéóôïýí ðïëý õøçëÞ óõó÷Ýôéóç

(Üíù ôïõ 0,9). Ïé õøçëüôåñïé óõíôåëåóôÝò óõó÷Ýôéóçò
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ðáñïõóéÜæïíôáé ìåôáîý ôùí äåéêôþí èïñýâïõ êáé ôïõ %

ðïóïóôïý âáñÝùí ï÷çìÜôùí óôç óõíïëéêÞ êõêëïöïñßá.

ÂëÝðïõìå, äçëáäÞ, üôé ç óôÜèìç ÏÊÈ óõó÷åôßæåôáé, óå ðïëý

õøçëü âáèìü, ìå ôç óýíèåóç êõêëïöïñßáò, ôï ïðïßï ìðïñåß

íá ïäçãÞóåé óå Ýíá ãñÞãïñï êáé ó÷åôéêÜ áêñéâÞ õðïëïãéóìü

ôïõ ÏÊÈ, óå Üíù êáé êÜôù äéáâÜóåéò, Ý÷ïíôáò ùò ìüíï äåäï-

ìÝíï åéóáãùãÞò ôç óýíèåóç êõêëïöïñßáò. 

Óõíoøßæoíôáò, êáôÝóôç óáöÝò üôé oé êÜôù äéáâÜóåéò

ðëåoíåêôoýí Ýíáíôé ôùí Üíù äéáâÜóåùí, áðü ðëåõñÜò

èoñýâoõ, ðñoóöÝñoíôáò áíôéèoñõâéêÞ ðñoóôáóßá ôçò ôÜîçò

ôùí 4-6 dB(A), åíþ ïé ìåôñÞóåéò ÏÊÈ ó÷åôßæïíôáé, Üìåóá

êáé óå ðïëý õøçëü âáèìü, ìå ôç óýíèåóç êõêëïöïñßáò. Ç

ìåßùóç áõôÞ ôùí 4-6 dÂ(Á) åßíáé áîéïóçìåßùôç, äåäïìÝíïõ

üôé åßíáé õøçëüôåñç ôçò ìåßùóçò, ðïõ ðñïóöÝñïõí äéÜöïñá

åßäç íÝùí ïäïóôñùìÜôùí [24], êáé ðïëý õøçëüôåñç ôçò ìåß-

ùóçò ðïõ åðéôõã÷Üíåôáé áðï ôçí ôïðïèÝôçóç ç÷ïìïíùôéêþí

ðåôáóìÜôùí [28]. 

ÂÉÂËÉÏÃÑÁÖÉÁ

1. Federal Highway Administration, �Highway Traffic Noise in the

United States�, US Department of Transportation, Washington, DC, 1997. 

2. Environmental Protection Agency, �Environmental Criteria for

Road Traffic Noise�, NSW, Washington, DC, 1998.

3. Hede, A., Meagher, D. & Watkins, D., �Community Response to

Noise in Australia: Results of the 1986 National Noise Survey�, Procee-

dings of the Community Noise Conference, Toowoomba, 1-3 October,

1986.

4. Eberhardt, J.L., Strale, L. & Berlin, M., �The Influence of Continuous

and Intermittent Traffic Noise on Sleep�, Journal of Sound and Vibration,

vol. 116(3), 1987.

5. Eberhardt, J. L., �The Influence of Road Traffic Noise on Sleep�,

Journal of Sound and Vibration, vol. 127(3), 1987.

6. Vallet, M., Gagneux, J., Blanchet, V., Favre, B. & Labiale, G., �Long

Term Sleep Disturbance Due to Traffic Noise�, Journal of Sound &

Vibration, vol. 90(2), 1983.

7. Vernet, M., �Effect of Train Noise on Sleep for People Living in

Houses Bordering the Railway Line�, Journal of Sound and Vibration,

vol. 66(3), 1979.

8. Griefahn, B. & Muzet, A., �Noise Induced Sleep Disturbances and

their Effects on Health�, Journal of Sound and Vibration, vol. 59(1), 1978.

9. Ohrstrom, E. & Bjorkman, M., �Effects of Noise Disturbed Sleep-A

Laboratory Study of Habituation and Subjective Noise Sensitivity�, Journal

of Sound and Vibration, vol. 122(2), 1978.

