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G. ' //.F' 6G NG 7'N..23   'G7F  FG13   '?7G H77F /FN/G 6?. ?NG.H G6G G'7Fg' 'GF (NN? 

GF... .إGg.. ('.7g' /N/&GF' 'GF F/G FG'N?F' /N.'FGF' �/.7/G /7'7/F' 'Hg7'7G� FG'N?H 

FG6F' �.N7'.G 'g''6F .N7'.H &/F'N77. FG/F'H P7H7GF'   '6N'H /F'N7F' /&N7F' . 

G. 'G'/..7 G'>F /7'/' G77F' �7N>7F' ''7.'H /7G /F'/F G77F' OF? ON.7G /G.6F' /G77g 

H77F' NG /FN/GF' 'GFNF/.H   'NH/N .HإG'/..7 .G'F7.  GF'6GH 7G'.H7GN'G  '.G/..7 0'H/' 

(ArcGIS) /NFG?6N6?.F '/7'/ G77 H77 />G'/G  .6?. 

 6?. />G'/G H77F /F'N7F' /NFG?F /NF'/F' /GFG.F' /G7?G G. G77F' /F'/ FG'?G ('7/ Hg. FG

NF'N/. 07/F N.F' /7'7/F' F/G (3,327,208) 7gH/  NGN7G''G GF GN7 GFGN (5,171,176 )

7gH/  'NG /F'/ .G. /F'N7F' /?. 7H7G 7G. 0'NF7H �'6G NF?N 'H /GFG. /F'N7F' /'/6.7   /.7F.

(191%  /F7'FG ) /GFG.. /F'N7F' NG G'?F' F.FGF'' �'G ''0 GF G.. /F'N7F' /?. 7H7G 76? 0'NF7 

>F..7G /GFG.F' (8,209,656) 7gH/  NGN7G''6GH NF?N 'H /GFG. /F'N7F' (  ?G.7.7247%  )

  /F7'FG /GFG.. /F'N7F' ''0 .G. NG G'?F' F.FGF'. 

 

/N/'.GGF' 0'GFGF' :/F'N7 H77F'� G>F /7'/' G77F'� G>F 0'GNF?GF' /NG7'>.F'� 

/F'N7F'/7'/' /NF77F'. 

Abstract 

Taiz governorate is like other Yemeni governorates that face a great 

challenge in dealing with road deterioration, as most of the governorate's 

roads were implemented about 20 years ago and no maintenance operations 
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were carried out, in addition to the reality of the siege and war in the city, 

which is still ongoing since its outbreak about seven years ago. 23 sections 

were selected from 13 branches of the roads of the city of Taiz, and all of 

these sections have defects that vary according to the reasons leading to 

them, such as climatic factors; such as temperature and rain, and time 

factors; such as the date of construction, the date of last maintenance, the 

traffic load, and also the maintenance. 

A small pavement management system was used, and a network level 

pavement status survey of the city's road sidewalks was analyzed manually 

and using Micropaver software, as well as (ArcGIS) tools were used to 

enhance the process of managing the paving of roads in Taiz Governorate. 

By calculating the pavement condition coefficient, the current cost of the 

maintenance process for the roads of Taiz governorate under study was 

known, which was estimated at about (3,327,208) $, unless it will cost  

(5,171,176) $ in the event that maintenance is completed after five years, 

this means that the cost of maintenance will increase by (191%) compared to 

the cost of maintenance next year, but if maintenance is not completed after 

ten years, the cost will reach (8,209,656) $, and this means that the cost of 

maintenance will increase (247%) compared to the cost of maintenance if it 

is done in Next year. 

Keywords: road maintenance, pavement management systems, 

geographic information systems, road maintenance management. 
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   /G/FGF' .1 

./6' /N6F 7NN7. /F'N7H H77F' NG FGNF' /NNFH' /NF7H 6N6?.F FG'G.F' 'g�N?'G.. 

'Hg�P/'7.F �PNGF.F'H /N/ 0/G6 /G.6 H77F' /6GF /7N.G NG /7.GF' FG (1990−2009 )'0 

'.?G.7 //g/ G'?6' 'G .F'G NF? GNG F.'7F' 0/'6G FG 4,500 7.GNFNG OF' 14,000 7.GNFNG 

 ?G6G H77F' /N7NGG.F' /NFGNF' ?G HH/ 7'N.F' F/G /GFGGF' /N.7?F' /N/N?7F' /F7F7H H'G .7.ط

/NF.H 0'>G'/GF' /NFGNF' �'GFG H77 /N7N&7 /NNF'/H /NF.'/H 'G7N>H (?'7F FFFF' NG 

�FGNF'2017 .)GF7.H />G'/G 6?. O//إG 'GG 0'>G'/GF' /NFGNF' FG /N/ ?FNGF' NG'7>.F' /N/ 

?F. FN. N7. 87? (12-14 )H'G6 ط. 'g''N.7 FN.H N7. HN7 (43-45 )H76 6.FN7. .

6NG..H ?FNG. 7طN.N 0'>G'/G /N7NGG.F' /NFGNF' >F..H 'G./'7G (10,008 )7.GNFNG ?.7G 

?8N..H OF? 23 /N7N/G 7..?.H '7.G 0'>G'/G FGNF' FG /N/ /G'/GF' /NF'G7F' /NF'?F' H>F.N //? 

'GF'G7  (2,393,425 )/G7F /.7FH //'N6F' /NNF7F'  2.47 NG /&GF' .7/ /'/?.F' NF'G7F' G'?FF 

2004 G(6G7GF' NF7NF' 0'GNF?GFF�2004�G 6?. />G'/G F? /NGN7?. /6.F.) 

http://yemen-nic.info/gover/taiz/brife 

G>7.H ?7N.F' NG /G.6 H77F' P6F'H 7..?N 'O// 0'N//.F' N.F' G. 'G8'.F' /'.F. NG FGNF' FG6. 

G'? />G'/GH 6?. FG6. 7'. Hg. 0'NF7F' /N6'GF' g' H' G6G /G.6F' 0'/. G.'N. 0'N//. //N/. 

g FF. F? 0'N//. /F/7G 6NGF.F' F/G..H NG />G'/GF' OF? G6G /G.6F' P/&.F 'G7H/ /''GG. /NF'? .

/>/gGF'H /7N/.F' '.gG'G.G /N.H G?6 N77&G 0'7'N7H 'H'GF /F..G '.7G?F   '.F7 NG 7NG8 

(NN? NG '.F> H77F' 7Gg' P6F' ..7. NG //'N8 /'F'?G H'7Fg' NFGNF' OF? ?NG. 'g//?7 

/G'6g'. OF' 7&'7.F' /N76.F' /..'FF' F? //'N/F' �/N7H7GF' /FG .../' 0'7'7/F' H' 7/G' //'N/F' 

/N7H7GF' NG FGNF' G'?FF 2019G /..'F F? GF'G. H77F' ?G H' //'N/F' /N7H7GF' /G.'FF' F? 

http://yemen-nic.info/gover/taiz/brife
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/''/7 H77F' /FG6G /GN/F g' 'GF' 0/N'6. FG6. 7N.G NG 0'NF7F' 7G.F' /N6'GF' ..7. (7/F' 

/7&'/F' NG /g.F' N.F'H .F'G 'G..N.F GFN. H'G?' /F'N7 H77F' FG6. G.6 G'..  

https://www.alaraby.co.uk/F.G()FGNF' NG 0'F77F' 'N'/6 .2019 �//N/.F' N.7?F'  

g G6 'H H'G?' /F'N7 H77F' 7..?. FG 0'..'NF' /N7H76F' Pg /FH/ 'GFH 'G.NGG' NG /NF.F' 

'g/N/'7.F �/G'/.7GF' /N/ H' //N. H77F' 7..?. FG GG' 0'76&GF' /F'/F' OF? /NG'G7 /'N/F' 

�/N7G'F.F' 'Hg�/N/'7.F FGH GGGF' H' O?7. 0'GNG/F' /F/GG 0'7'8NF'. 0'N/F.F'H 8'G/F'. OF? 

