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U°^õ   1    SÓu=Á 

 

1 - 1  ›LT‚ SÓKÝ 

 

ÉMÉÄ� uS‛ÑÉ ›¨<ታ` ¨<eØ "L�¨< ¾›kTSØ G<’@ታ ¾}’d ¾SgŸU ›pT�¨< u}ÇŸS ¨ÃU wMi� vÒÖT�¨< Ñ>²? 

K=ÁeŸ�K< ŸT>�K<� Ÿõ}„ ¾J’ ¾ØÑ‚ ¨Ü ›‛é` lMõ ¾J’< ¾S‛ÑÉ ›"KA� SJ‚�¨< Ãታ¨nM :: 

 

ÉMÉÄ� ¾T>Ñ”<u�‛ ¾›ÑMÓKA� G<’@ታ•KT¨p U`S^ እ‛Ç="H@É ¾TÉ[Ó Y^ ÉMÉÄ�‛ ¾T>Áe}ÇÉ[¨< ›"M ª‚ 

}Óv` c=J‛ U`S^¨<U S"H@É ÁKu� uÉMÉÄ� LÃ Ñ<Ç� uÅ[c Ñ>²? w� dÃJ‛ uT‚�¨<U Ñ>²? eM�‚ e`®�‛ }Ÿ�KA 

’¨< :: 

¾U`S^ ¨<Ö?�� ¾ÉMÉÄ�‛ ¾SgŸU ›pU u}SKŸ} KÇ=³Ã‛‚ KÓ‛vታ Y^­� ›eðLÑ> S[Í­�‛ uTp[w uŸ<M 

Ÿõ}„ É`h ›L�¨<:: 

 

ÉMÉÄ� ¾T>Ñ”<u�‛ G<’@ታ ¾SS`S` Y^ ¾T>"H@Å¨< ¾}ÖnT>¨<‛ Qw[}cw ÅI‛’� KSÖup‚ ÉMÉÄ� እ‛ÅÑ<Çታ�¨< 

›Ã’�‚ እ‛Å›eðLÑ>’ታ�¨< SÖ‛ upÅU }Ÿ}M ¾ThhÁ Y^ K=Å[ÓL�¨< እ‛ÅT>ÁeðMÓ °pÉ KT¨<×� eKT>[ÇU 

ßU` ’¨<::  

 

U‛U እ‛"D ¾U`S^¨< }Óv` }SddÃ’� ÁK¨<‚ u}ÅÒÒT> S"H@É ÁKu� u=J‛U K¾� ÁK ¾Ñ<Ç� G<’@ታ uT‛„¨<U Ñ>²? 

K=ÁÒØU eKT>�M G<MÑ>²? u‛n�‚ uvKu?�’� eT@� ÉMÉÄ�‛ SŸታ}M‚ SS`S`' ¾T>ታ¿ ’Ña�‛U SS´Ñw ›eðLÑ> 

ÃJ‚M:: 

KUdK? እ‛Å Sc‛Öp ¨ÃU ¾¢‛¡]� }cvwa S¨<Åp ' Ÿxታ ¾S’n’p ' wMi�' ¾¨<H SsÖ` ¨ÃU ´Ñ� ' ¾kKU 

pw SMkp ' ¾w[� ÉMÉÃ ´Ñ�' wÃÉ vKv�¨< xታ­� ¾ሚታ¿ e‛Øp ' ¾wKA“� SØó�‚ ÁM}KSÅ ÉUê‚ ‛p‚o 

¾ScT� G<’@ታ­� G<K< ¨Åò� uÉMÉÄ� LÃ Ÿõ}„ �Óa� K=Ÿc~ እ‛ÅT>�K< ÖsT> ‚�¨<:: 

¾ÉMÉÄ� U`S^ Y^ ÖkT@ታ‚ ªÒ¨< ¾T>K"¨< uÉMÉÄ� LÃ K=Å`e ¾T>�K¨<‛ Ñ<Ç� ›ekÉV uT¨p‚ ¾}Ÿc~ 

�Óa�‛U KÃ� TekSØ uS�M ÃJ‚M:: ÃIU ¾S‛ÑÉ }ÖnT>­�‛ Ÿ›LeðLÑ> eÒ� KSÖup እ‛Ç=G<U �Ó\ u}vvc 

Ñ>²? KØÑ‚ ¾T>¨×¨<‛ Ÿõ}„ ¨Ü Ÿ¨Ç=G< uSk’e uŸ<M Ÿõ}„ ÖkT@ታ ›K¨< ::  

ÃI ¾ÉMÉÃ U`S^ Y^ SS]Á ÉMÉÄ�‛ uSS`S`‚ ¾}Ñ”¨<‛U ¨<Ö?� u›Óvu< uS[Í SS´Ñu=Á ö`U LÃ 

uTeð` uŸ<M SŸ}M eKT>Ñv pÅU }Ÿ}M‚ ¾Ø‛no Y^­� um U¡` Ãc×M :: 

Ÿ²=IU u}ÚT] ›e�"DÃ ØÑ‚­�‛ u}SKŸ} M‛Ÿ}M ¾T>Ñv‛‛ H>Å�‚ K²=IU ØMk� ÁK¨< M¿ U`S^‛ 

¾U‚"H@Év�¨< ²È­� u²=I SS]Á ¨<eØ }"�}ªM :: 

 

ÃI ¾ÉMÉÄ� U`S^ SS]Á ¾}²ÒË¨< u›Ñ^�‛ ¨<eØ uT‚�¨<U Yõ^ uÉMÉÃ U`S^‚ ØÑ‚ ¾°K� }°K� Y^ 

LÃ KT>WT\ ¾Y^ ¡õKA�‚ vKS<Á­� ’¨< : ÃI SS]Á ›Ue� U°^ö�‛ uª‚’� ¾Á²‚ eK ÉMÉÃ ›e}ÇÅ` e^ um 

Ó‛³u?‛ ¾TcØ ’¨<<:: 
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U°^õ  2   ¾ÉMÉÃ U`S^ e^‚ ]þ`� ›k^[w 

2.1  ¾U`S^ Y^ ›ÖnLÃ Ó‛³u?  

 

2.1.1.    ¾ÉMÉÃ U`S^ ª‚ }Óv` 

 

ª‚¨< ¾ÉMÉÃ U`S^ Y^ ÉMÉ¿ ¾T>Ñ‟u�‛ የአገሌግልት ሁኔታ uSS`S` u¨p~ ¾ታ¿�‛ ’Ña� uS<K< uSS´Ñw ¾ØÑ‚ 

Y^‛ KT>Áe}ÇÉ[¨< ›"M }Ñu=¨<‛‚ �¡¡K„¨<‛ S[Í Te}LKõ ’¨< ::  

ÃI ›Ã’~ S[Í uÉMÉÃ Y^ LÃ K}WT^ SN‛Ç=e ¨ÃU ¾Y^ ¡õM ÉMÉ¿‚ M¿ M¿ ›"L~ u›ÑMÓKA� ¾T>q¿u�‛ 

°ÉT@ KSÑS� : ¾T>ÁeðMÒ�¨<‛ ¾ØÑ‚ ›Ã’� KS¨c‛‚ Sõ�N? uSeÖ�U ÉMÉÄ� u}Ñu=¨< ›ÑMÓKA� SeÖ� 

uT>�K<u� Å[Í ¾TqÁ S‛ÑÉ‛ KSh� uእÏÑ< Ã[ÇªM :: Ÿ²=IU u}ÚT] ÃI S[Í ÉMÉ¿ ¾SgŸU ›pS< U‛ ÁIM 

እ‛ÅJ’ KTØ‚�U Áe�LM ::  

 

2.1.2.   ¾ÉMÉÃ U`S^ ¾Y^ H>Å� ¾T>“[¨< SM¡ ( ®<Å� )  

 
¾ÉMÉÃ U`S^ Y^ ›ðéçU Ø‛no ¾}VLu� u�Ÿ<[� ¾T>W^‚ ²S‚© ¾›W^`‚ ¾S[Í ²È‛ ¾}Ÿ}K K=J‛ ÃÑvªM 

:: wMi��‛‚ Ñ<Ç��‛ uT>Ñv T¾�‚ SS´Ñw ›eðLÑ> c=J‛ ›‛Ç‛É Ñ>²? u›¾`‚ u¨p� Sð^[p du=Á ¾T>Ÿc~ u›Ã‛ 

KT¾� ¾T>Áe�Ó\ wMi� ScM ’Ña� እ‛ÅT>ÁÒØS<U Ãታ¨nM :: 

¾ÉMÉÄ� wMi� ¾T>ËU[¨< Ñ‚ }Ñ‛w}¨< Ÿ}Ö‚klu� Ñ>²? ›‛e� ’¨<:: K²=IU ª‚¨< U¡‛Á� ¨Ç=Á¨<’< SeÖ� 

ŸT>ËU\� ›ÑMÓKA� ¾}’d c=J‛ ¾¡��K< e^U ¨Ç=Á¨<’< SËS` Ã“`uታM:: ¾›‛É ÉMÉÃ SÔÇ�‚ Sõ[e w²< 

�Óa�‛ K=ÁeŸ�M እ‛ÅT>�M Ãታ¨nM:: 

¾ÉMÉÄ� ›e}ÇÅ` ®<Å� ŸÉMÉÃ Ó‛vታ Ñ>²? ›‛e� ÉMÉ¿ ›ÑMÓKA~‛ ›Ö‚pq uK?L ÉMÉÃ •እeŸT>}" É[e ÁK¨<‛ 

Ñ>²? ÁÖnMLM::  

eK²=I u›ÑMÓKA� ²S’< }Öwq ›eðLÑ>¨<‛ ›ÑMÓKA� እ‛Ç=cØ uU`S^ Ñ>²? S<K< ¾Ñ<Ç� S[Í Scwcw ¾ÉMÉ¿‛ °ÉT@ 

KT^²U ¾T>Áe�M ¨pታ© ØÑ‚ KTÉ[Ó ßU` Áe�LM‚ S`T]­� u²=I Ñ<ÇÃ LÃ S<K< GLò’� K=cT�¨< ÃÑvM::   

ÅMÉÃ‛ ¾S´Ò� ›eðLÑ>’� K=Ÿc�U ¾T>�Mu� ታ uS“\ ¾U`S^ ¨<Ö?�‚ ¾S[Í­� �¡¡K„ ¾SJ‛ }Ñu=’� 

›ÁÖÁÃpU:: 

 

up`u� K=ታ¿‚ KSK¾� ›e�Ò] ¾T>J’< ¾Ñ<Ç� ›Ã’��U ¾T>“\ c=J‛ ›‛Ç‛É Ñ>²? ¾T>ÁÒØU ¾›¾` G<’@ታ ¾U`S^¨< 

Y^ ¨<Ö?�‚ �¡¡K„ ¾S[Í ›S²ÒÑw LÃ ›dd�‚ ›e�Ò] G<’@ታ­�‛ K=ðØ\ Ã�LK< :: u›ÖnLÃ SMŸ< e‚¾¨< Ó‛ 

uÉMÉÃ LÃ ¾}ðÖ\ Övw e‛Øq� uÅ[p ¾›¾` ¨p� uÑ<MI‚ uÓMê ÃታÁK< :: ¾¨<H S‛ÖvÖw‚ uእ`Øu� T»� 

w²<¨<‛ Ñ>²? u´‚w ¨p�‚ Ÿ´‚w u%EL እ‛"D ukLK< ÃታÁK< ::  

T‛„¨<U kÅU wKA ¾}W^ ¾ØÑ‚ Y^ "K u¾U`S^¨< Ñ>²? G<K< ÁeŸ}K¨< K¨<Ø S“` ›KS“\‚ ¾T>Ñ‟u� G<’@ታU 

uØ‛no Sታ¾� ÃÑvªM :: ÃIU uk×¿ Ñ>²? KT>Å[Ó ¾ØÑ‚ Y^ SÖkU ¾T>Ñv‛‛ ldle T�]ÁM‚ ¾›W^` ²È‛ 

uSÑUÑU ¾}hK G<’@ታ‛ KSõÖ` Áe�LM :: kÅU vK<� Ñ>²?Á� u}Å[Ñ ¾U`S^ Y^ ¨p� uÉMÉ¿ LÃ K=¨cÉ 

ÃÑvªM ¾}vK `UÍ ’Ñ` Ó‛ }Óv^© ÁMJ’ "K u²=I„¨< ¾U`S^ Ñ>²? SS´Ñw‚ ]þ`� TÉ[Ó ›eðLÑ> ’¨<:: 

    

2.1.3.    KÉMÉÃ U`S^ Y^ °pÉ T²ÒË� 
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¾ÉMÉÃ U`S^ Y^‛ KT"H@É ¨Å Se¡ ŸS¨<×� uò� eK እÁ‛Ç‛Æ ÉMÉÃ }²ÒÏ� Ÿ}kSÖ¨< ¾S[Í óÃM ¨<eØ 

eKT>ðKÑ¨< ÉMÉÃ }³TÏ’� ÁL�¨<‛ S[Í­� ›ekÉV T¾� }Ñu= ÃJ‚M :: 

kÅU wKA U`S^ ¾}Å[ÑL�¨<‛ ÉMÉÄ�‛ u}SKŸ}U u¨p~ wMi� ›Kv�¨< }wKA ¾}’X ö�Ó^õ‚ ¾S`T]­� 

›e}Á¾� ¾}cÖu�‛ ö� ¢ú ›É`ÑA Ãµ S‛kdke ¾T>ÖpU c=J‛ SW[ታ© S[Í­� ‚�¨< }wK¨< ¾T>ታS‛v�¨<‛ 

›‛Ç‛É Hdx�‛ ŸqÖ^‚ ŸU`S^ ö`S< LÃ S¨cÉ ÁeðMÒM :: 

እ’²=IU 

 ¾ÉMÉÃ eU‚ ¾ÉMÉ¿ SKÁ lØ`  

 ÉMÉ¿ ¾T>Ñ‟u� xታ uŸ=/T@�` `k� 

 ¾ÉMÉÃ U`S^ e^ ®<Å� 

 ÉMÉ¿ ¨‛´‛ ¾T>Ás`Ø ¨ÃU Å[p S}LKòÁ SJ’<‛ 

 ¾ÉMÉ¿ ›Ã’� KUdK? ¾¢‛¡]�' ¾w[�' ¾Ó‛w ¨ÃU ¾¢‛¡]�‚ ¾w[� SJ’<‛ }g"T> Ucf­� ¾¢‛¡]� 

¨ÃU ¾É‛ÒÃ Ó‛w SJ‚�¨<‛ ' ¾SW[� ›Ã’~‛ ' 

 ŸÉMÉ¿ qÖ^ ö`U LÃ ¾T>Ñ”< እ‛Å ÉMÉÃ `´S� ' eó� e‛� eþ‛ SJ’<‛‚ ¾SdcK<�‛ ' 

 ¾ÉMÉ¿ SÒÖT>Á­�‚ }g"T> Ÿ<i’@ታ­� ›Ã’�' 

 ÉMÉ¿ ¾}W^u�‛ Ñ>²? ¾SXcK<� ‚�¨< :: 

¾}Ökc<�‛ S[Í­� uØMk� SS`S`‚ T¨p Kª‚¨< Y^ እ‛Å S’h Hdw ÁÑKÓLM :: 

KÉMÉÃ U`S^ Y^ ¾T>²ÒË¨< °pÉ‚ ”aÓ^U ¾T>Ÿ}K<�‛ ¯LT­� KSðìU ¾T>Áe�M SJ‛ ÃÑvªM :: 

 

G/  ÉMÉÄ� ›ÑMÓKAታ�¨<‛ እ‛ÅT>Öupv�¨< እ‛Ç=cÖ< G<’@ታ­�‛    

    TS��� ' 

K/  ¾U`S^ Y^¨< uØMk�‚ u}Ñu=¨< pÅU }Ÿ}M S"H@Æ‛ KT[ÒÑØ ' 

N/  uU`S^ Y^ ¾T>Öó¨<‛ Ñ>²? }S××‟ KTÉ[Ó 

S/  KU`S^ Y^ ¾T>¨×¨<‛ ¨Ü KSk’e 

K²=I Y^ ›eðLÑ>‚ ›S� ¾J’< ’Ña�‛ G<K< uእpÆ ´ÓÏ� H>Å� ŸÓ‛³u? TeÑv� ÁeðMÒM :  

 

KUdK?  

 KÉMÉÃ ØÑ‚ ›ÑMÓKA� ¾T>¨<K< ¨Å ÉMÉ¿ Ÿõታ xታ­� KS¨×Ý’� ¾T>ÁÑKÓK< sT>‚ ›ÓÇT> w[��‛ 

 uØÑ‚ Ñ>²? SeSa�‛ K}iŸ`"] ´Ó KTÉ[Ó ¾T>ÁeðMÑ< ¾�^ò¡ UM¡�‚ ldlf�‛ 

 ¾SW[�‚ ¾ØMk� xታ­�‛ uÓMî KT¾� ¾T>ÁS� Å[p ¾›¾` Ñ>²?‛  

 uw[� ÉMÉÃ U`S^ ¨p� ›eðLÑ> K=J’< ¾T>�K< ¾kKU pw Y^­�‛ ¾SXcK<� G<K< upÉT>Á u�Ÿ<[� 

¨<eØ ¾T>Ñu< ‚�¨< :: 

¾ØÑ‚¨< Y^ uT>"H@Éu� Ñ>²? }LLò }iŸ`"]­� LÃ SÚ‚’p እ‛ÇÃðÖ` }iŸ`"]­� ¾TÃu²<u�‛ Ñ>²?‚ k‛ SU[Ø 

›KÁU ØÑ‚¨< ¾T>"H@Éu�‛ SeS` w� ²Ó� SY^�‛ ŸÓU� ›eÑw� u}hK¨< ›T^ß uSÖkU K}iŸ`"]­� Ñ>²?Á© 

¾Te}‚ÑÉ Y`®� S²`Ò� ›eðLÑ> Ñ<ÇÃ ’¨< :: 
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¾ÉMÉÃ Gw� ›e}ÇÅ` ®<Å� 

 

 

2-1-5   ¾U`S^ ¨<Ö?�‛  ]þ`� eKTÉ[Ó   

 

uU`S^ ¨p� ¾}S²Ñu< T‚�¨<U Ñ<Ç��‚ wMi�� uÑ<Ç� SÖ‚�¨< ›T"Ã’� uÅ[Í ¾T>K¿ c=J‛ uU°^õ Ze� LÃ 

¾U‚¾¨<‚ u´`´` ¾}kSÖ¨< ¾wMi�‚ ¾Ñ<Ç� ›Ã’�� uU°^õ ›^� ŸU‚¾¨< ¾wMi�� �‛}‚ Ò` }³UÅ¨< ÓMî 

uJ’ SMŸ< u]þ`� እ‛Ç=k`w ÃÅ[ÒM :: 

 

uU`S^ ö`S< LÃ ¾wMi� ›Ã’��‛‚ ¾Ñ<Ç� SÖ‚�¨<‛ uØ‛no SS<L� uÉMÉ¿ LÃ ¾}Ÿc}¨<‛ Ñ<Ç� uT>Ñv 

KS[Ç� ŸTe�K<U uLÃ Ÿ²=I kÅU ÉMÉ¿ c=S[S` Ÿ}S²Ñu¨< Ò` uT¨ÇÅ` ¾}Ñ”¨<‛ K¨<Ø‚ M¿’� KSÑ‛²w 

ÁS�M :: 

ö�Ó^ö�‛ T‛d� እ‛Å}ÚT] Tw^]Á ¾T>ÁÑKÓK< e°L© S[Í­�‛ ÅÓV uእÏ uSdM Tp[w ¾uKÖ ¾T>[Ç c=J‛ 

ö�Ó^ö�‛ u}SKŸ} ÉMÉ¿‛  
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uÑA‛ ' 

uò� Kò� እ‚ 
Ñ<Ç� ¾Å[cu�‛ xታ u}ÚT] ›‛e� TÁÁ´ ÁeðMÒM :: 

 

ö�Ó^ö� vKkKU  እ‛Ç=J’< ¾T>ðKÓ c=J‛ u}KÃ ÉMÉ¿ Ÿò� Kò� c=’X uØl` WK?Ç LÃ ›‛Ç‛É ª‚ ª‚ S[Í­�‛ 

Teð` ö�Ó^ñ ukLK< ¾¾�„¨< ÉMÉÃ እ‛ÅJ’ KSK¾� Ã[ÇM :: Ç=Í=ታM "T@^­� }S^ß ‚�¨<::  

uU`S^ ¨p� uö`S< LÃ ŸT>VK<� ¾wMi� ›Ã’��‚ ¾Ñ<Ç� SÖ‛ S[Í u}ÚT] }³TÏ’� ÁL�¨< ›e}Á¾�� 

u=S²Ñu< Y^¨<‛ ¾}hK‚ vK S<K< S[Í ÁÅ`ÑªM :: 

 

ÃI ›Ã’~ ¾]þ`� ›k^[w eK ›‛É ÉMÉÃ }ŸታታÃ’� ÁK¨< S[Í‛ ŸSÁ´ ›‛í` Ÿõ}„ ÖkT@ታ ÁK¨< c=J‛ ¾K¨<Ø 

G<’@ታ­�‛ KTSdŸ` ›‛É ¨Ø ¾wMi� SKŸ=Á‚ ¾Ñ<Ç� SÖ‛ Å[Í‛ }Ÿ�KA ¾}W^‛ U`S^ KTS³²‛ Ã[ÇM :: 

¾U‛S[U[¨<‛ ÉMÉÃ ›eSM¡� T‚�¨<‛U Teታ¨h­� ¾U‚cõ`u� ¾}K¾ ö`U u BMS T‛ªK< LÃ ¾}"}} c=J‛ 

Ã¦¨<U ¾Ñ<Ç� G<’@ታ¨<‛ u}SKŸ} ´`´` Ñ<ÇÄ�‛‚ uk×Ã’� S¨cÉ ¾T>Ñv�¨<•`UÍ­� U‛ SJ‛ •እ‛ÅT>Ñv¨< 

S`T]¨< vKS<Á ›e}Á¾� ¾T>cØu� ÃJ‚M :: 

u}ÚT]U eK ÉMÉ¿ K¾� ÁK ታ]¡ U‚Mv�U ŸÓ‛vታ‚ kÉV ÉMÉ¿ uU‛ LÃ እ‛Å’u` ¾T>‚Ñ` ¨ÃU uÉMÉ¿ LÃ 

¾}Ÿc~ ›ÅÒ­� ¨ÃU kÅU wKA ¾}Ÿ‚¨’ ŸvÉ ØÑ‚ እ‛Ç=G<U K?KA� ¡e}��‛‚ u=S²Ñu<  Kታ]¡’� ¨ÃU KTeታ¨h’� 

ÃÖpTK< ¾T>vK< T‚�¨<‛U ’Ña�‛ S`T] SG‛Ç=c< እ‛Ç=S²Ów ¾T>Öupu� ’¨< ::  

ÃI ö`U ŸK?KA� ö`V� Ò` u›ÖnLÃ eK ÉMÉ¿ ›ÖnLÃ‚ ´`´` S[Í ¾T>cØ uSJ’< ^c<‛ ¾�K óÃM uÉMÉ¿ eU 

}Ÿõ� uÇ=e�]¡� ¨ÃU uY^ ²`õ u=a ¨<eØ SkSØ Ã“`uታM :: ÃIU ukØታ ¨Å   ¢Uú¿}` c=e}U Çታ ¨<eØ 

SÓv� እ‛ÇKu� ¾}Öuk J“ ’¨<:: 

u›ÖnLÃ ÉMÉÄ� ŸU`S^ ¨<Ö?� u%EL ¾ThhÁ e^ K=c^L�¨< ÃÑvM uT>M ›ÖnLÃ Hdw S’h’� ›T^à�‛ 

TekSØ uÑ<Ç¿ LÃ ¨<d’@ KT>cÖ< GLò­� እ‛Åª‛„ ÖnT> SX]Á ÁÑKÓLK< ::  

 

2.1.4.     ¾ÉMÉÃ U`S^ Y^ H>Å� 

 

T‛„¨<U ÉMÉÃ‛ ¾SS`S` Y^ e‛ËU` ¾U‛S[U[¨< ÉMÉÃ uእ`ÓØ ¾T>ðKÑ¨< SJ’<‛ uS‛ÑÆ eU‚ uÉMÉ¿ 

lØ` ›KÁU u ( GPS ) ¢`É’@� KÃ}‛ M‚¨<k¨< ÃÑvM ::  ÃI "MJ’ Ó‛ eK ›‛É ÉMÉÃ ¾^c< ÁMJ’ ¾}dd} S[Í 

M‛Ã´ እ‛�LK‛ :: 

¾U`S^ ¨<Ö?� ¨ÃU ¾S[Í ewew ›ØÒu= ¾T>J’¨< Kk×Ã ¨<d’@ cÜ ›"L� Ø^� vK¨< KSp[u< እ`ÓÖ„ e‛J‛‚ 

ÁM}dd}‚ ÁM}Uታታ S[Í e‛S²Ów c=J‛ S[Í­�‛ KSS´Ñw ÉMÉ¿‛ uT¾�' uSK"� እ‛Í= kÅU wK‛ 

¾U‚¨<k¨<‛ ’Ñ` uTeታ¨e‚ u²=IU uS}TS‛ SJ‛ ¾Ku�U :: 

¾´‚w‚ ¾`Øu� G<’@ታ­� እ‛Ç=G<U um w`H‛ ›KS“` እÃታ‛ ŸT¨"�¨<U uLÃ ¾e‛Øq� eó�‚ Øu�U uS<k� SÖ‛ 

Ÿõ‚ ´p TK� K¨<Ø እ‛ÅT>ÁS× Ãታ¨nM :: 

