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{ŀƳƳŜƴŘǊŀƎ 

tƭŀƴƭŜƎƎƛƴƎŜƴ ŀǾ ǎǘǳŘƛŜǘǳǊŜƴ ƻƎ ǇǊƻƎǊŀƳƳŜǘ ǎǘŀǊǘŜǘ ƘǄǎǘŜƴ нлноΦ {ƛŘŜƴ Řŀ ƘŀǊ Ǿƛ ǾŋǊǘ ƛ ƪƻƴǘŀƪǘ ƳŜŘ 

!ƴƴŜ bǳƛƧǘŜƴ ŦǊŀ wƛƧƪǎǿŀǘŜǊǎǘŀŀǘ όw²{ύ ǎƻƳ ƘŀǊ ƘƧǳƭǇŜǘ ƳŜŘ ň ǳǘǾƛƪƭŜ ǇǊƻƎǊŀƳƳŜǘΦ DƧŜƴƴƻƳ ňǊŜǘ ƘŀǊ 

Ǿƛ Ƙŀǧ ƅŜǊŜ ƳǄǘŜǊ ŦƻǊ ň ŘŜƭŜ ǾňǊŜ ǄƴǎƪŜǊ ƻƎ ƎƧǄǊŜ ǎǘǳŘƛŜǘǳǊŜƴ ƴȅǩƎ ōňŘŜ ŦƻǊ ǊŜǇǊŜǎŜƴǘŀƴǘŜƴŜ ƛ 

bŜŘŜǊƭŀƴŘ ƻƎ ǊŜƛǎŜƎǊǳǇǇŜƴΦ tƭŀƴƭŜƎƎƛƴƎǎƳǄǘŜƴŜ ƘŀǊ ōƛŘǊŀǧ ǝƭ ň ƪƴȅǧŜ ƪƻƴǘŀƪǘ ƳŜŘ ǾŜƎƳȅƴŘƛƎƘŜǘŜƴ 

ƛ bŜŘŜǊƭŀƴŘΣ ƻƎ ǎŀƳŀǊōŜƛŘŜǘ ōƛŘǊƻ ǝƭ ň ƎƧǄǊŜ ōŜǎǄƪŜǘ ƴȅǩƎ ƻƎ ƪƻƴǎǘǊǳƪǝǾǘΦ 

tň ǎǘǳŘƛŜǘǳǊŜƴ ƳǄǧŜ Ǿƛ ǊŜǇǊŜǎŜƴǘŀƴǘŜǊ ŦǊŀ 

¶ Rijkswaterstaat (vegmyndighet) 

¶ FiberCore Europe (produsent av bruer i kompositt, Fibre Reinforced Polymers (FRP))  

¶ aƻŘǳƭŜ {ƻƭǳǝƻƴǎ ϧ {ȅǎǘŜƳǎ 

¶ TU Delft (universitet i Delft)  

¶ Eindhoven teknologiske universitet (TNO) 

¶ {ŀŦŜwƻŀŘ 

.ŜǎǄƪ ŀǾ CƛōŜǊ/ƻǊŜ ƻƎ ǎƛƴŜ ŦŀǎƛƭƛǘŜǘŜǊ Ǉň ŘŀƎ м ǾƛǎǘŜ ƻǎǎ ƘǾƻǊŘŀƴ ƪƻƳǇƻǎƛǧōǊǳŜǊ ōȅƎƎŜǎ ƛ ŦŀōǊƛƪƪ ƻƎ Ǝŀ 

ƻǎǎ ƛƴƴǎƛƪǘ ƛ ǇǊƻŘǳƪǎƧƻƴǎƳŜǘƻŘƛƪƪŜƴΣ ǎŀƳǘ ōŜƎǊŜƴǎƴƛƴƎŜǊ ōǊǳǇǊƻǎƧŜƪǘŜǊŜƴŘŜ ōǄǊ ŦƻǊƘƻƭŘŜ ǎŜƎ ǝƭΦ ±ƛ 

ƪǳƴƴŜ ǎŜ ŀǘ ŘŜǘ ŜǊ Ŝǘ ǘŜǧ ǎŀƳŀǊōŜƛŘ ƳŜƭƭƻƳ aƻŘǳƭŜ {ƻƭǳǝƻƴǎ ϧ {ȅǎǘŜƳǎ όa{{ύ ǎƻƳ ǇǊƻǎƧŜƪǘŜǊŜǊ 

ōǊǳŜǊ ƛ bƻǊƎŜ ƻƎ CƛōŜǊ/ƻǊŜ ƛ bŜŘŜǊƭŀƴŘ ǎƻƳ ƘŀǊ ōȅƎŘ ǎŜƎ ƻǇǇ ŜǊŦŀǊƛƴƎ ƻƎ ƪƻƳǇŜǘŀƴǎŜ Ǉň ōňŘŜ 

ǇǊƻŘǳƪǎƧƻƴ ƻƎ ǇǊƻǎƧŜƪǘŜǊƛƴƎΦ {ƭƛƪŜ ƭŜǧŜ ōǊǳŜǊ ƘŀǊ Ŝǘ ǎǘƻǊǘ ǇƻǘŜƴǎƛŀƭ ƴňǊ ŘŜǘ ƎƧŜƭŘŜǊ ƳƻƴǘŜǊƛƴƎǎǝŘ 

όǊŜŘǳǎŜǊǘ ǘǊŀŬƪƪŦƻǊǎǘȅǊǊŜƭǎŜǊύ ƻƎ ƳŀǘŜǊƛŀƭōŜǎǇŀǊŜƭǎŜǊΦ 

wƛƧƪǎǿŀǘŜǊǎǘŀŀǘ Ƴƻǧƻƪ ƻǎǎ Ǉň ŘŀƎ н ƻƎ оΦ LƴƴƭŜƎƎŜƴŜ ŦǊŀ w²{ ƘŀŘŘŜ ǎƻƳ ǘŜƳŀ ōŋǊŜƪǊŀƊ ƻƎ ƪƭƛƳŀΣ 

ƻƎ ƘŀƴŘƭŜǘ ƻƳ  

¶ utfordringer med eksisterende betongbruer 

¶ utvikling og bruk av lavutslippsmaterialer 

¶ testing av ny teknologi 

¶ gjenbruk av deler fra revne bruer 

w²{ ƎƧǄǊ Ŝƴ ǎǘƻǊ ƛƴƴǎŀǘǎ ŦƻǊ ň ǘŀ ǾŀǊŜ Ǉň ǎƛƴŜ ŜƪǎƛǎǘŜǊŜƴŘŜ ōǊǳŜǊΦ 5Ŝ ƘŀǊ Ŝǘ ƻƳŦŀǧŜƴŘŜ ǎŀƳŀǊōŜƛŘ 