/G.6 H77F' 0'NN.7G. /G&gG FG //N.F' OF? O/GF' 7N7FF' /N?.F'H HN7NFF OF' F6G' ''/' FGGG 

7GNN H'Gg' //'7F'H FN7G'7GFF ?&'6.F'H OF? HN7 FN77F'7'7G . (Abdullah, 2020, p.2) 

'F /G/.F' ON.7G 7NG/. /NFG? HF H77.  '.F'> ///  /76'.G FN77F' ''6F' /NFG? /?.H GF0 ?.7N

 'GGG' FG FG'N? //? OF'H �7H7GF' G./ //'N8G77F' /'NG /N?NF/N.'FGF' 0'7N>.F'H � � /N/

GF ON.7G OF/' OF' GF0 /?. G77F' F7N /G/.F' FG g' //'?' NG F/G.NH''6FH' �  /F'N7F' ON.7G

FF N.F' H77 OF' 87?.. H77F' /GFG. G'?6' /7G. OF' /?.7' FG H/'?. NGN8H F6GN.F'  ?6..

 /F'N7 OF'/NFN.H7//'?G � 0'NF7 76? OF' F7. //GF /G/.F' FN77F' P/&N 'G  OF' /.'/F' HH/

0'NFG? P' ''7.'  F? /N6. /F FN77F' 7GFF /G/.F' //G HإG F.'FGF' NG FGFH /F'N720 G'?  ' ' 'G '0

/F'N7F' 0'NFG? GF .N7.' 7'G?7NG7( /N7H/F'�2016  �.7113.) 

F /F'N7F' /.7. H' H'GG. /NGGg' FG HإG '6GFHF7 ///GF' .FNF' NG H7//FF 'GF  7'76g' GF'G. FG

 .?7F' FG /.7NH OF? HN7/F' /F'N7'/N/'7.F FN77F' NG/..7GF /G/.F' 0'.F7.G. NG. .

(Hicks,.2000,p32). 

 H''g7G' G77F' /7'/' G>F OF? /'G.?  ' GGG  ' FNGF'G  GNF. 7N.6. NG /N.GFGH /NGF? 77' OF?

 G77F' (NN?0'.F.7'H F' /F'N7F'f NF'?F' ON.7GF' 'GNG N?'7N H77. /G8FG  .F'.F'H �/G/.F'

https://www.alaraby.co.uk(مجلة
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'g /GFG.F' NG P/'7.F'  '/'F.7F'H 0'N7>F O' OF? /G&'FF' /N&'N6?F' H77F' F? /?... /NFG 0'7'7.6

 /N7.6F' /7..F'H P77.F' 7/GF'Anne, 2000,p.9).) 

 G7ر?N77رF' /7'/' G'ر>FG ( Pavement Management System PMS) ' GرF'.  /رF'?GF' /'/g

' FNF/. FGGN 'GFg. FG N.F'g ''/' ON.7رG OرF? /ر>G'/GF' FNر.H /ر/'.GF' 0'F'7F'H /'NGF' FN. H'6.

'N?FررG8  (Nرر/ GررNFG? Nرر'7F' 0ررG /F'NررF .ررN//. Hgرر/'fF 7رر.6F''g0'N.N.'7رر.G/ ?ررN77 FررN//. Fرر/ 

..رر'? '6Gرر7F' FررGF'� H' H7.7رر../ GررN .رر/7F' 7NGررH H7.7ررF? 'GGNFررO  '7رر'  'F/.ررFF'H Gرر6F'H ?Nرر//

'Hg'H 'G.F'N7 NG /NGF?F' .NF'7g OF? HN7/F' F.' FG GF0H /F'N7F' /NFG?F /NNFHg' /?'NF. G'6.F

7رر.NFG?F /N.N.'7رر/ 6Fgرر'' 'F.Fرر'H 7N7'?رر/'/ 'F.7ررط ''G8رر/ 'F.ررN .7رر'?/ GررF'N.F'fF Nرر'GNF?GF'H 0رر'0 '

?NFGرر'F 0..رر'FF' 0ررGg' 7'7/ررF ' 7رر/') 'FFررG 0'7'7ررG.F' Fرر'NGNG/F' 0رر/ Gرر7F''NررG.?N  /F'Nرر/ ?GNFرر' 

 /F'N7F'H'g 0'NF'6NGF' FG ON7FF' //'G.7H77F' 7NN7.H /F'N7 ?'7FF //H//GF'Zhou, 2011)) 

H G.N 'G //'?'( G77F' /7'/' G>F ''7.PMS ) /F'/ 76&G /N//. /77'N.7F' G7ر(Pavement 

Condition Index PCI)  /N/ /H'7.. G77F' /F'/F NGF7 GNF7. GF'. G7?NG.GNF  O/رGF' NرG

(0-100)  g' GF7ر. NF'Nر.F' OررF? G'ررF7'N7رر'. H'G/..7رر.H �Gر/ 77ررF'/ F6ررG  /رFN77(paver) 

 (N7'/F' .G'F7.HMicro paver 5.2)  ) '6رG 7NN7. G. /N/ �G77F' /F'/ 76&G /GNF /'.N' NG

 Fررر/F7G2000G  Oررر? 'F?ررر'FN77F'0  Gررر/ .N'7ررر7/ 7رررFGGF' /g/7رررG FNرررF' N.رررGN7Gg' 6NرررG.?'H Nررر/

F'/رNGN7Gg' 0'G7ر'NGASTM) NرG ) G77رF' /رF'/ 76ر&G ('7ر/ ((Frias, 2008. Gر>F FG6ر.H 

 7NN'رر?G ?6ررH Hgرر. FررG /F'N7ررF' 0'7'6ررF /ررN//. 'ررG87.' FررG 77رر'F? //رر? OررF? G77ررF' /7'/'

6HH /F'N7F' H'G?' 0'NNFH'HF /NF.F.7GF'H /N.NFNFG.F' .G'7.F'H 7ط.F' ?F' G'>F. /F'N7g 0'N/'//

 F'H(Geographic Information System.7'&ط 'NG'7>.F' 0'GNF?GF' G>F ?G FG'G.F'. /NGF7Fر/

GIS)   .&'.FH /N?.7G G>F GF? ..F. /NG'7>.F' 0'GNF?GF' G>F ?G G77F' /7'/' G>F .G/ H' /N/

'N. OF' /?7'H F.'/GHFFFF'H H77F' 0'F ((Shahin, 2005. 
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/FG6G  //.F' 

GرG'?.F' NرG Fر? .ر/N.G  7NGرF'   '7.رN. N'.رG ./ر/G'/GF'   'N<ر'NFGNF' 0ر/G7N>Gر' GرG'/G F</ .?ر6  .?..7

6NGF. G. /N/ �H77F'  G>?G H77/>G'/GF'  F.F NF'Nر 20/رG'?'  GرFH P' 'رGF 7ر.. �/F'Nر'0 7رNFG?