10. Ohrstrom, E. & Rylander, R., �Sleep Disturbance by Road Traffic

Noise-A Laboratory Study on Number of Noise Events�, Journal of Sound

and Vibration, vol. 143(1), 1990.

11. Ohrstrom, E. & Rylander, R., �Sleep Disturbance Effects on Traffic

Noise-A Laboratory Study on After Effects�, Journal of Sound and

Vibration, vol. 84(1), 1982.

12. Nemecek, J., Wehrli, B. & Turrian, V., �Effects of the Noise of Street

Traffic in Switzerland : A Review of Four Surveys�, Journal of Sound and

Vibration, vol. 78 (3), 1981.

13. Bradely J.S. & Jonah B.A., �A Field Study of Human Responses

to Road Traffic Noise and to Aircraft Noise�. Report SV-77-2, Faculty of

Engineering Science, University of Western Ontario, 1977.

14. Schultz, T. J., �Synthesis of Social Survey on Noise Annoyance�,

Journal of the Acoustical Society of America, vol. 64, 377-405, 1978.

15. Brown, A.L., �Traffic Noise Annoyance Along Urban Roadways�,

A.R.R.B. Report AIR 206-6, Report on Survey in Brisbane, Sydney and

Melbourne, 1978.

16. Hall, F. L., Birnie, S. E., Taylor, S.E. &. Palmer, J. E., �Direct Com-

parison of Community Response to Road Traffic Noise�, Journal of the

Acoustical Society of America, vol. 70, 1690-1698, 1981.

17. Brown, A.L., �Responses to an Increase in Road Traffic Noise�,

Journal of Sound and Vibration, vol. 117(1), 69-79, 1987.

18. Washington State Department of Transportation, �Highway Traffic

Noise�, Seattle, Washington, 1999.

19. Õ.Á. 17252/92, ÖÅÊ 395/B/19.6.92, �Êáèoñéóìüò äåéêôþv êáé ávù-

ôÜôùv åðéôñåðoìÝvùv oñßùv èoñýâoõ ðoõ ðñoÝñ÷åôáé áðü ôçv êõêëoöoñßá

óå oäéêÜ êáé óõãêoévùvéáêÜ Ýñãá�, 1992.

20. ÅËÏÔ, Åëëçvéêü Ðñüôõðo ÅËÏÔ 360, �Áîéoëüãçóç ôoõ èoñýâoõ

óå ó÷Ýóç ìå ôçv ávôßäñáóç ôoõ êoévoý�, 1996.

21. HMSO, �Calculation of Road Traffic Noise (CRTN)�, Department

of Transport, Welsh Office, 1988.

22. Ê.Õ.Á. 69269/5387/25-10/90, �ÊáôÜôáîç Ýñãùv êáé äñáóôçñéoôÞ-

ôùv óå êáôçãoñßåò, ðåñéå÷üìåvo ÌåëÝôçò Ðåñéâáëëovôéêþv Åðéðôþóåùv

(ÌÐÅ), êáèoñéóìüò ðåñéå÷oìÝvoõ åéäéêþv ðåñéâáëëovôéêþv ìåëåôþv

(ÅÐÌ) êáé ëoéðÝò óõváöåßò äéáôÜîåéò, óýìöùvá ìå ôo Í. 1650/86�, 1990.

23. ÕÐÅ×ÙÄÅ-ÐÅÑÐÁ, Èüñõâoò-Ôå÷véêÞ ¸êèåóç, ÁèÞvá, 1980.

24. KáíåëëáÀäçò, Ã., Ôáúãáíßäçò, É., �Óçìåéþóåéò Åéäéêþí Êåöáëáßùí

Ïäïðïéßáò (9ï åîÜìçíï)-Êõêëïöïñéáêüò Èüñõâïò�, ÁèÞíá, 1998

25. Ìéêñoýäçò, Ã.Ê., �ÐoóoôéêÞ åêôßìçóç ðåñéâáëëovôéêþv åðéðôþóå-

ùv oäéêþv Ýñãùv ìå ôo ðñüãñáììá EMOS�, 1o ÐávåëëÞvéo ÓõvÝäñéo

Ïäoðoéßáò, ÔÅÅ, ËÜñéóá, 4-7 Ïêôùâñßoõ, 1995.

26. Ôóévßêáò, Í., �ÊôéñéoäoìéêÞ - ÐoëåoäoìéêÞ, Ç÷oðñoóôáóßá�, Èåó-

óáëovßêç, 1988.