ƳŜŘ ƭƻƪŀƭŜ ǳƴƛǾŜǊǎƛǘŜǘŜǊ ŦƻǊ ň ǳǘƴȅǧŜ ƪŀǇŀǎƛǘŜǘŜƴ ŀǾ ǎƛƴŜ ōŜǘƻƴƎōǊǳŜǊ ƻƎ ǳǘǾƛƪƭŜ ƴȅŜ 

ƪƻƴǎǘǊǳƪǎƧƻƴǎƳŀǘŜǊƛŀƭŜǊΦ 

±ƛ ōŜǎǄƪǘŜ ƻƎǎň DŀƭŜŎƻǇǇŜǊōǊǳƎΣ Ŝƛ ǎƪǊňǎǘŀƎǎōǊǳ ǎƻƳ ōƭƛǊ ǊŜƘŀōƛƭƛǘŜǊǘ ǝƭ ň ǘňƭŜ ŘŀƎŜƴǎ ǘǊŀŬƪƪƭŀǎǘŜǊΦ 

.ŋǊŜƪŀōƭŜƴŜ ǎƪƛƊŜǎ ǳǘΣ ǘňǊƴŜƴŜ ǊŜƘŀōƛƭƛǘŜǊŜǎ ƻƎ ŘŜǘ ǝƭǊŜǧŜƭŜƎƎŜǎ ŦƻǊ ǳǘǾƛŘŜƭǎŜ ŀǾ ōǊǳŘŜƪƪŜǘΦ 

¢ǊŀŬƪƪƳŜƴƎŘŜƴ ƛ ƻƳǊňŘŜǘ ƎƧǄǊ ŘŜǘ ǳǜƻǊŘǊŜƴŘŜ ň ƎƧŜƴƴƻƳŦǄǊŜ ǝƭǘŀƪ ƳŜŘ ǘŀƴƪŜ Ǉň ōňŘŜ 

ǘǊŀŬƪƪŀǾǾƛƪƭƛƴƎ ƻƎ ƪƻƳƳǳƴƛƪŀǎƧƻƴ ǝƭ ǘǊŀŬƪŀƴǘŜǊΦ 

L ǇŀǊŀƭƭŜƭƭ ƳŜŘ ŘŜǧŜ ƻǇǇƭŜƎƎŜǘ ǾŀǊ Ŝƴ ŀǾ ƻǎǎ Ǉň ōŜǎǄƪ Ƙƻǎ ǊŜƪƪǾŜǊƪǎǇǊƻŘǳǎŜƴǘŜƴŜ {ŀŦŜwƻŀŘ ƻƎ wŜƴƻπ

ǊŀƛƭΦ .ŜǎǄƪŜƴŜ Ǝŀ Ŝƴ ƎƻŘ ƻǾŜǊǎƛƪǘ ƻǾŜǊ ƘǾƻǊŘŀƴ ǊŜƴƻǾŜǊƛƴƎ ŀǾ ǊŜƪƪǾŜǊƪǎƪƻƳǇƻƴŜƴǘŜǊ ƎƧŜƴƴƻƳŦǄǊŜǎ ƛ 

bŜŘŜǊƭŀƴŘΣ ƘǾƛƭƪŜ ǇǊƻŘǳƪǘŜǊ ǎƻƳ ōǊǳƪŜǎ ƻƎ ƘǾƻǊŘŀƴ ǇǊƻŘǳƪǘŜƴŜ ŜǊ ǎŀǧ ǎŀƳƳŜƴΦ 

.ǊǳƳƛƭƧǄŜǘ ƛ bƻǊƎŜ ƻƎ ƛ bŜŘŜǊƭŀƴŘ ƘŀǊ ǳƭƛƪŜ ǳǜƻǊŘǊƛƴƎŜǊΣ ƳŜƴ ŘƛǎƪǳǎƧƻƴŜƴŜ ƘŀǊ Ǿƛǎǘ ŀǘ Ǿƛ ƘŀǊ ƳȅŜ ň 

ƭŋǊŜ ŦǊŀ ƘǾŜǊŀƴŘǊŜ ƻƎ ŀǘ Ǿƛ ōǄǊ ǎŀƳŀǊōŜƛŘŜ ǾƛŘŜǊŜΦ 

 



.ŀƪƎǊǳƴƴ 

tň ǎǘǳŘƛŜǘǳǊŜƴ ŘŜƭǘƻƪ мм ōǊǳƛƴƎŜƴƛǄǊŜǊ ŦǊŀ ŀǾŘŜƭƛƴƎ YƻƴǎǘǊǳƪǎƧƻƴŜǊ ƛ ±ŜƎŘƛǊŜƪǘƻǊŀǘŜǘΦ ¢ƛƭ ŘŀƎƭƛƎ 

ŀǊōŜƛŘŜǊ Ǿƛ ƳŜŘ ǊŜƎŜƭǾŜǊƪǎǳǘǾƛƪƭƛƴƎ ŦƻǊ ǇǊƻǎƧŜƪǘŜǊƛƴƎ ŀǾ ōǊǳŜǊ ƻƎ ǘǳƴƴŜƭŜǊΣ ƪƻƴǘǊƻƭƭ ƻƎ ƎƻŘƪƧŜƴƴƛƴƎ ŀǾ 

ōǊǳŜǊ ƻƎ ǘǳƴƴŜƭŜǊΣ ōŋǊŜŜǾƴŜƪƭŀǎǎƛŬǎŜǊƛƴƎΣ ƛƴǎǇŜƪǎƧƻƴ ƻƎ ǾŜŘƭƛƪŜƘƻƭŘ ŀǾ ŜƪǎƛǎǘŜǊŜƴŘŜ ōǊǳŜǊΦ   

CƻǊƳňƭŜǘ ƳŜŘ ǎǘǳŘƛŜǘǳǊŜƴ ǾŀǊ ň ƭŋǊŜ ŀǾ ŀƴŘǊŜ ƴŀǎƧƻƴŜǊΣ ōňŘŜ ƘǾŀ ŀƴƎňǊ ƴȅŜ ƪƻƴǎǘǊǳƪǎƧƻƴŜǊ ƻƎ 

ƘǾƻǊŘŀƴ ŜƪǎƛǎǘŜǊŜƴŘŜ ƪƻƴǎǘǊǳƪǎƧƻƴŜǊ ǘŀǎ ǾŀǊŜ ǇňΦ 5Ŝǘ ŜǊ ƻƎǎň ƛƴǘŜǊŜǎǎŀƴǘ ň ǎŜ ƘǾƻǊŘŀƴ ŘŜǊŜǎ 

ƴŀǎƧƻƴŀƭŜ ǊŜƎŜƭǾŜǊƪ ŦƻǊƘƻƭŘŜǊ ǎŜƎ ǝƭ ƛƴƴƻǾŀǝǾŜ ƭǄǎƴƛƴƎŜǊ ƻƎ ōŋǊŜƪǊŀƊ ƛƴƴŜƴ ŦŀƎƻƳǊňŘŜǘ ōǊǳΦ 