OF' /G'6g'.  7'7ر/F' ?رF'HNرG (7ر/F'H  /7G.7رG .رF'8 g Nر.F'H /رFN/GF'6رFG ' NF'Nر/ Fر.F 'G?g/رF

G'N7.?/ '?رH /رN/ �'g' 'رGG'>F H FرG /7رN.G 0'رNGG 7NرG8 Hgر. FرG F6رGF' OرF? (7'رF /رF N&'6رF

Gرر'7G Hرر../7F' NGررG H7ررF 7ررG'/GF' H'G<رر/. GGرر' .F.Gرر7 '7'/رر/ G H.'6ررF? 7ررO.6ررN?F'  FGررN) '/رر07

 OF' /FN/GF''77F' /F'N7F /7'/' G>F /'//.7 /رNGF? /7'7ر/ Hgر. FرG /ر>G'/GFF /?N77F'H /NF.'/F' H

7ر.6N' 0'N.N.'7ر/ .F'?ر// .F'Nر'H  0.&7رF? FG'G.F'. /G.?. /N.GFG7رF O<رGNF?GF' Gر'NG'7>.F' 0ر/ 

' H'ررG? ?'Fرر/ 7ررNG. �/F'N7ررF'  0'ررG.F' FررG 7'7ررFF'/رر>G'/GFF /NG77ررF'  NررG' 0'7رر/ ..رر'.F' 0'7'7ررFF'

. 0'NFG?ON.7G ?G .7'F.. /F'N7F'  /G/.F' /.NF7GF'' /GFG.F'Hg/N/'7.F /.7'FGF'. 

/F&7أ F'/7'7/ 
 /NGNG NG /7'7/F' /FG6G 7.F..' /NG'7>.F' 0'GNF?GF' G>F ?G FG'G.F'. G77F' /7'/' G>F G'/..7

6?. />G'/G H77 /F'N7 NG 7N&7F' H'&7F' F? /.'.g' Hg. FG GF0HN :NF'.F' 

 FGGN GNG' G77F' /7'/' G>F G'/..7 H77 /F'N7 NG /NG'7>.F' 0'GNF?GF' G>F ?G FG'G.F'.

6?. />G'/G� 

:/NF'.F' /N?7GF' /F&7g' N7N&7F' H'N7F' 6G FG ?7G.NH 

1-  ?NFF'H //6F' /N/ FG 'GGNF7. FGGN GNGH �6?. />G'/G H77 OF? 7/&. N.F' (NN?F' NG 'G

 �/NGGF'H 

2-  NG 'G76&G GNNF. �6?. />G'/G H77F G77F' /F'/ 
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3- F' /F'N7F' /N?NF NG 'Gf �6?. />G'/G H77 NG G77F' (NN?F /G8 GNF'G. /N//. FGGN GNGH

� G77F' (NN? FGF /F'N7F' 

4-  NG 07/' N.F' FG'N?F' NG 'G' �6?. />G'/G H77F /F'N7F' /NNFH' 7'N.. 

5-  G>F ?G FG'G.F'H G77F' /7'/' G>F 0'GNF?G Hg. FG 0'F'N. //?'F ''6F' FGGN GNG

 /'G.7N '0'GH �6?. />G'/G H77F /NG'7>.F' 0'GNF?GF'�'GFG 

 'G'/G /7'7/Fأ
 O?7.':/NF'.F' G'/Gg' FNF/. OF 

1-  ./NGGF'H G/6F'H ?NFF' /N/ FG 'GGNF7.H �6?. />G'/G H77F G77F' (NN? /N//. 

2-  .6?. />G'/G H77F G77F' /F'/ 76&G GNNF. 

3- fF' /F'N7F' /N?NF /N//.H77F /G8 �6?. />G'/G ..N? FGF /F'N7F' GNF'G. ('7/H 

4- .6?. />G'/G H77F /F'N7F' 0'NNFH' /N//. 

5- ' H77F /NG'7>.F' 0'GNF?GF' G>F ?G G77F' /7'/' G>F .G/ Hg. FG 0'F'N. //?'F ''6F

6?. />G'/G. 

/NGGأ F'/7'7/ 
H 7'FFF' NG //.F' /NGG' F/G..:/NF'.F'-  

1-  /7'/' /N//. NG //N/NF' /FN7NF' 7..?. 'G7NGN. /.NF7GF' /NG.F'H /'NGF'H FG?F' G./ /N//. H'

6F �G77F' /G.6F.H G77F' (NN? /N//. OF? FG?F' H'GG. /NGGg' FG H'G G ?NFF' .7/ 'GGNF7

/NGGF'H G/6F'H.  
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2-  /NGF?F' /N/.F' ('/7' 'GFG /NG.7N /FNF/ /N.GFG /NGF? /7'7/ /'/?' OF? //.F' FG?N7

H GG.'7'7/ NG ?.7GG''H 0'N7>FF' FN.7. Hg. FG GG/'/.g /NFGF' 0'7'7.6g 0'N.N.'7.7

�/F'N7F' 'Hg ./N7.6F' /7..F'H P77.F' 7/GF' OF? /G.?. N.F' /N&'N6?F' H77F' F? /'?.. 

3-  F.'/GH .&'.FH /N?.7G G>F /F? ..FN7 /NG'7>.F' 0'GNF?GF' G>F ?G G77F' /7'/' G>F .G/ H'

 �/NG77ررF' 0'ررG.F' FررG 0'7'7ررFF' ('/7رر' FررG gررG 'ررGFG /NG.7ررN FررFFF'H H77ررF' 0'ررF'N. OررF' /?7رر'H

 .H77F' /F'N7H 7NN7. 0g'.G NG FN//'.F'H 

GF'H ?N.'6رF..GF 7رF'N.F' Gر'G8gF' 0ر/ G?gر'7NF' NG GG'7.7 0'F'N. //?'F ''6F' H' Hر7F' HNر7 -4

 /F'N7F' 'GFG //'G.7g' /N>../F'N7F' H'G?g /G8gF' 7N7'F.F' ''6F'H 7ط.F' ?6H NG 

/7'7/F' /H// 

 /NF'GGF' /H//F': 

 /7G'FF' ( /g/F' 0'N7N/GF' F.'/ /?F'NF' /NF/GF' H77F'–  /F'7–  ) 7G>GF'. 6?. />G'/GF 

 /NF'G6F' /H//F': 

  G'?F' Hg. /7'7/F' ''7.' G. 2023G 

2 .'䐥ل/F.'7F' 0'7'7/F'H P7>FF' 7'ط 

/?N G77F' NF77F' 'g7'G/.7 N7'7g' G.6g' NG P' G'>F H77� .7FNH 6NG7.F' /N//F' OF? 