 

uU`S^ ¨p� ¾’u[¨<‛ ¾›¾` G<’@ታ•SS´Ñw ›eðLÑ> ÃJ‚M:: u}KÁ¾ ›¾` ¾U‛S²Óu¨< S[Í u²=G< du=Á w� K¨<Ø 

K=“[¨< Ã�LM :: °Kታ© ¾J’ ¾U`S^ Y^ pÅU }Ÿ}M S‛Åõ ¾T>ÁeðMÓ c=J‛  

KUdK?' 
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ŸÉMÉ¿ ¾LÃ ›"M ‛×õ uSËS` uSÒÖT>Á­�  (Expansion Joint ) LÃ ¾T>ታ¿ �Óa�‛ uSS´Ñw uÉMÉ¿ ¨KM‚ Ñ`Å` 

LÃ ¾T>ታ¿�‛ G<K<‛ uT×^� ¨Å g¡U ›e}LLò Ÿ<i’@ታ­� (  Bearings ) uTU^� SS`S` እ‛�LK‛ :: 

 

ÃI ›Ã’~ pÅU }Ÿ}M ¾LÃ„¨<‛ ¾ÉMÉÃ ›"M (Super structure) S<K< uS<K< uSS`S` u¨<H Te¨ÑÍ ›T"Ã’� ßU` 

¾T>SÖ<‚ Kታ�„¨< wMi� U¡‛Á� ¾T>J’<�‛ እÁ×^‛ M‚Mõ Áe�K‚M :: 

 

uSkÖM ¾ታ�„¨< ¾ÉMÉÃ ›"L� LÃ uUcf­�‚ uSW[� LÃ ¾S‛g^}� ' Ÿxታ S‛kdke‚ ¾SeSØ �Óa� እ‛ÇK< 
እ‚ÁK‛ :: uSÚ[h ¾ÉMÉ¿ SÇ[h­�‛ uSS`S` Sg`g` ' ¾`w^w Sð‛kM‚ ¾SXcK<�‛ M‚Ã እ‛�LK‛ :: 

 

Ÿ²=I u}ÚT] uÉMÉ¿ LÃ Ñ<Ç� K=ÁeŸ�M ¾T>�M u¨‛²< SÓu=Á‚ S¨<Ý ›"vu= እ‛Ç=G<U u²<]Á¨< ¾T>ታ¿ ’Ña�‛ 

u�Ÿ<[� T¾� ÁeðMÒM :: 

 

2.2 ¾U`S^ Y^­� 

  

2.2.1.     ¾U`S^ Y^ ›Ã’�� 

 

¾ÉMÉÃ U`S^ Y^ ¾T>"H@Év�¨< Å[Í­�‚ G<’@ታ­� u²=I SS]Á ¨<eØ uZc� }ŸõK¨< ÃÑ„K< :: እ’²=I Å[Í­� 

¾}ŸóðK<� ŸT>cÖ<� ÖkT@ታ uÉÓÓVi u�Ÿ<[� Sታ¾� ŸT>Ñv�¨< ¾ÉMÉÃ ›"L�‚ ŸU`S^ ²È­� ›‛í` ’¨< :: 

 

1/  SÅu„ U`S^ (  Regular Inspection )  
 
ÃI u›S� ›‛É Ñ>²? sT> ¾Ñ>²? cK?Ç }²ÒÏ�K� ¾T>Å[Ó U`S^ c=J‛ uÉMÉ¿ LÃ ÁÒÖS< Ñ<Ç�� እ‛ÇK< ¾ÑAÅK<‚ 
Ÿ›ÑMÓKA� ¨<ß ¾J’< ’Ña�‛ KT×^� ¾T>Å[Ó ¾SËS]Á Å[Í U`S^ ’¨<:: ÃI U`S^ u}�K SÖ‛ Ÿ¨‛²< Y` 

uSJ‛ G<K<‛U ¾ÉMÉ¿‛ ¡õM KT¾� እ‛Ç=�M ¨<H¨< c=k‛e ¨ÃU uÅ[p Ñ>²? K=Å[Ó ¾T>Ñv ’¨< :: 

 

2/  ª‚ U`S^  ( Major Inspection ) 
 

ÃI U`S^ up`u�‚ uØMk� uÉMÉ¿ ›"L� LÃ ¾T>Å[Ó c=J‛ ¾ታ¿ ’Ña�‛ G<K< uêOõ uTeð` Ÿ}�KU S¨cÉ 

¾T>Ñv¨<‛ •`UÍ u}SKŸ} Ÿ›e}Á¾� ßU` ¾T>k`wu� ’¨< :: 

ÃI U`S^ u¾Ze� ¯S� ¾T>Å[Ó c=J‛ G<K<‛U ¾ÉMÉ¿ ¡õKA� up`u� KT¾� ¾T>Áe�K< ²È­�‛ uSÖkU u›Ã‛ 

¾T>Å[Ó U`S^ ’¨< :: u¾Ç=e�]¡~ ¾T>²ÒË¨< ¾Ñ>²? cK?Ç u›S� c=f ÁIM ¾Ç=e�]¡~ ÉMÉÄ�‛ KSS`S` እ‛Ç=�M 

u¾›S~ }Óv^© TÉ[Ó ¾T>�M u==J‛U Ÿc¨< GÃM‚ Sd]Á ›ÖnkU እ‛Ç=G<U uGÑ` ›kõ Å[Í ¨Ø’� ÁK¨< ›c^` 

KSŸ}M ufe� ›S� ›‛É Ñ>²? GÑ` ›kõ ¾ÉMÉÃ U`S^ e^ Se^� ¾}hK ÃJ‚M:: 

 

3/  ¾›ÅÒ Ñ>²? U`S^  ( Emergency Inspection ) 
 

ÃI U`S^ እ‛Å እd�' ¾S_� S‛kØkØ ' ¾S_� S‛g^}� ' ÑA`õ ¾SdcK< ›ÅÒ­� vÒÖS< Ñ>²? ¾T>Å[Ó ’¨< :: 
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4/  M¿ U`S^  ( Special Inspection ) 
 
ÃI ÅÓV K¾� vK G<ኔ@ታ u}¨c’< ¡õKA� LÃ TÉ[Ó c=ÁeðMÓ ¾T>"H@É ’¨< :: kÅU vK<� Ze� ¾U`S^ ›Ã’�� ¨p� 

¾ታ¿‚ M¿ Ø‚�‚ õ}h ÁeðMÒ�ªM ¾}vK< ¾ÉMÉÃ ›"L� "K< u²=I„¨< ¾U`S^ ›Ã’� uM¿ G<ኔ@ታ ÃÖ‚K< :: እ’²=I 

¡õKA� uÑ<Ç� SÖ‛ SKŸ=Á¨< Seð`� Å[Í "A” ¾}c×�¨<‚ ¾}ÑAÆu�‛ U¡‛Á� እ‛ÅÑ‚ uTØ‚� Kk×Ã ¾ØÑ‚ Y^ 

እ‛Ç=²ÒÌ ¾}¨c’< ‚�¨< :: 

ŸLÃ ¾}²[²[¨< ¾U`S^ ›Ã’�� ¾Å[Í SKÁ�¨< Ÿ²=I kØKA uT>ታ¾¨< c‛Ö[» እ‛ÅT>Ÿ}K¨< }ÖnMLDM :: 
 

16 

K?KA� ¾ÉMÉÃ ›"L�‛ ¾T>Ád¿ ”L“� u¢Uú¿}` vKS<Á u›¨<� "É }²ÒÏ� ¨Å BMS •እንዯሚገባ ታሳቢ ቢዯረግም uª‚’� Ó‛ 

uÉMÉ¿ u¾�„¨< ›"M LÃ U‛ ›Ã’� Ñ<Ç� •እ‛ÅÅ[c ¾T>ÁdÃ eእL© SÓKÝ­� u¨[k� LÃ እ²=Á¨< Se¡ LÃ T²ÒË� 

¾ÓÉ ÃJ‚M :: • 

 

uእ`ÓØ ¾›w³„­�‛ ›aÑ@ ÉMÉÄ� ”L‛ TÓ”�‚ ¾q¿ ö�Ó^ö�‛ Tcvcw Ñ>²? ¾T>ÖÃp‚ ›e�Ò] Y^ ’¨< :: J“U 

uT‚�¨<U Ñ>²?‚ xታ• ”L“� u}Ñ”< Ñ>²? uØ‛no }Öwk¨< ¨Å ¢Uú¿}` ¨<eØ እ‛Ç=Ñu< ÃÅ[ÒM :: ÃI vMJ’u� Ó‛ 

ÉMÉÄ� vK<u� ›sU }K¡}¨<  As built  ýL‛ K=²ÒÏL�¨< Ã�LM:: 

 
እÁ‛Ç‛Æ ¾ÉMÉÃ ö�Ó^õ ¾^c< ¾J’ ¾TQÅ` lØ`‚ eU }cØ�� e"’` uT>vK¨< Ti‛ ›T"Ã’� ¨Å ¢Uú¿}` Ñw� 

እ‛Ç=kSØ ÃÅ[ÒM :: ¾ö�Ó^ö� u¢Uú¿}` SkSØ ¾ÉMÉ¿‛ Ñêታ• ŸTd¾~U vhÑ` ÉMÉ¿ ¾T>Ñ‟u� ›"vu=‚ 

SM"® UÉ^© ›kTSØ‛ ßU` uTd¾� eK ›"vu=¨< SÖ’„ e°L© Ó‛³u? ÁeÚw×M :: 

 

ŸêOõ‚ ›G³© S[Í­� u}ÚT] ¾ÉMÉÄ�‛ ö�Ó^õ‚ ”L“� T¾� S�M ERA-BMS ‛ Ÿ²S‚© ¾ÉMÉÃ ›e}ÇÅ` 

Y`®�� ›‛Æ ÁÅ`ÑªM :: 

 

 

 

 

2-2-2   ¾U`S^‚ ¾ØÑ‚ pÅU }Ÿ}M 

 

uÉMÉÄ� LÃ ¾ØÑ‚ Y^ ¾T>Å[Ñ¨< ŸØÑ‚ u%EL uØ\ G<’@ታ ›ÑMÓKA� እ‛Ç=cÖ< uTÉ[Ó እ’²=I‛ ¾Q´w SÖkT>Á 

‛w[�� ŸÑ<Ç� uSÖup K[»U Ñ>²? እ‛Ç=q¿ Te�M‚ u}ÖnT>U LÃ K=Å`c< ¾T>�K< Ñ<Ç��‛‚ SÑ<LL��‛ KSk’e ’¨< 

:: 

¾ÉMÉÃ U`S^ ¾T>"H@Å¨< ÉMÉ¿ u›ÖnLÃ ¾T>Ñ‟u� G<‘@ታ uT¨p K=Å[Ó ¾T>Ñv�¨<‛ ¾ØÑ‚ ›Ã’� KS¨c‛ c=J‛ 

ÃIU ¾ØÑ‚ Y^ ›Ã’~‛ ' SÖ’<‛ ¾T>ÁeðMÑ¨<‛ Ów®� uS<K< upÉT>Á }}U“ ¾T>²ÒÏ ÃJ‚M :: 

uU`S^‚ uØÑ‚ Y^ p‛Ï� ¨p� �Ÿ<[� K=cÖ¨< ¾T>Ñv¨< ¾Ñ<Ç� ›Ã’~‛ SK¾� w� dÃJ‛ ¾Ñ<Ç~‛ U¡‛Á�‚ 

u}iŸ`"] LÃ K=ÁeŸ�M ¾T>�K¨<‛ ›K<ታ© ÑA’<‛U ßU` ’¨< ::  
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U‛U እ‛"D S`T]­� እ‛Å ›S�’~ ¾^d�¨<‛ ¾U`S^ ›"H@É SÖkU ¾T>�K< u=J‛U Ÿ²=I uታ� ¾T>Ÿ}K¨<‛ pÅU 

}Ÿ}M T¾� }Ñu= ÃJ‚M:: 

 

1 u}ðLÑ>¨< ÉMÉÃ LÃ SÉ[e 

2 }iŸ`"]¨<‛ Ÿ›ÅÒ ’í uJ’ G<‘@ታ xታ S`Ù TqU 

3 ¾ BMS S[Í ‛vw‛ ›Ã� ¾ÉMÉ¿‛ eU‚ �¡¡K„ xታ‛ T[ÒÑØ 

4 GPS uSÖkU ¾xታ¨<‛ ‛vw T[ÒÑØ 

5 Ÿ›v�S‛~ ËUa ¾SŸ=‚ SH@Í S‛ÑÆ‛ uT>Ñv T¾� 

6 ¾ÉMÉÃ SÇ[h S‛ÑÉ‛ T¾� 

7 G<K<‛U ›?¡eû‛i‛ ÐÃ‛��‛ T¾� 

8 ¾S‛ÑÆ‛ ‛×õ G<‘@ታ SS`S` 

9 ŸÉMÉ¿ Ó^‚ k‟ ¾T>Ñ”< እËታ‚ ÉÒö�‛ T¾� 

10 ŸÉMÉ¿ LÃ ¨<G ¾T>Á¨`Æ kÇÇ­�‛ T¾� 

11 ¾›"vu=¨<‛ ¾S_� ›kTSØ uØV‚ SSMŸ� 

12 ¨Å ÉMÉ¿ ¾ታ�„ ¡õM S¨<[É 

13 uÉMÉ¿ Ó^‚ k‟ ¾T>Ñ”< }g"T>­�‛ ›v�S‛��‛ T¾� 

14 u›v�S‛� LÃ ÁK< u?]‛Ô�‛ T¾� 

15 ¾SGŸM Ucf­�‛ T¾� 

16 ¾Ucf­� u?]‛Ó‛ T¾� 

17 ¾¨<G¨< S<L� ¾T>Å`eu�‛ Ÿõታ T¾� 

18 ¾¨‛²<‛‚ Ç`�­�‛ እ‛Ç=G<U uÔ`õ }Ñõ}¨< ¾SÖ< "K< T¾� 

19 ¾ÉMÉ¿‛ Ñ`Åa� SSMŸ� 

20 ¾ÉMÉ¿‛ È¡ Ÿe` ¨ÅLÃ SSMŸ� 

21 wMi��‛‚ Ñ<Ç��‛ uS<K< ö�Ó^õ T‛d� 

22 ¾U`S^ Ó‟�� uS<K< uö`U LÃ SS´Ñv�¨<‛ T[ÒÑØ 

23    uSÚ[hU ÉMÉ¿‛ Kpq SH@É:: 
 
 
የሌዩ ምርመራ ስራ አሇማው በሶስት መሰረታዊ ዯረጃ ሉከፈሌ ይቻሌሌ፡፡ 
 

1 የክትትሌና ቁጥጥር ምርመራ 
በላልቹ የምርመራ ጊዜያት የታዩና የቅርብ ክትትሌ ያስፈሌጋቸዋሌ ተብሇው የተሇዩ የድሌድይ አካሊት ጉዲቶች የችግሩ ምንጭና ጉዲቱ እየተባባሰ 
የመምጣት እዝማሚያው ምክንያቶች ምን እንዯሆኑ ሇማወቅ የሚዯረግ ምርመራ፡፡ 

2 ጥሌቅና ዝርዝር ምርመራ 
በላልቹ የምርመራ ጊዜያት ዋና ዋና የሚባለ ወሳኝ የድሌድዩ አካሊት ጉዲት እንዯዯረሰባቸው ሲታይ በእንዚህ አካሊት ሊይ የሚዯረግ ምርመራ፡፡ 

3 ዋናና መሰረታዊ ምርመራ 
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በላልቹ የምርመራ አይነት ጊዜ ጉዲት እንዲሇባቸው የታዩና ሇጥገና ፕሊን የማዘጋጀት ሂዯት ሲካሄድ የሚዯረግ ተጨማሪ ምርመራ፡፡ 

 
 

ሰንጠረዥ  2-2-1 የምርመራ ዯረጃዎች  
 

¾U`S^ 

›Ã’� 

¾T>S[S[¨< 

¾ÉMÉÃ ›"M 

 

¾U`S^ ¯LT 

 

ÉÓÓVi 

¾U`S^ 

²È 

SÅu„ 

( ¨pታ© ) 

G<K<U ÉMÉ¿ 

¡õKA� 

¾Ñ<Ç� õKÒ‚ 

¾ÅI‛’� T[ÒÑÝ 

u¯S� ›‛É 

Ñ>²? 

u°Ãታ 

ª‚ 

¨pታ© 

u´`´` 

G<K<U ¾ÉMÉ¿ 

¡õKA� 

¾Ñ<Ç� õKÒ‚ 

¾ÅI‛’� T[ÒÑÝ 

uZe� ¯S� 

›‛É Ñ>²? 

u°Ãታ‚ 

uSX]Á 

¾›ÅÒ Ñ>²? G<K<U ¾}ÑAÆ 

¡õKA� 

¾Ñ<Ç� õKÒ‚ 

¾ÅI‛’� T[ÒÑÝ 

›ÅÒ uÑÖS Ñ>²? u°Ãታ‚ 

uSX]Á 

M¿ U`S^ ª‚ ª‚ ¾ÉMÉ¿ 

›"L� 

ሌዩ ድሌድዮችን ወይም 
¾}ÖÑ’ ÉMÉÃ‛ 

u´`´` 

KSŸታ}M 

u}ðLÑ>¨< Ñ>²? ¾U`S^ 

Sd]Á­�‛ 

uSÖkU 

 

 

 

2.3. ›ÖnLÃ U`S^ 

 

2.3.1. ¾U`S^ Y^¨< ›LT 

 

ÃI U`S^ ÉMÉÃ‛ Ÿ›ÅÒ‚ ŸwMi� ›ekÉV KSŸLŸM እ‛ÅT>Å[Ó  ¾SŸLŸM Y^ K=ታÃ  Ã�LM :: u²=IU Ñ>²? 

ÉMÉÄ�  ¾T>Ñ”<u�‛ ›ÖnLÃ G<ኔ@ታ uT¾� ¨Å wMi� ŸTU^ታ�¨< uò� upÉT>Á S¨cÉ ¾T>“`u�‛ `UÍ ¾T>ÖlU 

¾ታ¿ �Óa�U "K< U¡‛Áታ�¨<‛ �KA KT¨p S‛ÑÉ ¾T>Ö`Ó ’¨< :: ›ÖnLÃ U`S^ ¾T>Å[Ñ¨< uÑ>²? ¾�Ó` U¡‛Á��‛ 

KSK¾� እ‛Ç=�M‚ u¨<Ö?~U ¾°`U� `UÍ KS¨<cÉ °pÉ KT>Ã²< ¡õKA� S[Í‛ SeÖ� ’¨< :: 

 

2.3.2. U`S^ ¾T>Å[ÓL�¨< ¾Ñ<Ç� ›Ã’�� 

 

¾Ñ<Ç� ›Ã’�� uM¿ M¿ Seð`�� ›T"Ã’� }ŸóõK¨< }KÃ}ªM:: ¾እ’²=IU ´`´` uU°^õ 4.1.3. }ÑMéDM :: 
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2.3.3. ¾Y^¨< pÅU }Ÿ}M 

 

¾›ÖnLÃ U`S^ Y^ K?KA� ¾ØÑ‚ Y^­� ŸT>"H@Æu� ¾Y^      ”aÓ^U Ò` uØU[� K=W^ ¾T>�M c=J‛ ´`´` 

¾Y^¨< ›Ã’� እ‛ÅT>Ÿ}K¨< }ÑMéDM :: 

 

G/ ›Sታ© ¾U`S^ °pÉ 

 

ÃI ›ÖnLÃ U`S^ }wKA ¾T>Ö^¨<‛ Y^ u}Ñu=‚ pMØõ‚ vK¨< KSY^� u›S~ ¨<eØ T>³‚© ¾J’ ¾Ñ>²? 

cK?Ç‛ T²ÒË� }Ñu= ÃJ‚M :: ÃI ¾Ñ>²? WK?Ç ¾Y^ °pÉ c=¨× K=}¢`v�ው ¾T>Ñu< ’Øx�' 

 

Ÿ´‚w uò�‚ u%EL ÁK¨<‛ Ñ>²? uSK¾� S<K<¨<‛ ¾ÉMÉ¿‛ ¡õM KT¾� ¨ÃU ¾¨<H¨< SÖ‛ ¾� እ‛ÅT>Å`e KT¾� 

}eTT> Ñ>²? SU[Ø  

 

¯S~‛ uS<K< ÉMÉÄ� uT>Ñ”<u� G<K< እ¾µ\ SY^� እ‛Ç=�M um ¾J’ ¾c¨< GÃM ›SÇÅw‛ TÖ?‛  

 

KU`S^ Y^ ¾T>ÁeðMÑ< ldlf� S“^�¨<‛ T[ÒÑØ  

 

uSÚ[h }eTT>‚ ›S� ¾Ñ>²? WK?Ç‛ T²ÒË� 

 

 

2-2-3  ¾ÉMÉÃ ›"L�‛ SS`S` 

 

¾ÉMÉÃ U`S^‚ k×Ã ¾ØÑ‚ Y^ H>Å� Ÿ}Ñ”¨< S[Í uS’d� ¾T>Ÿ‚¨‛ uSJ’< K²=G< ¾S[Í p‛w`‚ kM×ó e^ 

c=vM ›‛É ÉMÉÃ uT>“[¨< M¿ M¿ ›"L� u›Ã’ታ�¨< እ‛Ç=G<U uT>cÖ<� ›ÑMÓKA�‚ u}W\u� T�]ÁM ›Ã’� 

}KÃ}¨< ¾}kSÖ<‚ KU`U^ Y^U እ‛Ç=S� J’¨< ¾}²ÒÌ ‚�¨< :: 

u›ÖnLÃ SMŸ< c=ŸóðK< U`S^ K="H@Év�¨< ¾T>Ñu< ¾ÉMÉÃ ›"L� ¾LÃ ¡õM  ¾ታ� }g"T> ¡õM‚ M¿ M¿ K?KA� 

›"L�� }wK¨< ’¨< :: እ’²=G<U Ÿ²=I እ‛ÅT>Ÿ}K¨< u´`´` እ‚Á�ªK‛ :: 

 

Pavement  ¾LÃ„¨< ¾ÉMÉÃ ¡õM ‛×õ ¨ÃU ¾}iŸ`"] S}LKòÁ  

Kerb & Railing, Parapet   uÉMÉ¿ ¾LÃ ¡õM ¾T>Ñ‟ }iŸ`"]‚ •እÓ[„‛ Ÿ›ÅÒ‚ ¨Å•ታ� ŸS¨<Åp ¾T>ŸLŸM :: 

Deck Slab  -  ¾ÉMÉ¿ ¾L¿ ¡õM ¾¢‛¡]� ¨KM  

Metal Deck plates  uÉMÉ¿ ¾L¿ ¡õM ¾T>Ñ‟ ¾w[� ¨KM / Kw[�     ÉMÉÃ / 

Steel Girder - uÉMÉ¿ }g"T> Ucf­� S"ŸM ¾T>ÒÅS< ¾w[� ²‛Ó  

Concrete Girder & Concrete Arch   uÉMÉ¿ }g"T> ¾Ucf­� ¨KM u`´S� ¾T>Á`ð¨< ¾¢‛¡]� ›ÓÇT> 

ARMCO -ŸÖ‛"^ w[� ¨×Ñv p`ê Ãµ ¾}W^ ¾w[� ~x /u›U^� É`Ï� eU ¾T>Ö^/ 
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Bearing - Ÿw[� ¨ÃU ŸÑAT ¾T>W^ : KÉMÉ¿ uM¿ M¿ G<‘@ታ­� ¾S‛kdke °ÉM ¾T>cÖ¨< u}g"T> Ucf­� ›‚� 

LÃ ¾T>kSØ  

Drain systems uÉMÉ¿ ¾LÃ ¨KM LÃ ¨<H እ‛ÇÃÖ^kU ¾T>[Ç  ¡w ¨ÃU ›^� T°²‛ ¾¨<G S¨<[Í ~x 

Pier or Columns ¾LÃ„¨< ¾ÉMÉÃ ›"M‛ ¾T>gŸS< ¾SGM Ucf­� 

Abutment  - ¾LÃ„¨<‛ ¾ÉMÉÃ ›"M ¾T>gŸS< G<K� ¾Ç` Ucf­�  

Wing wall or Retaining wall  uÉMÉ¿ SÇ[h ¾T>Ñ”¨<‛ ¾›ð` S<K?� ›pö ¾T>Ã´ 

Embankment or approaches  uÉMÉ¿ SÓu=Á‚ S¨<Ý 5 T@�` k� LÃ ¾T>Ñ‟ ¾S‛ÑÉ ¡õM 

Beams - uÉMÉ¿ `´S�‚ ÑA‛ eó� ›p×Ý ¾T>Ñ”< ›ÓÇT>­� 

Foundation - ¾ÉMÉ¿ SW[� ¨ÃU ¾}g"T> Ucf­� ÝT 

Spandrel - uÉMÉ¿ SÉ[h‚ uÉMÉ¿ SËS]Á LÃ ¾T>Ñ‟ ¾SKÁ ÓÉÓÇ 

Rip Rap - ¾Ç` Ucf­�‛ ›pö ¾T>Ã²¨< ¾›ð` S<K?� እ‛ÇÃg[g` ¾T>ŸLŸM ¾É‛ÒÃ ‛×õ  

 
 
እነዚህ ŸLÃ ¾}ÑKì<� M¿ M¿ ¾ÉMÉÃ ›ŸL� uØU[� uÉMÉ¿ LÃ ¾T>Á`ð¨<‛ T‛„¨<‛U ¡wÅ� KSgŸU uÒ^ 

እንዯT>W\ Ãታ¨nM :: 

J“U ¾ÉMÉ¿ ª‚ ›"L� }Å`Ñ¨< ¾T>qÖ\‚ ¡wÅ�‛ uSgŸU uŸ<M ª‚¨<‛ Y^ ¾T>W\�' ¾LÃ ¨KM ( Deck Slab) ' 