±ƛ ǄƴǎƪŜǘ ň ōǊǳƪŜ ǘǊŜ ŘŀƎŜǊ ƛ bŜŘŜǊƭŀƴŘ ǝƭ ň ƳǄǘŜ ƭƻƪŀƭŜ ŀƪǘǄǊŜǊ ƻƎ ǎŜ Ǉň ƪƻƴǎǘǊǳƪǎƧƻƴŜǊ ōȅƎƎŜǘ ƳŜŘ 

ƴȅ ǘŜƪƴƻƭƻƎƛ ŜƭƭŜǊ ŀƭǘŜǊƴŀǝǾŜ ƳŀǘŜǊƛŀƭŜǊ ǝƭ ǎǘňƭ ƻƎ ōŜǘƻƴƎΦ ±ƛ ŜǊ ǎǇŜǎƛŜƭǘ ƛƴǘŜǊŜǎǎŜǊǘ ƛ ň ǎŜ ƴŋǊƳŜǊŜ Ǉň 

ōǊǳƪŜƴ ŀǾ ƪƻƳǇƻǎƛǧ ƛ ƴȅŜ ōǊǳŜǊ ƻƎ ŦƻǊǾŀƭǘƴƛƴƎ ŀǾ ŜƪǎƛǎǘŜǊŜƴŘŜ ōǊǳŜǊΦ L ǝƭƭŜƎƎ ŜǊ Ǿƛ ƴȅǎƎƧŜǊǊƛƎŜ Ǉň 

ŜǊŦŀǊƛƴƎŜǊ ǎň ƭŀƴƎǘ ƳŜŘ ƎƧŜƴōǊǳƪ ŀǾ ōǊǳŘŜƭŜǊΣ ƴƻŜ bŜŘŜǊƭŀƴŘ ƘŀǊ ǎǘŀǊǘŜǘ ƳŜŘ ŘŜ ǎƛǎǘŜ ňǊŜƴŜΦ 9ƴ ŀǾ 

ŘŜƭǘŀƪŜǊƴŜ Ǉň ǘǳǊŜƴ ƧƻōōŜǊ ƳŜǎǘ ƳŜŘ ǾŜƎǎƛƪǊƛƴƎǎǳǘǎȅǊ ƻƎ ƘŀŘŘŜ Ŝǘ ǇŀǊ ŘŀƎŜǊ ƳŜŘ ŜƎŜǘ ƻǇǇƭŜƎƎ ŘŜǊ 

{ŀŦŜwƻŀŘ ƻƎ wŜƴƻπǊŀƛƭ ōƭŜ ōŜǎǄƪǘΦ 

¢ǊŜ ǊŜǇǊŜǎŜƴǘŀƴǘŜǊ ŦǊŀ ŘƛǾƛǎƧƻƴ ŦƻǊ ¦ǘōȅƎƎƛƴƎ ǾŀǊ ƻƎǎň ƳŜŘ Ǉň ƻǇǇƭŜƎƎŜǘΦ  

5ŜƭǘŀƪŜǊŜ ŦǊŀ {ǘŀǘŜƴǎ ǾŜƎǾŜǎŜƴ ό{±±ύΥ 

Seksjon Navn 

Inspeksjon og sikkerhet Southinanh Oudomphanh  

Konstruksjonsteknikk Ivar Hellzen Melby 

Konstruksjonsteknikk Kristine Tybring Lindtveit 

Kontroll og godkjenning Abdirakib Mohammed Derik 

Kontroll og godkjenning Bror Georg Gabriel Marklund 

Kontroll og godkjenning Fredrik Nyberg 

Kontroll og godkjenning Håkon Johannessen  

Kontroll og godkjenning Josef Hovstø 

Kontroll og godkjenning Julie Nord Holmgren 

Kontroll og godkjenning Mariam Hamidi  

Kontroll og godkjenning Robin Birkelund Holvik 

Utbygging/Teknologiutvikling Cato Dørum 

Utbygging/Teknologiutvikling Johannes Veie 

Utbygging/Teknologiutvikling Simen Hellgren Holberget 

 



Deltakere fra RWS, TU Delft, Eindhoven teknologiske universitet og FiberCore/MSS: 

Firma/Organisasjon Navn 

FiberCore Floris Zaaijer 

FiberCore Martijn Veltkamp 

FiberCore Matthijs Raak 

Module Solutions & Systems Thomas Sekse 

Module Solutions & Systems Stian Persson 

SafeRoad Henk Zwartenkot 

SafeRoad Herman Odijk 

SafeRoad Wolter Jager 

Rijkswaterstaat Dick Schaafsma 

Rijkswaterstaat Anne Nuijten 

Rijkswaterstaat Maartje Wadman 

Rijkswaterstaat Klaas Groen 

Rijkswaterstaat Ruud Smit 

Rijkswaterstaat Robert de Roos 

Rijkswaterstaat Sonja Fennis 

Rijkswaterstaat Penny Pipilikaki 

Rijkswaterstaat Marco Roosen 

Rijkswaterstaat Caroline den Besten 

Rijkswaterstaat Edwin Thie 

Rijkswaterstaat Jaap van der Heide 

Rijkswaterstaat Ruud Nijland 

Rijkswaterstaat Jasper Doorgeest 

Eindhoven teknologiske universitet Johan Maljaars 

TU Delft Max Hendriks 

TU Delft Yuguang Yang  

TU Delft Sandra Barbosa Nunes  

TU Delft aƭŀŘŜƴŀ [ǳƪƻǾƛŏ  

TU Delft Fengqiao Zhang  

 

  



tǊƻƎǊŀƳƳŜǘ 

2 September, FiberCore Europe, Oostdijk 25, 3077CP Rotterdam  
  

12:00 ς 12:15  Welcome   Matthijs Raak  

12:15 ς 13:15  InfraCore Inside technology, examples of the projects   
+ lunch   

Martijn Veltkamp  

13:00 ς 13:45  Factory visit plus bridges outside   Matthijs Raak/ Martijn 
Veltkamp  

13:45 ς 14:00  Break    

14:00 ς 14:45  SUREbridge  Martijn Veltkamp  

14:45 ς 15:00  Break    

15:00 ς 15:30  Questions and answers        

  
 
3 September, TU Delft, Stevinweg 1, Delft   
Faculty of Civil Engineering and Geosciences (meeting room HG 2.62)  
  

09:00 ς 09:15  Welcome  Klaas Groen, RWS  

09:15 ς 09:30  Short introduction to RWS  Dick Schaafsma, RWS  

09:30 ς 09:45  Short introduction to TU Delft  Max Hendriks,   
TU Delft  

09:45 ς 10:00  Research program concrete bridges  
  

Marco Roosen,   
RWS & TU Delft  

10:00 ς 10:15  Collaboration, including experimenting, monitoring and 
proofloading concrete bridges  

