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CHAPTER I I I

EXPERIMENT INVESTIGATED MECHANICAL PROPERTIES
OP BAMBOO AND MORTAR

3 • 1  Q u a l i t y  o f  Bamboo and  M o r t a r  Used  f o r  T e s t s  0

The P a i  Ruak  v a r i e t y  o f  bamboo w h i c h  i s  c h e a p  and 
a b u n d a n t  i n  T h a i l a n d ,  พลร u s e d  i n  a l l  t e s t s .  P a i  R u a k ,  
known s c i e n t i f i c a l l y  a s  T h y r s o s t a c h y s  O l i v e r !  Ga mb l e ,  h a s  a 
y e l l o w  s l i g h t l y  g r o o n i s h  c o l o u r  w i t h  s m o o t h  and l e s s  t h i c k e r  
n o d a l  s e c t i o n s .  The i n t e r n o d a l  d i s t a n c e ,  mean e x t e r n a l  
d i a m e t e r  and  t h e  t h i c k n e s s  o f  bamboo c u l m s  u s e d  f o r  t e s t s
v a r i e d ว 4 o o cm. t o  4 0  cm. , 2 . 5  era. t o  5 . 0 cm. and 0 . 5
cm, t o 1 . 0  cm. r s  s p e c t i v c - l y . The a g e o f  t h e bamboo c u l m s
was  a b o u t  2 y e a r s  and  ha d  a u n i f o r m  y e l l o w i s h  b r o w n  c o l o u r .  
The bamboo c u l ms  we r e  s e a s o n e d  f o r  ล p e r o i d  v a r y i n g  f r o m  
6 t o  8 we e k s  b e f o r e  b e i n g  s u b j e c t e d  t o  t e s t s .  C a r e  m u s t  be 
t a k e n  i n  s e l e c t i n g  bamboo c u l m s  w i t h o u t  d e f o r m a t i o n s  and 
รว่ ^กร o f  d e c a y .

R a p i d  H a r d e n i n g  P o r t l a n d  Cement  ( Ty p e  I I I )  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 )  w e r e  u s e d  
t h r o u g h o u t  t h e  i n v e s t i g a t i o n .  The m o r t a r  u s e d  f o r  a l l  t h e  
t e s t  s a m p l e s  ha d  a c e m e n t - s a n d  r a t i o  o f  1 ร 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 . 4 5
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3 • 2 'T 8 fi s i o n  Te s  t  on Bamboo S p é c i f i a ท 3 .

I n  t h e  f i r s t  s e r i e s  o f  t e s t , a  t o t a l  o f  f o u r  s p e c i m e n s ,  
w e r e  p r e p a r e d  a c c o r d i n g  t o  t h e  d i m e n s i o n s  shown i n  f i g . ( 1 0 a ) .  
The s p e c i m e n s  w e r e  f i t t e d  w i t h  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  w h i c h  ha d  g a u g e  l e n g t h  3 0  m . m . , g a u g e  w i d t h  2 m . m . , 
B a s e  43 m.m.  X 8- m . m . ,  n o m i n a l  r e s i s t a n c e  120 -  0 . 3  ohm.  
and g a u g e  f a c t o r  2 . 0 6  by ON. a d h e s i v e .  s t r a i n  r e a d i n g  f r o m  
s t r a i n  i n d i c a t o r  w e r e  t a k e n  a t  e v e r y  l o a d  i n t e r v a l  o f  100 k g ,  
u n t i l  t h e  s p e c i m e n  f a i l e d .  The t e s t i n g  r e s u l t s  w e r e  r e c o r d e d  
i n  T a b l e  ( 1 0 ) and s t r e s s - s t r a i n  c u r v e s  w e r e  p l o t t e d  i n  P i g .
( 1 1 )  f o r  d e t e r m i n i n g  t h e  m o d u l u s  o f  e l a s t i c i t y  o f  b a mboo .
The t e n s i o n  s p e c i m e n s  o f  bamboo we r e  t e s t e d  a s  s hown i n  P i g ,
(12)

3 *3  Bond T e s t

The bond b e t w e e n  bamboo s k i n s  an d  m o r t a r  พลร d e t e r m i n e d  
by  p u l l  o u t  t e s t s .  A t o t a l  o f  n i n e  s p e c i m e n s  w e r e  p r e p a r e d  
a c c o r d i n g  t o  t h e  d i m e n s i o n s  shown i n  P i g .  ( 1 0 b ) .  A s p e c i a l  
f o r m w o r k  was  p r e p a r e d  f o r  ma k i n g  20 cm. m o r t a r  c u b e .  The 
v e r t i c a l  w a l l  o f  t h e  f o r m w o r k  พลร p r o v i d e d  w i t h  s u i t a b l e  
h o l e s  a t  t h e  p r o p e r  p l a c e s  and  t h e n  t h e  s m a l l e r  end  o f  t h e  
s p e c i m e n  we r e  i n s e r t e d  t h r o u g h  one  o f  t h e  h o l e  u n t i l  t h i s  end 
o f  t h e  s p e c i m e n  พลร v i s i b l e  on t h e  o t h e r  w a l l  o f  t h e  f o r m w o r k .
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T h i s  a r r a n g e m e n t  พลร made f o r  t h e  p r o p e r  a l i g n m e n t  o f  t h e  
bamboo s k i n  i n s i d e  t h e  m o r t a r  c u b e .  The m o r t a r  b l o c k  was  
t h e n  c a s t e d .  The e mb e d me n t  l e n g t h  o f  bamboo s k i n  was  
a p p r o x i m a t e l y  20 cm. The n o d a l  p a r t  o f  t h e  bamboo s k i n  พลร 
p l a c e d  i n s i d e  t h e  m o r t a r  c u b e .  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 )  พลร u s e d  i n  c a s t i n g  t h e  m o r t a r  c u b e .
On t h e  s e v e n t h  da y  a f t e r  c a s t i n g ,  t h e  s p e c i m e n s  w e r e  t e s t e d .  
The c u b e  was  p l a c e d  i n  t h e  u p p e r  j a w  o f  t h e  t e s t i n g  m a c h i n e  
an d  t h e  o t h e r  en d  o f  t h e  s p e c i m e n  พลร p u l l e d  by means  o f  
t h e  l o w e r  j a w .  The s p e c i m e n s  w e r e  l o a d e d  u n t i l  i t  f a i l e d  
t o  c a r r y  a n y  f u r t h e r  l o a d  and  t h i s  l o a d  was  r e c o r d e d .  The 
f a i l u r e  p a t t e r n s  o f  a l l  t h e  n i n e  s p e c i m e n s  w e r e  a l s o  r e c o r d e d  
i n  T a b l e  ( 1 1 ) .  The bond  s p e c i m e n  พลร t e s t e d  a s  shown i n