›ÓÇT>­� (Girders) ' Ucf­�(Piers) ' }g"T> ¾Ç` Ucf­� ( Abutments)'•‚ ¾SW[� ¡õM uSJ‚�¨< uÉMÉ¿ LÃ 

M¿ U`S^ T"H@É uT>ÁeðMÓu� Ñ>²? �Ÿ<[� ¾T>cÖ¨< Kእነዚህ¡õKA� ÃJ‚M :: 

 

c/ ¾U`S^ °pÉ T²ÒË� 

 

}ÚT] U`S^ T"H@É ÉMÉ¿‛ SŸታ}M ¨ÃU ´`´` U`S^ ¾T"H@É ›eðLÑ>’� ŸታS’u� °pÉ Ã’ÉóM :: 

 

g/ M¿ U`S^ 

እ‛Å ÉMÉ¿ ›Ã’�‚ እ‛ÅÑ<Ç~ ›Ã’� K="H@É ¾T>Ñv¨<‛ ¾U`S^ ²È uTÑ‚²w M¿ U`S^ K=Å[Ó Ã�LM :: 

 

k/ SÅu„ ØÑ‚ ÁeðMÒM‛ ? 
uታ¾¨<‚ u}S²Ñu¨< ¾Ñ<Ç� ›Ã’�‚ SÖ‛ LÃ }SY`� SKe}„ ØÑ‚ T"H@É ÁeðMÓ እ‛ÅJ’ uØÑ‚ SN‛Ç=c< 

Ã¨c‚M  

  

u/ ¨Å S[Í TŸT� S[Í‛ TekSØ 

¾ታ¿�‛ ¾Ñ<Ç� ›Ã’�� uS<K< uÑ<Ç� SÖ‚�¨< Å[Í / A,B, C / �‚ ¾Ñ<Ç� SÖ‚�¨< }K¡� / ulØ` ' ueó�' 

u`´S� / m, m2 , each,... u}²ÒË¨< ¾U`S^ ö`U ¨<eØ ¨Ç=Á¨<’< TeÑv� ÁeðMÒM :: 

 

}/ ]þ`��‛ eKT¨<×� 
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¨Å S[Í TŸT�¨< Ÿ}Ö^kS¨< ¨<eØ KS[Í ðLÑ>‚ ÖÁm ›"L� ›S� uJ’ SMŸ< ]þ`� T²ÒË� ¾T>�M 

c=J‛ እÓ[ S‛ÑÉU ¾Ñu<�‛ S[Í­� Sð}i Ã�LM:: Ñ<Ç��‛ uÓMî KTd¾�‚ KTe[Ç� Ã�M ²‛É ö�Ó^ö�‛ 

Ÿ]þ`� Ò` TÁÁ´ }Ñu= ÃJ‚M:: 

T‚�¨<‛U ¾²=I ›Ã’� ]þ`�� u}Ñu=¨< xታ TekSØ Kk×Ã Ñ>²? ÖnT> ÃJ‚M::  

 

uSÚ[hU ÃI S[Í ¨Å ¢Uú¿}\ ŸÑv u%EL እንዯ pÅU }Ÿ}K< SW[� ¾ØÑ‚ ”aÓ^U Ã²ÒÍM :: 

 

 

 

K/ ¾U`S^ Y^‛ KTŸ‚¨‛ TkÉ 

 

U`S^¨<‛ ¾T>Á"H@Æ W^}†�‛‚ ¾T>H@Æu�‛ ¾S‛ÑÉ ›p×Ý KTS���‚ KS¨c‛ ¨`H©‚ XU‛ታ© ¾›ðéçU 

°pÉ T²ÒË�:: 

K²=I °pÉ eŸታT’� ¾¾°K~‛ ¾c¨< GÃM‚ ¾SX]Á eU]�       ”aÓ^U T²ÒË� ›eðLÑ> ÃJ‚M :: 

 
N/ ¾kÉV Ñ<Ç�‛ T¾�  

 

¾U`S^ Y^¨< uØMk� ŸSËS\ uò� S`T]­� ¾Ñ<Ç� SS´Ñu=Á ö`V�‛ T²ÒË� ÃÖupv�ªM :: Ÿ²=I 

kÅUU u²=G< ÉMÉÃ LÃ ¾}Å[Ñ U`S^ "K ¾}S²Ñu¨<‛ T¾� ÁeðMÒM :: ÃIU ¾kÉV¨<‛‚ ›Ç=c<‛ Ñ<Ç� 

KSK¾�‚ KT¨ÇÅ` Ã[ÇM :: 

 

S/ ¾Ñ<Ç� ›Ã’~‛ Å[Í SeÖ� / SÖ’< ‛ S¨c‛ / 

 

uU°^õ ›^� ¨<eØ እ‛ÅT>ታ¾¨< S`T]¨< c¨< Ñ<Ç�‛ ¨ÃU wMi�‛ v¾ Ñ>²? SÖ’<‚ Å[Í¨<‛ KSK¾� 

uT>Áe�K¨< ´`´` SS]Á SW[� uØ‛no‚ u`ÓÖ‟’� Å[Í¨<‛ እ‛Ç=¨e‛ ÃÖupuታM :A,B,C uTK� :: 

¾ታ¾¨< Ñ<Ç� ö�Ó^õ }’e� SÁ´ ›Ku� ¾T>M °U’� "XÅ[ S`T]¨< ÃI‛ እ‛Ç=ðêU ÃSŸ^M :: 

 
 W/ ›e�"DÃ ØÑ‚ ÁeðMÒM‛ ?  
 

uÉMÉ¿ ª‚ ª‚ ›"L� }wK¨< u}K¿� ¡õKA� LÃ ›XXu= Ñ<Ç� Ÿታ¾ u›e�"DÃ ¾ØÑ‚ •`UÍ uS¨<cÉ 

¾}iŸ`"]­�‛ ÅI‛’� TeÖup‚ ÉMÉ¿‛U Ÿ}ÚT] Ñ<Ç� SŸLŸM eKT>ÁeðMÓ S`T]¨< ÃI‛ ÓU� ¨eÊ 

¨<d’@ LÃ SÉ[e ÃÖupuታM :: 

 

[/  }ÚT] ØMk� ÁK¨< U`S^ ÁeðMÒM ? 
 

S`T]¨< u}SKŸ}¨< ¾Ñ<Ç� ›Ã’� LÃ Å[Í SeÖ� Ÿ}�Ñ[ ¨ÃU Ÿ°Ãታ ÁKð U`S^ TÉ[Ó ›eðLÑ> እ‛ÅJ’ 

"S’u� K}ÚT] U`S^ Gdw Ák`vM ¨ÃU °pÉ ÃÃ³M :: 
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2.3.4.    ¾Ñ<Ç� SÖ‛‚ SKŸ=Á Å[Í­� 

 

uÉMÉÃ ›"L� LÃ uT>Å[Ó U`S^ ¨p� ¾T>ታ¿ ¾wMi�‚ ¾Ñ<Ç� ›Ã’�� እ‛ÅSÖ‚�¨< T’e‚ Sw³� Å[Í 

¾T>¨×L�¨< c=J‛ ÃIU uU°^õ 4.1.2. LÃ u}ÑKì¨< SW[� }ðéT> ÃJ‚M :: 

 

 

2.3.5.   ]þ`� TÉ[Ó 

  

1 ¾U`S^ ¨<Ö?��‛ KÃ� SS´Ñw 

 

uSËS]Á u›Ã‛ ¾ታ¿�‛ ¾Ñ<Ç� ›Ã’��‛‚ Å[Í�¨< uM¿ ö`U LÃ Ÿ}S²Ñu u%EL እ`ÓÖ„ ¾J’¨< S[Í uª‚¨< 

U`S^ ö`U LÃ እ‛Ç=cõ` ÃÅ[ÒM :: 

 

2 u²=I ö`U LÃ ŸT>cõ[¨< ¾Ñ<Ç� SÖ‛‚ Å[Í u}ÚT] ›e}Á¾��‚ S¨cÉ ¾T>Ñv�¨< `UÍ­�‛ ÓMî uJ’ 

›k^[w‚ îG<õ ÖqU TÉ[Ó wn� "K¨< S`T] ¾T>Öup Ñ<ÇÃ ’¨< ::  

ÃIU uk×Ã ¾U`S^ H>Å� Ñ>²? KT>cT\ S`T]­� ¾}TEL S[Í Ã²¨< እ‛Ç=¨Ö<‚ }Ñu=¨<‛ e^ እ‛Ç=c\ 

uእÏÑ< Ã[Ç�ªM::  
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2.4.3 ¾Y^¨< pÅU }Ÿ}M 

  

ትክክሇኛው የስራ ቅዯም ተከተሌና ሂዯት በስእለ ሊይ እንዯታየው ሲሆን የአስቸኳይ ጊዜ ምርመራዎች የተፈጥሮ አዯጋና ድንገተኛ ችግሮች በዋና መንገድ ሊይ ሲከሰቱ የሚካሄደ 
ናቸው፡፡ ዝርዝር የስራ አይነቶቹ ከዚህ በታች እንዯሚከተሇው ይሆናሌ፡፡  
 

G/ Ñ<Ç�‛ SS´Ñw 

 

¾U`S^ Y^¨<‛ ŸSËS` uò� S`T]­� uእÃታ ¾T>ÁÑ”<�‛ ¾T>S²Óu<u� K¾� ÁK ¨[k� T²ÒË�‚ Á¿�‛ G<K< 

›S� uJ’L�¨< ›ÑLKê K=Ácõ\� ÃÑvM :: 

 

K/ ›e�"DÃ •`UÍ S¨<cÉ eKTeðKÑ< 

 

uU`S^ ¨p� uÉMÉ¿ LÃ ¾Å[c¨< Ñ<Ç� ¾�^ò¡ እ‛penc?‛ uTeqU }ÚT] Ñ<Ç�‛ SŸLŸM ¾T>ÁeðMÓ Å[Í LÃ 

እ‛ÅÅ[c S`T]¨< "S’u� ÃI‛’< uõØ’� S¨c‛‚ KT>SKŸ}¨< Td¨p ÃÖupuታM :: 

 

N/ KÑ<Ç~ SÖ‛ Å[Í SeÖ� 

 

S`T]¨< uÉMÉ¿ LÃ Ñ<Ç� vÑ” Ñ>²? ¾Ñ<Ç� ›Ã’~‛‚ G<‘@ታ¨<‛ uSK¾� KÑ<Ç~ SÖ‛ Å[Í Ãc×M ::( A.B.C ) ö�Ó^õ 

S¨<cÉU Ã“`uታM :: 

 

S/ ›e�"DÃ ØÑ‚ 

 

uÉMÉ¿ ª‚ ›"L� u}KÃ }iŸ`"]‛ uT>gŸS¨< ¡õM LÃ ›ddu= Ñ<Ç� ŸÅ[c K}iŸ`"]­� ÅI‛’� c=vM ›e�"DÃ ¾ØÑ‚ 

`UÍ S¨<cÉ ÁeðMÒM :: ÃI‛‛U ŸT>ÖÃk¨< Ñ>²?‚ ŸT>Áe¨×¨< ¨Ü ›‛é` TÑ‚²w‚ S¨c‛ ÁeðMÒM:: 

 

W/ }ÚT] U`S^ 

 

uT>Å[Ñ¨< U`S^ ¨p� ¨Ç=Á¨’< ¾Ñ<Ç~‛ SÖ‛ KS¨c‛ "e�Ñ[‚ }ÚT] ØMk� ÁK¨< U`S^ T"H@É ÁeðMÒM 

¾T>M °U’� "K ÃI‛’< uSS´Ñw እ‛ÅÑ‚ •እ‛Ç=ታÃ ¨ÃU ¡��M እ‛Ç=Å[Óu� S`T]¨< ›e}Á¾� SeÖ� Ã“`uታM :: 

 

[/ ¾}ÚT] U`S^ Y^ °pÉ 

 

}ÚT] ´`´` U`S^ S"H@É እ‛ÇKu� ŸታS’ K²=G< Y^ °pÉ S‛Åõ‚ ¾Ñ>²? WK?Ç T²ÒË� ÁeðMÒM :: 

 

 

 

 

2.4. ›e�"DÃ U`S^ 
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2.4.1 ¾›e�"DÃ U`S^ ¯LT­� 

 

ÃI ›Ã’~ U`S^ ¾T>"H@Å¨< T‛„¨<U ›Ã’� ¾}ðØa ¨ÃU c¨< c^i ›ÅÒ­� uÉMÉ¿ LÃ ¨ÃU Y` vÒÖS< Ñ>²? 

c=J‛ ª‚ ¯LT¨<U '   

o ›e�"DÃ ¾ÉMÉÃ ØÑ‚ ÁeðMÓ እ‛ÅJ’ ¾Ñ<Ç� SÖ‛‛ ´`´` S[Í KTÓ”� :: 

o ¾}Ÿc}¨< Ñ<Ç� U‛ ÁIM ›ddu= እ‛ÅJ’‚ ÉMÉ¿‛ K=ÁWÒ¨< ¾T>�M ›Ã’� SJ’<‛ KS[Ç� :: 

o ¾ÉMÉ¿‛ ÅI‛’�‚ ¾}gŸ`"]­� ›ÑMÓKA� u�Ó` ¨<eØ ›KSÓv~‛ KT[ÒÑØ 

o ¾ÉMÉ¿‛ Ø‛"_ KSÑUÑU ’¨<:: 

 

 

2.4.2.   ›ÖnLÃ Seð`�� 

 

›e�"DÃ U`S^ uT>"H@Éu� Ñ>²? ¾Ñ<Ç~‛ SÖ‛ KS¨c‛ ¾T>Áe�K< S[Í­� ŸK?KA�U U‛à� TÓ”� እ‛ÅT>ÁeðMÓ 

ŸÓ‛³u? SÓv� ÁKu� c=J‛ ÃIU ¾T>J’¨< uÅ[c¨< ŸvÉ Ñ<Ç� u}KÃ uª‚ ª‚ ¾ÉMÉ¿ ›"L� LÃ ›eÑ> G<ኔታ uSðÖ\ 

ÉMÉ¿‛ S<K< uS<K< ¾Tõ[e Hdw K=’d uT>�M Ñ>²? ’¨< :: 

}ÚT] ´`´` S[Í KTÓ”� ¾T>Ÿ}K<� •`UÍ­� S¨cÉ ÃÑv�ªM :: 

 

 ¾ÉMÉ¿‛ ¾kÉV ¾ØÑ‚ ታ]¡ TÓ”� ¾S’h ¾Ç=³Ã‛ ”L“�‛ ›G<‛ vKu� G<‘@ታ ¾}²ÒÌ ”L“�‛ Tcvcw K¨<d’@ Ã[ÇM 

:: 

 ÉMÉ¿‛ ¾SS`S`‚ ¾Ñ<Ç� SÖ‛‛ ¾SK"� Y^ uxታ¨< uSÑ”� T"H@É ÁeðMÒM :: 

 Ÿ’²=I S[Í­� uS’d� ÉMÉ¿ KÑ>²?¨<U u=J‛ S²Ò� ÁeðMÑ¨< እ‛ÅJ’ ¨Å ¨<d’@ SÉ[e Ã�LM :: 

 u}iŸ`"]­� LÃ SÑ<LL� እ‛ÇÃðÖ` S¨cÉ ¾T>Ñv¨< ¾Ø‛no‚ ¾S}LKòÁ ´ÓÏ� •`UÍ­� u›e�"DÃ S¨cÉ 

Ã“`v�ªM :: 

 

 

2.4.5  SS`S` ¾T>Ñv�¨< Ñ<Ç�� 

 

u›e�"DÃ U`S^ ¨p� Ñ>²? }¨eÊ K=ታ¿ ¾T>Ñv�¨< u›ÅÒ¨< Ñ<Ç� Å`fv�ªM ¾}vK<�‛ ›"L� w� ÃJ‚M :: U`S^¨< 

K="H@É ¾T>Ñv¨<U u²=I Ñ<ÇÃ MUÉ vL�¨< SN‛Ç=f� ÃJ‚M  :: ÃI U`S^ uእpÉ }Ãµ ¾T>W^ vKSJ’< ›ÅÒ¨< 

u}Ÿc} Ñ>²? u›p^u=Á¨< vK< vKS<Á­� Ÿታ¾ u%EL ¨<Ö?~ MUÉ vL�¨< SN‛Ç=f� �‛Ç=[ÒÑØ ÃÅ[ÒM :: 

u›e�"DÃ U`S^ ¨p� �Ÿ<[� K=c×�¨< ¾T>Ñu< ¡õKA� እ‛ÅT>Ÿ}K¨< K=²[²\ Ã�LK< ::  

 
G/ uLÃ„¨< ‛×õ LÃ ¾Å[c< Ñ<Ç�  ( Pavement ) 

 
¾°K� }°K� ¾�^ò¡ እ‛penc?‛ K=Á¨<¡ ¾T>�K¨< ÃI ¡õM uØ‛no SS`S` ›Ku�:: u²=I xታ LÃ Ÿõ}„ Ñ<Ç� 

¾T>vK¨< ¾Sð^[e‚ u`"ታ �‛i Ñ<ÉÕÊ� SðÖ^�¨< ’¨<::  
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K/  uÉMÉ¿ ÉÒõ‚ •Ë• LÃ ¾Å[c Ñ<Ç�  

( Damage to Kerb & Railing ) 

 
u²=I ›"M LÃ ¾T>Å`c< Ñ<Ç�� u›w³„¨< u}iŸ`"]­� Óß� du=Á ¾T>Ÿc� ’¨< :: eK²=I Ÿ›ÅÒ¨< u%EL ÃI ›"M uT>Ñv 

Sታ¾� Ã“`uታM :: sT>­�‚ ›ÓÇT> ›"L� u}Ñu=¨< G<‘@ታ Ó‛”<’ታ�¨<‛ እ‛ÅÖul ÁK< ÁM}Lkl ÁM}×SS< ÁMð[c< 

SJ‚�¨<‛ T[ÒÑØ ÁeðMÒM:: 

 

N/ uSÑ×ÖT>Á­� LÃ ¾Å[c< Ñ<Ç�  

( Damage to Expansion Joints) 
 

uÉMÉ¿ SÓu=Á‚ S¨<Ý •እ‛Ç=G<U ueû“� SÒÖT>Á LÃ ¾T>Ñ”<� ¾ÑAT ¨ÃU ¾w[� TÑ‚„­� Ÿxታ�¨< እ‛ÇM}³’ñ 

u²=IU U¡‛Á� }iŸ`"]­�‛ ›KT¨"�¨< Sታ¾� ›Ku� :: እ’²=I ›"L� w²<¨<‛ Ñ>²? Tð‛ÑØ S×SU }ð‛pKA 

¾S¨<×�‚ ¾SXWK<� ¡e}�� ¾T>•Ãv�¨< ‚�¨< :: ÃI ›Ã’~ Ñ<Ç� ›e�"DÃ ØÑ‚‛ ¾T>h “A”  Å[Í ¾T>SÅw ¾Ñ<Ç� 

SÖ‛ ’¨< :: 

 
S/ u¢‛¡]� ›"M LÃ ¾Å[c Ñ<Ç� 

 

ÃI ›"M Ÿ¢‛¡]� ¾}W\ G<K<U ¾ÉMÉÃ ¡õKA�‛ ¾T>SKŸ� c=J‛ u›w³„¨< ¾T>ታ¿ ª‚ Ñ<Ç��U e‛Øp' uእd� 

SKwKw ' Ÿxታ¨< Sgi ¨ÃU SeSØ ¾SXcK<� ‚�¨<:: M¿ �Ÿ<[� ¾T>h¨< ¡õM ÅÓV u¨‛²< Y` ¾T>Ñ”<� 

SW[�� c=J’< u´‚w‚ ÑA`õ Ñ>²? ¾Sg`g`‚ ¾Sx`x` (Scour) G<‘@ታ¨<‛ uŸõ}„ Å[Í K=ÚU` Ã�LM :: 

 

W/ uw[� ›"L� LÃ  ¾Å[c Ñ<Ç�  

uÔ`õ ¨ÃU uእd� ›ÅÒ U¡‛Á� Ÿxታ¨< ¾S³’õ ¾S‛kdke �Ó` K=Ÿc� Ã�LM::  

36 

 

c/ M¿ U`S^ 

እ‛Å ÉMÉ¿ ›Ã’� M¿ M¿ ¾U`S^ ²È­�‛‚ SX]Á­�‛ uSÖkU M¿ U`S^ T"H@É K=ÁeðMÓ Ã�LM :: 

 

g/ ØÑ‚ T"H@É 

ŸU`S^ ¨<Ö?� u%EL ØÑ‚ SÅ[Ó •እ‛ÇKu� Ÿ}¨c’ ¾}ÑAÆ� ›"L�‛ SMf KSÖÑ‛ ›eðLÑ>¨<‛ Y^ T"H@É 

}Ñu= ’¨< :: 

 

k/ ¾Ñ<Ç� ´`´\‛ SS´Ñw 

u}KSÅ¨< ¾U`S^ ö`U LÃ uØ‛no �¡¡K„¨<‛ G<‘@ታ Teð` ÁeðMÒM :: ÃIU ¨Å ¢Uú¿}\ እ‛Ç=Ñv 
ÃÅ[ÒM :: 

 

u/ ¾Ñ<Ç~‛ S[Í­� Ÿ¢Uú¿}` u]þ`� SM¡ T¨<×� 
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uö`S< LÃ ¾}S²Ñu<�‛ ¾Ñ<Ç� SÖ“�‚ Å[Í­� ›‛É u›‛É ¨Å ¢Uú¿}\ "eÑv‛ u%EL k×¿‛ `UÍ KT>¨e’¨< 

›"M u]þ`� SM¡ Ãk`vM :: Ÿ²=IU Ò` ö�Ó^ö� }ÁÃ²¨< Ãk`vK< ::  

ÃI ]þ`� uTQÅ` }kUÙ uT>ÁeðMÓ Ñ>²? G<K< KS[Í’� ÁÑKÓLM  

 

}/ ¾ØÑ‚ °pÉ 

¾ÉMÉÃ ØÑ‚‛ Y^ uGLò’� ¾T>S^¨< SN‛Ç=e ¾ØÑ‚ ²È¨<‛' ¾ØÑ‚ Ç=³Ã’<‛' ¾ØÑ‚ ¾Ñ>²? WK?Ç‛‚ 

¾T>ÁeðMÑ¨<‛ ¾Ñ‛²w ¨Ü uTk‚Ë� ¾ØÑ‚ °pÉ Á²ÒÍM:: 

 

 

2. 4. 4   ¾Ñ<Ç� Å[Í­� SKÁ 

 

u›ÖnLÃ KG<K<U ¾U`S^ ›Ã’�� ¾U‛Ÿ}K¨< ¾Ñ<Ç� SÖ‛ Å[Í SKŸ=Á ‘A’, ‘B’, ‘C’  J“ ÃIU K²=I u}²ÒË¨<  

W‛Ö[» SW[� ¾T>ðìU ÃJ‚M ::  

 
2.5.    M¿ U`S^ 

2.5.1    U¡‛Á�‚ ¯LT 

 

ÃI‛ M¿ U`S^ uÉMÉÄ� LÃ T"H@É ¾T>ÁeðMÑ¨< u›ÖnLÃ uª‚‚ u›e�"DÃ U`S^­� ¨p� ¾}Å[Ñ¨<‛ U`S^ 

KTÖ‚Ÿ` እ‛Å›eðLÑ>’~ ØMk� vK¨< G<’@ታ• T"H@É c=ðKÓ ’¨< :: 

ŸU`S^­� u%EL K=¨cÉ ÃÑvªM ¾}vK ¾Sõ�N? Hdw "K ÃI‛’< KT[ÒÑØ‚ uk×Ã’� KT>ðìS<� }Óv^� G<’@ታ­�‛ 

KTS��� ’¨< :: 

ª‚¨< ›LT ÅÓV ¾T>Ÿ}K<�‛ ÃSeLM:: 

 

 eK Å[c¨< Ñ<Ç� vQ`Ã‚ ÁeŸ}K¨< K¨<Ø‛ u´`´` KT¨p ¾T>[Ç S[Í KTWvcw: 

 T‛„¨<U k×Ã Ñ<Ç�‛ KSq×Ö`‚ ¡��M KTÉ[Ó   

 ¾Ñ<Ç� U¡‛Á�‛ KSS`S` 

 ÉMÉ¿ ¾}W^u�‛ T�]ÁM‚ Ø‛"_¨<‛ KSÑUÑU 

 ¾ÉMÉ¿ ›ÖnLÃ Ø‛"_‛ KSÑS� ’¨<:: 

 

ÃI M¿ U`S^ ¾T>Å[Óv�¨< ¡õKA� ª‚ ª‚ ¾T>vK< ¾ÉMÉ¿ ›"L� ‚�¨<:: 

 

2.5.2.   ›ÖnLÃ Seð`�� 

 

U‛ ›Ã’� M¿ U`S^ T"H@É እንዯT>ÁeðMÓ KS¨c‛ ¾T>[Æ ¾S[Í U‛à� ÁK< c=J‛ u¨<Ö?~U U‚Mv� ¾ÉMÉ¿ 

Sõ[e ›eðLÑ> K=J‛ ¾T>�Mu� G<’@ታ�Ã“^M :: ¨Å²=I ¨<d’@ KSÉ[e K?KA� }ÚT]‚ ›Ö‚"] ¾S[Í U‛à�‛ T¾� 

¾T>ÁeðMÓ c=J‛ �’²=IU :- 
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 ÉMÉ¿ Ÿ}Ñ’vu� Ñ>²? ›‛e� ¾}Å[Ñ Ø‚� "K ታ]Ÿ<‛ T¾� '¾S’h Ç=³Ã’<‛ T¾�' ›G<‛ vKu� G<’@ታ• ”L’<‛ 