/F'N7 ظG/H /N77 G77F' �G6GH /FFFF' 0/.H' //g/ ?'NF' /N7'7' FG 0'NFG? /F'N7F' NG: 

/N&'FNF'/F'N7F' /N.g?F' /F'N7F'H /F'N7F'H /&7'7F' �Gg.F'H N7'7g' 'GFN. NG /F'/ G77F' /F? 
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FN.7. '6G ./.F'?GF' FG6..H G77F' /F'N7 0'7'7F //F?G FF?.. FG6. /NGNGH //'?' ''6F' H' 

FN.7. /.F'?G O7.' ''F.g G77F' NG /G/.F' 'GN7g /F'/ NG /7'NGF' //H//GF' �GF6F 087. 

/.'/F' OF' FN.7. G'>F NFG? H'?G /7'/g /F'N7 0'G.6 H77F' ?N7.7N ?G FG'?.F' GF..G 

0'7N>.GF' N.F' 87?.. 'GF H77F' H/?'7N P6..G 7'7FF' OF? /N//. 'g0'N.N.'7.7 OF/GF' GNNF.F 

G77F' /F'/ /N//.H 0'NNFHg' /7'.F' G.F'N7.H .'6G  G7H/.'FF7NN OF' G>F /7'/' NGH G77F' 

/'/g' H' /FN77F' N.F' /?'7. NG 'g7'N.. F/Gg' gF0'N.N.'7.7 F'f/G8 /F'N7F G77F' H'G&'F.  NG

/F'/ /G&'/ /G/.FF FG6 //G /NFG8 /FN?G [[Hong, 2004. 

:G77F' /F'/ 76&GPavement Condition Index (PCI) 

 NررG //7'NررF' 0'''7رر.gF  'ررFGH 'G/ررN//. G.ررN GNررNF. /ررNFG? NررGASTMD 5340  0'7'رر...g' /ررFN77F

(G77رF' /رF'/. &ر.F.FF G/..7رNH �G77رF' /F'/ 76&G /7GF /N7'NFF'ERES,1988  'رNFG NرGH .)

 GN77F' /F'/ /.F'7G NG GG'/..7' FGGNH GN77F' OF? 7H7GF'H /.7.F' FG/. /7/F /G7?GF N7'7'

 �FرNG'.F' //'ر'0 '?ر.F7.G H' /F'N7رFF F.7رGF' طN7ر..FF .رFNF' FرG  '?7ر.G N7ر?NH NرG GرFG 87ر>F'H

 F&'/ر. /G7?GF O7.g' /G77g' ?G /F7'FG 'GG'/..7'H GN77F' /F'/F HN/NG GNF7. OF' HN7NF'

 HررإG 7'7رر..'.H ./F'N7ررF'H FررNG'.F' //'رر?'PCI  GN77ررF' FررG ?7ررFG FررG NررG 7NG/رر.F' H/رر?G N7رر?N

(  G'/GH G./6H .N? FGF /NN&GF' /.7FF'H G.NN?HWESDOT,20077 GNFر7 .7ر..?NH 'GG �) NرGF

G77رF' /رF'/ 76ر&G GNF7 .7رNN'ر?G /6رNN FG6رF'H G77رF' (NرN? //6H ?NF OF' 7N6N  FرGGNH

:/NF'.F' 0'N7.F'. GNF7.F' 7NN'?G /N//.H /F'/F' /7G ''7.' 0'N7. 7N.F. 

1- (?7'FG OF' /G77g' G7F.Sections.) 

2- ./FN? 0'//H OF' G7F. G77F' 7&'7. FG /N7'. FG 

3-  /N//.H /FN?F' 0'//H 7/G G.N.'G.NN? 
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4- ..N? FGF GG./H G7.F' /GNF /N//. G.N 

5- ( G7.F' /GNF NF'G.' ('7./' G.NTDV.G7.F' GNF ?NG.G NGH ) 

6- (///7GF' G7.F' GNF OF? HN7/FF G7.F' /GNF NF'G.' FN/?. G.NCDV.) 

7- .'G7/G G. /FN? ///H FGF G77F' /F'/ 76&G ('7/ G.N 

PCI= 100 – CDV                      

8-  6.' G.N ('7/PCI  7طN.G 6.' FN77 F? 'GFGG'. /N7'.FF PCI.0'FN?F' ?NG.F 

 /G.?GF' GNF7.F' 7'N?G G'/..7'. FN77F' ?7'FG //N. GNNF. FGGN //N//F' 0'7'7/F' .7/H

(  'NFH/PCI( FG6رF' NرG /6NG NG 'GG )1  FرN77F' //Nر7 .ر..?. GNF7ر.F' '6رG Hgر. FرG )

H'G '0' //N. G77F' //N. FG'?G (PCI)  FG 7/G'85 '0' /رFN.FGF' //Nر.F' HNرG. FN/ NG �

( FG'?G H'GPCI FG OF?' )70( FG'?G H'H �PCI FG FF' )55  //N. NG 7NG/. OF' 7N6N 

 FN77F'ASTMD 5340,2008).) 

 

( FG6F'1(( 7'NFGF GNF7.F'7'N?G /وضN :PCIH77F' //و.F ). 
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 /F'N7F' :Maintenance 

:/F'N7F' G'/Gأ Maintenance Aims 

/N7N&7 8'7>' /?.7' .7'FGF' .FNF' NG H77F' /F'N7 .G'7. G/.. NG: 

1. .0'F77F' 7G? FG FN7NH 7NG/.F' H/?G FG FFFN 

2.F6G' //'NF //N. 7NGN. Hg. FG /7'N7F' FN>6. /GFG. FG FFFN . 

3.7H7GF' /G7/F 7'7G.7'. //N.GG H77F' F?.N . 

4 H //'7F'H H'Gg' GN6N .(('G7F'H /.G7GF' NF&'7F(Al-hallaq,2004. 

:/F'N7F' ?'وFأMaintenance Types 

( NF'ر.F' N/FF' OF? /F'N7F' 0'NFG? ''7.' .FH .7/ /F'N7F' .G'7. GNF7. FGGNO'Flaherty, 

1988:) 

: .Fر6Fg' GرF' /7.رN Nر.NGF. GرG6' .6رG.G FGر7F'Routine Maintenance 77يNFN.H7F' /F'Nي/  -1

.رG HgرF ?ر'GGN .GرNGF. FرG6 ?ر// GرG 0'7ر7F' Nر6F /FرNF'GG' H'Gر/ 'G/.Fر/ GرNG. Nر? /F' .7/'.ر/ 

 H77رF' 7FرG FرG H'رG?g' '/ر/ ..رN/'?F' /F'N7رF' 'ر  6N' FG6رNH ./رNN.F' GH7>F' ?NG. NGH 0'FHg'

 /F'N7رF' H'رG?' � GرF0 OرF' /G'6رg'. .FرN77F' /77ر' Oر/ /.رGNG7F' 7'76g' /g7'H HNF6F' /7H

g'H � /F.'?F'./NFN.H7F' /F'N7F' NG 'G('N./' G.N /F � H77FF /&7'7F' 0'/g7 

: .<7ررNG. Nرر? 'NFG?Fرر'FNN7 0رر/ 'GFرر/F.'FF' Oرر/ 7F'Periodic MaintenanceييN7H/F' /F'Nيي/  -2

 FGر/ .6رF NرG رطFG /ر.NF7G HNرG. /رF Nر.F' /76Fg' G6G .FN77F' /G/. 7G? FG6 /.NF7GF' /.G7.FF
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/N/.. H' /N/.. 0'NF7 //? 0'7.G ' /.N.F GN6.. H' FG&.. N.F' H77F' FG /FG&.GF' /77g'gG'/..7� 

.FN77F' 0'Gg? GNG7. H //.?GF' H77F' Hg>' //'?'H 

3- ' /F'N7F'䐥ل /N&'F/.7Extraordinary Maintenance 

 .//6. 07NG/. 'G/F? /NF7g' 'G.F'/ 'GNF' H77F' //'?' OF' G/G. N.F' /76Fg' FG6.HH'GF' �//'? 