Pig. (13).

3 . 4  C o m p r e s s i o n  T e s t  on M o r t a r  S p e c i m e n s .

The C o m p r e s s i v e  s t r e n g t h  o f  m o r t a r s  พลร d e t e r m i n e d  
by t h e  u s e  o f  5 cm. c u b e  t w e l v e  s p e c i m e n s  f r o m  ASTM 0109-64. 
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 )  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 )  w e r e  u s e d  
t h r o u g h o u t  t h e  i n v e s t i g a t i o n .  The m o r t a r  u s e d  f o r  a l l  t h e  
t e s t  s a m p l e s  ha d  ล c e m e n t - s a n d  r a t i o  o f  1 ร 2 by w e i g h t  w i t h  
a w a t e r  c e m e n t  r a t i o  o f  0 . 4 5 . The m o r t a r  was  c a s t e d  i n t o  
t h e  m o l d s  w h i c h  s h o u l d  be t h i n l y  c o v e r e d  w i t h  m i n e r a l  o i l
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b e f o r e .  A l l  t e s t  s p e c i m e n s  w e r e  k e p t  i n  t h e  m o i s t  r oom a b o u t  
2 4  h r .  b e f o r e  b e i n g  r e mo v e d  f r o m  t h e  m o l d s  and  i m m e r s e d  i n  
t h e  c l e a n  w a t e r  i n  s t o r a g e  t a n k s .  On t h e  s e v e n t h  da y  a f t e r  
c a s t i n g ,  t h e  s p e c i m e n s  w e r e  w e i g h e d  an d  t e s t e d  on t h e  t e s t i n g  
m a c h i n e .  The s p e c i m e n s  w e r e  l o a d e d  u n t i l  i t  f a i l e d ,  t h i s  
l o a d  an d  t h e  f a i l u r e  p a t t e r n s  of  a l l  t h e  t w e l v e  s p e c i m e n s  
w e r e  a l s o  r e c o r d e d  i n  T a b l e  ( 1 2 ) .  The c u b e  s p e c i m e n  was  
t e s t e d  a s  s hown i n  P i g .  ( 1 6 ) .

The c o m p r e s s i v e  s t r e n g t h  and m o d u l u s  o f  e l a s t i c i t y  o f  
m o r t a r  w e r e  d e t e r m i n e d  b y  t h e  u s i n g  o f  <f> 1 5  cm.  X 3 0  cm. 
c y l i n d e r  f i v e  s p e c i m e n s .  The m o r t a r  s p e c i m e n s  u s e d  t h e  
p r o p o r t i o n  o f  m a t e r i a l s  and  s y s t e m  o f  c u r i n g  a s  d e s c r i b e d  
a b o v e .  The c y l i n d e r  s p e c i m e n s  w e r e  w e i g h e d  and  c a p p e d  w i t h  
c a p p i n g  compound ( S u l p h u r ) .  The c o m p r e s s o m e t e r  was  f i x e d  
t o  t h e  s p e c i m e n  and  t h e n  t h e  d i a l  g a g e  was  a t t a c h e d  t o  t h e  
c o m p r e s s o m e t e r  i n  o r d e r  t o  m e a s u r e  t h e  d e f o r m a t i o n  o f  t h e  
m o r t a r  c y l i n d e r .  A f t e r  t h e  s p e c i m e n  ha d  b e e n  s e t  u p  i n  t h e  
t e s t i n g  m a c h i n e ,  ล s l i g h t  i n i t i a l  l o a d  was  a p p l i e d  and  t h e  
d i a l  g a g e  was  s e t  t o  z e r o .  A p p l y  l o a d  c o n t i n u o u s l y  a t  s l o w  
s p e e d .  Head l o a d  i n c r e m e n t s  a t  4 0 0 0  k g s .  i n t e r v a l s  and  
a l s o  r e c o r d  t h e  c o r r e s p o n d i n g  d i a l  r e a d i n g .  Take  c a r e  t o  
r e mo v e  t h e  c o m p r e s s o m e t e r  when  t h e  s p e c i m e n  s t a r t s  t o  c r a c k .  
R e c o r d e d  d a t a  a l l  t e s t i n g  s p e c i m e n s  i n  T a b l e  ( 1 3 ) an d  p l o t  
t h e  s t r e s s - s t r a i n  c u r v e  t o  ล s u i t a b l e  s c a l e  and  d r a w  a s m o o t h

0 0 5 7 C 3
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curve through the points shown ir Fig. (14)» The ultimate 
compressive strength and the initial tangent modulus of 
elasticity were calculated from the curve. The cylinder 
specimen was tested a s  shown in Fig. ( 1 5 )»
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