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CHAPTER IV

CONSTRUCTION OP CONICAL RICE BIN

A p r o t o t y p e  r i c e  b i n  พลร c o n s t r u c t e d  a t  t h e  s i t e  a t  
C h u l a l o n g k o r n  U n i v e r s i t y  and u s e d  i n  t h e  e x p e r i m e n t a l  i n v e s 
t i g a t i o n .  The c r o s s - s e c t i o n  o f  t h e  b i n ,  d e s i g n e d  b a m b o o — 
c e m e n t  s e c t i o n  and d e t a i l s  o f  r i n g  g i r d e r s  w e r e  shown i n  

P i g .  ( 6 ) .

4 . 1  M a t e r i a  I s

The s k e l e t a l  r e i n f o r c e m e n t s  f o r  t h e  b i n  w a l l  and  r i n g  
g i r d e r s ,  and bamboo me s h  u s e d  ลธ f i b e r s  had  t h e  s i z e  o f  a l l  
bamboo s e c t i o n s  w h i c h  พลร a p p r o x i m a t e l y  0 . 5 0  cm.  X 1 .00  cm. 
an d  0 . 1 0  cm.  X 1 . 0 0  cm. r e s p e c t i v e l y .  The s p a c i n g  o f  t h e  
bamboo me s h  พลร a p p r o x i m a t e l y  2 . 2 5  cm.  R a p i d  h a r d e n i n g  
P o r t l a n d  c e m e n t  Type I I I  (ASTM s t a n d a r d  1 5 0  -  6 2 )  and  n a t u r a l  
c o a r s e  s a n d  o f  g r a d a t i o n  shown i n  P i g .  ( 9 ) wa r e  u s e d  t h e  
m i x i n g  o f  t h e  m o r t a r  w h i c h  was  d e s i g n e d  t o  h a v e  ล c e m e n t -  
s a n d  r a t i o  o f  1 ; 2 by w e i g h t  w i t h  ล w a t e r - c e m e n t  r a t i o  o f  
0.45» The a b o v e  p r o p o r t i o n  was  r e c o mme n d e d  by t e s t  s p e c i m e n s .  
The f i n e  a g g r e g a t e  was  t h e n  f i l l e d  i n t o  g r o u n d  p o c k e t s  and
f l i n t k o t e  พลร u s e d  c a s t e d  on t h e  b a s e  f o u n d a t i o n .
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4 . 2  C o n s t r u c t i o n  o f  P r o t o t y p e  R i c e  B i n .

The c o n s t r u c t i o n  p r o c e d u r e  o f  t h e  b i n  c a n  be s u m m a r i z e d  
ลร t h e  f o l l o w i n g s  ร

4 . 2 . 1  P r e p a r a t i o n  o f  F o u n d a t i o n .

The f o u n d a t i o n  พลร p r e p a r e d  by e x c a v a t i n g  t h e  
o r i g i n a l  g r o u n d  u n t i l  t h e  a p p r o x i m a t e  s h a p e  o f  t h e  i n v e r t e d  
b o t t o m  c o n e  o f  t h e  b i n  was  o b t a i n e d .  Sand  and  f i n e  a g g r e g a 
t i o n  w e r e  t h e n  f i l l e d  i n t o  g r o u n d  p o c k e t s  and c o m p a c t e d  
m a n u a l l y  by u s i n g  wood c o l u m n .  F i n a l l y ,  4 cm.  t h i c k  m o r t a r  
was  c o a t e d  w i t h o u t  r e i n f o r c e m e n t  t o  f o r m  t h e  b a s e  o f  f o u n d 
a t i o n  s e e  F i g .  ( 1 7 ) .

4 . 2 . 2  F a b r i c a t i o n  o f  R e i n f o r c e m e n t s .