27. TæéáöÝôáò, Ã.Í., �ÅéóáãùãéêÜ ÌáèÞìáôá ÓôáôéóôéêÞò�, Åêäüóåéò

ÅÌÐ, 1991.

28. Herman, L.A., Seshadri, S.R., Pinckney, E.W., �Placement of Sound

Absorbing Materials to Control Traffic Noise Reflections at a Highway

Underpass�, Transportation Research Board Meeting, Washington, DC,

1999.

29. ÕÐÅ×ÙÄÅ, ÔìÞìá Èïñýâïõ, �Øõ÷ïêïéíùíéêÞ ¸ñåõíá Åðéðôþóå-

ùí Èïñýâïõ ôçò ðüëçò Ñüäïõ, Ä. Ñüäïõ�, ÍïÝìâñéïò 1992.

30. Ministère de l�Environement et du Cadre de Vie, Ministère des

Transports, �Prevision des Niveaux Sonores. Guide du Bruit des Transportes

Terrestres�, Novembre 1980.

31. ÕÐÅ×ÙÄÅ, ÔìÞìá Èïñýâïõ �×Üñôåò Ïäéêïý Êõêëïöïñéáêïý

Èïñýâïõ Åëëçíéêþí Áóôéêþí ÊÝíôñùí�, 1992.

32. ÕÐÅ×ÙÄÅ, ÔìÞìá Èïñýâïõ �×Üñôåò Ïäéêïý Êõêëïöïñéáêïý

Èïñýâïõ Ä. ÁèÞíáò�, ÁÍÕÓÌÁ, ÅÔ&Ô, 1998.

93Tå÷í. ×ñïí. Åðéóô. ¸êä. ÔÅÅ, I, ôåý÷. 2  2000  Tech. Chron. Sci. J. TCG, I, No 2

Ì. Êáñëáýôçò,

Äñ Ðïëéôéêüò Ìç÷áíéêüò, ÅêëåãìÝíïò ËÝêôïñáò, Å.Ì.Ð., Çñþùí Ðïëõôå÷íåßïõ 5, ÆùãñÜöïõ 157 73, ÁèÞíá, e-mail: mgk@central.ntua.gr

Ã. Ìéêñïýäçò,

Äñ ðïëéôéêüò ìç÷áíéêüò, Áã. ÖùôåéíÞò 15, ÍÝá Óìýñíç, 171 21, e-mail: gmikr@tee.gr



94 Tå÷í. ×ñïí. Åðéóô. ¸êä. ÔÅÅ, I, ôåý÷. 2  2000  Tech. Chron. Sci. J. TCG, I, No 2

Ðßváêáò 1: Óýãêñéóç ìåôñçèåßóáò ç÷oóôÜèìçò Üvù êáé êÜôù äéáâÜóåùv.

Table 1: Comparison of measured noise levels in underpasses and fly-overs.

Ðßváêáò 2: Óýãêñéóç ôçò óôÜèìçò èïñýâïõ óå áêñáßá-åíäéÜìåóá-êåíôñéêÜ óçìåßá ôùí êüìâùí. 

Table 2: Comparison of noise levels in edge-intermediate-central points of interchanges.

Ðßváêáò 3: Ùñéáßoé êõêëoöoñéáêoß öüñôoé óôïí ávéóüðåäo êüìâo Êçöéóßáò � Êáôå÷Üêç.

Table 3: Hourly traffic volumes for the Kifisias-Katehaki interchange.



95Tå÷í. ×ñïí. Åðéóô. ¸êä. ÔÅÅ, I, ôåý÷. 2  2000  Tech. Chron. Sci. J. TCG, I, No 2

Ðßíáêáò 4: ÓõíôåëåóôÞò óõó÷Ýôéóçò ìåôñÞóåùí êáé óýíèåóçò êõêëïöïñßáò êáé ç÷ïìåôñÞóåùí.

Table 4: Correlation coefficient between traffic volumes and mix and noise levels.

Ó÷Þìá 1: Ïñéæïíôéïãñáößá Ê/Ä Ìåóïãåßùí-Êáôå÷Üêç êáé óçìåßá

ìÝôñçóçò èïñýâïõ. 

Figure 1: Horizontal layout of the Mesogion-Katehaki underpass

and sound measurement points.