OF? PN7F. /NNF. ///'H /NFGNG /F.7 FN.7. Hg. FG �FN77F' 'F. //'?' H' )0'.G'7.( 7/G' H' '

.7NG/.GF' G77F' FGNG 

0gرر?F' FرG 87رر>FF 'ر FGH 'GGNF7رر.H GN77رF' /F'N6ر7/ 7ررF' ?ررNG.. 'ر  6N' FرGGN (O'Flaherty, 

1988)  

  /N&'FوF' /F'N7F'Preventive Maintenance 

  FرNFF.F 7N7رFF' Gر.H' 7Nر/ .7رF'?' H' 7NG/ر.F' /7رG.GF' /رN'FNFF /6ر..GF' 0'''7ر.g' G7NF G/..7.

.H'?G FG6. GN77FF N.'.Fg' 7G?F' //'N8H 7NG/.F' H/?G H 0g?F' FN.7. /N&'FNF'  /F'N7F' FG6..

.H77F' OF? .7'FGF' 

 /F'N7F' 0'NوFHأMaintenance Priority 

 FG /.G7G NG /77N.GF' /NNFHg'PMMS H' FN.7. /?. /G.6F' ON.7G OF?PAVER /'/ر?' G.N �

 FN/.7رGF' FG //H//GF' /NF'GF' /7'NGF' F?.. � 0g'/F' G>?G NG /G.6F' G'7Fg G77F' /F'/. /G&'F

.'G6NGF. 
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NNFHgر'N//. OF' /.'/ GF'FG HNG.7 GH7>F' G6G NG /6G.FGF' G77F' /F'/ 0'76&G ?NG.  0ر/ '

 OرF? ''F. /FN/. H77 7NN7. FGGN GF0 ?GH �FNG'.F' //'?'H /F'N7F' .G'7. /'/?' F.' FG FN7/.F'H

( /N7'/g' 'G.'7'7FH /FH/F' 0'7'N7WSDOT, 1997). 

 H77F' /F'N7 NG /NG'7>.F' 0'GوF?GF' G>FGIS Pavement Maintenances 

/' G'>F NG /NG'7>.F' 0'GNF?GF' G'>F' /7 FرNF/.H ?'.7.7ر'H FN6ر..H ?NG..F /.N7/G 0'F'N. //?'F

( ?FررHGIS O?ررF'N.F' 87رر'NF'GGF' 0رر/ )'GF' P/رر/// NF/Gرر' (� NH/.ررF PN<رر'GNF?GF' Gرر'NG'7>.F' 0رر/)

 G'رر>FF FررGGNH 0'G7ررF' 0'ررF'N.H  'ررNG'7>. /7G6ررGF' /ررNF'GGF' 0'ررF'N.F'H 0'ررGNF?GFF FN6ررN7? FNGNF7رر.

'NFG? ?7NN H' /NG'7>.F' 0'GNF?GF' ?H76رGF' /رFH/.H /F'N7رF' 0'N.N.'7.7ر' H'ر7'7 .6رFF' 0'0 '..ر

 /'NGF' F/6H /N/'7.Fg' 0'.'N./g'H //'N/F' .N7'. F/G /?NF.GF' 0'F'N.F' G6G F/G .G/ Hg. FG

H /77.F'' .0'.G7GF' G'./ 

 Gرر.H' 0'ررGNF?G 6ررN6?.F /ررNG'7>.F' 0'ررGNF?GF' Gرر>F G'/..رر'/'7رر/G �/ررN.0NGFF' 'ررG.'6NG. G77ررF' /7 F

 7GNرNH �///ر/GF' G77رF' G'7Fg /NF.F.7GF'H /NF'/F' G77F' /F'/H H77F' /G.6F NGN77F' 87?F'

H FNF/. /7/F  '6N' /NG'7>.F' 0'GNF?GF' G'>F' //67رGF' G77رF' G'7F' /N//.F /8'.GG /NF'GG Gg?.7

G 7رر../'G>F' Gرر/ '/'7/ 7رر77F' /F'Nرر'Nرر.H . G(F'NIGU, 2006.ررN ./.رر'F' 0ررO 7ررN7NG /F'Nرر/ )

(PMMS ?رررG )' /رررNF'GGF' 0'رررFN.7.F' /رررNF'GG0'رررNF&G  NرررG 7'7رررFF' G?/رررF'/'7/ ' /رررN'G/Hg 7'G/.7ررر

(Shahin& Chen, 2002). 

F' 0'7'7/F':/F.'7 

/7'7/ Hg/F' (2004 )H'NF?.  "7N7و. G'>F /F'N7 /G77g' NG /FN/G /7>" 
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.G/GH /7'7/F' OF' 'G'/..7 /N.GFG FG'G.F' FN. .G'F7. G77F'MICRO PAVER .G'F7.H 

GIS FG F.' 'g//'G.7 FG g'0'NF'GG �/6NGGF' .F7N.H .&'.F /7'7/F' OF' GF' FGGN 'G'/..7 

PMMS P6F' /G.?N OF? FG'G.F' 76'.GF' FN.MICRO PAVER &Arc GIS FNG7.F /NFG? 

?F7 7'7FF' /7'/gH '/G77 /FN/G /6>. 

 /7'7/Niju(2006H'NF?. )  "G'>F ' /F'N7H /7'//NG'7>.F' 0'GوF?GF' G>F OF? G&'FF' G77F'" 

 0'GNF?G 7GNN /NG'7>.F' 0'GNF?GF' G>F OF? G&'F G'>F /'/?g /7'7/F' .G/GHg 6NGF. NG 'GG'/..7

 .G'7.'' //'?gH 7'G?' GNNF. OF' P/&NH /GFG.F' /N/ FG /F'?GF' /N&'FNF' /F'N7F'H FNG'.F' //'?

 G77F'g7GF' /G7/ 7NG/. ('?N.7'H /?FN.GF'H /NF'/F' 7Hg /FN77. /G77&FG /F'?GH /G&'/H /FG 

 FGGN GF' OF' /7'7/F' .F7N.H �/GFG.F' /N/' G'/..7PMMS  76'.GF' FG'G.F' OF? /G.?N P6F'

 FN.Geomedia Professional  /NFG? FNG7.F'' /7'/g 7'7FF' 0'..g./G77 

HH7ر.'H /G/' /7'7/ (2008H'NرF?. )  7Nي/ " .7يوFN/G NيG G7يGF' G77يFF G77يF' /يF'/  .يوGF
"/'/>. 

