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CHAPTER V

EXPERIMENT INVESTIGATION CP PROTOTYPE RICE BIN

5 • 1  T e s t  E q u i p m e n t  an d  I n s t r u m e n t a t i o n 0

According t o  the  t h e o r y ร the  h o r i z o n t a l  r a d i a l  de
f l e c t i o n s  of  the top  cone were va ry  sm al l  i f  be ing  compared 
to  the accu racy  of  the d i a l  gages used b u t  they  were s t i l l  
measured in  the  e x p e r im e n t .  Four d i a l  gages were a r ranged  
to  measure the  d e f l e c t i o n  a t  each d i r e c t i o n  of  formwork 
shown in  F ig .  ( 2 2 ) .  The d i a l  gages were a t t a c h e d  a t  1 5 8 .84? 
1 7 2 . 7 6 , 136.68 and 200 .6  c e n t i m e t e r s  from the  to p  r i n g  g i r d e r  
a long  the  w a l l  of  the  to p  cone. The formwork f o r  a t t a c h i n g  
the d i a l  gages was shown in  F ig .  (27ล)

S t r a i n s  a t  v a r i o u s  p o s i t i o n s  a l o n g  t h e  g e n e r a t o r s  o f  
t h e  t o p  and  b o t t o m  c o n e s  i n  b o t h  l o n g i t u d i n a l  an d  c i r c u m 
f e r e n t i a l  d i r e c t i o n s  ware m e a s u r e d  by e l e c t r i c a l  s t r a i n  
g a u g e s .  At e a c h  p o s i t i o n ,  t h e  s t r a i n s  i n
b o th  d i r e c t i o n s  in  two d i s t i n c t  f i b e r s  were measured,  i . e . ,  
on the o u t e r ,  i n n e r  s u r f a c e  and i n  the  s k e l e t a l  r e i n f o r c e m e n t s  
of  the  u p p e r  cone, and on the i n n e r  s u r f a c e  and i n  the 
s k e l e t a l  r e i n f o r c e m e n t s  of  the  bot tom cone. The s t r a i n s  a t
1 1 7 . 0 9 , 1 4 4 *9 2 , 1 5 8 . 8 4 , 1 7 2 . 7 6 , 186,68 and 200.6  c e n t i m e t e r s
from the  top  r i n g  g i r d e r  a long the g e n e r a t o r  of  the  to p  cone 
and s t r a i n s  a t  1 4 . 4 9 , 28 .98 ,  45*47, 5 7 * 9 6  and 7 2 . 4 5  c e n t i m e t e r s  
from the bot tom r in g  g i r d e r  a long  the  g e n e r a t o r  of  the  bot tom
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cone were measured. The p o s i t i o n s  o f  gauges were shown in  
F ig .  ( 2 3 ) .  The s t i c k i n g  s t r a i n  gauges i n  s k e l e t a l  bamboo 
as shown in  F ig .  ( 1 9 ) and a g e n e r a l  view of  t e s t  s e t - u p  
as  shown in  F ig .  ( 2 9 )

5•2 Tes t i ng P r o c e d u r e .

The b in  พลร t e s t e d  und er  the lo ad in g  of  w a te r  a t  the 
age of  21 days .  Ü11 the  d i a l  gage and s t r a i n  gauge r e a d in g  
were f i r s t  reco rded  when the  b in  was empty. The w a te r  was 
th e n  loaded i n t o  the  b in .  The increm en t  of the  load were 
—2™•5 —, ~  and 1 of  the  f u l l  l o a d ,  i . Q . ,  when the  b i n  was 
f u l l  o f  w a te r .  .All the  r e a d in g s  were r eco rded  a t  every  
s t e p  of  the  lo a d i n g .  Reading พลร a l s o  rec o rd e d  when the  b in  
พลร unloaded  which พล3 the  same way the lo a d in g  was done.
The b in  พลร t e s t e d  by lo ad in g  and u n lo a d in g  w i th  w a te r  up t o  
two c y c l e s .  A l l  the  two c y c l e s ,  the d i a l  gages and demec 
s t r a i n  gauges were used to  measure h o r i z o n t a l  r a d i a l  d e f l e c 
t i o n s  and s t r a i n s  a t  v a r i o u s  p o s i t i o n s .