Ó÷Þìá 3: Ïñéæïíôéïãñáößá Á/Ä ÈçóÝùò-×áìïóôÝñíáò êáé óçìåßá

ìÝôñçóçò èïñýâïõ.

Figure 3: Horizontal layout of the Thiseos-Hamosternas fly-over

and sound measurement points.

Ó÷Þìá 4: Áñßèìçóç êëÜäùí ãéá ôçí Ê/Ä Êçöéóßáò-Êáôå÷Üêç.

Figure 4: Numbering for the Kifisias-Katehaki underpass.

Ó÷Þìá 2: Ïñéæïíôéïãñáößá Ê/Ä Êçöéóßáò-Êáôå÷Üêç êáé óçìåßá

ìÝôñçóçò èïñýâïõ.

Figure 2: Horizontal layout of the Kifisias-Katehaki and sound

measurement points.



Abstract

This paper empirically investigates the difference in noise levels

between underpass and fly-over interchanges, as well as the rela-

tionship between traffic volumes, traffic composition and noise le-

vels. Based on noise level measurements and traffic volume and

composition measurements from six interchanges in the greater

Athens area, the results show that the noise levels in all underpasses

are lower than the fly-overs. All traffic noise indicators were found

to be, on average, 6 dB(A) lower in underpasses. Further, the results

indicate that the correlation coefficients between the noise indi-

cators and the % of trucks in the traffic volume are very high. 

1. INTRODUCTION

Noise, defined as unwanted or excessive sound, is an

undesirable by-product of our modern way of life. It can be

annoying, can interfere with sleep, work, or recreation, and in

extremes may cause physical and psychological damage [1].

While noise emanates from many different sources, trans-

portation noise is perhaps the most pervasive and difficult

source to avoid in society today [1], [2]. Highway traffic

noise is a major contributor to overall transportation noise. A

broad-based effort is needed to control transportation noise.

This effort must achieve the goals of personal privacy and

environmental quality keeping at the same time the supply of

appropriate transportation services for a quality society.

Much work has been done, around the world, to under-

stand the causes and effects of traffic noise, with the hope of

eventually controlling it. To investigate the extent of the traf-

fic noise problem, Hede [3] examined the traffic noise

impacts throughout Australia. Of the sources of environmen-

tal noise, the most important was traffic noise, with 17% of

the population describing it as the noise they would most like

to get rid of. The survey found that 27% of Australians are

annoyed by traffic noise, with 13% claiming disturbance of

listening activities, and 12% claiming disturbance of sleep.

Many authors have studied the effects of traffic noise on

sleep disturbance, as well as what measures of sound levels

have a higher relation to awakenings [4], [5], [6], [7], [8], [9],

[10], [11]. Many authors have also studied the relationship

between road traffic noise and the percentage of people highly

annoyed [12], [13], [14], [15], [16]. Others have studied the

response to a change in noise level [17]. 

These studies have, almost unanimously, agreed that the

level of highway traffic noise depends on three basic param-

eters: i. The volume of traffic, ii. The speed of traffic, iii. The

number of trucks in the traffic volume. Generally, the loud-

ness of traffic noise is increased by heavier traffic volumes,

higher speeds, and a greater number of trucks. All studies

seem to agree that vehicle noise is a combination of the noises

produced by the engine, exhaust and tires. The loudness of

traffic noise can also be increased by defective mufflers or

other faulty equipment on vehicles. Any condition (such as a

steep incline) that causes heavy laboring of motor vehicle

engines will also increase traffic noise levels [18]. In light of

the findings of these studies, the State Pollution Control

Commission incorporated, for the first time, a guideline in its

Environmental Noise Control Manual (in 1985) aimed at limi-

ting the level of sleep disturbance due to traffic noise. Subse-

quent work focused on noise abatement measures, consi-

dered to mitigate the adverse impacts of traffic noise [1]. 

While much work has been done in the direction of

measuring, assessing the impacts, and mitigating road traffic

noise, this work has almost exclusively focused on streets

and highways. Little, if any, work has been done in identi-

fying noise problems related to interchanges in urban areas.

More importantly, almost no work has been done comparing

the advantages and disadvantages, from a traffic noise per-

spective, of underpasses and fly-overs. This is a topic of sig-

nificant interest to engineers and planners involved with

interchange related work in urban areas.

The present paper empirically investigates the relation-

ship in noise levels between underpasses and fly-overs.