 H' OرF' /7'7ر/F' .F7رN.H �H7رGF' G77رF' /رF'/ 76ر&GF &ر.F.F' 00NرGF 7NN7ر. OرF' /7'7/F' .G/GH

7ر../'G GGرF.F' N.ر& ./'Fر/ '77FرF G 77رF7GF' /Gر/ 6N. /7N7GF' 00'GFF'gر/ 'GFF' HرFG 00N'7ر. 

.0'F'N.F' H'7F FG6 

 /7'7/Kirbas & Gursoy (2010H'NرF?. )  " /يF7FG NيG G77يF' /7'/' G'ي>F 0'N7 أ7'7يN7يو.
/7'..GF' G'7Fg' GN7F.H 8'.G6." 

 G77ررF' /7'/' G'رر>F OررF? /7'7رر/F' 06ررG7HPMS  G.N7رر Nرر.F' H77ررF'H 0'H/g' .ررN.7.F' 'GG'/..7رر

F6G' /N//.F .ر/HH 7ر7F /F'Nر'FF' N?FرG 7'7رG N.رG /7/ر///� 7N.HرF' .F/7'7ر/ 'FرF' OرG GرN'GF Nر/ 
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 ?NG. NG 0'GN7F.F'12  FG  'G7F' NF'G.20  NرGH �//رN. 'رGF' OF? G77F' /F'/ HN.F FGGN G7F7 

 G77رF' 0'ر./N رطFG /ر/'H G7رF NرG  '7N.'H �FNG'.F' //'?'H /F'N7F' 6?. OF' G77F' 0'./N G'7F'

 .NFG /N/.. OF' 

3- /N.GFG //.F'  

G. '?'.. '(NF7 .GFGF' NG7NF'  Nر.N7.. ?H76G 6NGF. NG NFNF/.F'g OرF? G77رF' /F'N23/'7/ 7ر 

H 'G.'.7/. /GF..G NGH 6?. />G'/GF /NF/GF' H77F' FG G7F'H 'رG?'NF''رG.NGG�  H77رF' G6رG .G7رF

  'N.GFG '  'NFF/ 'G?F'H ?G7H 0'?'7F OF   'رNGF7 'GGNF7ر. Gر/ 'G.'/6رH /رGF..GF' 6.?F' ?'NF' /7G 7.? �

NرG '6رG FرG FN.7ر. G. 'H G77رF' /رF'/ /7رG 0'7'G.7ر  ' G77رF' /رF'/ 76ر&G /رFN77 'رGNG 0/رG.?

/F'N7ررF' /ررFN77 OررF? /7H/رر. H/ G77ررF' /ررF'/ Fرر? NررGF7 76رر&G OررF? HN7رر/F' Gرر. GررF0 .رر.NG. 

F'fGNF'G.H G77F' GF6F /G8G  6ر/ .'.رN/. /F'N7رF' 0'رNNFH' .7..ر FرNF/.F' FرG'N? Hg. FGH' 7ر.G

 /NNFHg' FG'N?F' G6G ?NG.GF /GNF/N/7 7G?F'H /F'N7F' NG. 

H'  '/'ررG.?  NررG /ررNG'7>.F' 0'ررGNF?GF' Gرر>F OررF?'   /7'7رر/F' Fرر/G H77F'رر'0 .'7رر/ .ررF'N. //رر?'F ''6ررF

'G7.7H 7'&ط.. /NF'GG /NG7H FG6  /&N.ArcGIS 9.3. 

7رر../F .Gرر/F 0'7<ررGNF?GF' Gرر'NG'7>.F' 0رر/ GررNF/. NررH F?ررG  ' 87ررF/7GF' Nرر/ 'N.gررG /7ررF' F./رر/ 

..رر'FF' 0رF?.GF' 7'7رر7F'. FررFN77. /F'Nر/ 7ررF?'G.G GFGرر/ Gرر? '.'77Fرر7GFF Gر'?// GررF'N.F'  Nر'FF?.GF' 0رر/

 /NNGF7F' 7'&ط.F'F G/..7رGFF FGر7'&ط .6ر.F' FG 7N.G //? OF? HN7/F' G. /N/ �/7H7/GF' H77F

H F&'/.F'H HNF/F' GF..GF 76'.GF'H ?N77F' HN7NF'''GFG .7Fg' 7'N... 

-4 'G.6F'FGH .&'.FF' 7'G8  
'GNGH NFN 87? .&'.F /7'7/F' 'G.6F'FGH NG 6 'NGH7>F' /7N/GF' FN.7.F'. NFG?F' F/7'7/F. 
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HHg' H'&7F' H? /.'.䐥ل' .&'.F: 

HHg' H'&7F' 7F " NG'G (وN?F' N.F' 7/&. OF? H7ط />G'/G �6?. GNGH HGGN 'GGNF7. HG 

/N/ //6F' ?وFF'H "�/NGGF'H 

 Hg. FG H'N7F' '6G OF? /.'.g' .G. /7GF' /NFG? /77'N. 6?. />G'/GF G77F' (NN? FNH/.

 P77.F'H/6NN FG6F'  (2 )/.7FF' /N&GF' (NN?F G77F' OF? FG'G 0'?'7F H77F' /7H7/GF' 

 :.gNH 'fN/ظ

1- .F'H 7N'7.F' F/GN& OG>?F' /.7FF' )/6G.FG �/77N.G �/?G.7G( //6F' 0g'/ ?NG.. FG

0H /7'7/F' F/G 6?. />G'/G H77F  G77F' (NN?F/NF..F' /FN/GF' 7N7'>.  ..7. GF 

 7G>. N.F'H'H77F' 0'7'//F /N7'7F'H /NFGg'  /G'6g'. 'GNG'77GGF' /FN/GF' 0'FG OF OG 

' .F>'' /F7F' 7G6g NG GG7N P6F' 7G''NGF' ('N7FG  NG ..7.F'H /7//FGF' H77F' NG

.&'GFG.  

2-  ?.7NH /7H7/GF' H77F' G>?G OF? /GF..G 0'/6. /N67?F'H /NFN7F' HNF6F' /N.H

 GF0 NG ..7F''&7 'GGG' FG FG'N? //? OF' .F' 6NGF.H GNG7.F' /7gGF6GH /N.FG7  G/?

/NGNG7.F' H'G/g'. /NF.F' 'H. 0'FGF' FG'N?H /NF'?F' 0'.G7GF' H'8H 

3- H77F' G>?G OF? /GF..G 0'/6. 7G/F' /N.H  ..7F' ?.7NH /7H7/GF'' 6?. 7N7. OF

' HNF6F'G (NN?F'g.F'H /N7'G?F& FG' /G'6g'. /?G.7G 0'NN.7G OF''NG (77. OFG 'g 7'7G

7G/F' ..F.G 'GFg. ./GF..G G'./'.H 

4-  /.7F F/GN ?NF7.F'' NG 7G/F' FG 7.G'&7 OF' ..7F' ?.7NH /7'7/F' F/G H77F' .F>' 

'G6NGF..  
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F'G6 ( H2):'.'?'7F FG'G OF? /NF'/F' G77F' (NN?F /N&GF' /.7FF'/7H7/GF' H77F. 