T²ÒË�‚ ŸÅ[c¨< Ñ<Ç� Ò` uTS³²‛ ¨<d’@ LÃ KSÉ[e Áe�LM :: 

 U`S^¨<‛‚ ¾Ñ<Ç� SÖ‛‛ ¾SK"� Y^ u²=Á¨< ÉMÉÃ uxታ¨< LÃ }Ñ‟� SY^� ¾uKÖ K¨<d’@ Ã[ÇM :: 

 Ÿእ’²=I‚  ŸSXWK<� S[Í­� uS’X� ÉMÉ¿ LÃ K=¨cÉ ¾T>Ñv¨< K¾� ÁK °`UÍ እ‛ÇK S¨c‛ Áe�LM :: 

 

2.5.3.    ¾U`S^ ²È 

 

M¿ U`S^ ¾T"H@Í¨< ²È ¾T>¨c’¨< K=Å[Ó u}¨c’¨< }ÚT] ¾U`S^ ›Ã’�‚ ¾‚S<‚ S<Ÿ^­� ( Tests ) Seð`�� 

LÃ ’¨< :: ¾ÉMÉ¿ ¾Ñ<Ç� SÖ‛‛ uÑ<MI K=Ád¿' K=Á‛ìv`l ¨ÃU K=Áe[Æ ¾T>�K< ¾‚S<‚ S<Ÿ^­� uT>Ÿ}K<� UÉx� 

K=ታዩÃ�LK< :: 

  

G/ ¢‛¡]� ÉMÉ¿‛ Sð}‛  
K/ ¾w[� ÉMÉ¿‛ Sð}‛ 

N/ ØMp Ø‚�‚ ÓUÑT  (Specialist )   
 

[/ u}g"T> }‛kdni SÒÖT>Á Ÿ<i’@ታ  ( Bearing ) LÃ ¾Å[c Ñ<Ç�  

 

ÃI U`S^ uSÒÖT>Á ›Ã’�� LÃ ¾T>SW[�‚ ¾ÑAT ›Ã’� ŸJ’ ¨ÃU ¾w[� ¾Å[cv�¨<‛ Ñ<Ç� ukLK< T¾� 

Ã�LM:: uእ’²=I SÒÖT>Á SkSÝ­� LÃ ¾Å[c Ñ<Ç�U ›wa ÃታÁM:: 

 

c/ u¨<H S¨<[Í­� LÃ ¾Å[c Ñ<Ç� 

 

ÃI ~x }Åö“U J“ K?L Ñ<Ç� Å`fu� ¨<H ¨Å•ታ� ŸSõce ÃMp uÉMÉ¿ LÃ እ‛Ç=Ö^kU ¾T>ÁÅ`Ó ŸJ’ u²=I 

¾U`S^ ›Ã’� �Ÿ<[� ÃcÖªM :: 

 

g/ ¾ÉMÉÃ SÇ[h S<K?� 

 

w²<¨<‛ Ñ>²? uŸõ}„ ´‚w du=Á ÃI ¡õM ¾Sg`g`‚ ¾SታÖw �Ó` እ‛ÅT>ÁÒØS¨< ¾T>ታ¨p c=J‛ K²=I SŸLŸÁ 

`w^w ÃÅ[ÓKታM :: ÃI `w^w ›KSÑAÇ~‛ u²=I ¾U`S^ Ñ>²? u}KÃ K¾� "K Ÿõ}„ ´‚w u%EL T[ÒÑØ 

ÁeðMÒM :: 

 
2.4.6   Ñ<Ç�‛ ]þ`� TÉ[Ó 

 

1/ ¾U`S^ ¨<Ö?�‛ uÅ[Í¨<‚ uSKŸ=Á¨< KÃ� Teð` 

 

K²=I ›e�"DÃ U`S^ Y^ ¾}K¾ ¾U`S^ SS´Ñu=Á ö`U  ¾K?K¨< c=J‛ K›ÖnLÃ ¾ÉMÉÃ U`S^ Y^­� 

u}²ÒË¨< ›‛É ¨Ø ö`U SÖkU }Ñu= ÃJ‚M :: 
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2/ ¨<Ö?~‛ u]þ`� Tp[w 

 

ŸLÃ u}Ökc¨< SMŸ< u}²ÒË¨< ö`U LÃ Ó‟��‛ uS<K< uSS´Ñw Tp[w ¾T>ÁeðMÓ c=J‛ ÃIU S[Í ukØታ 

እ‛ÅK?KA� G<K< ¨Å ¢Uú¿}\ uTeÑv� Kk×Ã ¾S[Í p‛w` ›S� እ‛Ç=J‛ ÃÅ[ÒM :: 

u²=I ]þ`� ¨<eØ T‛„¨<U ›e}Á¾� KUdK? }ÚT] U`S^ እ‛ÅT>ÁeðMÓ SÓKî‚ ÃIU እeŸS� SŸ‚¨‛ 

እ‛ÅT>Ñv SÖqU Ã�LM :: 

 

 

 

U°^õ 3 

¾ÉMÉÃ wMi�‚ Ñ<Ç� ›Ã’�� 

 

3.1. SÓu=Á 

ÃI U°^õ uÉMÉÄ� LÃ K=ÁÒØS< ¾T>�K< ¾wMi�‚ ¾Ñ<Ç� ›Ã’��‛ u´`´` uTekSØ Áw^^�ªM :: 

¾wMi� ›Ã’�� u›^� ª‚ ª‚ ¾ÉMÉ¿ ›"L� uSSÅw ¾}ŸóðK< c=J‛ uSW[� ' uታ�„¨< /u}g"T>¨</ 

¾ÉMÉÃ ›"M ' uLÃ„¨< /¾}iŸ`"] S}LKòÁ/ ¾ÉMÉÃ ¡õM‚ uK?KA� እንዯSÒÖT>Á ÁK< ›"L� ¾T>ÖnKK<u� 

¡õM ’¨<::  

 

3.2. ¾ÉMÉÃ SW[� 

 

¾ÉMÉÃ SW[�� ŸSW[� ØMp Ucf (piles)  ¾›^� T°²‛ U‛×õ p`î "L�¨<‚ ŸK?KA� ›Ã’�� K=Ñ’u< ¾T>�K< 

c=J’< Ÿታ�„¨< /¾}g"T>¨</ ¾ÉMÉÃ ›"M substructure T‛„¨<‛U ¡wÅ� ¨Å S_� ¾T>Áe}LMñ ›"L� ‚�¨<:: 

 

3.2.1.    ¾ÉMÉÃ SW[� wMi� ›Ã’�� 

 

uÅ[p S_� LÃ ŸT>Ñ”<� Sc[�� K?L u¨<H Y` ¾T>Ñ”< ¾ÉMÉÃ SW[��‛ uÖLm­� ›T"Ã’� T¾�‚ 

SS`S` Ã�LM :: uSW[� U`S^ Ñ>²? K=}¢`v�¨< ¾T>Ñu< ’Øx� ' 

 ¾¢‛¡]� ›"L� Ÿe‛Øp ŸSð^[e‚ ¾TÖ‚Ÿ]Á w[��¨< Ÿ´Ñ� ¾ìÇ SJ’<‛ T[ÒÑØ :: 

 ŸÉ‛ÒÃ Ó‛w ¾}W\ ŸJ’ ÅÓV É‛ÒÃ‛ ¾T>ÁÁÃ²¨< ¾c=T>‛�‚ ¾›gª ÉwMp ( mortar)  ›KSð^[c<‛ e‛Øq� 

›KSðÖ^�¨<‛‚ É‛ÒÃ }ð‛pKA ›KS¨<Ål‛ T[ÒÑØ‚ ¾SdcK<� ‚�¨< :: 

 

3.2.2. ¾¨‛´ Y` S_�‚ ¾¨‛´ Ç`� u¨<H Sg`g`‚ SÑAÉÑAÉ  

( scouring of river beds and banks ) 
 

u›w³„¨< ¾¨<H ¨<eØ ¾SW[� �Óa� U¡‛Á� ¾T>J’¨< uUcf ›"vu= u¨<H •i¡`¡]� ¾T>S× ¾›ð` Sg`g`‚ 

SÑAÉÑAÉ ’¨< :: ÃI‛ KSŸLŸM Ÿõ}„ ¾J’ ¾›"vu= TÖ‚Ÿ` Y^ K=W^ ÃÑvM :: 

¾²=I ›Ã’� U`S^ c="H@É fe� ›Ã’� ¾SÔÉÔÉ ›Ã’��‚ U¡‛Á��¨< K=“` እንዯT>�M T¨l }Ñu= ÃJ‚M:: 
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1 ¾xታ¨< Sg`g`‚ SÔÉÔÉ ÉMÉ¿ እ²=Á eõ^ vÃ“` እ‛"D K=Ÿc� S�M ›KS�K< 

2 ¾›"vu=¨< ›ÖnLÃ SÔÉÔÉ ¾}ðÖ[¨< ÉMÉ¿ እ²=Á uS“\‚ u¨‛²< ¾¨<G õc� LÃ ¾}¨c’ ÑÅw‚ SÚ‚’p‛ 

ðØa eKSJ’< 

¾ÉMÉ¿ Ucf u¨<G¨< ¾}ðØa õc� LÃ SÖ’„ ›K<ታ© }îእ“ uTdÅ\‚ ’í õc�‛ uSŸMŸK< ¾}’d SJ‛ ›KSJ’<‛::   
 

2 5 4 ¾U`S^¨<‛ ¨<Ö?� Tp[w 

 

 

¾M¿ U`S^¨< Ó‟��‛ እ‛ÅK?KA� ¾U`S^ ¨<Ö?�� uö`U LÃ w� uSS<L� ¾U‚k`v�¨< dÃJ‛ uSW[~ ÃI 

U`S^ uK?KA� ¾U`S^ ›Ã’�� ¾}Ñ”<�‛ ¨<Ö?�� ¾T>ÁÖ‚¡` uSJ’< K¾� vK ›k^[w Ã²ÒÍM :: 

ÃIU ¾T>J’¨< M¿ U`S^¨< ¾T>ÁeðMÒ�¨<‚ ¾T>Å[Óv�¨< ¾ÉMÉ¿ ›"L� ¨<e‛ eKT>J’< ’¨< :: 

Ÿ²=I ¾U`S^ ¨<Ö?� u%EL SN‛Ç=c< k×¿‛ `UÍ ¾T>¨e‛ c=J‛ SÅ[Ó ¾T>Ñv¨<‛ ¾ØÑ‚ ›Ã’� uSK¾� K}Óv^©’~ 

G<’@ታ­� እ‛Ç=S�� ÁÅ`ÒM :: 

ŸwMi� ¨ÃU ŸÑ<Ç� ›Ã’� uS’d� S¨cÉ ¾T>Ñv¨<‛ `UÍ ¾ØÑ‚ ›Ã’� ²È u}SKŸ}  ERA Bridge Repair Manual  LÃ 

u´`´` }ÑMéDM :: 

 

2 5 5 ¾S[Í Tcvcu=Á ö`U 

 

ÃI ö`U G<K<‛U ›Ã’� S[Í KTeð` •ታdu= }Å`Ô ¾}²ÒË‚ Ÿ BMS T‛ªM Ò` ¾}²ÒË uSJ’< ¾ÉMÉÃ U`S^ 

¾T>Á"H>Æ vKS<Á­� ÃI‛‛ ö`U SÖkU Ã“`v�ªM:: 

uö`S< LÃ ¾T>VK< S[Í­� G<K< ¨Å ¢Uú¿}\ c=e}U eKT>Ñu< uk×Ã’� uÉMÉÄ� LÃ K=c^ ¾T>ÁeðMÑ¨<‛ ¾ThhÁ 

`UÍ KS¨<cÉ ¨<d’@ KSeÖ� uእÏÑ< ÃÖpTK<::  

 

 
3.3.2. •  ¾¨<H S¨<[Í ~x­�‚ ¾¨<H S‛ÖvÖw uSÒÖT>Á­� 

 

uÉMÉ¿ LÃ ¾T>kSØ ¨<H ke uke ¨Å ÉMÉ¿ ¾LÃ ¨KM e` (deck) እንዱሁም uSÒÖT>Á­� e` ¾SÓv� እÉM ›K¨< :: 

ŸS_� e` ¾T>S× ¨<HU እ‛Ç=G< uUcf­� ›"vu= vK e‛Øp uSÓv� uSÑ‚„­� uŸ<M uTKõ wMi�‛ ÁeŸ�LK< :: 

እ’²=IU wMi�� u›‛É ¾}¨c’ xታ LÃ ¾Sueue ' ¾TÖ‚Ÿ]Á w[�� ´Ñ� ¾¢‛¡]�U J’ ¾É‛ÒÃ ShÑ�‚ Te[Ë� 

K=J’< Ã�LK< :: 

 

3 3 4 ¾ታ�„¨< ¾ÉMÉÃ ›"M ‛p‚o 

 

uSW[� ¡õM LÃ ¾T>ðÖ` T‛„¨<U እ‛penc?‚ ‛p‚o uታ�„¨< ¾ÉMÉÃ ›"M LÃ u›Ã‛ እ‛"D K=ታ¿‚ K=KŸ< ¾T>�K< 

‛p‚o‛‚ Ÿxታ S³’õ‛ K=ÁeŸ�K< Ã�LK< :: 
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3.4. ¾ÉMÉÃ ¾LÃ„¨< ›"M ( Superstructure ) 

 
¾›‛É ÉMÉÃ ª’„ ›"M ¾T>vK¨< ÃI c=J‛ እ’²=IU u×U ¾}KÁ¿ ›Ã’� ÁL�¨< እንዯ`´Sታ�¨< ' እንዯ¨‛²< ›"vu= ¾S_� 

›kTSØ‚ uK?KA� ’Ña� ¾T>¨c‛ c=J‛ u²=I ¡õM Ÿ¢‛¡]� uT>W\� LÃ ¾T>Ÿc~ wMi��‛ እ‚ÁK‛ :: 

 
3.4.1 uw[� ¾}Ö‚Ÿ[ ¢‛¡]�‚ u¢‛¡]� w� ¾}W\ ÓTi ¡w (Arch) ÉMÉÄ� 

 

1. ¾¢‛¡]� eØ‛p 

 

uT‛„¨<U ¾¢‛¡]� ÉMÉÄ� LÃ Ønp‛ ¾J’< e‛Øq�‛ T¾� ¾}KSÅ ’¨< :: እ’²=IU ¾T>ðÖ\� ¢‛¡]~ •¾Å[k‚ 

cwcw •ÁK c=S× (Shirinkage) uS<k� SÖ‛ M¿’� ' ›Ç=e ¾}VL¨< ¢‛¡]~ እ¾[Ñu uSH@É H>Å�‚ uSdcK<� 

U¡‛Á�� ’¨< :: 

 

u¢‛¡]� LÃ ¾T>ታ¿ ›ddu= e‛Øq� eóታ�¨< Ÿ ®.1 T>.T@. uLÃ ¾J’<� c=J’< k×Ã’�‚ ¾Seó� vI] ¾T>Ád¿ 

እንዱሁም }SddÃ’� vK¨< SMŸ< K?KA�U እ¾}ðÖ\ c=SÖ< ’¨< :: 

 

እነዚህ e‛Øq� ue‛Øp SKŸ=Á K=KŸ< ¾T>�K< c=J’< u}KÃ Ÿ”Le+¡ u}W^¨< ¾e‛Øp SKŸ=Á uT>Ñv T¾� 

eKT>Áe�M ÃI‛ ›Ã’� SÖkU }Ñu= ’¨< ::  

 

uÉMÉ¿ LÃ ¾ታ¾¨<‛ ¾e‛Øp ›Ã’� uö�Ó^õ SÁ´‚ u}Ñu=¨< G<’@ታ•SK"� uk×¿ ¾እ`U� ›¨dcÉ LÃ 

SN‛Ç=f� S¨c‛ እ‛Ç=�K< Ã[Ç�ªM ::  

 

3.2.3  uSW[� SeSØ du=Á ¾T>Ÿc� wMi� 

 

SW[~ uT>Á`õu� ›ð` LÃ ¾T>Ÿc� T‛„¨<U ‛p‚o‚ SeSØ ¨ÃU uS_� Y` ÁK¨< ¾¨<H SÖ‛ Ÿõ‚ ´p TK� 

¾T>ÁeŸ�K¨< ¾›ð` ‛p‚o KSW[� Sc‛Öp ' Sq[Ø ¨ÃU Ÿ›ð\ Ò` ›wa KS´kØ U¡‛Á� ÃJ‚M :: SW[~ 

uSËS]Á ¾ግንባታ ¨p� Ÿ’u[u� ›kTSØ Øm� S³’õ ›dÃ� እንዯJ’ uU`S^ ¨p� �Ÿ<[� }cØ�� Sታ¾� ›Ku� :: 

 

3.2.4  uÉMÉÃ SÓu=Á­� LÃ ¾T>•Ã u›ð` SeSØ ¾T>Ÿc� �Ó` 

  

w²<¨<‛ Ñ>²? uÉMÉÃ SÉ[h ›"vu=  ( Abutment backfil and embankment ) ¾T>Ñ”¨< S<K?� uT>Ñv "KSÖpÖl ¾}’d 

ŸÑ>²? u%EL uSeSØ uÖ‛"^¨< ¾¢‛¡]� ÉMÉÃ‚ uS<K?~ ¾ÉMÉÃ SÇ[h S"ŸM ¾Ÿõታ M¿’� •ÁS× ÃH@ÇM ÃIU 

K}iŸ`"]­�‚ K}dó]­� U� ÁMJ’ ’Ñ`‛ ¾T>ðØ` c=J‛ uÉMÉ¿ LÃ u}iŸ`"] ÑAT­� ¾SÅwÅw G<’@ታ‛ ÁeŸ�LM 

:: 

ÃI‛ KSŸLŸM ŸÉMÉ¿ Ýõ ¨Å SÉ[h¨< S‛ÑÉ u=Á‛e 3 T@�` `´S� ÁK¨<‚ ŸÉMÉ¿ Ýõ ËUa u}¨c’ Å[Í ¨Å 

ታ� ²‛uM wKA ¾T>kSØ ¾¢‛¡]� eLw ( Approach Slab) Ÿ‛×ñ e` TÉ[Ó Ã�LM ::   
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3.3. ¾ÉMÉÃ }g"T> ›"M ( Substructure ) 
  

¾ÉMÉÃ ¾ታ�„¨< ›"M }wK¨< ¾T>ታ¨l� ¾SGM‚ ¾Ç` Ucf­� እንዱሁም ¾›ð` ›nò Ó‛x� c=J’< ¾ÉMÉ¿ ¾LÃ„¨<‛ 

›"M (Superstructure ) SgŸU ' ¡wÅ�‛ ¨Å ታ� SW[� Te}LKõ‚ SÇ[h­�‛ ›pö‚ ›Ö‚¡a SÁ´ ’¨<:: 

 
3.3.1   uw[� u}Ö‚Ÿ[ ¢‛¡]� LÃ ¾T>Ÿc� wMi� 

 

እነዚህ wMi�� e‛Øp ' ¾¢‛¡]� SuLg�‚ ¾TÖ‚Ÿ]Á w[� ´Ñ� ‚�¨<:: ¾¨<eØ w[� uT>´Óu� Ñ>²? uLÃ„¨< ¾¢‛¡]� 

›"M LÃ Sc‛Öp‛ K=ÁeŸ�M Ã�LM :: KUdK? u¢‛¡]� Ucf­� LÃ ulSታ�¨< ›p×Ý e‛Øp K=ታÃ Ã�LM :: uÇ` 

}g"T> Ucf­� LÃ ¾}Ÿc~ እ‛Ç=I ›Ã’� e‛Øq� ÅÓV uS<k� SÖ‛ SKª¨Ø du=Á ¾T>S×¨<‛ ¨ÃU ‛p‚o ÃuMØ 

እ‛Ç=có ÁÓ²<ታM :: 

 

3.4.2.   uÉ‛ÒÃ Ó‛w LÃ ¾T>Ÿc� wMi� 

 

እነዚህ wMi�� e‛Øp' ¾TÁÁ¹¨< ¡õM Sð^[e ' ¾É‛ÒÃ S¨<Åp ' ¾É‛ÒÃ ShÑ�‚ SuLg� ' uL¿ LÃ ›‛Ç‛É 

}¡KA� e` •¾cÅÆ c=ÁÉÑ< ¾T>S× Sc‛Öp ¾SdcK<� ‚�¨< :: 

 
 

3. ¾Ÿ?T>"M ¨ÃU ¾‛Ø[ ’Ña� Øn�  

 

¾›"vu=¨< ¾›¾` G<’@ታ•¨ÃU ¾¨<H ›Ã’� M¿ M¿ ‛Ø[ ’Ña�‛ ¾T>gõ‛ ŸJ’ u¢‛¡]~ LÃ Ÿõ}„ Ñ<Ç� ÁeŸ�LM :: 

 

4. ¾¢‛¡]�  እ¾ð^[c S¨<Åp 

 

uŸõ}„ ¾S<k�‚ ¾p´n²? K¨<Ø ' u•d� ' u¨<eÖ„¨< ¾TÖ‚Ÿ]Á w[� ´Ñ�‚ u}iŸ`"] Óß� du=Á ¾¢‛¡]� 

ÉwMp ¾J’<� ÖÖa� ›gª‚ c=T>‛� እ`e u`e uSKÁ¾� ke uke ¾Sð["Ÿe‚ ¾S¨<Åp G<’@ታ•ÃታÁM :: 

 
5. ¾TÖ‚Ÿ]Á w[� ´Ñ� 

 

u¢‛¡]� ¨eØ ¾T>Ñ”¨< ¾TÖ‚Ÿ]Á w[� u›w³„¨< ¾¢‛¡]~ ÉwMp ¾J’¨< ¾c=T>‛� ‛Ø[ ’Ñ` Ÿ¨<Ú„¨< ¾›¾` 

G<’@ታ•Ò` vK¨< Ó‛”<’� uT>ðÖ` ¾‛Ø[’Ña� K¨<Ø du=Á ´Ñ�‛ K=ÁeŸ�M Ã�LM :: 

ÑAM� ÁMS× ´Ñ�‛ KT¨p ›e�Ò] c=J‛ ´Ñ� uvI]¨< ke uke ¾T>ðÖ` w[~‛U ke uke ¾T>ÁÇ¡U u²=IU 

U¡‛Á� w[~‛ ¾SgŸU‚ }¨Øa ¾Sq¾� ›pS<‛ ¾T>Ád×¨< ’¨< :: 

 

’Ñ` Ó‛ ¾w[~ ´Ñ� ›¾ÚS[ c=S× w[~ uSÖ‛ ¾SÚS`‚ ¾TuØ G<’@ታ•eKT>ÁdÃ ÃI ÅÓV ¢‛¡]~ 

እ‛Ç=c’Öp wKAU እ‛Ç=ð["Ÿe‚ እ‛Ç=¨Ép ÁÅ`ÑªM :: Ÿ²=I u%EL w[~ Ÿ¢‛¡]~ }KÁÃ� u›Ã‛ እeŸSታ¾� ÃÅ`dM 
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:: uግንባታ ¨p� ¾TÖ‚Ÿ]Á w[~ um ¾¢‛¡]� ió‛ "LÑ” ukLK< Kእ`Øu�‚ K›¾` }ÒMÙ u›ß` Ñ>²? uS³Ó 

¾ÉMÉ¿‛ ¾SgŸU ›pU Ãk‛cªM :: 

 

 
2. ¾ÉMÉÃ ¾LÃ ¨KM‚ ›ÓÇT> LÃ ¾T>ðÖ` e‛Øp 

( Deck Grider Cracking ) 

 
uÉMÉ¿ ¾LÃ ›"M LÃ ¾T>ታÃ e‛Øp እንዯ ÉMÉ¿ ›Ã’� ¾T>KÁÃ ’¨<::  

 

u›ÓÇT>¨< LÃ ¾T>ðÖ` e‛Øp 

  

Sõ� 

 

/1/ ŸSÖ‛ ÁKð ¨Åታ� uS`Ñw U¡‛Á� uSGŸM ›"vu= ¾T>ðÖ` e‛Øp 

/2/ u¨<eÖ„¨< ¾TÖ‚Ÿ]Á w[� ŸSÖ‛ ÁKð `Óu� du=Á u›ÓÇT>¨< \w •`´S� xታ LÃ ¾T>ðÖ` e‛Øp  

/3/ u›ÓÇT>¨< SÚ[h ›"vu= ¾T>Ÿc� uß’� w³� ¢‛¡]~‛ KSl[Ø ¾T>ðታ}‛ ›Ã’� e‛Øp  

/4/ Ÿõ}„ ¾Sq[Ø e‛Øp ¨ÃU uu?]‛Ó ›"vu= uT>ðÖ` ¨<Ø[� ¾T>S× e‛Øp  

 

 
 

Figure - 3.4.2 Cracking To Simple Beam 
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3.4.2.      uÉ‛ÒÃ Ó‛w ¾T>W\ ÉMÉÄ�  

  

1 / ÖpLL 

 

uÉ‛ÒÃ Ó‛w ¾T>W\ ÉMÉÄ� u×U ¾}KSÆ� vKÓTi ¡w p`î ÁL�¨< c=J’< ( Arch Bridges )  ¾›W^` pK�‚ 

¾T>ÖÃl� ¨Ü ›’e}„ SJ‛ p`é�¨< ›Ã‛‛ ¾T>ew ŸSJ’< Ò` }ÇUa }ðLÑ>’ታ�¨‛ Ÿõ}„ ÁÅ`ÑªM :: 

 

2 / ¾É‛ÒÃ Ó‛w e‛Øp 

 

እነዚህ e‛Øq� uŸõ}„ ¡wÅ� ' u}iŸ`"]­� Ÿõ}„ ‛p‚o ' uSW[� S‚Ò� ¨ÃU u›¾` S<k� Ÿõ}„ K¨<Ø 

ÃŸcታK< :: e‛Øq� ŸÉ‛ÒÃ SÑ‚„­� ›Mð¨< u`´S� •¾cñ‚ እ¾kÖK< ŸH@Æ ¾Ñ<Ç~ SÖ‛ ›ddu= እንዯJ’ ÁdÁM :: 