5•3 Exper im e n ta l  R e s u l t s.

E x p e r im en ta l  r e s u l t s  of  h o r i z o n t a l  r a d i a l  d e f l e c t i o n s  
a t  p o s i t i o n  (ล ) ,  (b)  and (c)  wore shown in  Table  ( 1 4 a ) ,  ( 1 4 b) 
and ( 1 4 c) r e s p e c t i v e l y  and e x p e r im e n ta l  r e s u l t s  o f  s t r e s s e s  
i n  l o n g i t u d i n a l  and c i r c u m f e r e n t i a l  d i r e c t i o n  a t  i n n e r  f i b e r ,
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o u t e r  f i b e r  and s k e l e t a l  bamboo were shown in  Table (15a) 
( 1 5 b ) ,  ( 1 5 c) and (15d) ( 1 5 e)  r e s p e c t i v e l y .  Comparative 
r e s u l t s  of  h o r i z o n t a l  r a d i a l  d e f l e c t i o n  cu rves  a t  p o s i t i o n  
(a )  (b)  and (c)  were p l o t t e d  in  F i g s .  (50a) and ( 3 0 b)  by 
t h e o r e t i c a l  and e x p e r im e n ta l  r e s u l t s  and e x p e r im e n ta l  
r e s u l t s  o f  h o r i z o n t a l  r a d i a l  d e f l e c t i o n  curves  o f  v a r i o u s  
lo a d in g  a t  p o s i t i o n  (ล) 5 (๖) and (c)  were shown in  F ig s .
(3-1ล) ร (31b)  and (31c)  r e s p e c t i v e l y .  F i n a l l y ,  compara t ive  
r e s u l t s  o f  s t r e s s e s  in  l o n g i t u d i n a l  and c i r c u m f e r e n t i a l  
d i r e c t i o n  a t  i n n e r  f i b e r ,  o u t e r  f i b e r  and s k e l e t a l  bamboo 
were shown in  F ig s  ( 3 2 ) ,  ( 3 3 ) and ( 3 4 ) r e s p e c t i v e l y .

5 . 4  Cost of  P r o to ty p e  Rice Bi n .

The l a b o u r  and m a t e r i a l  c o s t s  used i n  the  c o n s t r u c t i o n  
of  the  e x p e r im e n ta l  p r o to ty p e  r i c e  b i n  were g iv e n  i n  Tab le .  
( 1 6 ) .  The l a b o u r  c o s t  amounts to  on ly 6 5 . 3 1  p e r c e n t  of  
the  m a t e r i a l  c o s t  o r  3 9 . 5 1  p e r c e n t  of  the  t o t a l  c o s t .  The 
cheap i tem  a re  th e  bamboo s k e l e t a l  and bamboo f i b e r  mesh the  
c o s t s  of  which were 6 . 8 5  p e r c e n t  and 14.23 p e r c e n t  of  the 
t o t a l  m a t e r i a l  c o s t  r e s p e c t i v e l y .

5 . 5  D i s c u s s i o n s .

T h e o r e t i c a l  curve  of  h o r i z o n t a l  r a d i a l  d e f l e c t i o n  a t  
p o s i t i o n  y / y 2 = 1 . 0 0  had moved i n t o  the  c e n t e r  of  r o t a t i o n
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o f  the  'bin but the  e x p e r i m e n ta l  curve  of f u l l  lo a d in g  a t  
the  sane p o s i t i o n  had no t  Eioved whi le  the  rebound f u l l  
l o a d i n g  had s l i g h t l y  moved i n t o  the  c e n t e r  of  r o t a t i o n  of 
the  b i n ,  t h i s  i s  the r e s u l t  of  the  f r i c t i o n  between the  
o u t e r  f i b e r  of  bot tom cone and the  s u r f a c e  of  r i g i d  
pavement f o u n d a t i o n  see 7 i g .  ( 3 0 ) .