Yuguang Yang,   
TU Delft  

10:15 ς 10:30  Data-driven concrete science  Sandra Nunes,   
TU Delft  

10:30 ς 10:45  Preparing for the introduction of the new Eurocode  Marco Roosen,   
RWS & TU Delft  

10:45 ς 11:15   Introduction of experiments currently being conducted 
in the lab  

Yuguang Yang & 
aƭŀŘŜƴŀ [ǳƪƻǾƛŏΣ   
TU Delft  

11:15 ς 12:15  Visit of the laboratory of the TU Delft  TU Delft  

12:15 ς 13:00  Lunch at TU Delft    

13:00 ς 13:15  Introduction to NPRA  Håkon Johannessen, 
NPRA  

13:15 ς 14:00  Verification and approval of bridges  Håkon Johannessen, 
NPRA  

14:00 ς 14:30  Bridge preparedness - temporary bridges  Josef Hovstø, NPRA  

14:30 ς 14:45  Break    

14:45 ς 15:30  Material innovations in concrete  Sonja Fennis & Penny 
Pipilikaki, RWS  

15:30 ς 16:00  Innovation in bridge design and how to deal with future 
challenges  

Ivar Melby, NPRA  

16:00 ς 17:00  Fatigue issues on steel bridges  Johan Maljaars,   
TNO & TU Eindhoven  

17:00 ς 22:00  Sightseeing & Dinner in Delft (resturant Kruydt)  Anne Nuijten, RWS  

  
 



4 September, RWS office, Griffioenlaan 2, Utrecht (meeting room D1.19)  
  

08:30 ς 11:30  Pick up by bus at Hamphire Hotel, Koepoortplaats 3 
Delft. Project visit Galecopperbrug in Utrecht (outdoors, 
personal protective equipment will be arranged by 
RWS)  

Anne Nuijten & Dick 
Schaafsma, RWS  

11:30 ς 12:30  Lunch at RWS office in Utrecht    

12:30 ς 12:50  Standardization of concrete bridges and overpasses   Edwin Thie, RWS  

12:50 ς 13:10  Standardization of bridges   Ivar Melby og Josef 
Hovstø, NPRA  

13:15 ς 13:45  Timber bridges  Håkon Johannessen, 
NPRA  

13:45 ς 14:00  Break    

14:00 ς 14:30  Reuse of concrete beams and the National Bridge Bank   Ruud Nijland, RWS  

14:30 ς 15:00  Discussion after new insights  RWS/NPRA  

15:00 ς 16:00  Transport to Schiphol Airport and the Hampshire Hotel in 
Delft. Transport by bus to Delft will be arranged by 
RWS.    

NPRA  

  
 

  



5ŀƎ м {ŀŦŜwƻŀŘκwŜƴƻπǊŀƛƭ 

L ǊŜƎƛ ŀǾ {ŀŦŜwƻŀŘ ōŜǎǄƪǘŜ CǊŜŘǊƛƪ bȅōŜǊƎ ŦŀōǊƛƪƪŜƴ ǝƭ wŜƴƻπwŀƛƭ ƛ /ǳƭŜƳōƻǊƎΦ 5ŜǧŜ ŜǊ Ŝƴ ŦŀōǊƛƪƪ ǎƻƳ 

ƘŜƴǘŜǊ ƛƴƴ ōǊǳƪǘŜ ǊŜƪƪǾŜǊƪǎƪƻƳǇƻƴŜƴǘŜǊΣ ŦƻǊ ǎň ň ƛƴǎǇƛǎŜǊŜ ŘŜƳ ƻƎ ƎƧǄǊŜ ŘŜƳ ƪƭŀǊŜ ŦƻǊ ƎƧŜƴōǊǳƪ 

ŘŜǊǎƻƳ ƳǳƭƛƎΦ  

WƻƘƴ IŀǊŀƭŘ ŦǊŀ ±ƛƪ qǊǎǘŀ όbƻǊǎƪ {ŀŦŜwƻŀŘύ ƻƎ [ŀǊǎ !ƴŘŜǊǎǎƻƴ ŦǊŀ wL{9 ǘŜƪƴƛǎƪ ƪƻƴǘǊƻƭƭƻǊƎŀƴ ƛ {ǾŜǊƛƎŜ 

ǾŀǊ ƻƎǎň ƳŜŘΣ ƻƎ [ŀǊǎ !ƴŘŜǊǎǎƻƴ ƎƧŜƴƴƻƳŦǄǊǘŜ Ŝƴ Ct/Φ !ƭƭŜ ǇǊƻǎŜǎǎŜƴŜ ǎƻƳ ǊŜƪƪǾŜǊƪǎƪƻƳǇƻƴŜƴǘŜƴŜ 

ǎƪŀƭ ƎƧŜƴƴƻƳΣ ōƭŜ ǇǊŜǎŜƴǘŜǊǘ ƻƎ Ǿƛǎǘ ƛ ǇǊŀƪǎƛǎΦ CǄǊ ƻƎ ŜǧŜǊ ƎƧŜƴƴƻƳƎŀƴƎ ŀǾ ǇǊƻǎŜǎǎŜƴ ƛ ŦŀōǊƛƪƪŜƴ ōƭŜ 

ŘŜǘ ǇǊŀǘŜǘ ƻƳ ǇǊƻǎŜŘȅǊŜƴ Ǉň ƪƻƴǘƻǊŜǘΣ ōƭŀƴǘ ŀƴƴŜǘ ƳŜŘ ǘŀƴƪŜ Ǉň /9πƳŜǊƪƛƴƎ ŀǾ ōǊǳƪǘŜ ƪƻƳǇƻƴŜƴǘŜǊΦ 

5Ŝǘ ǾŀǊ н /9πƳŜǊƪƛƴƎŜǊΣ Ŝǧ ŦƻǊ ƴȅǧ ǎȅǎǘŜƳ ƻƎ Ŝǧ ŦƻǊ ǊŜƴƻǾŜǊǘ ǎȅǎǘŜƳΦ 

 

Figur 1 Prosessen starter med visuell inspeksjon av 
rekkverkskomponentene og eventuell oppretting ved bruk 
av hammer. 

 

Figur 2 Etter visuell inspeksjon sendes rekkverksskinnene 
gjennom en formrulle. 

 



 

Figur 3 Rekkverkskomponentene går gjennom en Brinell test 
ett sted på komponenten. Deretter måles 
galvaniseringstykkelsen også et sted. Komponenter med for 
liten galvaniseringstykkelse sendes til degalvanisering og 
regalvanisering som utføres av en annen fabrikk. 

 

Figur 4 Hver komponent merkes slik at de kan spores. 