Ÿ²=IU uLÃ e‛Øl ¨Å LÃ ÚUa ¨Å u?]‛Ó SkSÝ ŸÅ[c ÉMÉ¿ ¾S¨<Åp �Ó` እንዯT>ÁÒØS¨< ÁSK¡ታM :: ÃI 

›Ã’~ Ÿõ}„ e‛Øp U‚Mv� SW[~ u×U }ÑAÉ� Ó‛u< Kw�¨< ¾LÃ„¨<‛ ¾ÉMÉÃ ›"M‚ ¾}iŸ`"] ¡wÅ�‛ እÁe}‚ÑÅ 

SgŸU ›p�ታM K=vM Ã�LM :: 

 

3/ TuØ ( Bulging ) 
 

ÃI Ó‛w p`ì<‛ c=K¨<Ø ¨ÃU ¾ò� Kò� Ñîታ¨< ¨Åò� ¾SÑ<uØ G<’@ታ• ¾T>ÁdÃ c=J‛ ÃIU u›w³„¨< ¾¨eÖ„¨< 

¾›ð` S<K?� Óò� Ÿõ}„ c=J‛ ’¨< :: እንዱሁም ¾ÉMÉÄ� SÒÖT>Á Me‛ c=Á[Ï‚ c=Å¡U É‛ÒÄ� ¾}’n’k¨< ¨Åò� 

እ‛Ç=ÁwÖ< ÁÅ`Ò�ªM :: 

 

4/ Ø^~‛ ÁMÖuk ¾SÒÖT>Á Me‛ ( Pointing )  
 

¾SÒÖT>Á Me’< ¾}W^u� ¾c=T>‛�‚ ¾›gª ÉwMp ŸÑ>²? u%EL u¨<H ¾S•Öw‚ uÓ‛u< LÃ ¨Åታ� •¾ðcc c=¨`É K=ታÃ 

Ã�LM :: ¾ÉwMl ( Mortar ) Ø‛"_ እንዯ É‛Ò¿ eKTÃJ‛ uØ^�‚ u‛îI‚ ÁM}W^ ŸJ’ �KA K=ð^`e Ã�LM :: 

 

5/ ¾É‛ÒÃ SuLg�  

 

É‛ÒÃ uvQ`Ã¨< K[»U Ñ>²? ¾T>qÃ ’¨< :: J“U ›‛Ç‛É ¾É‛ÒÃ ›Ã’�� Å"T uSJ‚�¨< u´‚w ¨ÃU u¨‛´ ¨<H 

›‛Ç‛ÈU uS<k� SÖ‛ Ÿõ‚ ´p TK� U¡‛Á� K=uLg< Ã�LK< :: 

 

 

6. ¡õ}�‚ �‚‛i Ñ<ÉÕÉ ¾T>ታÃu� ¢‛¡]� ( Porous) 
 

ÃI u›w³„¨< uግንባታ ¨p� ŸT>ðîU Ø^~‛ ÁMÖuk ¾›W^`‚ ¾¢‛¡]� ›VLM ¾T>S× ’¨< ::  ¢‛¡]~ uT>Ñv 

vKSÖpÖl‚ uእነዚህ �‚‛i Ñ<ÉÕÊ� ¨<eØ ›¾`‚ ¨<H ukLK< uSÓv� እ`Øu�‛‚ ´Ñ�‛ u¨<eÖ„¨< w[� ÃðØ^M :: 
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7. ¾¨<H S‛ÖvÖw 

 

uÉMÉÃ LÃ ¾¨<H SŸT��‚ S‛ÖvÖw ¾T>ðÖ[¨< uSÒÖT>Á­� ( Expansion Joints )  �‚ uLÃ„¨< È¡ LÃ c=J‛ ke 

uke ¨Å ¨<eØ uSe[Ó ¾c=T>‛�¨<‛ vQ`Ã እeŸ SK¨Ø uSÉ[e እ‛Ç=ucwe ¾¨<eÖ„¨< w[�U K´Ñ� እ‛Ç=ÒKØ 

ÁÅ`ÑªM :: 

 

 

 

 

 

 
 
 

Figure - 3.4.3 Principal Areas of Bridge Deck Leakage 
 

3/ Sc‛Öp  ( Cracking ) 
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u²=I xታ LÃ ¾T>ðÖ\� e‛Øq� ¾}KÁ¿ ›Ã’�� c=J’< p`î‚ Ã²ታ�¨< እንዱሁም ›p×Ý�¨< K=KÁÃ ¾T>�M J“ 

¾ÉMÉ¿ U‛×õ እንዯ}W^u� ¾T�]ÁM ›Ã’� K=¨c‛ Ã�LM :: 

 

4/ �‛‛i Ñ<ÉÕÊ� (Potholes ) 
 

U‛×õ ¾}W^u� T�]ÁM ÉwMp ¨IÅ� Å"T ŸJ’ u}iŸ`"]­� እንቅስቃሴ ukLK< K=ð["Ÿe‚ wKAU }cvwa 

uSØó� �‛‛i  Ñ<ÉÕÊ� K=ðÖ\ Ã�LK< ::  

Ñ<ÉÕÊ� uÑ>²?¨< dÃÅð’< Ÿq¿ እ¾Wñ ¾}iŸ`"] እ‛penc?‛ K=Á¨<Ÿ< Ã�LK< ::  

¾Ñ<ÉÕÊ� SÖ‛ Ÿ²=I uታ� uT>ታ¾¨< SMŸ< SK"�Ã�LM:: 

 

 

 
 
 

Figure - 3.5.2 Method of Measuring Potholes 

 
5 

መንሸራተትን የመከሊከሌ አቅም ማጣት 
 

ከብዙ አገሌግልት የተነሳ የመንገድ የሊይኛው ንጣፍ አስፋሌት አንዲንድ ጊዜ ሸከራ ባህርይውን በመቀየር ወዯ ሇስሇሳና አንሽራታችነት ሉቀየር ይችሊሌ፡፡ በዚህ ጉዲይ ሊይ 
የሚዯረግ የማጣራትና የመፈተሽ ስራ ከአጠቃሊይ የመንገደ ሁኔታ አኳያ እንጂ በድሌድዩ አካባቢ ብቻ የሚዯረግ አይሆንም፡፡  
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3.5. ¾ÉMÉÃ ¾SÑ×ÖT>Á xታ­�‚ ›‛Ç‛É ¾ÉMÉÃ ¡õKA�: ( components and ancillaries ) 
 
3.5.1.  ¾LÃ„¨< ›"M U‛×õ  

 

1/ ¨×Ñv’� ( Wave ) 
 

ÃI ›Ã’� wMi� uÉMÉ¿ ¾LÃ ‛×õ LÃ uS‛ÑÆ `´S� ›p×Ý ¾T>ታÃ ¨×Ñv’� ’¨< :: ÃI ¨×Ñv’� እÁÅÑ‚ 
እ¾ÚS[ c=H@É u}iŸ`"]­� እንቅስቃሴ Ñ>²? ÉMÉ¿ uGÃM ¾SÅwÅw G<’@ታ• ÁÒØSªM ::  

 

ÃI ¨×Ñv’� ¾T>ðÖ[¨< u›w³„¨< u›¾` S<k� U¡‛Á� ¾›eóM~ ‛×õ uT>LLu� Ñ>²?‚ }iŸ`"]­� c=}LKñ uõØ’� 

Sk’e‚ SÚS` U¡‛Á� u›‛É ›Ã’� õØ’� dÁMñ c=k\ እንዱሁም uõ_‛ SÁ´‚ ¾SXWK<� እ‛penc?­� uS<k� 

¾KcKc¨<‛ ¾›eóM� ‛×õ ¨×Ñv K=ÁÅ`Ñ<� Ã�LK< ::  

 

2/ ¾}iŸ`"] ÑAT­� ¾T>ðØ\� Ñ<ÉÕÇ SeS` ( Rutting ) 
 

ÃI uS‛ÑÆ SGM KSGM ¾T>ðÖ\ G<K� Ñ<ÉÕÇ xታ­� c=J’< u}ÅÒÒT> ŸvÉ ß’� ÁL�¨< }iŸ`"]­� u›‛É SeS` 

c=Õ²< ¾}¨c’ xታ ¾TÑAÉÑAÉ G<’@ታ‛ ’¨< :: ÃI SÑAÉÑAÉ uS<k� Ñ>²? �KA ¾SÚS` vQ`Ã ›K¨< :: ¾SÑAÉÑAÆ G<’@ታ• 

u^c< እንዯwMi� LÃታÃ Ã�LM :: ’Ñ` Ó‛ u²=Á xታ ¨<H  ¾SsÖ` G<’@ታ•K=ðÖ` S�K<‚ ›‛Ç‛É }iŸ`"]­� ÃI‛’< 

SeS` }Ÿ�K¨< vÃH@Æ‚ ¨× KTK� u=V¡\ KK?L ›ÅÒ K=Ç`Ò�¨< S�K< ’¨< ::  

ÃI‛ Ñ<ÉÕÉ KSK"� ¾T>�M c=J‛ Ÿ²=I kÅU wKA ueእM uታ¾¨< G<’@ታ• SK"� Ã�LM :: 

 
 

3.5.3 ¾ÉMÉÃ TÒÖT>Á ( Expansion Joint ) 
  

እነዚህ uÉMÉ¿ SÓu=Á‚ S¨<Ý እንዱሁም እÁ‛Ç‛Æ eþ‛ Ÿk×¿ eþ‛ Ò` uT>Ñ‚‟u� ¡õ}�� xታ LÃ ¾T>ÑÖS< ¾ÑAT ¨ÃU 

¾w[� SÒÖT>Á­� ¾}KÁ¾ ¾wMi� ›Ã’� K=ÁÒØT�¨< Ã�LK<::  

 

1/ ¾SLL�‚ ¾S’n’p �Ó` 

 

ÃI ›Ã’� �Ó` ¾}KSÅ c=J‛ ¾T>ÁÁÃ²< wKA“�‚ SX]Á­� SuÖe‚ T×SU‛ ›eŸ�K¨< ¾T>ታ¿ ‚�¨<:: u}KÃ 

uÉMÉ¿‚ uእነዚህ TÒÖT>Á­� SÑ‚„ xታ LÃ uእንቅስቃሴ du=Á ¾Sc‛Öp G<’@ታ• ÃŸcታM :: e‛Øl uÉMÉ¿ ›"M ¨ÃU 

u^c< uTÑ‚„¨< T�]ÁM LÃ K=J‛ Ã�LM ::  

ÃI‛ ¾SLL�‚ ¾S’n’p G<’@ታ‛ uSÊh Sታ Sታ uTÉ[Ó Sð}i‚ T[ÒÑØ Ã�LM :: 

2/ ¨<H uTÒÖT>Á­� Y` TKõ 
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›‛Ç‛É TÒÖT>Á­� u¨<e×�¨< ¨<H ukLK< እ‛Ç=ÁMõ }Å`Ñ¨< ¾}W\ u=J‛U u›‛Ç‛É ’Ña� ÃI xታ Ÿ}Åð’ ¨<H 

KTKõ Ã�Ñ`‚ kÅU vK<� ¡õKA� Á¾‚�¨<‛ �Óa� K=ÁS× Ã�LM :: 

›‛Ç‛É TÒÖT>Á­� uM¿ M¿ ¾T×umÁ ›Ã’�� }Åõ’¨< ¨<H እ‛ÇÃ}LKõv�¨< }Å`Ñ¨< K=²ÒÌ Ã�LK< :: J“U Ó‛ 

T×umÁ­� K[»U Ñ>²? Sq¾ታ�¨< እ`ÓÖ„ SJ‛  eKTÃ�M ¨<H ukLK< Ñw� �Ó` K=ðØ` Ã�LM ::  

u²=I ›Ã’� xታ Ñw� ¾T>ŸT� ¨<H ¾´‚w ¨p� "Kð Ñ>²? u%EL እ‛"D qÃ� ¾S‛ÖvÖw‚ K[»U Ñ>²? xታ¨<‛ ¾T`Öw °ÉM 

›K¨< :: 

 

3/ KS‛kdke ¾T>Áe�M ¡õ}� S“` 

 

እነዚህ ¾SÒÖT>Á xታ­� ÉMÉ¿ uS<k� SÖ‛ Ÿõ‚ ´p TK� U¡‛Á� ¾SKÖØ‚ ¾S¢T}` እንቅስቃሴ uT>ÁXÃu� Ñ>²? 

u’í’� S‛kdke እ‛Ç=�M }wK¨< ¾}²ÒÌ ¡õ}�� ‚�¨< :: eK²=I u¡õ}~ SHM T‛„¨<U Ö‛"^ ’Ñ` Ñw� ÃI‛ 

እንቅስቃሴ•እ‛Ç=ÑÉu¨< ›ÃðkÉU ::  

 

3-5-2 ¾ÉMÉÃ ÉÒõ ' SKÁ Å[Í‚ እËታ• 

( Kerb and Railing ) 
 

1/ e‛Øp 

 

¾}iŸ`"] S}LKòÁ‛‚ KእÓ[„ S}LKòÁ J“ ¾T>ÁÑKÓK¨<‛ ¾T>KÃ እeŸ 20 dT@ ¾T>ÖÒ Ÿõ ÁK Å[Í c=“` Ÿ²=G< 

¾እÓ[„ S}LKòÁ TwmÁ LÃ ¾¢‛¡]� ¨ÃU ¾w[� ÉÒõ‚ እËታ Ã“^M :: u¢‛¡]� Å[Í¨< ÉÒõ‚ እËታ LÃ ¾T>Ÿc}¨< 

e‛Øp ¾}KSÅ¨< ›Ã’� ¾¢‛¡]� e‛Øp c=J‛ u›w³„¨< u}iŸ`"] ÑAT Óß� du=Á ¾T>S× ÃJ‚M :: 

 

ÃI e‛Øp uÑ>²?¨< "Mታ[S ¾SWvu`‚ ¾S¨<Åp G<’@ታ•K=Ÿc� Ã�LM ::  u²=G< ¾ÉMÉÃ ¡õM LÃ  ( concrete ) �‚  ( Rebar 

exposure ) TK�U ¾¢‛¡]� Scvu`‚ ¾TÖ‚Ÿ]Á w[� ¨Ø� Sታ¾� K=ታÃ Ã�LM :: 

u²=I ¾ÉMÉÃ ¡õM ¾T>ÁÒØS< ¾}KSÆ ›Ã’� wMi�� Ÿ²=I uታ� ታÃ}ªM ::  

 

u}ÚT]U u²=I ¾ÉMÉÃ ¡õM uSŸ=‚ ›ÅÒ U¡‛Á� ¾ÉÒõ S×SU wKAU }cwa ¾S¨Åp‚ ¾SØó� (Missing)  ( 

Deformation )  እንዱሁም ¾w[� እËታ‚ sT>­� ´Ñ¨<‚ kKT�¨< }K¨<Ù KታÃ Ã�LK< ::  
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Figure - 3.5.2 Common Defect to Kerb. 

66 

3.5.5  ¾¨<H S¨<[Í ( Drainage ) 
 

1/ ¾¨<H S¨<[Í xÂ� ›ÑMÓKA�‚ ÖkT@ታ 

 

ª‚¨< ÖkT@ታ�¨< uÉMÉ¿ LÃ ¾T>S×¨<‛ ¾´‚w ¨ÃU K?L ¨<H ÁKSŸT�� S<K< uS<K< እ‛Ç=¨ÑÉ TÉ[Ó ’¨< 

:: ¾እነዚህ ~x­� ¨ÃU xÂ� u�¡¡M ›KSY^� ¨ÃU SÅð‛ uÉMÉ¿ LÃ ¨<H }ŸT�� K}iŸ`"] �Ó`‛ 

¾T>ðØ` c=J‛ ¨Å ¨<eØ uSe[Ó K¢‛¡]�‚ KTÖ‚Ÿ]Á w[� SuLi� U¡‛Á� ÃJ’ªM :: 

2/ ¾Sõch ~x­�  

 

~x­� ÁM}ÑAÆ‚ ÁM}×SS< ¨<H‛ u�¡¡M ¨Å T>ðMÓu� xታ• ¾T>Á¨`Æ እ‛Í= ¾T>Á‛ÖvØu< ¨<H‛ SMc¨< 

¨Å ¢‛¡]~ ›"M ¾T>Á¨`Æ ŸÉMÉ¿ uታ� vK S‛ÑÉ ¨ÃU ¾›ð` ›nò Ó‛w LÃ ¾T>ðc< SJ‛ ¾Kv�¨<U :: 

�¡¡K„ ÁMJ’ ¾¨<H S¨<[Í ¾T>ÁeŸ�K¨< �Ó` Ÿ²=I uታ� ታÃ�M :: 
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3/ ¾~x­� SÅð‛   

¾T>ÁeŸ�K¨< �Ó` u›w³„¨< ¾}²[²[ c=J‛ ÃH@‛ KSŸLŸM Ÿõ}„ ¡��M ÃðMÒM : 

 

4/ ¾~x Ýõ SŸLŸÁ 

u}iŸ`"] U¡‛Á� ¾¨<H SÓu=Á ¾J’¨< ¾~x ›õ እ‛ÇÃg^[õ‚ እ‛ÇÃÑAÇ uÖ‛"^ ¨‛ò� ScM ’Ñ` Sgð‛ }Ñu= 

ÃJ‚M : 

 

5 ¾dØ‛ p`î vL�¨< ÉMÉÄ� LÃ ¾T>Ñ”< ¾¨<G S¨<[Í­� 

¾¨<G S¨<[Í­� ¾T>kSÖ<� ŸdØ’< ´p}„ ¾¨<G M¡ LÃ K=J‛ ÃÑvM::  

 
 

Figure - 3.5.5 Poor Drainage Outfall Details          
3.5.4 ¾SÒÖT>Á Ÿ<i’@ታ­� ( Bearings) 

 

¾²=I u?]‛Ó ›kTSØ Ÿxታ¨< ›KS³’õ ¾u?]‛Ñ<‛ Ö?’„’� w� dÃJ‛ u?]‛Ñ< ¾}ÁÁ²u� ¾LÃ„¨<‚ ¾ታ�„¨< ¾ÉMÉÃ 

›"M LÃ �Ó` እንዯK?K ÃÖlTM ::  

u?]‛ÑA� ¾ÉMÉ¿ ¾LÃ„¨< ›"M ( Superstructure ) S‛kdke እ‛Ç=�M }wK¨< ¾T>kSÖ< eKJ’ ¾እ’`c< u‛ì<I ›KSÑ”

�‚ }Ñu=¨<‛ ›ÑMÓKA� ›KSeÖ� uÉMÉ¿ LÃ ÁM}ðKÑ ¨<Ø[�‛ ¾T>ðØ` ’¨< ::  

 

1/ ¾¨<H‚ ›LeðLÑ> ’Ña� ¡U�� 
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uu?]‛Ó ²<]Á ¾T>upK< }¡KA�' ›LeðLÑ> É‛ÒÃ ' ÖÖ` l`Ø^à�‚ ¾¨<H ¡U�� ¾w[� u?]‛Ô�‛ እ‛Ç=´Ñ< 

uTÉ[Ó uŸõ}„ Å[Í Ñ<Ç� ¾T>ÁÅ`c< c=J‛ ÃIU ¾ÉMÉ¿‛ እንቅስቃሴ ÃÑÉuªM::  

 

2/ u�¡¡K„¨< xታ ›KSkSØ  

 

¾}dd} ›kTSØ u?]‛Ñ< u�¡¡M እ‛ÇÃW^ K=ÁÅ`Ñ¨< Ã�LM:: ÃIU ¾LÃ„¨<‚ ¾ታ�„¨< ¾u?]‛Ó ¡õM ›‛Æ u›‛Æ 

LÃ uT>Ñv ›KT[õ‚ ¾SXcK<� c=J’< ¾ታ�„¨< u?]‛Ó Ÿ¢‛¡]~ Ò` ¾}ÁÁ²u� Spu]Á wKA‛ ¨ÃU TW]Á 

¾}³’ð ŸJ’ uእ‛penc?¨< LÃ �Ó` ÃðØ^M :: 

 

3/ ›kTSØ 

ÃI TK� ¾ÉMÉ¿ ¾LÃ ›"M ( Superstructure )  u�¡¡M u?]‛Ñ< LÃ SkSØ‚ u?]‛Ñ< ÅÓV u�¡¡M uታ�„¨< ¾ÉMÉÃ 

›"M uUcf¨< ^e LÃ SkSØ ’¨< :: ¾u?]‛Ñ< T[òÁ ¾J’¨< ¾Ucf¨< ^e u=c’Öp ¨ÃU u=ÑAÇ ›ÖnLÃ ¾u?]‛Ñ<‛ 

›kTSØ‚ Y^ Á¨<"M :: ÃIU ¾LÃ„¨< ¾ÉMÉÃ ›"M uT>Ñv እ‛ÇÁ`õ ¡wÅ�U u}Ñu=¨< G<’@ታ• ¨Åታ� 

እ‛ÇÃ}LKõ ÃŸLŸLM :: 

 

 
Figure - 3.5.4 Debris Build-up on Bearing             

 

 

Å[Í ` K ` (  Rating ‘B’ )  
 



      
 

ERA   -   Bridge Inspection Manual   Amharic version  1994 EC  Page 36 
 

u}ðÖ[¨< Ñ<Ç�‚ wMi� U¡‛Á� ¾ÉMÉ¿ ›ÑMÓKA� K=ታ¨¡ Ã�LM ¨ÃU ¾ÉMÉ¿‛ °ÉT@ ÁdØ[ªM eK²=IU ØÑ‚ 

K=Å[ÓK� ÃÑvM ¾T>M SÅUÅT>Á LÃ ¾T>ÁÅ`e ¾Ñ<Ç� SÖ‛ ’¨< ::  

u²=I „B‟ Å[Í ØÑ‚ KÉMÉ¿ ÁeMÑªM Ó‛ ›e�"DÃ ›ÃÅKU ¾ØÑ‚¨< Y^ H>Å�U Ñ<Ç~ uÅ[cu� xታ ' uÑ<Ç~ ¾SÚS` 

G<’@ታ•' እንዱሁም¾}ÑAÇ¨< ›"M ¾ÉMÉ¿ ª‚ ›"M SJ‛‚ ›KSJ‛ uSXWK¨< K=¨c‛ Ã�LM :: ¾Ñ<Ç~‛ U¡‛Á� KT¨p‚ 

¾Å[c¨<‛U Ñ<Ç� uT>Ñv SÖ’<‛ KT¾� }ÚT] M¿ U`S^ K=Å[Ó Ã�LM::  

 

እንዯG<’@ታ•¨<U ÅÓV ¾ØÑ‚¨< Y^ uk×¿ ¾uË� Ñ>²? K="}� ¾T>�M ’Ñ` Ó‛ እ¾ÚS[ እ‛ÇÃH@É ¡��M‛ ¾T>h K=J‛ 

Ã�LM:: 

 

Å[Í ` N` ( Rating ‘C’ )  
 
¾ታ¾¨< Ñ<Ç�‚ wMi� ›’e}„ ¨ÃU እeŸ²=IU ›ddu= ÁMJ’ uSJ’< K=¨cÉ ¾T>Ñv¨< ¾Te}"ŸÁ •`UÍ uSÅu„ ØÑ‚ ”

aÓ^U ¨<eØ K="}� ¾T>�M ÉMÉ¿ ÁKYÒ� ›ÑMÓKA~‛ SeÖ� እ‛Ç=�M ¾²¨�` ¡��M ¾T>Áh¨< ’¨< ¾T>M 

SÅUÅT>Á LÃ ¾T>ÁÅ`e ¾Ñ<Ç� SÖ‛ ’¨< :: 

 

ÃI‛ ÁIM Ñ<Ç� ¾T>vM G<’@ታ•ÁMታ¾u� KÑ>²?¨< ØÑ‚‛U ¾TÃh ÉMÉ¿‛U KÑ<Ç� ¾TÃcØ U‚Mv�U U‛U ›Ã’� 

wMi� ÁMታ¾u� ŸJ’ u²=I u}vK¨< Å[Í ÃSÅvM :: 

 
413 U`S^ ¨ÃU õ}h ¾T>Å[Óv�¨< ¾Ñ<Ç� ¨ÃU ¾wMi� ›Ã’�� 

 

uÉMÉÃ‚ u›"L~ M¿ M¿ ¡õKA� LÃ ÃÅ`dK< ¾T>vK< ¾Ñ<Ç� ›Ã’��  እንዯ ÉMÉ¿ ›Ã’� እንዯT>KÁ¿ u=ታ¨pU 

uSW[ታ©’� Ó‛ ¾Ñ<Ç� ›Ã’�� ÉMÉ¿ u}W^u� T�]ÁM LÃ Ã¨c‚M :: 

u²=I SS]Á U°^õ 2.2.3. u²[²`‚�¨< 13 ¾ÉMÉ¿ ›"L� LÃ K=Å`c< ¾T>�K< ¾wMi� ›Ã’�� uU^õ 3-5 LÃ u´`´` 

ታÃ}ªM:: 

 

Ÿ²=I kØKA u²=I ¡õM ¾U‚¾¨< 13~ ¾ÉMÉÃ ›"L� LÃ K=Å`c< ¾T>�K<� ¾wMi� ›Ã’�� እንዯ Ñ<Ç� SÖ‚�¨< SW[� 

A,B,C,  wK‛ Å[Í uT¨<×� uU`S^¨< H>Å� TekSØ eKT>Öupw‛ ÃI‛‛ እ‛È� ›É`Ñ‛ እንዯU‛KÃ ÓMî uJ’ SMŸ< 

uc‛Ö[» }²ÒÏ�M:: 