The h o r i z o n t a l  r a d i a l  d e f l e c t i o n  r e v e a l e d  by the 
expe r im en t  พลร h i g h e r  th an  the  h o r i z o n t a l  r a d i a l  d e f l e c t i o n  
s t a t e d  in  the  a n a l y s i s  about 5 2  p e r c e n t ,  owing t o  the bond 
s t r e s s  between the bamboo f i b e r s  and the  m o r ta r  was not 
c o n f i rm  s t i f f l y  but the  a ssum pt ion  of  a n a l y s i s  where the  
bamboo f i b e r s  were f i r m l y  bonded to  the  m o r t a r  and the  
d e f l e c t i o n  of bamboo should  be h igh  see P ig .  ( 5 0 ) .

The t h e o r e t i c a l  d i s t r i b u t i o n s  of  s t r e s s  r e s u l t a n t s  
and h o r i z o n t a l  r a d i a l  d e f l e c t i o n  based on the m a t e r i a l  p r o 
p e r t i e s  i n  Table ( 5 ) due to the lo a d in g  of  w a te r  were shown 
in  P i g s .  ( 7 ) and ( 8 ) .  The measured va lu e  of  the h o r i z o n t a l  
d e f l e c t i o n  พลร so smal l  when be ing  compared to  th e  acc u rac y  
of  the d i a l  gages and the e r r o r s  caused by the wind e f f e c t .  
Due to  t h e s e  e f f e c t s ,  the  measured d e f l e c t i o n s  wore not  
r e l i a b l e  and could  no t  be compared to  the  t h e o r e t i c a l  r e s u l t s  
b u t  the  d i r e c t i o n  of  cu rves  were s i m i l a r .

The s t r a i n s  measured by e l e c t r i c a l  s t r a i n  gauges a t  
v a r i o u s  p o s i t i o n s  a long  the  top  and bot tom cones were a l s o
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n o t  r e l i a b l e .  R e s u l t s  o b ta in e d  i n  each  c yc le  of  lo a d in g  were 
e n t i r e l y  d i f f e r e n t  from each o t h e r .  The answers t o  t h i s  
happening  were t h a t ,  f i r s t ,  the  a cc u ra c y  of  th e  s t r a i n  i n 
d i c a t o r  could  n o t  p r e d i c t  the  number o f  up to  5 d i g i t s ,  
second ,  the s t r a i n  gauges were l e a k in g  due to  the  in ad e q u a te  
c o a t i n g  o f  the  gauges .  Only the  gauges on th e  o u t e r  s u r f a c e  
of  the  to p  cone a re  n o t  l e a k in g  bu t  the  s t r a i n  r e a d in g  of  
t h e s e  gauges were ve ry  sm a l l  and i n c o n s i s t a n t ,  t h i r d ,  i t  
was the  e f f e c t  o f  the  su r ro u n d in g  such as  the  wind, when 
th e  b in  was n e a r l y  f u l l  of  w a te r  i n  th e  second c y c le  of 
l o a d i n g ,  l e a k a g e s  were found a t  the  o u t s i d e  v i c i n i t y  of  
th e  bot tom r i n g  g i r d e r  due to  the  h ig h  p r e s s u r e  of  w a te r  
l o a d i n g .

Assumption of  s o i l  f o u n d a t i o n  below th e  r i c e  b i n ;
(1 )  S o i l  i s  f r i c t i o n l e s s  s o i l .
(2) N e g le c t in g  a c t i v e  e a r t h  p r e s s u r e  a c t i n g  on the  f o u n d a t i o n  

of  the  r i c e  b in .
(3)  C ontac t  p r e s s u r e  i s  un i fo rm .
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