NF'/F' H'&7F' H? /.'.䐥ل' .&'.F: 

7F H'&7F' NF'/F' "وG'G GNNF. 76&G /F'/ G77F' H77F />G'/G �6?." 

Hg. FG H'N7F' '6G OF? /.'.g' .G.   'NH/N /7H7/GF' H77F' (NN? FNF/. .G'F7. /77'N.H 

 F7N.F'H 7G'. H7GN'G' H G77F' /F'/ 76&G GNF OFFG6F' /6NN (3)  /NF'/F' G77F' /F'/ 76&G

7H7G /?. GF6GH /77F' .N7'. FG 0'NF7 7G. 7H7G /?.H  FG'GF 0'NF7 76?' /7H7/GF' H77F

:NF'.F' ظ/gF 'GFg. FGH 

1-  PH'7رر/ .7ررH7/GF' H77ررF' FررG'GF /ررNF'/F' G77ررF' /ررF'/ 76رر&GF /77ررN.GF' /ررGNFF'66 H '6ررG

 NF?N' G77F' /F'/ Hg طFG 0'./.H /F/.?G H77F' .F>'./NFN.H7 /F'N7 OF 

2-  FررGF /77ررF' .N7'رر. FررG 0'NFرر7 7ررG. 7H7ررG /رر?. G77ررF' /ررF'/ 76رر&GF /77ررN.GF' /ررGNFF'

 PH'7'7رر/ .7رر/F' Fرر/G H77ررF'50 H NررF?N '6ررG'/ H G77ررF' /ررF'g /7ررH7/GF' H77ررF' .ررF>

 0'./.H  /&N7 HNG. GN7'./N&'FH /F'N7 OF 

CORRUGATION 

2%

PATCH/UT CUT

5%

POTHOLE     

4%

WEATH/RAVEL 

80%

BUMPS/SAGS  

0%

L & T 

CR    

6%

BLOCK 

CR    

3%

RUTTING     

0%
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3-  H77F' FGF /77F' .N7'. FG 0'NF7 76? 7H7G /?. G77F' /F'/ 76&GF /77N.GF' /GNFF'

 PH'7. /7H7/GF'23 H NF?N '6G' G77F' /F'/ HF  '/ر. /&N7ر HNرG. GN7 /7H7/GF' H77F 

 0'./.H' //'?' OF'''6F FNG'.H. 

 
F'( FG63): ./7H7/GF' H77F' FG'GF G77F' /F'/ 76&G 

/F'/F'' H'&7F' H? /.'.䐥ل' .&'.F: 

7F H'&7F' '/F' /F"F' /F'N7F' /N?وF NG 'Gf �6?. />G'/G H7ط NG G77F' (وN?F /G8 GNGH

 /N//. HGGN G77F' (وN? FGF /F'N7F' GNF'G.�" 

Hg. FG H'N7F' '6G OF? /.'.g' .G. '7?GF' G77F' /F'/ 76&G GNFG  F.'7F' H'&7F' /.'.' FG

H /N/' G77 /F'/ 76&G 'G /GNF FGF HH( HH/.F' /6NNH ////G /GFG.H /F'N7 /N?NF1)  /N?NF

/77F' .N7'. FG )0'NF7 /76? �0'NF7 7G. /?. �/NF'/F'( /F'N7F' /N/. :F/G. 

 AO1 :/F.7 /FNF7   '/. FG .FG7g' (3-5 G7.) 

 AO2 :( /GNG7 /N.FG7' /F.75-7 .)G7 
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 RC: '//'? ''6Fg'. 

  GF6GH/6NN FG6F' (4 )/GFG. /F'N7F' (�/NF'/F' /?. 7G. �0'NF7 0'NF7/76? )FG .N7'. 

/77F'.  'GFGH' ظ/gFf:N. 

1-    'NF'/ /.NF7GF' /F'N7F' FF.?NFF' FG /7H7/GF' H77F' G AO1)) H' /F'N7F' GNF'G. NF'G.

PH'7. (3,291,304)  7gH/'. NGN7G 

2- /F'N7F' /.NF7GF' /?. 7H7G 7G. 0'NF7 FG .N7'. /77F' FH77F /7H7/GF' FG ?NFF' 

AO2)) H'PH'7. /F'N7F' GNF'G. NF'G. (5,171,176 )7gH/ ' /.7F F/G.H NGN7G 

(191%) ./NF'/F' /F'N7F' GNF'G. FG 

3- /F'N7F' /.NF7GF' /?. 7H7G 76? 0'NF7 FG .N7'. /77F' FH77F /7H7/GF' FG ?NFF' 

RC)) H'PH'7. /F'N7F' GNF'G. NF'G. (8,209,656)  7gH/' /.7F F/G.H NGN7G 

(247%) ./NF'/F' /F'N7F' GNF'G. FG 

F'HH/. (1): /N?NF /F'N7F' (�/NF'/F' /?. 7G. �0'NF7 0'NF7/76? )FH77F /7H7/GF'  FG

/77F' .N7'.. 

TM NOW TM AFTER- 5 YEARS  TM AFTER- 10 YEARS  

AO1 AO2 RC 
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F'( FG64): /F'N7F' /GFG.(�/NF'/F' /?. 7G. �0'NF7 76? 0'NF7) FFH77 /7H7/GF' FG .N7'. 

/77F' .H77F' 

F' H'&7F' H? /.'.䐥ل' .&'.F?.'7: 

7F H'&7F' ?.'7F' " NG 07/أ N.F' FG'و?F' NG 'G'6?. />G'/G H77F /F'N7F' /NوFH7 أ'N.."� 

.G. /.'.g' OF? '6G 7F'&H' FG Hg.  /NNFHg' FG'N? GNF /F7'FGFGF' 'G.7FH H77FN& 'G.N.7.H /N

  'NF8'F. ''/..  ' H  /GNF 7.G'.'  ''G.F .'/GNF FF�  /N/.' /.7FF' /GNF 0/'8 'GFG GFg /NNFHg' FG'N? //

F H'GG NG .F''G77F' /NNFH' OF? 7N/ ( HH/.F' /6NNH2 )GF' .7FF'N& /NFFG'N?F OF? /7/&GF' 

/F'N7F' /NNFH' GF6GH ./6NN FG6F' (5 ) .N.7.'/NNFH  /F'N7F'F /7H7/GF' H77F'  '/'G.?  GNF OF?

' FG'N?gG0 F.'7F' /NNFH.'G7 
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F'HH/. (2):  /N&GF' .7FF'FFG'N?F OF? /7/&GF' /F'N7F' /NNFH'. 

NO 1 2 3 4 5 6 7 

 FG'N?