 

T‛„¨<U uÉMÉÃ U`S^ LÃ ¾T>WT^ vKS<Á ÃI‛‛ c‛Ö[» }Ÿ�KA ukLK< uÉMÉÄ� LÃ ¾Å[c¨<‛ Ñ<Ç� uT¾�‚ 

uTS³²‛ Å[Í¨<‛ Ÿfe~ A,B,C, ¾�„¨< እንዯJ’ KS¨c‛ እንዯT>�M ÃታS‚M:: 

  

¾²=I T‛ªM u›T`„ s‛s ¾S}`ÑAU ª‚ ›LTU ¾U`S^ Y^¨< ÓMî‚ ›hT> vMJ’ G<’@ታ• �¡¡K„ ¨<d’@ KSeÖ�‚ 

�¡¡K„ S[Í S´Óx uSÁ´ Kk×Ã •`UÍ KTS��� እ‛Ç=�M ’¨< :: 
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U°^õ 4 

 

¾Ñ<Ç� ›Ã’�� SÓKÝ‚ Å[Í�¨<‛ S¨c‛  

 

4.1. ¾Ñ<Ç� ›Ã’��‛ uÅ[Í SSÅw 

 

4.1.1. SÓu=Á 

 

ÃI U°^õ uÉMÉ¿ እÁ‛Ç‛Æ ›"L� LÃ ¾T>Ÿc}¨<‛ ¾wMi� ›Ã’� u´`´` uT¾� ¾Ñ<Ç� SÖ‛ SKŸ=Á Å[Í ¾T¨<×� 

eM�‛ ÁdÁM::   

¾ÉMÉÃ U`S^ ö`U‛ uSÖkU KSY^� uእÁ‛Ç‛Æ ¾ÉMÉÃ ›"M LÃ ¾T>ታ¿ wMi�� Å[Í እ‛È� እንዯT>c×�¨<‚ 

u}Ökc¨< ö`U LÃU SÖ’<‛‚ Å[Í¨<‛ KSS<L� እንዯU‛�M Áe[Ç‚M :: 

 

4.1.2. ¾Ñ<Ç� SÖ‛ Å[Í­� 

 

uÉMÉÄ� LÃ ¾}Ÿc~ Ñ<Ç�� SÖ‛ u}KÁ¿ ÉMÉÄ� LÃ ¾}KÁ¾ K=J‛ ¾T>�M‚ ¾Ñ<Ç� SÖ’<‛U SÑS�‚ S¨c‛ Ÿc¨< 

c¨< K=KÁÃ ¾T>�M ’¨<::  

eK²=I ¾Ñ<Ç� SÖ‛‚ Å[Í KS¨c‛ ›‛É ›W^` TekSØ‚ uSeð`�� SW[� u�¡¡M Å[Í‛ SSÅw ›eðLÑ> ’¨< :: 

uÉMÉÄ� LÃ ŸT>Ÿc~� ¾Ñ<Ç� Å[Í­� uS’d� ¨Å ØÑ‚‚ ¨Å ›eðLÑ>¨< ¾ThhÁ Y^ KSU×� እ‛Ç=�M ¾wMi�� 

Å[Í­� ufe� }ŸõKªM :: 

 

Å[Í ` G ` ( Rating ‘A’)   
 

uÅ[c¨< Ñ<Ç� SÖ‛ du=Á ¾T>Ÿ}K¨<‛ ›ÅÒ KSŸLŸM‚ ¾}iŸ`"]‚ ¾}ÖnT>­�‛ ÅI‛’� Ÿ¨Ç=G< KT[ÒÑØ‚ uk×Ã’� 

¾T>ðÖ[¨<‛ ¾uKÖ Ñ<Ç� KSŸLŸM ›e�"DÃ ¾J’ ØÑ‚ ÁeðMÑªM ¾T>M SÅUÅT>Á LÃ ¾T>ÁÅ`e ¾Ñ<Ç� SÖ‛ ’¨< :: 

u²=I Å[Í ¾Å[c‛ Ñ<Ç� u}�K õØ’� KSÖÑ‛‚ KTe}"ŸM ¾T>Ÿ}K<�‛ ¾}iŸ`"] እ‛penc?‛‚ }ÖnT>­�‛ uTÁ¨<¡ 

SMŸ< እ`UÍ ¾S¨<cÉ ²È‛ KS¨c‛ ¾Ñ<Ç~‛ ›Ã’� SK¾� ÁeðMÒM:: 

 

 ›ddu= Ñ<Ç� J“ K�^ò¡ Sc‚¡M ¾J’‚ ¾}iŸ`"]­� S}LKòÁ‛ SeS` uTØuw SÚ‚’p‛ ¾T>ðØ`  

 ›ddu= Ñ<Ç� J“ K?KA� }ÖnT>­�‛ ¾T>Á¨<¡ ¨ÃU Ñ<Ç~ •¾ÚS[ uSU×�  ¾}ÖnT>­�‛ ÅI‛’� ¾T>ðታ}‛ 

 ›ddu= Ñ<Ç� J“ ¾ÉMÉ¿‛ ¨ÃU ¾ÉMÉ¿ ›"L�‛ ¾SgŸU ›pU K=k‛e ¾T>�M : 
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    u¢‛¡]� ›ÓÇT> ²‛Ó ¨ÃU u¢‛¡]� ÓTi ¡w ( Concrete Girder Arch) ÉMÉÃ LÃ ¾T>Å`c< ¾wMi� ›Ã’��‚ 

¾Ñ<Ç� SÖ‛ Å[Í ›c×Ø 

 

¾Ñ<Ç� ›Ã’� Å[Í ‘A’ Å[Í ‘B’ Å[Í ‘C’ 
 

 

e‛Øp Cracking 
 

›‛É Ÿõ}„ e‛Øp eó~ እeŸ 5 
T>T@ ¾T>Å`e u¾3® X.T@. `k� 

Ÿ3T>.T@. ¾uKÖ< e‛Øq� 

ሲታይ•እ’²=IU u¨<H S‛ÖvÖw 

uc=T>‛� }uM� SታÖw ¾ታËu 

J“ ¾ÉMÉ¿‛ ¾Sg¡U ›pU 

¾T>k‛c¨< c=J‛ 

Ÿ 3 T>.T@ ¾T>Å`e eó� 

ÁK¨< e‛Øp c=ðÖ`‚ 

¾¨<H S‛ÖvÖw ¨ÃU 

`Øu�‛ Á²K uSJ’< 

¾ÉMÉ¿‛ °ÉT@ K=k‛c¨< 

¾T>�M c=J‛   

¾e‛Øq� eó� 1 T>.T@. 

¾T>Å`e c=J‛ u›‛É ¾}¨c’ xታ 

LÃ w� ›’e}„ e‛Øp c=ታÃ 

¨ÃU Ÿe‛Øp ’í c=J‛ 

 
}cvwa S¨<Åp  

Peel Off 

Ÿõ}„ ¾J’ ¾¢‛¡]� Scvu` 

c=ታÃ‚ ¨ÉqU uK?KA� LÃ Ñ<Ç� 

¾TeŸ}M eÒ� c=ðØ` 

uTÖ‚Ÿ]Á¨< w[� ´Ñ� 

U¡‛Á� eó� vK¨< ›"vu= 

¾¢‛¡]~ Sð^[e‚ 

S¨<Åp c=Ÿc� ÃIU 

¾ÉMÉ¿‛ ¾SgŸU ›pU 

¾T>k‛c¨< c=J‛ 

u›‛É K?L ¨<Ý© ›"M 

veŸ}K¨< Ñ<Ç� du=Á ›’e}„ 

SÖ‛ ÁK¨< ¾Scvu`Á 

G<’@ታ�c=Ÿc� ÃIU ¾¨KK<‛ 

°ÉT@ ¾T>k‛c¨< c=J‛ SÖ’„ 

¾J’ ¾Scvu`‚ ¾S¨<Åp G<’@ታ• 

¨ÃU ŸÑ<Ç� ’í c=J‛ 

¾TÖ‚Ÿ]Á w[� 

¨Ø� Sታ¾� 

Rebar exposure 
 

eó� vK¨< Å[Í ¾¨<eÖ„¨< w[� 

¨Ø� c=ታÃ‚ ´Ñ�U c=ÁeŸ�M 

ÃIU ¾SgŸU ›pS‛ ¾T>k‛c¨< 

c=J‛ 

u}¨c’ Å[Í w[~ ¨Ø� 

uSታ¾~ c=´Ó‚ u¢‛¡]� 

ió’< Scvu` ¨ÃU 

u¢‛¡]� S<K?� Ñ>²? um 

ió‛ vKTÓ”~ w[~ c=ታÃ 

ŸòM ¾w[� ¡õM ¨Ø� 

ሲታይ’Ñ` Ó‛ ´Ñ� ¾K?K¨< 

u=J‛U uk×Ã’� ¨KK<‛ Ñ<Ç� 

LÃ ¾T>ØK¨< c=J’< SÖ’„‚ 

¨<c<‛ uJ’ x� LÃ w[~ ¨Ø� 

ሲታይ’Ñ` Ó‛ ÁM³Ñ c=J‛ ¨ÃU 

U‛U Ñ<Ç� ÁMታ¾ 

Ønp‛ Ñ<ÉÕÊ� 

u¢‛¡]� Ñî• LÃ 

Sታ¾� 

Honey Comb 

¢‛¡]� c=VL uT>Ñv vKSÖpÖl 

U¡‛Á� u}Ÿc~ Ønp‛ ¡õ}�� 

w[~ K›¾` ¾}ÒKÖ ¨ÃU 

ÁM}gð’ uSJ’< ÉMÉ¿‛ K›ÅÒ 

c=ÁÒMÖ¨< 

u}ðÖ\� ¡õ}�� du=Á 

¾TÖ‚Ÿ]Á w[�� KŸõ}„ 

´Ñ� ¾}Å[Ñ< uSJ‚�¨< 

¾ÉMÉ¿‛ ¾SgŸU ›pU 

¾T>k‛c¨< c=J‛ 

¾}ðÖ\� ¡õ}�� eó� ÁL�¨< 

uSJ‚�¨< ¾¨KK<‛ °ÉT@ 

K=k‛c<� ¾T>�K< c=J’< SÖ’„ 

¡õ}�� c=•¿ ¨ÃU U‛U 

Ñ<Ç� ¾K?K c=J‛ 

¾¢‛¡]� u›‛Ç‛É 

x• SK< ›KSJ‛ 

Void 

u}ðÖ[¨< eó� ÁK¨< ¡õ}� 

¨ÃU vÊx• ¾¨<H SsÖ` 

¾`Øu� T¶� ¨ÃU S‛ÖvÖw 

U¡‛Á� ÉMÉ¿‛ K›ÅÒ 

c=ÁÒMÖ¨< 

w³� ÁK¨< ¡õ}�‚ vÊ 

xታ uS“\ ¨<H SÁ´‚ 

Tõce c=ታÃ‚ ¾ÉMÉ¿‛ 

¾SgŸU ›pU ke uke 

K=k‛c¨< c=�M 

¾¡õ}��‚ ¾vÊ xታ­� w³� 

¾¨KK<‛ °ÉT@ K=ÁdØ[¨< 

¾T>�M c=J‛ SÖ’„ ¡õ}�� 

c=ታ¿ ¨ÃU U‛U Ñ<Ç� ¾K?K 

c=J‛ 
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¾¨<H S‛ÖvÖw‚ 

T»� 

Water Leakage 

›eÑ> Å[Í ¾Å[c ¨ÃU eó� 

vK¨< G<’@ታ� ue‛Øq� SGM 

¾¨<H TKõ •¾ታ¾‚ ¾SgŸU 

›pS‛ K=k‛c¨< c=�M ÃIU 

�¾kÖK ¾T>H@É ›Ã’� J“ c=Ñ‟ 

¾¨<H ue‛Øq�‚ u¡õ}�� 

TKõ ¾ÉMÉ¿‛ °ÉT@ 

እንዯT>k‛c¨< c=ÁcÒ 

u›‛É ¾}¨c’ xታ ¾T>•Ã ¾¨<H 

S‛ÖvÖw ¨ÃU ¾`Øu� 

T¶� ¨KK<‛ K=ÑAÇ¨< እንዯT>�M 

c=ÁdÃ›’e}„ ¾`Øu� G<’@ታ• 

c=ታÃ ¨ÃU U‛U Ñ<Ç� ¾K?Ku� 

c=J‛ 

 

 

 

 

 

  

4- 2 ¾Ñ<Ç� SKŸ=Á c‛²[» 

4-2-1 ÉMÉ¿ ¾LÃ„¨< ¡õM ›"L�  ( Super structures ) 
u¢‛¡]� ¾LÃ„¨< ¨KM (  Deck )  LÃ ¾T>Å`c< ¾wMi� ›Ã’��‚ ¾Ñ<Ç� SÖ‛ Å[Í ›c×Ø  

 

 

¾Ñ<Ç� ›Ã’� 

 

Å[Í ‘A’ 

 

Å[Í ‘B’ 

 

Å[Í ‘C’ 

 

Cracking 
 

e‛Øp 
 

u¾3® X.T@. `k� Ÿ 5 T>.T@. 

¾uKÖ< e‛Øq� c=ታ¿ ÃIU u¨<H 

S‛ÖvÖw‚ ¾c=T>‛� }uM� 

SታÖw‛ ÁeŸ}K J“ ¾ÉMÉ¿‛ 

¾Sg¡U ›pU ¾T>k‛c¨< c=J‛ 

እeŸ 3 T>.T@ ¾T>Å`e eó� 

ÁK¨< e‛Øp c=ðÖ`‚ ¾¨<H 

S‛ÖvÖw ¨ÃU `Øu�‛ 

Á²K uSJ’< ¾ÉMÉ¿‛ °ÉT@ 

K=k‛c¨< ¾T>�M c=J‛ 

¾e‛Øq� eó� 1 T>.T@. ¾T>Å`e 

c=J‛ u›‛É ¾}¨c’ xታ LÃ w� 

›’e}„ e‛Øp c=ታÃ ¨ÃU Ÿe‛Øp 

’í c=J‛ 

 

Peel Off 
 

}cvwa S¨<Åp 

 

Ÿõ}„ ¾J’ ¾¢‛¡]� Scvu` 

c=ታÃ‚ ¨ÉqU uK?KA� LÃ Ñ<Ç� 

¾TeŸ}M eÒ� c=ðØ` Ÿ 900 

c?T@ 2 uLÃ eó� c=“[¨<:: 

uTÖ‚Ÿ]Á¨< w[� ´Ñ� 

U¡‛Á� eó� vK¨< ›"vu= 

¾¢‛¡]~ Sð^[e‚ S¨<Åp 

c=Ÿc� ÃIU ¾ÉMÉ¿‛ 

¾SgŸU ›pU ¾T>k‛c¨< 

c=J‛ eó~ Ÿ400 c?T@ 2 uLÃ 

c=J‛ 

u›‛É K?L ¨<Ý© ›"M veŸ}K¨< 

Ñ<Ç� du=Á ›’e}„ SÖ‛ ÁK¨< 

¾Scvu`Á G<’@ታ�c=Ÿc� ÃIU 

¾¨KK<‛ °ÉT@ ¾T>k‛c¨< c=J‛ 

SÖ’„ ¾J’ ¾Scvu`‚ ¾S¨<Åp 

G<’@ታ• c=ታÃ  eó~ Ÿ 400 c?T@ 2 

uታ� c=J‛ ¨ÃU ŸÑ<Ç� ’í c=J‛ 

 

Rebar exposure 
 

¾TÖ‚Ÿ]Á w[� 

¨Ø� Sታ¾� 

 

eó� vK¨< Å[Í ¾¨<eÖ„¨< w[� 

¨Ø� c=ታÃ‚ ´Ñ�U c=ÁeŸ�M 

ÃIU ¾SgŸU ›pS‛ ¾T>k‛c¨< 

c=J‛ 

u}¨c’ Å[Í w[~ ¨Ø� 

uSታ¾~ K=´Ó‚ u¢‛¡]� 

ió’< Scvu` ¨ÃU u¢‛¡]� 

S<K?� Ñ>²? um ió‛ vKTÓ”

~ w[~ c=ታÃ 

ŸòM ¾w[� ¡õM ¨Ø� c=ታይ ’Ñ` 
Ó‛ ´Ñ� ¾K?K¨< u=J‛U uk×Ã’� 

¨KK<‛ Ñ<Ç� LÃ ¾T>ØK¨< c=J’< 

SÖ’„‚ ¨<c<‛ uJ’ x• LÃ w[~ 

¨Ø� c=ታÃ ’Ñ` Ó‛ ÁM³Ñ c=J‛ 

¨ÃU U‛U Ñ<Ç� ÁMታ¾ 

 ¢‛¡]� c=VL uT>Ñv vKSÖpÖl u}ðÖ\� ¡õ}�� du=Á ¾}ðÖ\� ¡õ}�� eó� ÁL�¨< 
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Honey Comb 
Ønp‛ Ñ<ÉÕÊ� 

u¢‛¡]� Ñî• LÃ 

S�¾� 

U¡‛Á� u}Ÿc~ Ønp‛ ¡õ}�� 

w[~ K›¾` ¾}ÒKÖ ¨ÃU 

ÁM}gð’ uSJ’< ÉMÉ¿‛ K›ÅÒ 

c=ÁÒMÖ¨< 

¾TÖ‚Ÿ]Á w[�� KŸõ}„ 

´Ñ� ¾}Ç[Ñ< uSJ‚�¨< 

¾ÉMÉ¿‛ ¾SgŸU ›pU 

¾T>k‛c¨< c=J‛ 

uSJ‚�¨< ¾¨KK<‛ °ÉT@ K=k‛c<� 

¾T>�K< c=J’< SÖ’„ ¡õ}�� c=ታ¿ 

¨ÃU U‛U Ñ<Ç� ¾K?K c=J‛ 

 

Void 
¾¢‛¡]� u›‛Ç‛É 

x• SK< ›KSJ‛ 

u}ðÖ[¨< eó� ÁK¨< ¡õ}� 

¨ÃU vÊ xታ• ¾¨<H SsÖ` 

¾`Øu� T¶� ¨ÃU S‛ÖvÖw 

U¡‛Á� ÉMÉ¿‛ K›ÅÒ 

c=ÁÒMÖ¨< 

²<]Á¨< Ÿ 10 dT@ eó�‚ ØMk� 

¾uKÖ ŸJ’:: 

w³� ÁK¨< ¡õ}�‚ vÊ 

xታ� uS“\ ¨<H SÁ´‚ 

Tõce c=ታÃ‚ ¾ÉMÉ¿‛ 

¾SgŸU ›pU ke uke 

K=k‛c¨< c=�M 

¾¡õ}��‚ ¾vÊ xታ­� w³� 

¾¨KK<‛ °ÉT@ K=ÁdØ[¨< ¾T>�M 

c=J‛ SÖ’„ ¡õ}�� c=ታ¿ ¨ÃU 

U‛U Ñ<Ç� ¾K?K c=J‛ 

Water Leakage 
 

¾¨<H S‛ÖvÖw‚ 

T»� 

 

›eÑ> Å[Í ¾Å[c ¨ÃU eó� vK¨< 

G<’@ታ� ue‛Øq� SGM ¾¨<H 

TKõ •¾ታ¾ ¾SgŸU ›pS<‛ 

K=k‛c¨< c=�M ÃIU •¾kÖK 

¾T>H@É ›Ã’� J“ c=Ñ‟ 

¾¨<H ue‛Øq�‚ u¡õ}�� 

TKõ ¾ÉMÉ¿‛ °ÉT@ 

እንዯT>k‛c¨< c=ÁcÒ 

u›‛É ¾}¨c’ xታ ¾T>ታÃ ¾¨<H 

S‛ÖvÖw ¨ÃU ¾`Øu� T¶� 

¨KK<‛ K=ÑAÇ¨< እንዯT>�M 

c=ÁdÃ›’e}„ ¾`Øu� G<’@ታ• c=ታÃ 

¨ÃU U‛U Ñ<Ç� ¾K?Ku� c=J‛ 

 

4.2.2  ¾ÉMÉ¿ }g"T> ¡õM ›"L� ( Substructures ) 
u¢‛¡]� ¾SGM‚ ¾Ç` Ucf­� እንዱሁም uSW[ታ�¨< 

( Pier & Foundation )  LÃ ¾T>Å`c< ¾wMi� ›Ã’��‚ ¾Ñ<Ç� SÖ‛ Å[Í ›c×Ø 

 

 

¾Ñ<Ç� ›Ã’� 

 

Å[Í ‘A’ 

 

Å[Í ‘B’ 

 

Å[Í ‘C’ 

 

e‛Øp  

Cracking 
 

›‛É Ÿõ}„ e‛Øp eó~ •እeŸ 5 
T>T@ ¾T>Å`e u¾3® X.T@. `k� 

Ÿ3T>.T@. ¾uKÖ< e‛Øq� 

ሲታይ�’²=IU u¨<H S‛ÖvÖw 

uc=T>‛� }uM� S•Öw ¾•Ëu 

J“ ¾ÉMÉ¿‛ ¾Sg¡U ›pU 

¾T>k‛c¨< c=J‛ 

Ÿ 3 T>.T@ ¾T>Å`e eó� 

ÁK¨< e‛Øp c=ðÖ`‚ ¾¨<H 

S‛ÖvÖw ¨ÃU እ`Øu�‛ 

Á²K uSJ’< ¾ÉMÉ¿‛ 

°ÉT@ K=k‛c¨< ¾T>�M 

c=J‛ 

¾e‛Øq� eó� 1 T>.T@. 

¾T>Å`e c=J‛ u›‛É ¾}¨c’ 

xታ LÃ w� ›’e}„ e‛Øp 

c=ታÃ ¨ÃU Ÿe‛Øp ’í c=J‛ 

 

}cvwa S¨<Åp 

Peel Off 
 

Ÿõ}„ ¾J’ ¾¢‛¡]� Scvu` 

c=�Ã‚ ¨ÉqU uK?KA� LÃ Ñ<Ç� 

¾TeŸ}M eÒ� c=ðØ` 

uTÖ‚Ÿ]Á¨< w[� ´Ñ� 

U¡‛Á� eó� vK¨< ›"vu= 

¾¢‛¡]~ Sð^[e‚ 

S¨<Åp c=Ÿc� ÃIU 

¾ÉMÉ¿‛ ¾SgŸU ›pU 

¾T>k‛c¨< c=J‛ 

u›‛É K?L ¨<Ý© ›"M 

veŸ}K¨< Ñ<Ç� du=Á ›’e}„ 

SÖ‛ ÁK¨< ¾Scvu`Á G<’@ታ• 

c=Ÿc� ÃIU ¾¨KK<‛ °ÉT@ 

¾T>k‛c¨< c=J‛ SÖ’„ ¾J’ 

¾Scvu`‚ ¾S¨<Åp G<’@ታ• 

ሲታይ¨ÃU ŸÑ<Ç� ’í c=J‛ 
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¾TÖ‚Ÿ]Á w[� 

¨Ø� Sታ¾� 

Rebar exposure 

eó� vK¨< Å[Í ¾¨<eÖ„¨< w[� 

¨Ø� c=ታÃ‚ ´Ñ�U c=ÁeŸ�M 

ÃIU ¾SgŸU ›pS‛ ¾T>k‛c¨< 

c=J‛ 

u}¨c’ Å[Í w[~ ¨Ø� 

uSታ¾~ c=´Ó‚ u¢‛¡]� 

ió’< Scvu` ¨ÃU 

u¢‛¡]� S<K?� Ñ>²? um 

ió‛ vKTÓ”~ w[~ c=ታÃ 

 

ŸòM ¾w[� ¡õM ¨Ø� 

ሲታይ’Ñ` Ó‛ ´Ñ� ¾K?K¨< 

u=J‛U uk×Ã’� ¨KK<‛ Ñ<Ç� 

LÃ ¾T>ØK¨< c=J’< SÖ’„‚ 

¨<c<‛ uJ’ xታ LÃ w[~ ¨Ø� 

ሲታይ’Ñ` Ó‛ ÁM³Ñ c=J‛ ¨ÃU 

U‛U Ñ<Ç� ÁMታ¾ 

Ønp‛ Ñ<ÉÕÊ� 

u¢‛¡]� Ñî• LÃ 

Sታ¾� Honey Comb 

¢‛¡]� c=VL uT>Ñv vKSÖpÖl 

U¡‛Á� u}Ÿc~ Ønp‛ ¡õ}�� 

w[~ K›¾` ¾}ÒKÖ ¨ÃU 

ÁM}gð’ uSJ’< ÉMÉ¿‛ K›ÅÒ 

c=ÁÒMÖ¨< 

u}ðÖ\� ¡õ}�� du=Á 

¾TÖ‚Ÿ]Á w[�� KŸõ}„ 

´Ñ� ¾}Ç[Ñ< uSJ‚�¨< 

¾ÉMÉ¿‛ ¾SgŸU ›pU 

¾T>k‛c¨< c=J‛ 

¾}ðÖ\� ¡õ}�� eó� 

ÁL�¨< uSJ‚�¨< ¾¨KK<‛ 

°ÉT@ K=k‛c<� ¾T>�K< c=J’< 

SÖ’„ ¡õ}}� c=ታ¿ ¨ÃU 

U‛U Ñ<Ç� ¾K?K c=J‛ 

 
ŸSËS]Á¨< xታ 

SMkp Displacement 

Ÿ25 T>.T@. uuKÖ ¨Å�� 

¾SeSØ ¨ÃU ¨ÅÑA‛ ¾S‛kdke 

G<’@ታ• uSðÖ\ u›ÖÑu< vK< 

¾ÉMÉ¿ ›"L� LÃ �Ó` c=ðØ` 

¨ÃU Ÿxታ¨< �‛Ç=‛kdkc< 

U¡‛Á� c=J‛ ¾SeSØ‚ 

¾S‛kdke G<’@ታU k×Ã’� 

K=“[¨< እንዯT>�M c=ÑS� 

Ÿ25-15 T>.T@. ¾T>Å`e 

¨Åታ� ¾SeSØ ¨ÃU 

¨ÅÑA‛ ¾S‛kdke G<’@ታ• 

Sታ¾�‚ uÑA‛ ÁK<�‛ K?KA� 

¾ÉMÉ¿ ›"L�‛ Ÿxታ�¨< 

¾T>Á‛kdpe c=J‛ 

Ÿ15 T>.T@. Á’c SeSØ‚ 

S‛kdke c=ðÖ` J“U 

k×Ã’� ¾K?K¨<‚ K?L¨<‛ 

¾TÃÑAÇ c=J‛ ¨ÃU U‛U 

Ñ<Ç� ¾KU 

u¨<H GÃM SታÖw‚ 

SÑAÉÑAÉ Scour 

¾Ucf¨< SW[� Ÿ  1 T@�` uLÃ 

›nò¨< ›ð` ታØx u¨<H ¨<eØ ÁK 

›nò uSp[~ ¾SW[� S‚Ò�‛ 

K=ÁeŸ�M c=�M 

¾Ucf¨< SW[� Ýõ 

u›Ã‛ �eŸT>ታÃ ¾ታÖu 

¨ÃU ›nò ›ð` ¾}g[g[ 

uSJ’< Ñ<Ç~ u¾¡[U~ 

K=kØM ¾T>�M c=J‛ 

¾SW[� SeSØ ¨ÃU 

TÒÅM kÅU wKA ¾ታ¾ J“U 

¾TÖ‚Ÿ]Á Y^ ¾}W^K� 

c=J‛ U‛U ¾Sg`g` ¾SታÖw 

¨ÃU SÑAÉÑAÉ ¾KU 

 

   uw[� ¾ÉMÉÃ ›"M ( Steel Girder )  LÃ ¾T>Å`c< ¾wMi� ›Ã’��‚ ¾Ñ<Ç� SÖ‛ Å[Í ›c×Ø 

 