  

  



5ŀƎ н {ŀŦŜwƻŀŘ 

5Ŝƴ ŀƴŘǊŜ ŘŀƎŜƴ ōƭŜ ŦŀōǊƛƪƪŜƴ ǝƭ {ŀŦŜwƻŀŘ ƛ IŜǊŜŜƴǾŜŜƴ ōŜǎǄƪǘΦ 5ŜǊ ōƭŜ ŘŜǘ Ǿƛǎǘ ŦǊŜƳ ŦƻǊǎƪƧŜƭƭƛƎŜ 

ƪƻƳǇƻƴŜƴǘŜǊ ƻƎ ǾŜƎǎƛƪǊƛƴƎǎǳǘǎǘȅǊ ŘŜ ƘŀŘŘŜ Ǉň ƭŀƎŜǊΦ 5Ŝǘ ōƭŜ ƻƎǎň Ǿƛǎǘ ŦǊŜƳ Ŝƴ ǎǘǄǘǇǳǘŜ ǎƻƳ ƘƻƭŘǘ Ǉň 

ň ōƭƛ ƳƻƴǘŜǊǘΦ 5Ŝǘ ƪƻƳ ŦǊŜƳ ŀǘ ŘŜ ƛƪƪŜ ǇǊƻŘǳǎŜǊǘŜ ŘŜƭŜƴŜ ǎŜƭǾ ŘŜǊΣ ƳŜƴ ŀǘ ŘŜ ƳƻƴǘŜǊǘŜ ŘŜ ŦŜǊŘƛƎŜ 

ǇǊƻŘǳƪǘŜƴŜΦ 

 

 

 

Figur 5 Støtpute som holder på å monteres. 

 

Figur 6 SafeEnd P4/T110 rekkverksende. 



 

Figur 7 Komponenter på lager. 

 

Figur 8 Støtpute montert på prefabrikkert fundament. 

 

Figur 9 Rekkverksende som fører rekkverk gjennom kurve. 
Slike produkter er ikke tilgjengelig i Norge per i dag, men 

dette produktet er det søkt om godkjenning for. 

 

 



5ŀƎ м CƛōŜǊ/ƻǊŜ 

tǊŜǎŜƴǘŀǎƧƻƴ ŀǾ CƛōŜǊ/ƻǊŜ ƻƎ ǎƛƴŜ ƭǄǎƴƛƴƎŜǊ 

5Ŝƴ ŦǄǊǎǘŜ ŘŀƎŜƴ ōŜǎǄƪǘŜ Ǿƛ ŦŀōǊƛƪƪŜƴ ǝƭ CƛōŜǊ/ƻǊŜ 9ǳǊƻǇŜ ƛ wƻǧŜǊŘŀƳΦ IŜǊ ōƭŜ Ǿƛ ǘŀǧ ƛƳƻǘ ŀǾ 

ǊŜǇǊŜǎŜƴǘŀƴǘŜǊ ŦǊŀ ŘŜǘ bŜŘŜǊƭŀƴŘǎƪŜ ŬǊƳŀŜǘ ǎŀƳǘ ǊŜǇǊŜǎŜƴǘŀƴǘŜǊ ŦǊŀ ŘŜǘ ƴƻǊǎƪŜ ǎŀƳŀǊōŜƛŘǎŬǊƳŀŜǘ 

aƻŘǳƭŜ {ƻƭǳǝƻƴǎ ϧ {ȅǎǘŜƳǎ όa{{ύΦ .ŜǎǄƪŜǘ ǎǘŀǊǘŜǘ ƳŜŘ Ŝǘ ƛƴƴōƭƛƪƪ ƛ ǳǘǾƛƪƭƛƴƎŜƴ ŀǾ ƪƻƳǇƻǎƛǧōǊǳŜǊ 

ƻƎ ǳǘōǊŜŘŜƭǎŜƴ ƛ 9ǳǊƻǇŀΦ ±ƛŘŜǊŜ Ŭƪƪ Ǿƛ ǇǊŜǎŜƴǘŜǊǘ ǘŜƪƴƻƭƻƎƛŜƴ ōŀƪ ƪƻƳǇƻǎƛǧōǊǳŜƴŜ ƻƎ ƘǾƻǊŘŀƴ ŘŜ 

ōȅƎƎŜǎ ƛ ŦŀōǊƛƪƪŜƴΦ L ǝƭƭŜƎƎ ǝƭ ň ǇǊƻŘǳǎŜǊŜ ƴȅŜ ōǊǳŜǊ ŜǊ ŘŜǘ ǳǘǾƛƪƭŜǘ Ŝǘ ƪƻƴǎŜǇǘΣ {¦w9ōǊƛŘƎŜΣ ŘŜǊ Ŝǘ 

ƪƻƳǇƻǎƛǧŘŜƪƪŜ ōǊǳƪŜǎ ŦƻǊ ň ŦƻǊƭŜƴƎŜ ōǊǳƪǎǝŘŜƴ ǝƭ ŜƪǎƛǎǘŜǊŜƴŘŜ ōǊǳŜǊΦ aƻǘ ǎƭǳǧŜƴ ŀǾ 

ζǇǊŜǎŜƴǘŀǎƧƻƴǎπŘŜƭŜƴη ŀǾ ōŜǎǄƪŜǘ ōƭŜ ŘŜǘ ŘŜƭǘ ŜǊŦŀǊƛƴƎŜǊ ŦǊŀ ƪƻƳǇƻǎƛǧōǊǳπǇǊƻǎƧŜƪǘŜǊ ƛ bƻǊƎŜΦ  

CŀōǊƛƪƪōŜǎǄƪ  

L ŦŀōǊƛƪƪŜƴ ōƭŜ Ǿƛ Ǿƛǎǘ ŘŜ ǳƭƛƪŜ ζǎǘŀǎƧƻƴŜƴŜη ƻƎ ǇǊƻǎŜǎǎŜƴŜ ǎƻƳ Ƴň ǝƭ ŦƻǊ ň ǇǊƻŘǳǎŜǊŜ Ŝƛ ƪƻƳǇƻǎƛǧōǊǳΦ 

{ƪǳƳƪƧŜǊƴŜǊ ƪŀǇǇŜǎ ǝƭ ǊƛƪǝƎ ŦƻǊƳ ƻƎ ƪƭŜǎ ƳŜŘ ƎƭŀǎǎŬōŜǊΦ 5Ŝǘ ōǊǳƪŜǎ ǳƭƛƪŜ ƪǾŀƭƛǘŜǘŜǊ ƎƭŀǎǎŬōŜǊ ŦƻǊ ň 

ƻǇǇƴň ǄƴǎƪŜǘ ǊŜǎǳƭǘŀǘΣ ƻƎ ǊǳƭƭŜǊ ƳŜŘ ƎƭŀǎǎŬōŜǊ ƪƭŀǊƎƧǄǊŜǎ ŦƻǊ ƘǾŜǊǘ ǇǊƻǎƧŜƪǘΦ L ƴƻŜƴ ǎǇŜǎƛŜƭƭŜ ǝƭŦŜƭƭŜǊ 

ōǊǳƪŜǎ ŘŜǘ ƪŀǊōƻƴŬōŜǊΣ ƳŜƴ ŘŜǧŜ ŜǊ ǎƧŜƭŘŜƴǘΦ  

   