4 1 1  b e n t  b a r s  and c u r v e d  b a r s  u s e d  f o r  r e i n 
f o r c e m e n t s  o f  t h e  b i n  พล 11 and r i n g  g i r d e r s  w e r e  p r e p a r e d  
f i r s t .  D e t a i l s  o f  t h o s e  b a r s  w e r e  shown i n  F i g .  ( 6 ) .  The 
w a l l  r e i n f o r c e m e n t  o f  t he  t o p  and b o t t o m  cone  wa s  t h e n  
f a b r i c a t e d .  T h i s  c o u l d  be done  d i r e c t l y  i n  t h e  f i e l d .  The 
s k e l e t a l  r e i n f o r c e m e n t  c o n s i s t i n g  o f  t h r e e  l a y e r s  o f  bamboo 
b a r s  ha d  t h e  s i z e  o f  a l l  bamboo s e c t i o n s  w h i c h  a p p r o x i m a t e l y  
0 . 5 0  cm.  X 1 . 0 0  cm. Two l a y e r s  and one l a y e r  o f  bamboo h a r s  
w e r e  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 .  The b a r s  
i n  t h e  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  w e r e  
s p a c e d  a t  10 cm. and 20 cm. a l o n g  t h e  u p p e r  an d  l o w e r  c o n e s ,
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a n d  พลร t i e d  by w i r e  ( BWG F o . 1 8 )  a t  a n y  j u n c t i o n .  One l a y e r  
o f  f i b e r s  bamboo me s h  wa s  t i e d  by w i r e  (BWG N o . 1 8 )  on b o t h  
s i d e s  o f  t h e  s k e l e t o n  r e i n f o r c e m e n t s .  The o r i e n t a t i o n  o f  
t h e  f i b e r s  bamboo n o s h  was  shown i n  F i g .  ( 6 ) .  An o v e r l a p  
o f  10 cm. b e t w e e n  f i b e r s  bamboo mesh พลร p r o v i d e d  t o  d e v e l o p  
t h e  b o n d .  A f t e r  t h e  r e  i n f  orcein- n t  o f  t h e  b o t t o m  c o n e  was  
f i n i s h e d , t h e  r e i n f o r c e m e n t s  f o r  t h e  b o t t o m  r i n g  g i r d e r  was  
shown i n  F i g .  ( 6 ) ,  t h e  t o p  c o n e  an d  t h e  t o p  r i n g  g i r d e r  was  
shown i n  F i g ,  ( 6 )  we r e  f a b r i c a t e d  s u c c e s s i v e l y .  At  t h i s  
s t e p ,  ล woo d e n  f r a m e  was  made t o  p r o v i d e  e n t r a n c e  i n t o  t h e  
b i n .  The b o t t o m  r i n g  g i r d e r  c o n s i s t e d  o f  t h r e e  s k e l e t a l  
bamboo b a r s  an d  t h e  t o p  one o f  t wo  s k e l e t a l  bamboo b a r s ,  
a l l  o f  w h i c h  a r e  0 . 5 0  cm. X 1 . 0 0  cm. i n  s i z e .  The w a l l  
r e i n f o r c e m e n t  o f  t h e  t o p  c o n e  w e r e  s i m i l a r  t o  t h a t  o f  t h e  
b o t t o m  c o n e .  The f i n i s h e d  s k e l e t a l  r e i n f o r c e m e n t s  o f  t h e  
w h o l e  b i n  w e r e  s hown i n  F i g .  ( 1 8 ) .

4 . 2 . 3  Ca s t i n g o f  P r o t o t y p e  R i c e  B i n .