 

¾Ñ<Ç� ›Ã’� 

 

Å[Í ‘A’ 

 

Å[Í ‘B’ 

 

Å[Í ‘C’ 

 

S×SU ¨ÃU 

SÑ<uØ 

Deformation 

 

¾ÉMÉ¿‛ ¾SgŸU ›pU uw[~ 

S×SU ¨ÃU SKÖØ 

U¡‛Á� ¾T>k‛e Ÿõ}„ ¾J’ 

S×SU‚ SÑ<uØ c=ታÃ 

እንዯ ¾`´S�‚ ›ÓÇT> ª‚ 

w[� LÃ ŸòM S×SU 

c=Å`e 

uK?KA� ¾w[� ÉMÉ¿ ›"L� LÃ 

ŸòM S×SU‚ SÑ<uØ ሲታይ¨ÃU 

U‛U S×SU‚ SÑ<uØ ÁMታየ 
c=J‛ 
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Sc‛Öp 

Cracking 
 

uª‚ ª‚ ¾w[� ÉMÉ¿ ›"L� 

LÃ u}KÃ w¾Ç vL�¨< xታ­� 

LÃ e‛Øp c=ታÃ 

uª‚ ª‚ ¾w[~ ›"L� 

u›‛É ¾}¨c’ xታ LÃ 

e‛Øp c=ታÃ 

uK?KA� ¾w[� ›"L~ LÃ e‛Øp 

ሲታይ e‛Øp ¾KU 

 
´Ñ� 

Corrosion 
 

u´Ñ� U¡‛Á� }g"T> ¾ÑA‛ 

›ÓÇT>­� ¾}uK< uSJ‚�¨< 

¾ÉMÉ¿‛ ¾SgŸU ›pU 

¾T>k‛e c=J‛ 

uª‚ ª‚ ¾w[� ÉMÉ¿ 

›ÓÇT>­� LÃ ´Ñ� 

uSðÖ\ ¾ÉMÉ¿‛ °ÉT@ 

K=k‛c¨< ¾T>�M c=J‛ 

ª‚ vMJ’< ¾w[~ ›"L� LÃ ŸòM 

´Ñ� c=Ÿc� ¾kKU pu< uSLÖ< 

U¡‛Á� SÖ’„ ´Ñ� ሲታይ ¨ÃU 

´Ñ� ¾KU 

¾w[� SuL� ¨ÃU 

T`Ë� Wearing 

›w³„¨< ¾w[~ ›"L� ¾dc< 

¨ÃU ¨Å TKp ¾}n[u< ¨ÃU 

Á[Ì c=J‛‚ [»U Ñ>²? 

Sq¾��¨< ›Ö^×] c=J‛ 

u›w³„¨< ¾w[~ ›"L� 

T`Ë� U¡‛Á� ¾ÉMÉ¿‛ 

ª‚ ª‚ ¡õKA� ¾Sq¾� 

G<’@ታ• ›ÅÒ LÃ c=J‛ 

›w³„¨< ¾ÉMÉ¿ ¡õM uT`Ë~ 

ª‚ ÁMJ’<� w[�� kÉS¨< u›eÑ> 

G<’@ታ• ¾T>Ñ”< c=J‛ SÖ’„ 

እ`Ï‚‚ Sdd� ሲታይ ¨ÃU U‛U 

Ñ<Ç� ¾KU 

wKA“� c=Öñ 

Bolt missing 
 

uª‚ ª‚ ¾w[~ ›"L� 

SÒÖT>Á Ÿ3 ¾uKÖ< wKA“� 

¾ÑAÅK< እንዯJ’ 

ª‚ vMJ’< SÒÖT>Á­� 

Ÿ3 uLÃ wKA“� ¾ÑAÅK< 

እንዯJ’ 

uSÒÖT>Á­� LÃ Ÿ›‛É uLÃ 

¾Öó ¨ÃU ¾LL wKA‛ c=“` U‛U 

wKA‛ ÁMÑAÅK ¨ÃU ÁMLL c=J‛ 

¾kKU pw SLØ 

Paint peel off 
 

u›w³„¨< ¾w[~ ¡õM kKS< 

uSMkl K´Ñ� ¾}ÒKÖ c=J‛ 

u}¨c’ ¾w[~ ›"M kKS< 

uSMkl K´Ñ� ¾}ÒKÖ 

c=J‛ 

u›w³„¨< ¾w[~ ¡õM kKS< ¾Kkk 

’Ñ` Ó‛ ´Ñ� ¾TÃታÃ c=J‛ 

SÖ’„ ¾kKU SLLØ ¨ÃU 

SÅw²´ ¨ÃU U‛U wMi� ¾KU 
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በድሌድዩ መዲረሻ አቃፊ ሙላት አፈር 

( Embankment ) LÃ ¾T>Å`c< ¾wMi� ›Ã’��‚ ¾Ñ<Ç� Å[Í SKŸ=Á 

 

 

¾Ñ<Ç� ›Ã’� 

 

Å[Í ‘A’ 

 

Å[Í ‘B’ 

 

Å[Í ‘C’ 

 
Sc`ÑAÉ ¨ÃU 

¨Åታ� S¨<[É 

Depresion 

Ÿõ}„ ¾J’ Sc’×Öp‚ Sc`ÑAÉ 

ÃIU k×Ã’� ÁK¨< J“ 

¾}iŸ`"]­� •እ‛penc?‛ 

¾T>Á¨<¡ c=J‛ ›T"Ã ¾Sc`ÑAÉ 

M¡ ueó� u›‛É T@�` ¨Åታ� 

ÅÓV Ÿ5® T>.T@. ¾uKÖ c=J‛ 

›eÑ> ¾J’ Sc`ÑAÉ ÃIU 

k×Ã’� K=“[¨< ¾T>�M 

c=J‛ ›T"Ã ¾Sc`ÑAÉ M¡ 

Ÿ5®-25 T>.T@. ¨Åታ�‚ 1.® 

T@�` ÁIM ¨Å ÑA‛ 

¾Sc`ÑAÉ M¡ Ÿ25 T>.T@. Á’c 

c=J‛ ¨ÃU U‛U Ñ<Ç� ¾KU 

 

Sg`g` Erosion 

uS<K?~‚ u›nò¨< ¾ታ� SÑ‚„ 

LÃ ¾Sg`g` ›ÅÒ }Ÿe� 

uk×Ã’� ¾Sõ[e G<’@ታ• c=ÁcÒ 

uŸòM ¾Sg`g` G<’@ታ• 

ሲታይ ÃI k×Ã’� “a� 

¾uKÖ K=g[g` ¾T>�M 

c=J‛ 

u}¨c’ xታ LÃ ŸòM Sg`g` 

}Ÿe� uK?KA� LÃ Ñ<Ç� 

¾T>ÁeŸ�M c=J‛ ›’e}„ 

Sg`g` ¨ÃU U‛U Ñ<Ç� ¾KU 

 

 

 
¾Ç` Ucf­�‛ ›pö uT>Ã²¨< ¾ÉMÉÃ SÇ[h S<K?� `w^w 

( Rip Rap  )   LÃ ¾T>Å`c< wMi��‚ ¾Ñ<Ç� Å[Í SKŸ=Á 

 

 

¾Ñ<Ç� ›Ã’� 

 

Å[Í ‘A’ 

 

Å[Í ‘B’ 

 

Å[Í ‘C’ 

 
SÑ<ÅM ¨ÃU 

SØó� 

Missing 

¾›nò¨< `w^w uw³� ¾ÑAÅK‚ 

¾Öó J“ ÃIU u¨<H Ç` ŸJ’‚ 

KŸõ}„ Sg`g` ¾}ÒKÖ ŸJ’ 

¾›nò¨< `w^w uŸòM ¾Öó 

J“ ’Ñ` Ó‛ k×Ã �Ó` 

¾T>ÁeŸ�M 

›’e}„ Ñ<ÉK� ¾•¾ እንዯJ’ ¨ÃU 

U‛U Ñ<Ç� ¾KU 



      
 

ERA   -   Bridge Inspection Manual   Amharic version  1994 EC  Page 44 
 

 

Sg`g` 

Erosion 
 

u`w^u< ¾ታ�„¨< ¡õM LÃ 

Sg`g` }ðØa `w^u< 

S’nkM ¾T>ËU`u� G<’@ታ• 

c=ታÃ 

uŸòM `w^u< ¾}g[g[‚ 

k×Ã’� እ‛ÇK¨< c=ታÃ 

uŸòM ¨ÃU u›‛É ¾}¨c’ xታ• 

Sg`g` ¾ታ¾ እንዯJ’ ›’e}„ 

Sg`g` ¨ÃU U‛U Ñ<Ç� ¾KU 

 
ŸSËS]Á¨< xታ 

SMkp 

 

Displacement 
 

uS‛g^}�‚ uS’nkM 

U¡‛Á� `w^u< ¨Å ›‛É ÑA‛ 

c=¨`É ÃIU እÁÅÑ H@Ê 

›ÖnLÃ `w^u< LÃ Ÿõ}„ 

Ñ<Ç� ¾T>ÁS× c=J‛ 

uS‛g^}�‚ uS’nkM 

U¡‛Á� `w^u< u›ÖnLÃ 

K=ÑAÇ ¾T>�Mu� G<’@ታ• 

u›‛É ¾}¨c’ xታ LÃ  c=ðÖ` 

u›‛É ¨<e‛ xታ ¾}Ÿc} ¾`w^w 

Ÿxታ¨< Sgi ¨ÃU U‛U Ñ<Ç� 

¾KU 

 
ŸÉ‛ÒÃ Ó‛w u}W\ ¾ÉMÉ¿ ›"L� 

( Masonry Abutment & Wing wall ) LÃ ¾T>Å`c< ¾wMi� ›Ã’��‚ ¾Ñ<Ç� SÖ‛ Å[Í ›c×Ø 

 

 

¾Ñ<Ç� ›Ã’�  

Å[Í ‘A’ 

 

Å[Í ‘B’ 

 

Å[Í ‘C’ 

 
Sc‛Öp 

Cracking 

Ÿ20 T>.T@. uLÃ ¾J’ e‛Øp 

ŸLÃ �eŸ ታ� u}KÃ Ÿu?]‛Ó 

SkSÝ ËUa ¾}Ÿc} ÃIU 

�¾có ¾T>H@É‚ ¾SgŸU 

›pS<‛U ¾T>k‛e c=J‛ 

Ÿ20 - 10 T>.T@. eó� ÁK¨< 

e‛Øp‚ SÖ’„ ¾¨<H TKõ 

u¨<eÖ< ¾ታ¾ እንዯJ’ ÃIU 

uÉ‛ÒÃ LÃ ¾SuLg� 

G<’@ታ‛ c=ÁeŸ�M 

¨Å 10 T>.T@. ¾T>Å`e e‛Øp 

c=ðÖ`›’e}„ e‛Øp ¨ÃU 

U‛U Ñ<Ç� ¾KU 

 
እwÖ� 

Bulging 

u}KÃ e‛Øp u}ðÖ[v�¨< 

xታ­� LÃ Ó‛u< ¨Åò� ¾Ñó 

¾›uÖ‚ ¾SËS]Á p`ì<‛ ¾K¨Ö 

J“ ¾SgŸU ›pS< Sk’e‛ 

c=ÁdÃ 

¡wÅ�‛ SgŸU vKS�M 

›’e}„ •wÖ� Ó‛u< c=ÁdÃ 

SÖ’„ ¾�wÖ�‚ ¾SÑ<uØ 

G<’@ታ� uÓ‛u< ¾}¨c’ xታ LÃ 

ሲታይU‛U Ñ<Ç� ¾KU 

 

¾¨<H S‛ÖvÖw‚ 

Tõce 

Water leakage 

¾¨<H S‛ÖvÖw‚ •`Øu� 

ሲታይÃIU •¾ÚS[ H@Ê 

¾SgŸU ›pS<‛ ¾T>k‛e c=J‛ 

¾¨<H S‛Ö×uw‚ እ`Øu� 

c=ታÃ‚ ÃIU ¾Ó‛u<‛ °ÉT@ 

¾T>ÁdØ[¨< c=J‛ 

uÓ‛w LÃ ›’e}„ ¾¨<H TKõ‚ 

እ`Øu� ሲታይSÖ’„ እ`Øu� 

u}¨c’ xታ LÃ Sታ¾� ¨ÃU 

U‛U Ñ<Ç� ¾KU 
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¾É‛ÒÃ SuLg� - 

Stone Deterioration 

uŸõ}„ Å[Í ¾Ó‛u< É‛ÒÃ 

¾}cvu[ ¾}KÁ¾‚ ¾¨Åk c=J‛ 

ÃIU u[ÏU Ñ>²? ›ÑMÓKA�‚ 

u`Ï‚ SJ’< c=ታÃ 

u[»U Ñ>²? ›ÑMÓKA�‚ 

u•`Ï‚ ¾}¨c’ ›"vu= 

É‛ÒÄ� ¾}cvu\‚ ¾¨Ål 

c=J‛ 

¾SgŸU ›pU uSk’c< U¡‛Á� 

›’e}„ ¾É‛ÒÃ SuLg� 

ሲታይ¨ÃU U‛U Ñ<Ç� ¾KU 

 

u¨<H GÃM SታÖw‚ 

SÑAÉÑAÉ Scour 

 

¾Ucf¨< SW[� Ÿ  1 T@�` 

uLÃ ›nò¨< ›ð` ታØx u¨<H 

¨<eØ ÁK ›nò uSp[~ 

¾SW[� S‚Ò�‛ K=ÁeŸ�M 

c=�M 

 

¾Ucf¨< SW[� Ýõ 

u›Ã‛ እeŸT>ታÃ ¾ታÖu 

¨ÃU ›nò ›ð` ¾}g[g[ 

uSJ’< Ñ<Ç~ u¾¡[U~ 

K=kØM ¾T>�M c=J‛ 

 

¾SW[� SeSØ ¨ÃU TÒÅM 

kÅU wKA ¾ታ¾ J“U ¾TÖ‚Ÿ]Á 

Y^ ¾}W^K� c=J‛ U‛U 

¾Sg`g` ¾SታÖw ¨ÃU 

SÑAÉÑAÉ ¾KU 

 
 

 

 

uÉMÉ¿ ¾Ç` ÉÒõ •ኣËታ‚ Å[Í ( Kerb and Railing ) LÃ ¾T>Å`c< ¾wMi� ›Ã’��‚ ¾Ñ<Ç� SÖ‛ Å[Í ›c×Ø 

 
 

¾Ñ<Ç� ›Ã’� 

 

Å[Í ‘A’ 

 

Å[Í ‘B’ 

 

Å[Í ‘C’ 

 
e‛Øp 

Cracking 

›‛É Ÿõ}„ e‛Øp eó~ እeŸ 5 
T>T@ ¾T>Å`e u¾3® X.T@. `k� 

Ÿ3T>.T@. ¾uKÖ< e‛Øq� 

ሲታይ•እ’²=IU u¨<H S‛ÖvÖw 

uc=T>‛� }uM� SታÖw ¾ታËu 

J“ ¾ÉMÉ¿‛ ¾Sg¡U ›pU 

¾T>k‛c¨< c=Jን Ÿ5 T>.T@. uLÃ 

eó� ÁK¨<‚ u=¨Ép Ñ<Ç� 

K=ÁÅ`e ¾T>�M 

Ÿ5® X.T@. v’c ¾xታ `k� 

M¿’�  Ÿ3 T>.T@. ¾uKÖ eó� 

ÁK¨< 

Ÿ5® X.T@. uuKÖ ¾xታ• `k� 

M¿’� Ÿ 3 T>.T@. ¾uKÖ eó� 

ÁK¨< Ÿ3. T>.T@.eó� Á’c 

e‛Øp 

 
}cvwa S¨<Åp 

Peel Off 

¾T>¨ÇÉl ew`v]­� ¾T>Á¿u� 

K=¨Él ¾}n[u<‚ u¨Ål Ñ>²? K?L 

Ñ<Ç� K=ÁeŸ�K< ¾T>�K< 

¾Scu` G<’@ታ¨< usT>‚ 

¾›ÓÇT>¨<‛ Ó‛”<’� ¾T>Ádd 

wKAU ¾ÉÒõ‛ Ø‛"_ ¾T>k‛e 

›‛Ç‛É ŸLÃ •እ¾}k[ñ 

¾T>¨ÇÉl c=ታ¿ uÉÒõ LÃ Ó‛ 

w²<U Ñ<Ç� Ønp‛ ¾Scu` 

G<’@ታ• ¨ÃU U‛U Ñ<Ç� 

›KSታ¾�‛ ¾TÁeŸ�K< 
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¾TÖ‚Ÿ]Á¨< w[� 

¨Ø� Sታ¾� 

Rebar exposure 

ª‚­� w[�� Ÿ1®® X.T@. 

`´S� uLÃ ¾T>ታ¿ c=J’<‚ 

u´Ñ� U¡‛Á� ¾SgŸU ›pS<‛ 

Ãk‛dK< c=vM 

ª‚­� w[�� Ÿ5®-1®® X.T@. 

`´S� ÁK¨< ¨Ø� ¾T>ታÃ 

c=J‛‚ u´Ñ� U¡‛Á� ¾SgŸU 

›pU‛ Ãk‛dM c=vM 

w[�� uŸòM ¨Ø}¨< Ã•ÁK< 

uSÖ’<U u=J‛ ´Ñ� 

ÃታÃv�ªM w[�� ›Mö ›Mö 

ÃታÁK< ¨ÃU U‛U �Ó` 

›Ã•ÃU 

S×SU ¨ÃU 

SÑ<uØ 

Deforation 
 

¾ÉÒõ  ኣËታ¨< ¾}×SS J“ 

¨Éq uc­� LÃ Ñ<Ç� ÁeŸ�LM 

¾ÉÒõ ኣËታ¨< ¾}×SS ¾ÉÒõ •ኣËታ¨< uÓß� 

U¡‛Á� ØS� ¨ÃU SÑ<uØ 

ÃታÃuታM SÖ’„ SÑ<uØ ¨ÃU 

uግንባታ ¨p� ÁKSe}"ŸM 

}Ÿe�M 

 
´Ñ� 

Corrosion 

¾SgŸU ›pU‛ uT>k‛e Å[Í 

w[�� ´ÑªM 

u›‛É ¾}¨c’ xታ LÃ w� u×U 

´Ñ� ÃታÁM 

SÖ’„ ´Ñ� ÃታÁM Ÿ´Ñ� ’í 

¾J’ ’¨< 

¾Öó ¨ÃU ¾K?K 

Missing 
 

sT>¨< ÉÒõ ¨ÃU ኣËታ¨< 

vKS“\ KኣÓ[†� ›ÅÒ ¨ÃU 

S¨<Åp‛ ÁeŸ�LM u}KÃ uŸ}T 

¨<eØ 

ÉÒñ‚ ኣËታ¨< vKS“\ 

K}LLò­� eÒ�‛ ÃðØ^M 

¾}¨c’< ÉÒö� ¾K<U ¾}¨c’< 

•ኣËታ­� ¾K<U ¨ÃU U‛U 

Ñ<Ç� ›ÃታÃU 

 

4.2.3 ¾ÉMÉ¿ SÒÖT>Á­�‚  K?KA� ›"L�  (  Ancillaries ) 
 

¾ÉMÉ¿ ¾LÃ ‛×õ  ( pavement ) LÃ ¾T>Å`c< ¾wMi� ›Ã’��‚ ¾Ñ<Ç� SÖ‛ Å[Í ›c×Ø 

 

 

 

¾Ñ<Ç� ›Ã’� 

 

Å[Í ‘A’ 

 

Å[Í ‘B’ 

 

Å[Í ‘C’ 

 
¨× Ñv 

Wave 

 

¨×Ñv ÁK¨< c=K" Ÿ7® T>.T@ 

uLÃ ¾J’‚ K}iŸ`"] እንቅስቃሴ 
›‛pó� ¾T>ðØ` 

 

¨×Ñv ÁK¨< c=K" Ÿ7®-3® 

T>.T@. ØMk� ÁK¨< 

 

¨×Ñv ÁK¨< c=K" Ÿ3® T>.T@. 

uLÃ ØMk� ÁK¨< ¨×Ñv ÁK¨< 

c=K" Ÿ15 T>.T@. uታ� ¾J’ 

¨ÃU U‛U Ñ<Ç� ¾K?K¨< 

 
¾ÑAT ›p×Ý 

Rutting 

 

ÑAÉÕÇ¨< Ÿ7® T>.T@. ØMk� 

uLÃ c=J‛ 

 

ÑAÉÕÇ¨< Ÿ7®-4® T>.T@. É[e 

c=J‛ 

 

ÑAÉÕÇ¨< Ÿ4® T>.T@. uታ�  

c=J‛ ÑAÉÕÇ¨< Ÿ15 T>.T@. 

uታ� ¨ÃU U‛U Ñ<Ç� ¾K?K¨< 
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e‛Øp 

Cracking 

 

u‛×õ ›ÖnKÃ eó� LÃ 

¾ታ¾¨< e‛Øp ŸqÇ eó~ Ÿ5®% 
uLÃ ¾J’ እንዯJ’ 

 

Ÿ5®-2®% ¾J’ ›‛ÅJ’ 

 

Ÿ2®-% uታ� ¾J’ ›‛ÅJ’  

¨ÃU U‛U e‛Øp "Mታ¾ 

�‚‛i Ñ<ÉÕÊ� 

Pot holes 

 

5 ÁIM Ñ<ÉÕÊ� Ÿ5® T>.T@. 

uLÃ ØMk�‚ Ÿ3® T>.T@. uLÃ 

eó� ÁL�¨< ŸJ’ 

Ÿ 5 Á’c< Ñ<ÉÕÊ� Ÿ5®-3® 

T>.T@. ¾T>Å`e ØMk� 

ÁL�¨< ŸJ’ 

Ñ<ÉÕÊ� Ÿ3®-1® T>.T@. 

