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Studies o f  H eter o -c o r e sp l ic ed o p tic a l  f ib er  sen so r  

f o r  str uc tur a l  da m a g e a n d en v ir o n m en t m o n ito r in g  sy stem s 
0 2 D 5 1 0 1   ��� � �      � � � 	   
 � � 
   � �  

SY N O P SI S 
A multi-p ur p o s e  e n v i r o n me n ta l mo n ito r in g  s y s t e m h a s  b e e n  d e v e lo p e d  o n  a  c o mme r c ia l b a s e  s t a n d a r d  us in g  h e t e r o - c o r e  

s p lic e d  f ib e r  o p tic  s e n s o r  te c h n o lo g y ,  a imin g  a t p r e s e r v in g  n a tur a l e n v ir o n me n t a n d  la r g e  s c a l e d  s t r uc tur e s .  A d e v e lo p e d  
d is p l a c e me n t s e n s o r  mo d ule  is  d e s i g n e d  to  b e  s e n s itiv e  to  a  r e l a tiv e l y  la r g e  d i s p l a c e me n t in  th e  r a n g e  0 ~ 5 mm,  f o r  w h i c h  a  
s imp le  d is p la c e me n t-ma c r o b e n d in g  c o n v e r s io n  me c h a n i s m in  th e  mo d ule  p r o d uc e s  a s  th e  c h a n g e  in  th e  s e n s o r  tr a n s mis s io n  lo s s  
r a n g in g  f r o m 0  to  a  f e w  d B .  T h e  s e n s o r  mo d ule  s h o w e d  th e  s uf f i c ie n t r e p r o d uc ib ility  f o r  its  s e n s in g  o p e r a tio n  w ith  th e  a c c ur a c y  
le s s  th e n  0 . 1 %  to  th e  f ull s p a n  d is p l a c e me n t o f  5 mm.  D is c us s i o n s  a r e  a l s o  g i v e n  o n  OT D R -b a s e d  ta n d e m-c o n n e c tio n  us e  a n d  
o n  r e q uir e d  c o n d itio n s  a s s o c i a t e d  w ith  th e  a v e r a g in g  time ,  p uls e  w id th ,  a n d  c ur s o r s  s e ttin g s  f r o m th e  p r a c tic a l p o in t o f  v i e w .  T h e  
mo n ito r in g  s y s t e m h a s  b e e n  te s te d  a n d  e v a lua te d  in  a n  a c tua l e n v ir o n me n ta l c o n d itio n  o n  th e  p r e mis e  o f  th e  f ull s c a l e d  us a g e .  
T h e  me a s ur e me n t e r r o r  ty p i c a lly  o b t a in e d  a s  + / - 10  µm h a s  b e e n  f o un d  to  b e  in f lue n c e d  b y  th e  te mp e r a tur e  c h a n g e  a t th e  o p tic a l 
c o n n e c to r s .  T h e  us e  o f  s p lic in g  in s t e a d  o f  c o n n e c to r s  r e d uc e d  th e  e r r o r  d o w n  to  + / - 2 µm.  T h e  e x p e r ime n t o f  p s e ud o -c r a c k in g  
w a s  s uc c e s s f ully  ma d e  w ith  s h o w in g  g i v e n  c o r r e c t c r a c k  s itua tio n s  b a s e d  o n  g e o me tr ic a l c a l c ula tio n  b y  us in g  th e  me a s ur e me n t 
r e s ults  o f  d i s p l a c e me n t s e n s o r  mo d ule s .  Ad d itio n a lly ,  th e  w h o le  s y s t e m p r o v id e s  us  w ith  v a r io us  o p tio n s  o f  s e n s o r  mo d ule s  
in te n d e d  f o r  mo n ito r in g  p h y s i c a l v a lue s  s uc h  a s  d is p l a c e me n t,  d is to r tio n ,  p r e s s ur e ,  b in a r y  s t a te s ,  a n d  liq uid  e x i s t e n c e .  T h e  
a ttr a c tiv e  f e a tur e s  o f  v a r io us  mo n ito r in g  w ith  a  s in g l e  s y s t e m a r e  d e s c r ib e d  f r o m th e  v ie w p o in t o f  p r a c tic a l us e .  
Keywords: H e t e r o - C o r e ,  F ib e r  Op tic  S e n s o r ,  OT D R ,  S e n s in g  Ac c ur a c y ,  e n v i r o n me n ta l mo n ito r in g  s y s t e m 
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F ig . 3 V a r ia tio n s  o f  in s e r tio n  lo s s  a s  a  f un c tio n  o f  d is p la c e me n t 
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F ig . 2 A s tr uc tur e  o f  d is p la c e me n t s e n s o r  mo d ule  

T a b le . 1 σa l l  a n d  % F S  in  e a c h  in s e r tio n  le n g th  
å æ Z(mm) � � � �(σa l l ) �O� �(% F S ) 

1. 1 0 . 0 0 31 0 . 17  
1. 3 0 . 0 0 27  0 . 10  
1. 5 0 . 0 0 28  0 . 0 8  
1. 7  0 . 0 0 26  0 . 0 6  
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