CƛƎǳǊ мл {ƪǳƳƪƧŜǊƴŜ ƪŀǇǇŜǎ ǝƭ ǊƛƪǝƎ ŦƻǊƳΦ         CƛƎǳǊ мм wǳƭƭŜǊ ƳŜŘ ƎƭŀǎǎŬōŜǊΦ   

bŜǎǘŜ ǇǊƻǎŜǎǎ ŜǊ ň ōȅƎƎŜ ŦƻǊƳŜƴ Ǉň ōǊǳŀ ƳŜŘ ǎƪǳƳƪƧŜǊƴŜπƪƭƻǎǎŜƴŜ ƻƎ ƎƭŀǎǎŬōŜǊΦ CƻǊ ň Ŧň ǊŜǧ 

ƪǊǳƳƴƛƴƎ Ǉň ōǊǳŀ ōȅƎƎŜǎ ŘŜƴ ƻǇǇ ƴŜŘ Ǉň Ŝƛ ǎǘňƭǇƭŀǘŜ ǎƻƳ ƪŀƴ ƧǳǎǘŜǊŜǎΦ bňǊ ŦƻǊƳŜƴ ŜǊ ōȅƎŘ ǝƭŦǄǊŜǎ 

ƘŀǊǇƛƪǎΦ CƻǊ ň Ƙŀ ǝŘ ǝƭ ň ƎƧǄǊŜ ƪƻǊǊƛƎŜǊŜƴŘŜ ǝƭǘŀƪ ƻƳ ƴƻŜ ǳŦƻǊǾŜƴǘŜǘ ǎƪƧŜǊ ǎǘŀǊǘŜǎ ŘŜƴƴŜ ǇǊƻǎŜǎǎŜƴ Ǉň 

ƳƻǊƎŜƴŜƴΦ 

 

CƛƎǳǊ мн CƻǊƳŜƴ ǝƭ ōǊǳŀ ōȅƎƎŜǎ ƻǇǇ ŀǾ ǎƪǳƳƪƧŜǊƴŜ ƻƎ ƎƭŀǎǎŬōŜǊ ŦǄǊ ŘŜƴ ǎǘǄǇŜǎ ǳǘ ƳŜŘ ƘŀǊǇƛƪǎΦ 



bňǊ Ŝƛ ōǊǳ ŜǊ ŦŜǊŘƛƎ ǎǘǄǇǘ ǊŜƴǎƪƧŋǊŜǎ ŦƻǊƳŜƴ ƻƎ ƪƻƴǎǘǊǳƪǎƧƻƴŜƴ ƻǾŜǊƅŀǘŜōŜƘŀƴŘƭŜǎΦ IǾƛǎ ǄƴǎƪŜƭƛƎ ƪŀƴ 

ƪƻƳǇƻǎƛǧōǊǳŜƴŜ ƭŜǾŜǊŜǎ ƳŜŘ ŦŜǊŘƛƎ ǎƭƛǘŜƭŀƎ ŦǊŀ ŦŀōǊƛƪƪŜƴΦ .ǊǳŜƴŜ ŜǊ ƪƭŀǊƎƧƻǊǘ ŦƻǊ ǊŜƪƪǾŜǊƪ ǎƻƳ ƎƧŜǊƴŜ 

ƳƻƴǘŜǊŜǎ ǾŜŘ ōǊǳǎǘŜŘŜǘΦ  

 

CƛƎǳǊ мо ¢ƛƭƴŋǊƳŜǘ ŦŜǊŘƛƎŜ ōǊǳŜǊΣ ƳŜŘ ƻƎ ǳǘŜƴ ƻǾŜǊƅŀǘŜōŜƘŀƴŘƭƛƴƎΦ 

 

CƛƎǳǊ мп CŜǊŘƛƎ ōǊǳ ƳŜŘ ǊŜƴǎƪňǊŜǘ ŦƻǊƳ ƻƎ ƻǾŜǊƅŀǘŜōŜƘŀƴŘƭƛƴƎΦ {ƭƛǘŜƭŀƎ ƻƎ ǊŜƪƪǾŜǊƪ ƳŀƴƎƭŜǊΦ   

 

CƛƎǳǊ мр YƻƳǇƻǎƛǧōǊǳ ǇňŦǄǊǘ ǎƭƛǘŜƭŀƎ ŦƻǊ ǾŜƎōǊǳ ŦǄǊ ƪƻƴǎǘǊǳƪǎƧƻƴŜƴ ǇƭŀǎǎŜǊŜǎ ƛ ǾŜƎƴŜǧŜǘΦ  



5ŀƎ н ¢¦ 5ŜƭƊ 

{ŀƳŀǊōŜƛŘ ¢¦ 5ŜƭƊ ƻƎ w²{ 

5ŀƎ н ƳǄǧŜ Ǿƛ ǊŜǇǊŜǎŜƴǘŀƴǘŜǊ ŦǊŀ w²{Σ ¢¦ 5ŜƭƊ ƻƎ ¢bh ƛ ¢¦ 5ŜƭƊ ǎƛƴŜ ƭƻƪŀƭŜǊ ƛ 5ŜƭƊΦ  

 

CƛƎǳǊ мс w²{ ƻƎ ǳƴƛǾŜǊǎƛǘŜǘŜǘ ǾƛǎǘŜ ǎǘƻǊ ƛƴǘŜǊŜǎǎŜ ŦƻǊ ǾňǊǘ ōŜǎǄƪ ƳŜŘ ƳŀƴƎŜ ǊŜǇǊŜǎŜƴǘŀƴǘŜǊΦ   

w²{ ƻƎ ¢¦ 5ŜƭƊ ǇǊŜǎŜƴǘŜǊǘŜ ǎƛƴŜ ƻǊƎŀƴƛǎŀǎƧƻƴŜǊΦ IƻǾŜŘǘŜƳŀ ŦƻǊ ƳǄǘŜƴŜ ŘŜƴƴŜ ŘŀƎŜƴ ǾŀǊ Ŝǘ 

ƻƳŦŀǧŜƴŘŜ ǎŀƳŀǊōŜƛŘ ƻƳ ƪŀǇŀǎƛǘŜǘ ŀǾ ōŜǘƻƴƎōǊǳŜǊ ƳŜƭƭƻƳ w²{ ƻƎ ¢¦ 5ŜƭƊΦ w²{ ƘŀǊ ƎƧƻǊǘ Ŝƴ 

ƪŀǊǘƭŜƎƎƛƴƎ ŀǾ ǎƛƴŜ ōǊǳŜǊ ƛ ōŜǘƻƴƎ ƻƎ ƪŀǘŜƎƻǊƛǎŜǊǘ ŘŜƳ ŜǧŜǊ ǘȅǇŜǊΦ 5Ŝ ƘŀǊ ǾŀƭƎǘ ň ǇǊƛƻǊƛǘŜǊŜ ōǊǳŜƴŜ 