¾T>Å`e ØMk� ÁL�¨< ŸJ’ 

Øm� ÑAÉÔÉ ÁK ’Ñ` Ÿታ¾ 

¨ÃU U‛U Ñ<Ç� ŸK?K¨<:: 

 

 
uLÃ„¨<‚ uታ�„¨< ¾ÉMÉ¿ ›"M SÒÖT>Á ›‛kdni Ÿ<i’@• 

( Bearing ) LÃ ¾T>Å`c< ¾wMi� ›Ã’��‚ ¾Ñ<Ç� SÖ‛ Å[Í ›c×Ø 

 

¾Ñ<Ç� ›Ã’�  

Å[Í ‘A’ 

 

Å[Í ‘B’ 

 

Å[Í ‘C’ 

 
ª‚ Ñ<Ç� 

Main Damage 

 

uw[� ¾}W^¨<‛ u?]‛Ó ¾SgŸU 

›pU ¾T>k‛e Ÿõ}„ ¾Sc‛Öp 

�Ó` c=ታÃu� 

 

u?]‛Ñ< እ‛ÇÃ‛kdkeና እ‛ÇÃµ` 

K=ÁÓÅ¨< ¾T>�M e‛Øp‚ 

´Ñ� ¨ÃU TuØ 

 

¾u?]‛Ñ<‛ S‛kdke ¨ÃU 

S³D³D` K=k‛e ¾T>�M u}¨c’ 

xታ• LÃ e‛Øp ¨ÃU ´Ñ� 

ሲታይ SÖ’„ ´Ñ� ¨ÃU U‛U 

Ñ<Ç� ¾KU 

›‛Ç‛É ¾u?]‛Ñ< 

›"L� c=ÑAÉK< 

Parts Missing 

Ÿw[� ¾}W^¨<‛ u?]‛Ó K=ÑAÇ¨< 

¾T>�M እንዯ SÒÖT>Á ÁK xታ LÃ 

Scu` 

ª‚¨<‛ ¾u?]‛Ñ<‛ ›"M K=ÑAÇ 

uT>�M G<’@ታ• ›‛Ç‛É 

¡õKA� u=ÁÒÉK< ¨ÃU 

u=ÁwÖ< 

S’Ö„ Ñ<Ç� ¨ÃU U‛U Ñ<Ç� 
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¾u?]‛Ñ< ¾ታ�„¨< 

�"M Ñ<Ç� 

Anchor Damage 

¾w[� u?]‛Ñ< Ÿ¢‛¡]~ ¨<eØ 

¾}ku\u� wKA“� u›w³„¨< 

¾}Wu\ c=J’< 

¾w[� u?]‛Ñ< u¢‛¡]� ¨<eØ 

¾}ku[u� wKA“� SÖ’„ 

ew^� c=Å`ev�¨<‚ ¾³Ñ< 

c=J‛ 

SÖ’„´Ñ� ¨ÃU U‛U Ñ<Ç� 

¾ታ�„¨< T[òÁ 

Ñ<Ç� 

Bed Damage 

¾ታ�„¨< ¾u?]‛Ó ¡õM ¾}KÁ¾ 

¨ÃU ¾}Lkk uSJ’< የu?]‛Ñ< Y^ 

¾ታ¨Ÿ •እ‛ÅJ‛ 

w³� ÁK¨< e‛Øp‚ wMi� 

uS“\ ¾SgŸU ›pS<‛ 

¾T>k‛e c=J‛ 

ŸòM e‛Øp ¨ÃU wMi� w³� 

ÁK¨< ¾qhh ¡U` uu?]‛Ñ< e` 

ሲታይu¨<eØ xታ LÃ ›’e}„ 

e‛Øp ¨ÃU ¾wMi� UM¡� 

¨ÃU ¾qhh SÖ^kU ¨ÃU 

U‛U Ñ<Ç� ¾KU 

ÁM}KSÅ ›Ã’� 

እንቅስቃሴ 

Unusual movement 

ŸT>Ñv¨< uLÃ ¨ÃU ÁM}KSÅ 

›Ã’� ¡õ}� uTd¾~ u?]‛Ñ< 

Sµ` ¨ÃU S‛kdke ÁM�K c=J‛ 

SÖ’„ ¡õ}� uSðÖ\ 

u?]‛Ñ< Sµ` SiŸ`Ÿ` 

S‛g^}� ¨ÃU S‛kdke 

ÁM�K c=J‛ 

›’e}„ ¡õ}� Sታ¾� ¨ÃU 

U‛U Ñ<Ç� ¾KU 

 
 

 

 

uÉMÉÃ SÑ‚„­�  ( Expansion Joint )  LÃ ¾T>Å`c< ¾wMi� ›Ã’��‚ ¾Ñ<Ç� SÖ‛ Å[Í ›c×Ø 

 

 

¾Ñ<Ç� ›Ã’� 

 

Å[Í ‘A’ 

 

Å[Í ‘B’ 

 

Å[Í ‘C’ 

 
¾S‛ÕÕ� ÉUî 

Noise 

¾SÑ‚„ w[~ ¾}iŸ`"] 

ÑAT­� c=[ÓÖ<� Ÿõ}„ 

¾S’n’p‚ ¾S‛ÕÕ� ÉUî 

uTcT� ¾T>[wi c=J‛ 

SÖ’„ ¾S‛ÕÕ� ÉUî ŸÑAT ¾}c^¨< SÑ‚„›Ã’� 

u}iŸ`"]­� እንቅስቃሴSÖ’„ 

¾S‛ÕÕ� ÉUî c=ÁcT ¨ÃU 

ÉUî ¾KU 

¾¨<H S‛ÖvÖw‚ 

T»� 

Water Leakage 
 

 

Ÿõ}„ ¾J’ ¾¨<H S‛ÖvÖw 

¨ÃU Sõce c=“`‚ K?KA�‛ 

¾T>Á¨<¡ J“ c=Ñ‟ 

 

¾¨<H SsÖ`‚ ¾›LeðLÑ> 

lhh­� uSÑ×ÖT>Á¨< SGM 

}ŸT�� ¾ÉMÉ¿‛ ¾ታ� ›"M 

KÑ<Ç� እንዯT>ÁÒMÖ¨< c=ÁcÒ 

 

uSÒÖT>Á SGM S‛ÖvÖw‚ 

¾¨<H S¹� c=ðÖ`‚ uK?KA� 

¾ÉMÉÃ ›"L� LÃ ›K<ታ© 

G<’@ታ� c=ÁdÃ SÖ’„ ¾¨<H 

S‛ÖvÖw u›ÓÇT>­� 

uUcf­�‚ u¨KK< LÃ }ðØa 

c=ታÃ 
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S×SU ¨ÃU 

SÑ<uØ Deformation 
 

u}ðÖ[¨< ¾ÉMÉÃ SÑ‚„ 

w[� S×SU U¡‛Á� 

u}iŸ`"] እንቅስቃሴLÃ �Ó` 

c=ÁeŸ�M 

uSÒÖT>Á¨< xታ LÃ Ÿ3 X.T@. 

¾uKÖ ¾}qóð[‚ ¾}q[Ö 

G<’@ታ• c=ታÃ 

uSÒÖT>Á¨< xታ LÃ SÖ’„ 

e‛Øp‚ Sð^[e }ðØa 

KSŸ=‚ እንቅስቃሴSÖ’„ 

SÑA`uØ c=ÁdÃ SÖ’„ 

¾SÑ<uØ ¾S×SU ¨ÃU 

¾SÑA`uØ G<’@ታ• c=ÁdÃ 

¨ÃU ŸwMi� ’í 

 

}cvwa S¨<Åp 

Peel Off 
 

¾SÒÖT>Á ›"K< }cvw[¨<‚ 

}KÁÃ}¨< ¾Öñ እንዯJ’ 

u}KÃ ¾w[� SÒÖT>Á¨< 

›Ã’� 1 T@�` ÁIM `´S� 

ÁK¨< SÖ’„ ¾J’ Ÿ’u[u� xታ 

¨ÅLÃ ¾S’d� G<’@ታ•c=ÁdÃ 

እንዯ �” ¨<É ¾SXWK< SÑ‚„

­� }cvw[¨< c=Öñ‚ SuLg� 

c=ËU\ SÖ’„ wMi� ¨ÃU 

ŸwMi� ’í 

 

¾Öó ¨ÃU ¾K?K 

Missing 
 

¾SÑ×ÖT>Á ›"L~ SØó�‚ 

SÑ<ÅM uSËS^�¨< }ŸታÃ’� 

ÁK¨< ¾vc �Ó` ¾TeŸ}M 

›´TT>Á c=ÁdÃ 

¾SÒÖT>Á ›"L~ uSÑ<ÅM‚ 

uSØóታ�¨<U¡‛Á� u}iŸ`"] 

እንቅስቃሴ LÃ ¾SÑA`uØ G<’@ታ‛ 

c=ðØ\ 

›‛Ç‛É ¾SÒÖT>Á ›"L~ 

SØó� c=ËU\ Ønp‛ 

¾SÒÖT>Á ›"L� ¾K<U ¨ÃU 

U‛U Ñ<Ç� ›Mታ¾U 

 

 

 
U°^õ 5 

 

KÉMÉÃ U`S^ ¾T>ÁeðMÑ< ldlf�‚ uY^¨< H>Å� K=¨cÆ ¾T>Ñu< ¾Ø‛no `UÍ­� 

 

5.1. ¾U`S^ ldlf� 

 

¾T>Ÿ}K¨< W‛Ö[» KU`S^ Y^¨< ¾T>ÁeðMÑ< ldlf�‛ u´`´` ÁdÁM :: 

 

¾°n¨< ›Ã’� 

 

›e}Á¾� 

 ¾ö�Ó^õ T‛h "T@^ õLg< ¾T>W^ 

 ›’e}„ Se}ª�  

 ›’e}„ kß‛‚ [»U u=Kª 

 ›p`x TdÁ S’î` 

 ›Ñ<M� ¾T>ÁdÃ Se}ª� 

 

 

 

Ÿ5-3® T@. ÁK `k� ¾T>Ák`w  

e‛Øq�‛ KT¾�‚ KSK"� eó� `´S� ¨<õ[� KSKŸ=Á  
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 ¾SKŸ=Á T@�` 

 ¾e‛Øp SKŸ=Á 

 "K=ø` 

 ›’e}„ ¾እÏ SÊh . gT>� GS` 

 ¾እÏ v�] 

 ¾¨<G M¡ - K?wM 

 ÑSÉ 

 ¾w[� w\i 

 ›"ó 

 kKU 

 ÖS’@ 

 ¾S[Í SíòÁ Øl` cK?Ç 

 KîG<õ‚ KSdÁ ¾T>ÁÑKÓM Teታ¨h Åw}` 

 እ`de‚ w°` 

 ¾T>c"" ScLM 

 ¾ß‛pL� qw '›‛ìv^m ÍŸ?�‚ ¾SdcK<� 

›Mvd� 

 

 

 

 

 

 

 

 

 

¾}ÔÇ¨<‛ xታ• KTSMŸ� 

eKÉMÉ¿ ª‚ ª‚ S[Í­�‛ ›eõa ŸÉMÉ¿ Ò` ö�Ó^õ 

KT‛d�   

 

 

ÃI ¾SX]Á­�‚ ¾ldle ´`´` ukLK< u�‚‛i SŸ=‚ K=Ý‛ ¾T>�M ¨ÃU Se¡ ŸS¨<×� uò� S“` 

›KS“^�¨<‛ KT¨p ´`´\‛ uT¾� T[ÒÑØ uT>Áe�M SMŸ< ¾}²ÒË ’¨<:: 

 

 u¨<H Sõch ›"L� ( Drainage )  LÃ ¾T>Å`c< ¾wMi� ›Ã’��‚ ¾Ñ<Ç� SÖ‛ Å[Í ›c×Ø 

 

¾Ñ<Ç� ›Ã’�  

Å[Í ‘A’ 

 

Å[Í ‘B’ 

 

Å[Í ‘C’ 

 

¾~x SÔÇ� pipe 

Damage 

 

 

uK?KA� LÃ Ñ<Ç� K=ÁeŸ�M 

uT>�M SMŸ< uŸõ}„ 

G<’@ታ•~x¨< ¾}ÑAÇ እንዯJ’ 

¾¨<H S¨<[Í¨< u×U 

uSÑAÇ~ w[� ’¡ ¾J’< 

¾ÉMÉ¿ ›"L� LÃ `Øu�‛ 

wKAU ´Ñ�‛ ¾T>ÁeŸ�M 

c=J‛ 

~x¨< w� Ñ<Ç� ¾ታ¾u� እንዯJ‛ 

u›‛É ¾}¨c’ ¾~x¨< ›"M 

Ñ<Ç� ¾ታ¾ c=J‛ ¨ÃU U‛U 

Ñ<Ç� ¾KU 
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SÅð‛ Blocked 

u~x¨< kÇÇ SÅð‛ U¡‛Á� ¨<H 

uÉMÉ¿ LÃ }ŸT�� K}iŸ`"] 

�Ó` c=ðØ`‚ እ‛penc?‛ 

¾T>ÑÉw u}KÃ u´‚w ¨p�‚ 

Ÿ´‚w u%EL 

Ÿõ}„ SÖ‛ ÁK¨< ¨<H 

uÉMÉ¿ LÃ KSsÖ` 

U¡‛Á� ¾T>J‛ ¾~x ›õ 

SÅò‛ 

u´‚w ¨p� ¾¨<H SÖ^kU 

uT>ÁeŸ�M G<’@ታ•~x¨< S<K< 

uS<K< ¡õ� ÁMJ’ ŸJ’ 

SÖ’„ ¾~x SÅð‛ ¨ÃU 

U‛U Ñ<Ç� ¾KU 

¾¨<H SÓu=Á ¾~x 

›õ Ñ<Ç� 

Inlet Damage 

¾~x¨< ›õ uŸõ}„ G<’@ታ�}ÑAÉ� 

¾}iŸ`"] እ‛penc?‛ c=Á¨<¡ 

¾~x¨< ›õ uSÑAÇ~ ¨<H 

¾TKõ G<’@ታ• ¾T>k‛e c=J‛ 

SÖ’„ Ñ<Ç� ¨ÃU U‛U 

Ñ<Ç� ¾KU 

 
 

 

 

 uÑSÉ uS‛ÖMÖM ¨Å ¨<eÖ„¨< ¨ÃU ¨Å ታ�„¨< ¾ÉMÉ¿ ¡õM ¾SÉ[h ²È፣  
 ¾dØ‛ p`î vL�¨< ÉMÉÄ� LÃ ¨Å dØ’< ¾SÓu=Á u` lMõ ´ÓÌ TÉ[Ó፣ 

 u¨<H ¨<eØ KT>Å[Ñ< U`S^­� ¾cKÖ’< vKS<Á­�‛ T²ÒË�‚ ¾SdcK<� G<K< ŸÓ‛³u? Ñw}¨< ŸU`S^¨< Y^ 

uò� K=ታcwv�¨< ¾T>Ñv ’¨< :: 

 
 

Y°M    ¨Å ÅMÉ¿ e` TeÑv� ¾T>Áe�M vK¡_‛ }iŸ`"] 
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5.2. KU`S^ Y^ ¾T>ÁeðMÓ ¾c¨<  GÃM 

 

uU°^õ 2.3. እ‛Ç¾’¨< ¾U`S^ Y^­� ›Ã’� ¾}KÁ¿ c=J’< እ‛Å U`S^ Y^¨< w³� እ‛Å ÉMÉ¿ �Mp’�‚ 

¾xታ•›kTSØ KY^¨< ¾T>WT\ W­�‛ S¨c‛ Ã�LM :: J“U Ÿ²=I uታ� ¾U‚¾¨< ¾c¨< GÃM eU]� c‛Ö[ÿ‛ 

M‛Ÿ}M እ‛�LK‛ :: 

 

 

u<É‛ 

 

SN‛Ç=e 

 

S`T] 

 

jô` 

 

ÖpLL 

 

G  1 1 2 

K 1 1 1 3 

N 1 2 1 4 

 

g<ô`‛ እ‛Å ›eðLÑ>’~ ¾�^ò¡ UM¡��‛ እ‛Ç=Ã´‚ እንÇ=ÁekUØ SÖkU Ã�LM :: 

 

 ¾u<É‛ ›SÇÅu<U እ‛ÅT>Ÿ}K¨< M‚¾¨< እ‛�LK‛:: 
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      u<É‛ G/  ›’e}„ uJ’< ÉMÉÄ� LÃ ÖpLL U`S^ KTÉ[Ó K=cT\ ¾T>�K< '  

      u<É‛ K/ ª‚ U`S^‛ u�‚‛i ÉMÉÄ� ¨ÃU ÖpLL U`S^ u[¹»U ÉMÉÄ� K=Á"H@Æ ¾T>�K< ¾U`S^ 

u<É‛ ›vL� ‚�¨< :: 

      u<É‛  N/ u�LMp ÉMÉÄ� LÃ ª‚¨<‛ U`S^ እ‛Ç=W^ Ñ<Ç� uÅ[cv�¨< ›"L� LÃ ØMk� ÁK¨< U`S^ 

K=Á"H@Æ ¾T>�K< ¾U`S^ u<É‛ ›vL� ‚�¨< ::  

 

¾U`S^ u<É’< ¾U`S^ ¡õK< GLò ¨ÃU ¾ÉMÉÃ SN‛Ç=c< ¨ÃU 

¾Ç=e�]¡� Y^ ›eŸ=ÁÌ uT>cÖ¨< SS]Á SW[� ¾S‛kdke GLò’�  

ÁKu� c=J‛ uMUÉ‚ uõLÑA� LÃ ¾}SW[} Y^‛ KSY^� wn�  

ÁL�¨<‛ W^}†� uW‛Ö[ÿ SW[� ›ªpa SSÅw ¾Ç=e�]¡� Y^  

›eŸ=ÁÐ� GLò’� ÃJ‚M :: 

 

5.3   U`S^ ¨Å T>Å[Óv�¨< ¾ÉMÉÃ ›"L� SÉ[h  

¾U`S^ Y^¨< ŸSËS\ uò� S`T]¨< ÉMÉ¿‛ ›ekÉV uT¾�  

›e�Ò] G<’@ታ•­�‛ እ‛ÅÑÅM 'lØsÙ‚ ›S� ÁMJ’< ’Ña� G<K< ¾T>e}"ŸK<u�‛  u=�M ÅÓV  ¾T>¨ÑÆu�‛ G<’@ታ• 

ÁÖ‚M :: 

እንዯ ›eðLÑ>’~‚ እንዯ U`S^¨< ›Ã’� ØMk�  

 

 ¾S¨×Ý ScLKA� (scafolding)   
 KU`S^ Y^ ¾T>ÁÑKÓM u}KÃ ¾¨<eÖ„¨<‛ ¾ÉMÉÃ ¡õM uT>Ñv KT¾� እ‛Ç=Áe�M u}iŸ`"] LÃ ¾}ÑÖS 

}‛kdni vK¡_‛ SŸ=‚ /ue°K< LÃ ¾ታ¾¨</  

 
 

5.4 ¾Ø‛no •`UÍ­�  ( s a f e t y ) 
5.4.1. SW[ታ© ¾Ø‛no QÓ‚ Å‛w 

 

T‛„¨<U ¾ÉMÉÃ U`S^ Y^ ŸSËS` uò� ›S�‚ um ¾J’ እ‛Ç=G<U Ñ<Ç�‛ ¾TÁeŸ�M G<’@ታ­� SS��� 

›Kv�¨<::  

Ñ<Ç�‛ ¾SŸLŸM G<’@ታ• uW^}†�' u}iŸ`"]­� ' KK?KA� እÓ[†�‚ እ‛cd�U ßU` እ‛Ç=J‛ ÓÈታ• ’¨<:: 

uU`S^¨< Y^ LÃ ¾T>d}ñ W^}†� uS<K< KÓL�¨< w� dÃJ‛ ›‛Æ ላሊውን Ÿ›ÅÒ ¾SÖup GLò’�U ›Kv�¨< ::  

uU`S^¨< H>Å� ØpU LÃ ¾T>¨<K< T‚�¨<‛U ldlf�‛‚ ¾›ÅÒ SŸLŸÁ­�‛ uT>Ñv‚ u�¡¡M KSÖkU እ‛Ç=�M 

eMÖ‚‚ U¡` KvKS<Á­� SeÖ� ›eðLÑ> ’¨< :: 

  

5.4.2.   M¿ M¿ ¾Ø‛no •`UÍ­� 

 ¨Å U`S^ Y^¨< ŸSÑv~ uò� uÉMÉ¿ SÇ[h ›"vu= }iŸ`"]­� u´Óታ‚ uØ‛no እ‛Ç=ÁMñ W^}†�U uY^ 

LÃ እ‛ÅJ’< ¾T>ÁeÑ’´w M¿ M¿ UM¡��‛ TekSØ :: 
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 ¾U`S^ Y^¨<‛ ¾T>Á"H@Æ W^}†� ¾T>ÖkS<u� SŸ=‚ ¾SY]Á u?~‛ ›`T ¾Á² u=�M ¾^eÑ@ ÖsT> Sw^� 

ÁK¨< u=J‛ ÃS[×M :: ÃIU ¨Å ÉMÉ¿ ¾T>n[u< K?KA� }iŸ`"]­�U J’< እÓ[†� u›"vu=¨< vKS<Á­� uY^ LÃ 

እ‛ÇK< KS[Ç� ¾Ø‛no¨< }vv] እ‛Ç=J’< Ã[Ç�ªM ::  

 KU`S^ Y^¨< ¾}WT\ T‚�¨<U ¾S/u?~ }iŸ`"]­� uÉMÉ¿ ›"vu= c=qS< K?KA�‛ LKT¨¡ ŸS‛ÑÆ ¨× vK¨< 

k‟ SeS` Ã²¨< SqU Ã“`v�ªM :: 

 T‚�¨<U ¾S¨×Ý ScLKA� uØu� ¾}ÁÁ²< }e}"¡K¨< ¾}ÑÖS< እËታ�¨<‚ S[TSÍ�¨< ›S� ¾J’< SJ‛ 

ÃÑv�ªM:: 

 u²=I Y^ LÃ ¾}WT\ W^}†� ›’e}„ ¾እÏ SÑ‚„ _Ç=Ä“� SÖkU Ã“`v�ªM ::  

 T‛„¨<U ÁMታcu ›ÅÒ u=ÁÒØU ^e‛ KSŸLŸM ¾T>Áe�K< Ö‛"^ ›Mvd�‛ ' ¾^e qw‛ ' ¾እÏ Õ‛��‛ SÖkU‚ 

•^e‛‚ K?KA�‛ Ÿ›ÅÒ¨< KTÇ‛ Ø‛lp‚ G<K?U ´ÓÌ SJ‛ ÁeðMÒM::  

 uU`S^¨< Y^ LÃ ¾T>WT\ W^}†� uS<K< Ÿõ}„ ¾T‛ìv[p GÃM ÁK¨< ¾L¿ }Å^u= ¡õ� ÍŸ?� SMue 

›Kv�¨<:: ÃIU ›’e}„ w`H‛ vKu� xታ W^}†�‛ Ÿ\l KSK¾� eKT>Áe�M ’¨< ::  

 T‛„¨<‛U እ‛Å "T@^ ¾SKŸ=Á SX]Á‚ ¾SdcK<�‛ uእÏ ¾T>Á²<‚ ¾T>‛ÖKÖK< ’Ña�‛ እ‛ÇÃ¨Él‚ እ‛ÇÃÒÛ 

uØ‛no SÁ³�¨<‛ T[ÒÑØ ÁeðMÒM ::  

 u}‛ÖM×Ã ÑSÉ‚ ¨ÃU u¨<H ¨<eØ ¾SØKmÁ ²È­� uSÖkU Y^ ¾T>W^ ŸJ’ K²=I Y^ ¾T>ÁeðMÑ< 

ldlf�‛‚ SX]Á­�‛ ŸSÖkU uò� ›U^� É`Ï� Á²ÒË¨<‛ ¾›ÖnkU SS]Á T¾�‚ SŸ}M ÁeðMÒM ::  

 

KU`S^ Y^¨< c=vM S‛ÑÆ‛ uÓTi S´Ò� c=ÁeðMÓ }LLò }iŸ`"]­�U ¾T>Áe}‚ÓÆ‚ ¾T>ÁdMñ W^}†�‛ 

Ÿò�‚ Ÿ%EL SSÅw ¾T>ÁeðM‚ c=J‛ እ‛Å v‛Ç=^ ÁK }¨<KwLu= Ú`p Ãµ Ÿõ‚ ´p uTÉ[Ó UM¡� SeÖ� ¾ÓÉ 

ÃJ‚M ::   

 
 
 
 
SPECIAL   INSPECTION 
Inspection of  Pre-stressed Concrete  
 
Attention to senior Bridge Engineers 
 
(1) General 
 
Bridges in prestressed concrete may suffer from the defects described under reinforced concrete (see 3.4.1), but special attention 
should be paid to the following item. 
 
(2) Defects of Prestressing Cables 
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It is usually impossible to make a visual check on the condition of the prestressing cables because they are embedded either 
directly in the concrete or in grouted ducts inside a reinforced concrete element.  In rare cases where cables with a protected 
cable should be inspected.  Bulges in the covering may indicate a fractured wire and damage to the covering may cause 
corrosion.  The inspection should be done with caution, particularly if fractures of wires have occurred or seem likely, and the 
engineer should be consulted beforehand. 
Electrical potential measurements may provide an indication of the presence of corrosion in pre - stressing cables, which are 
located close to the surface of concrete beam.  Drilling pilot holes to facilitate the use of a baroscope is not recommended. 
There are currently no reliable techniques for determining the condition of inaccessible pre-stressing cables. 
For post-tensioned bridges without an in-situ deck slab, where pre-stressing tendons pass through construction joints between 
the units should be checked to ensure they are watertight.  Similar attention should be given to joints adjacent to stressing 
anchorage blocks, which may be equally vulnerable. 
 
Steel Beams, Girders and Trusses 
 
(1) Condition of the Protective System 
Paint systems suffer from various forms of deterioration such as cracking, flaking, chalking and peeling and it is beneficial to 
detect the early stages of breakdown because of the substantially reduced amount of maintenance that is then involved in 
correcting defects. 

 

It should be noted that visual inspection of welds is extremely limited and ultrasonic or magnetic particle inspections of sample 
areas of the structure are likely to be necessary.  If cracks are detected it is likely that they will be repeated within the structure. 
 
 (5) Deformation and Distortion 
 
Distortions may be present in members or plates for a number of reasons.  They could be due to initial distortions and residual 
stresses, or to initial out -of -flatness or out - of-straightness of the component concerned before fabrication or to external 
impact damage or to buckling deformations under compression loading.  Distortions out of plane in the resistance to 
compressive forces.  Any increase in distortion is significant and may reduce the load-carrying capacity of the structure. 
 
(6) Bolts and Rivets 
 
Faults include missing or loose bolts or rivets, slippage of the connection and corrosion.  A close visual examination should be 
made to find out whether there is any evidence of slip or movement at cover plates, nuts, washers or bolts heads.  This can 
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sometime be seen by the development of cracks in the paint film.  Slippage is particularly important in the case of high strength 
friction grip bolts where it may indicate a defective joint even though the bolts appear to be tight.  A ‘Special Inspection’ may 
then be necessary for the purpose of checking the tension in the bolts. A close visual examination should also reveal any 
evidence of corrosion, particularly at the interfaces where any bulging or separation of the plates may indicate fairly serious 
corrosion.  Tapping the bolt or rivet heads with a light hammer can indicate to an experienced inspector whether the fastening 
is still tight. 
  
(7) Excessive Wear 
 
This may occur in the case of members accommodating movement, such as pins in joint, or trusses. 

 
END 

 
 
 