Further, this study also investigates the relationship between

noise levels in interchanges in urban areas and the traffic

composition and volumes.

2. METHODOLOGICAL APPROACH

The existing legal requirements for traffic noise measure-

ments are set forth in the ministerial decision 17252/20.5.92
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[19]. This decision mandates that for traffic noise measure-

ment, two indicators may be used:

a) Leq which expresses the constant, average sound level,

which over a period of time contains the same amount of

sound energy as the varying levels of the traffic noise. 

b) L10 which is the noise level exceeded 10% of the time.

In both cases, the meaurement noise level is the A-

weighted measure of sound pressure, expressed in Decibel A

or, for short, dB(A). The upper limits for these two indicators

(measured at a distance of 2.0 m form the closest building)

were set as follows: for the indicator Leq at 67dB(A), for the

indicator L10 at 70 dB(A).

The methodology used to determine traffic noise level in

this paper is the British method, known as Calculation of

Road Traffic Noise (CRTN). CRTN assumes that, during

measurement, usual traffic and noise transfer conditions

(mild opposite wind) exist. 

3. ANALYSIS OF SOUND MEASUREMENTS

As can be easily seen from table 1, all noise level indi-

cators in underpasses are lower than those in fly-overs. On

average, indicators are lower by 4 dB(A) in underpasses. The

range of measurements for Leg and L10 between underpasses

and fly-overs is between 2 and 9 dB(A). 

Of significant interest is a calculation of the hypothetical

noise level in a central point of the Magoula interchange, for

the case where, instead of an underpass, it had been con-

structed as a fly-over. The noise level for a fly-over would be

82.6 dB(A), that is 6.4 db(A) higher than what it is currently

in the underpass.

4. TRAFFIC CONSIDERATIONS

In each interchange, simultaneously with the noise level

measurements, traffic volume and composition measurements

were taken. As an example, traffic volume and mix measure-

ments for the Kifisias-Katehaki underpass are presented in

table 3. Similar measurements were made in all interchanges

(the measurements are available, upon request, from the

authors).

5. CORRELATION BETWEEN TRAFFIC
AND NOISE LEVEL MEASUREMENTS

A parameter with significant interest, both theoretical and

empirical, is the statistical correlation between the noise level

measurements and the traffic volume and composition

measurements. From a theoretical perspective, this corre-

lation can uncover the degree of quantitative and qualitative

inter-dependence of traffic noise levels, at interchanges, with

the prevailing traffic composition and volume. From a prac-

tical perspective, this correlation can offer a quick, and rela-

tively simple, tool by which engineers and planners can esti-

mate traffic noise levels close to interchanges, using traffic

measurements as the only input.

6. CONCLUSIONS

There were two goals in this paper. The first was to

examine noise levels in the vicinity of underpasses and fly-

overs. The second was the investigation of the relationship

between noise level indicators and traffic volume and mix

measurements. This was achieved by simultaneously

measuring traffic noise levels and traffic characteristics for 6

interchanges in Athens. The goal was to compare underpas-

ses and fly-overs with respect to their noise levels.

Based on the findings stemming from these analyses, the

following general results are derived. The noise levels in all

underpasses are lower than that on the fly-overs. This is

observed for all noise indicators. It should be noted that Leq

and L10 were, on average, 6 dB(A) lower for underpasses. It

shoud be noted that a noise level increase of 3 dB(A) is

caused by a doubling in the intensity of the noise source or,

approximately, by a doubling in traffic volumes. That means

that if in a given interchange an underpass is constructed,

traffic volumes would have to double or even quadruple, for

the noise to reach the level that would exist had a fly-over

been constructed instead. It should also be noted that a 5

dB(A) reduction in noise level is equal to a 70% reduction in

acoustic energy [1].

For this study, the correlation coefficients between the

various noise indicators and traffic characteristics were also

examined. With very few exceptions, the results suggest a

very high correlation (over 0.9). The highest correlation coef-

ficients appear between the noise level indicators and the %

of trucks in the total traffic volume. 

In summary, it becomes clear that underpasses are more

advantageous than fly-overs from a noise level perspective,

by offering a 4-6 dB(A) noise protection. This is an important

reduction, considering that it is higher than the reduction

offered by various new pavement surfacing material [24], and

much higher than the reduction obtained by the placement of

sound absorbing materials at highway underpasses [28].
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