ƳŜŘ ǇǊŜŦŀōǊƛƪƪŜǊǘŜ ōŜǘƻƴƎōƧŜƭƪŜǊ ƛ ŦǄǊǎǘŜ ƻƳƎŀƴƎΦ {ŀƳŀǊōŜƛŘŜǘ ƳŜŘ ¢¦ 5ŜƭƊ ƘŀƴŘƭŜǊ ƻƳ ň ŀǾŘŜƪƪŜ 

ζǊŜǎǘƪŀǇŀǎƛǘŜǘη ƛ ōŜǘƻƴƎōƧŜƭƪŜƴŜ ƎƧŜƴƴƻƳ ǘŜǎǝƴƎ ƻƎ ƴǳƳŜǊƛǎƪŜ ŀƴŀƭȅǎŜǊΦ 

±ƛ Ŭƪƪ ƛƴƴǘǊȅƪƪ ŀǾ ŀǘ w²{ ƘŀǊ ƛƴǾŜǎǘŜǊǘ ƳȅŜ ƛ ŦƻǊǎƪƴƛƴƎ ŦƻǊ ň ǳǘƴȅǧŜ ŜƪǎƛǎǘŜǊŜƴŘŜ ōǊǳŜǊΦ 5Ŝǘ ǾŀǊ ǘŜǧ 

ǎŀƳŀǊōŜƛŘ ƻƎ ŘŜ ƅŜǎǘŜ ƪƧŜƴǘŜ ƘǾŜǊŀƴŘǊŜ ƎƻŘǘ ŦǊŀ ǊŜƎŜƭƳŜǎǎƛƎŜ ƻǇǇŦǄƭƎƛƴƎǎƳǄǘŜǊΦ 5Ŝ ƅŜǎǘŜ ƧƻōōŜǊ Ǉň 

ōŜǘƻƴƎōǊǳŜǊ Řŀ ŘŜǘ ŜǊ ŘŜƴ ǎǘǄǊǎǘŜ ŀƴŘŜƭŜƴ ŀǾ ōǊǳƳŀǎǎŜƴ ƛ bŜŘŜǊƭŀƴŘΣ ƳŜƴ ŘŜ ǎŀƳŀǊōŜƛŘŜǊ ƻƎǎň ƳŜŘ 

WƻƘŀƴ aŀƭƧŀŀǊǎ ŦǊŀ ¢bh Ǉň ŘŜ Ŧň ǎǘňƭōǊǳŜƴŜ ƳŜŘ ǳǘƳŀǩƴƎǎǇǊƻōƭŜƳŀǝƪƪΦ 



9ǊŦŀǊƛƴƎǎǳǘǾŜƪǎƭƛƴƎ {±± ƻƎ w²{  

bƻŜƴ ŀǾ ƻǎǎ ǇǊŜǎŜƴǘŜǊǘŜ ǾňǊ ƻǊƎŀƴƛǎŀǎƧƻƴ ƻƎ ƘǾƻǊŘŀƴ Ǿƛ ƧƻōōŜǊ ƳŜŘ ōǊǳŜǊ ƛ bƻǊƎŜΦ 

 

CƛƎǳǊ мт 9ǘŀǘǎǇǊŜǎŜƴǘŀǎƧƻƴ ŀǾ Iňƪƻƴ WƻƘŀƴƴŜǎǎŜƴΦ 

w²{ ǾŀǊ ǾŜƭŘƛƎ ƛƴǘŜǊŜǎǎŜǊǘ ƛ ň ƘǄǊŜ ƻƳ ōŜǊŜŘǎƪŀǇǎōǊǳŜǊ ƻƎ ƘǾƻǊŘŀƴ Ǿƛ ƘňƴŘǘŜǊŜǊ ƪƭƛƳŀǳǜƻǊŘǊƛƴƎŜǊ 

ƳŜŘ ǘŀƴƪŜ Ǉň ōǊǳǇǊƻǎƧŜƪǘŜǊƛƴƎ ƻƎ ōǊǳŦƻǊǾŀƭǘƴƛƴƎΦ  

 

CƛƎǳǊ му LƴƴƭŜƎƎ ŦǊŀ LǾŀǊ aŜƭōȅΦ 

w²{ ƎƧǄǊ Ŝƴ ǎǘƻǊ ƛƴƴǎŀǘǎ Ǉň ƪƭƛƳŀ ƻƎ ōŋǊŜƪǊŀƊΦ 5Ŝ ŜǊ ƳŜǎǘ ŀǾ ŀƭǘ ƻǇǇǘŀǧ ŀǾ ň ƪǳƴƴŜ ōǊǳƪŜ ǎƛƴŜ ōǊǳŜǊ 

ƭŜƴƎǎǘ ƳǳƭƛƎ ƻƎ ōǊǳƪŜ ǊŜƘŀōƛƭƛǘŜǊƛƴƎǎƳŜǘƻŘŜǊ ǎƻƳ ƛƪƪŜ ǎƪŀǇŜǊ ǎǘƻǊŜ ǳǘǎƭƛǇǇΦ 5Ŝ ƘŀǊ ǳǜƻǊŘǊƛƴƎŜǊ ǎƻƳ 

bƻǊƎŜ ƛƪƪŜ ƘŀǊΣ ōƭŀƴǘ ŀƴƴŜǘ ƪƴȅǧŜǘ ǝƭ 

¶ ǘǊŀŬƪƪƳŜƴƎŘŜ 

¶ ŦƻǊǾŀƭǘƴƛƴƎ ŀǾ ƪŀƴŀƭŜǊ ƻƎ ǾŀƴƴƳŜƴƎŘŜ 

¶ ŦǊƛƘǄȅŘŜ ǳƴŘŜǊ ōǊǳŜǊ 

¶ ōŜǘƻƴƎōǊǳŜǊ ǳǘŜƴ ǎƪƧŋǊŀǊƳŜǊƛƴƎ 

¶ ǳǘƳŀǩƴƎ ŀǾ ƻǊǘƻǘǊƻǇŜ ǎǘňƭŘŜƪƪŜǊΣ ǎǇŜǎƛŜƭǘ Ǉň ƪŀƴŀƭōǊǳŜǊ 



5ŜǧŜ ǇňǾƛǊƪŜǊ ǾŀƭƎ ŀǾ ǾŜŘƭƛƪŜƘƻƭŘǎǎǘǊŀǘŜƎƛ ƻƎ Ǿƛ ǎŜǊ ŘŜ ƎƧǄǊ ŀƴŘǊŜ ǾŀƭƎ Ŝƴƴ ŘŜǘ Ǿƛ ƎƧǄǊ ƘŜǊ ƛ bƻǊƎŜΦ tň 