B e f o r e  c a s t i n g  t h e  r i c e  b i n ,  e l e c t r i c a l  
r e s i s t a n c e  s t r a i n  g a u g e s  wer e  s t i c k e d  t o  s k e l e t a l  r e i n f o r c e 
m e n t s  i n  b o t h  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 s  
by u s i n g  C'T a d h e s i v e  a t  v a r i o u s  p o s i t i o n s  ( t o  be m e n t i o n e d  
i n  c h a p t e r  ( v ) )  rind t h e  b i n  s h o u l d  be s h a d e d  by a t e m p o r a r y  
r o o f  u s i n g  t h e  w o o d e n  f r a m e  a s  shown i n  F i g .  ( 2 9 ) a s  t h e
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su p p o r t e r »  This would p re v e n t  th e  wet m o r t a r  d u r in g  con
s t r u c t i o n ,  the p r o p o r t i o n  o f  which was r a t h e r  d ry ,  s o  t h a t  
i t  would n o t  f a l l  o f f  the  f i b e r s  bamboo mesh and from being  
exposed to  the  s u n l i g h t  and the i n i t i a l  s h r in k a g e  in  m o r ta r  
would be reduced .  The whole b in  พลร p l a s t e r e d  w i t h  m o r t a r  
i n  one o p e r a t i o n .  The m o r ta r in g  was c a r r i e d  out  by f i v e  
workman and was comple ted i n  1 5  hours  which form-work พลร 
r e q u i r e d  f o r  i n n e r  top  cone o n ly .  There were f o u r  s t e p s  of  
c a s t i n g  a s  fo l lo w s  ร The f i r s t  s t e p ,  the  bot tom cone พลร 
c o n s t r u c t e d  by p r e s s i n g  wet m o r t a r  th ro u g h  f i b e r s  bamboo 
mesh from the  i n n e r  s i d e  of  the r i c e  b i n ,  the  second ,  the  
bot tom r i n g  g i r d e r  was c a s t e d  SGQ F ig .  ( 2 0 ) ,  the  t h i r d ,  the  
to p  cone was c o n s t r u c t e d  by p r e s s i n g  wet m o r t a r  th ro u g h  f i b e r s  
bamboo mesh from the o u t e r  s id e  of the r i c e  b i n  see Fig ( 2 1 ) 
and f i n a l l y ,  the  to p  r i n g  g i r d e r  พอร c a s t e d  t h e n  the r i c e  
b in  was formed c o m p le te ly .  Cement s u r f a c e  f i n i s h i n g  พลร 
done a few m inu tes  a f t e r  the  c a s t i n g  f i n i s h e d ,  A f t e r  the 
p e r io d  of  2 4  h o u r s ,  the wet gunny sack were used t o  c ove r  
the  p r o to ty p e  r i c e  b i n ,  the  co v e r in g  should  be con t inued  
f o r  ล week. The formwork was removed on the  t h i r d  day a f t e r  
be ing  c a s t e d .  The s p a r e l y  blow h o l e s  occured on s u r f a c e  of  
th e  p r o to ty p e  r i c e  b in  s in ce  the  m o r ta r  was l o o s e l y  compacted 
could  be e le m in a ted  by cement s u r f a c e  f i n i s h i n g .
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4 .2  » 4 p r e f a b r i c a t i on of  Bin Li d .

S k e l e t a l  g r id  of  bamboo b a r s  0 .5  cm. X 1 .0  
cm. i n  s i z e  spaced a t  12 .5  c e n t e r  to  c e n t e r  each  way were 
formed to  conform w i th  the d e s i r e d  d im ensions  o f  the  l i d .
One l a y e r  of  f i b e r s  bamboo mesh พลร t i e d  on b o th  s i d e s  of 
the  g r i d .  Machine f i n i s h e d  plywood mold พลร used i n  c a s t i n g  
th e  l i d .  The mold was o i l e d  p r o p e r l y  and the  r e i n f o r c e m e n t  
พลร p o s i t i o n e d  in  p l a c e .  The m o r ta r  was th e n  mixed and 
applied, i n t o  the  mesh in  th e  same manner as  i n  the  Ccasting 
of the  b i n .  The l i d  was cured by wet gunny sacks  f o r  7 days 
and th en  removed from the  mold see p i g .  (24)»
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