 /NNFHg' 

IFI 
 FG'و?
/G䐧7لF' 

IRI 
.و// 

//'NFF' 

TF 
 G./
7H7GF' 

PC 
 /F'/
G77F' 

OMC 
 /&'GG
/F'N7F' 

NGGأ/ 
 FN77F'
?G..GFF 

 GNF7.
FN77F' 

% (PI) 20.9 20.5 20.0 12.5 10.2 9.1 6.8 

 

 

F'( FG65): ./7H7/GF' H77F' FG'GF /F'N7F' /NNFH' 

 GNFF /.7F 7.G/NNFHg' FG'N? (20.9)%  7'6NH'( HH/.F' NG 'GNF2 )� gFNG ( HH/.F'2)'/ظ 

 /Gg7F' FG'N?.IFI H'/NNFHg' FG'N? GNFF /.7F FF (6.8)%  7'6NH' GNF7.. HH/.F' NG 'GNF

FN77F'. 
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FG6F' NG ظ/gF (5)' � /GNF 7.GPI    F? 7.?.' 7'6NH 'G.F'N7 ..'NF' H77F' HH' G77F' NG GNF

 ?7'6 NGH /6NGF' NF'N.F'26 7.G..7H �' /GNF FFPI  F? 7.?.&..'NF' H77F' 7. 'G.F'N7 

7'6NH 'GNF NG G77F' NF'N.F' .FNGNF' OF?g' 7N7/.F' ?7'6 NGH /6NGF' 

7G'.F' H'&7F' H? /.'.䐥ل' .&'.F: 

7F H'&7F' F'7G'.  G77F' /7'/' G>F 0'GوF?G H䐧ل. HG 0'F'N. //?'F ''6F' HGGN GNG"

 /'G.7N '.'GH �6?. />G'/G H77F /NG'7>.F' 0'GوF?GF' G>F ?G FG'G.F'H" 'GFG� 

 NG .F/G. N.F'H G77F' /7'/' G>F 7.ط Hg. FG H'&7F' '6G OF? OF? /.'.g' .G.' /?.7' HH

'6GF G'/GG .G'F7. /77'N. /NG'7>.F' 0'GNF?GF' G>F ?G /7'7/F'� ' /6N.HgH'G6 /NF'.F'  /NGNG

' F7N.F'H /NG'7>.F' 0'GNF?GF' G>F /&N. NG 0'F'N. //?'F ''6F'' OFg'GFG //'G.7.  

 
F'( FG66):'N. H'./' 0'?'7FF'H ?H7GF' 0'F'0'F'N.F' //?'F OF 



 

24 

 

 

F'( FG67): ' NG 6NNG.F'H 6NG7.F.('G G7' /&N. 

 

 

FG6F' (8):.6?. />G'/G H77 GNF7. /6NN 

 
F'( FG69): /GNF /6NN (PCI )6?. />G'/G H77F /NF'/F'. 
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F'( FG610): GNF /6NN/ (PCI )H77F />G'/G  7H7G /?. 6?.5 7'. FG 0'NF7N7/GF' .. 

 

 

F'(FG611): /GNF /6NN (PCI )FG 0'NF776?7H7G /?. 6?. />G'/G H77F  .N7'.7/GF'. 
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F'( FG612):  /.NF7GF' /F'N7F' /N?NF /6NNg/7H7/GF' H77F' G'7F. 

 

'F( FG613):  /F'N7F' /NNFH' .6NNF/7H7/GF' H77F. 

5- ( 0'N7و.F'Recommendations) 

(1 :/7'7/F' HG 0'N7و. ) 

  OF' /7N.G /.'/ G'FG'7NGG.F'H /G77g' P7N/GH FNFH&7GF' .F'. FG O/GF' FNN7 G'6.F 

.'G.N'G/H 6?. /FN/G /G77' HN7' OF? 8'G/F' G'.. H77F' NG/..7GH 
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  .G'7. GNNG. H'/F'N7F'  G.NN H' GF'6 FG 7N7.GF'H FG'G.GF' G'>FF' OF? /NF.GF' /FG'6F'

' FG  g/. /NF'?F' 7NG/.F' 0g/?G 0'0 G'7Fg' OF' /F'N7F' H'G?'g?7'N6FF N&'N6?F' 7'N... 

 ' 7G.7. H' //6. O7H' ''7.' NG /FN/GF'0'?g7.7 F /G>.FG 7'/G OF? G77F' /F'/ 76&G

0'NF7 /g/ F.' FG GF0H: 

1- 'G.G77' 7NG/. ?... .P7H/ FG6. 

2- '/NF.F.7GF' G77F' GH7>. F6G' FG6. &.F.F. 

3- /76F'H GNF? />G'/GF'H G77F' /F'N7 /NF'?G GNNF. (M&R )/N7N&7F'. 

  G'>F 7N7..Micro PAVER '  7>F �G'>F 6NGF. 'GNG G.N N.F' OFHg' /7GF' .F'G G6G Hg 

 G. /FG �6?. /FN/G NG G77F' /7'/'' G'>F HH'/. G'/..7Micro PAVER. 

   N �'  G/F N6GFF G6G /G>Fg' HH'/. FN/?.. O7N-  /.'/F' .7/-  /FN/GF' /G77' ''/' 7G?.F

.GNNF.F'H /77F' /76F' GF..GF /FN/GF' 'G/.G.. N.F' GNF'G.F' OF' /G'6g'. 

  ?N7N.  N �NF'/F' /N&'FNF' /F'N7F' .G'F7. /N&'FNF' /F'N7F' .G'F7. ?N7N.. /FN/GF' GNF. H'. O7N

' /77g' 0'0 /G77g' ?NG. FG6NF 'G. 7'.F'g 7G>. N.F'H /.7'FG /F'/ NG HNG. N.F' /N.FG7

/N&'FNF' /F'N7F' FG /NG.7. GN77F' NG FG'6G 'GNF?. 

 GNGGG 7'N?G FN.7. (PI )NFH' /'/?gG77F' /7'/إ.G'7.H /F'N7F' /GFG.H/F'N7F' 0'N. 

(2:/NF.F.7G ?N7'6GF 0'N7و. ) 

1-  6?. />G'/GF .F7F' G77F' 0'0 /NF.'/F' H77F' (NN? /F'N7F /NF.F.7G /7'7/ FG?

 F7N.F'H' OF' /&N. OF? /G.?. 0'F'N. //?'F ''6FArcGis ./NF'GG 6// ..7'&ظNG 

2-  0'7H/7.F' F/G 6?. />G'/GF /NF/'/F' H77F' 77'F? (NN? /F'N7F /NF.F.7G /7'7/ FG?

'NGFF /N.F'.F' 0'NFFF'H 07'.?F'H /N77NF' 76.F'HG F7N.F'H 'G7N>H 'OF '''6F //?'F 0'F'N. /G.?. 

OF? /&N. ArcGis //6NG &'7.. ط/NF'GG . 
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3- 'G 6?. />G'/G G77 (NN? /77 NG //N// /6G.'H F&'7H G'/..77/ إGF' /.7? G'/..7' H

 0'7&'7' 87>F' '6GF /77.G HH7/F'.O7.g' F&'7NF' 'G7N> H  FG' F7N.F' F.' 0'F'N.F' OF

 .&'.F OF? HN7/F'H N7'NF .FN. G77F' (NN?F /.NF7GF''GG'7. /F/ 7/G  6? .7طH NG /F'N7

'H /F'?G./N/'7.F 

4- ' H'67'G /FN77G 6?. />G'/G. G77F' (NN?F //N// FNF/. H77 G'/..7'/G?GF' /FN77 H 

'gF NG.7G  .FG7''G7N> H� F7N.F'H 'OF '''6F //?'F 0'F'N. /G.?. OF? /&N. ArcGis //6NG 

 .NF'GG/ط ..7'&
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