ƎǊǳƴƴ ŀǾ ǘǊŀŬƪƪƳŜƴƎŘŜƴ ŜǊ ŘŜ ŦƻǊ ŜƪǎŜƳǇŜƭ ƻǇǇǘŀǧ ŀǾ ň ŬƴƴŜ ƭǄǎƴƛƴƎŜǊ ŦƻǊ ǾŜŘƭƛƪŜƘƻƭŘǎǝƭǘŀƪ ǎƻƳ 

ƛƪƪŜ ŦƻǊǎǘȅǊǊŜǊ ǘǊŀŬƪƪŜƴΦ L bƻǊƎŜ ŜǊ ŘŜǘ ǾŀƴƭƛƎ ŀǘ ōǊǳŜǊ ǎǘŜƴƎŜǎ ŦƻǊ ǾŜŘƭƛƪŜƘƻƭŘǎŀǊōŜƛŘΦ ¢ǊŀŬƪƪƳŜƴƎŘŜƴ 

ƻƎ ǘǳƴƎǘǊŀƴǎǇƻǊǘ ƎƧǄǊ ƻƎǎň ŀǘ ǳǘƳŀǩƴƎ Ǉň ǎǘňƭōǊǳŜǊ ƛ bŜŘŜǊƭŀƴŘ ŜǊ ƳŜǊ ǊŜƭŜǾŀƴǘ Ŝƴƴ ƛ bƻǊƎŜΦ w²{ 

ƘŀǊ ŘŜǊŦƻǊ ƛƴǾŜǎǘŜǊǘ ƛ ŦƻǊǎƪƴƛƴƎ ƻƎ ƘŀǊ ƳŜǊ ŜǊŦŀǊƛƴƎ ƳŜŘ ǊŜǇŀǊŀǎƧƻƴ ŀǾ ǳǘƳŀǩƴƎǎǎƪŀŘŜǊ Ǉň ǎǘňƭōǊǳŜǊ 

Ŝƴƴ Ǿƛ ƘŀǊ ƘŜǊΦ  

 

CƛƎǳǊ мф ¦ǜƻǊŘǊƛƴƎŜǊ ƳŜŘ ǳǘƳŀǩƴƎ ŀǾ ƻǊǘƻǘǊƻǇŜ ǎǘňƭŘŜƪƪŜǊ ŀǾ WƻƘŀƴ aŀƭƧŀŀǊǎΦ 

w²{ ƻƎ ¢¦ 5ŜƭƊ ǇǊǄǾŜǊ ƻƎǎň ň ǊŜŘǳǎŜǊŜ ƪƭƛƳŀŦƻǘŀǾǘǊȅƪƪ ŀǾ ōŜǘƻƴƎ ǾŜŘ ōǊǳƪ ŀǾ ƳƛŘƭŜǊ ǎƻƳ ƪŀƴ ŘŜƭǾƛǎ 

ŜǊǎǘŀǧŜ ǎŜƳŜƴǘΦ 5Ŝ ōǊǳƪŜǊΣ ŦƻǊ ŜƪǎŜƳǇŜƭΣ ŀǾŀƴǎŜǊǘ ŘŀǘŀŀƴŀƭȅǎŜ ƪƻƳōƛƴŜǊǘ ƳŜŘ ǎŜƴǎƻǊŜǊ ŦƻǊ ň 

ŀǾŘŜƪƪŜ ǳǘǎƭƛǇǇǎƪƛƭŘŜǊ ŦǊŀ ǊňƳŀǘŜǊƛŀƭŜǘ ǝƭ ǎǘǄǇƛƴƎ ŀǾ ōŜǘƻƴƎŜƴΦ 

bȅŜ ƳŀǘŜǊƛŀƭŜǊ ƻƎ ƴȅ ǘŜƪƴƻƭƻƎƛ ǎǇƛƭƭŜǊ Ŝƴ ǎǘƻǊ ǊƻƭƭŜ ƛ ŘŜǊŜǎ ƛƴƴǎŀǘǎ ŦƻǊ ƪƭƛƳŀ ƻƎ ōŋǊŜƪǊŀƊΦ bȅŜ 

ƳŀǘŜǊƛŀƭŜǊ ƻƎ ƴȅ ǘŜƪƴƻƭƻƎƛ ŜǊ ǾǳǊŘŜǊǘ ǎȅǎǘŜƳŀǝǎƪ ƎƧŜƴƴƻƳ ƪǾŀƭƛŬǎŜǊƛƴƎΦ w²{ ǎǘǄǧŜǊ ǇǊƻŘǳǎŜƴǘŜǊ ǎƻƳ 

ƘŀǊ ƪƻƳƳŜǘ ƭŀƴƎǘ ƴƻƪ ƛ ǘŜƪƴƻƭƻƎƛǳǘǾƛƪƭƛƴƎ ǾŜŘ ň ƻǇǇǊŜǧŜ ǇƛƭƻǘǇǊƻǎƧŜƪǘŜǊ ŜƭƭŜǊ ǎŜǧŜ ǇǊƻŘǳǎŜƴǘŜƴŜ ƛ 

ƪƻƴǘŀƪǘ ƳŜŘ ŜǾŜƴǘǳŜƭƭŜ ƛƴǘŜǊŜǎǎŜƴǘŜǊΦ 



[ŀōπōŜǎǄƪ 

CƻǊǎƪƴƛƴƎǎǇǊƻƎǊŀƳƳŜǘ ƻƳŦŀǧŜǊ ƻƎǎň ƭŀōπǘŜǎǘŜǊΦ CƻǊǎƪŜǊƴŜ ƧƻōōŜǊ ƳŜŘ ƴȅŜ ƳŀǘŜǊƛŀƭŜǊ ƻƎ 

ǎƪƧŋǊƪŀǇŀǎƛǘŜǘ ŀǾ ōŜǘƻƴƎōƧŜƭƪŜǊΦ 5Ŝ ǾƛǎǘŜ ƻǎǎ ƳŀǎƪƛƴŜƴŜ ŘŜ ōǊǳƪŜǊ ƻƎ ōŜǎƪǊŜǾ ƴƻŜƴ ŀǾ ŘŜ 

ǳǜƻǊŘǊƛƴƎŜƴŜ ŘŜ ƘŀǊ ƳŜŘ ň ƎƧŜƴǎƪŀǇŜ ǊŜŀƭƛǎǝǎƪŜ ƭŀǎǘǾƛǊƪƴƛƴƎŜǊ ƛ ƭŀōŜƴΦ  

 

CƛƎǳǊ нл aňƭƛƴƎ ŀǾ ǎƪƧŋǊƪŀǇŀǎƛǘŜǘ ƛ ōŜǘƻƴƎōƧŜƭƪŜǊΦ 

 

CƛƎǳǊ нм ¢ŜƎƴƛƴƎ ŀǾ Ǌƛǎǎ ŦƻǊǳǘǎŀǧ ŀǾ ƴǳƳŜǊƛǎƪŜ ŀƴŀƭȅǎŜǊΦ 
















