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Dendrocalamus	
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•  Local	
  species	
  growing	
  near	
  the	
  construc1on	
  site	
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Strength	
  proper1es	
  of	
  the	
  
dendrocalamus	
  barbatus	
  

Symbol	
   Steel	
   Tensar	
  
SS40	
  

Bamboo	
   Unit	
  

σt,0	
   200-­‐400	
   -­‐	
   >85.4	
   N/mm2	
  

σc,0	
   200-­‐400	
   -­‐	
   >25	
   N/mm2	
  

σc,90	
   200-­‐400	
   -­‐	
   >2.05	
   N/mm2	
  

Symbol	
   Tensar	
  
SS40	
  

Bamboo	
   Unit	
  

Tt,0	
   40	
   >865.83	
   N/mm2	
  

Tc,0	
   40	
   >123.69	
   N/mm2	
  



Pull-­‐out	
  propor1ons	
  of	
  the	
  bamboo	
  
mat	
  

•  Theore1cal	
  approach	
  
•  Fill	
  system	
  
•  Reinforcement	
  materials	
  
•  Backfill	
  material	
  
•  Pull-­‐out	
  test	
  results	
  
•  Numerical	
  approach	
  (Plaxis)	
  
	
  



Theore1cal	
  approach	
  
•  Ftot	
  =	
  Ff	
  +	
  Fb	
  
•  Ff	
  =	
  Fric1on	
  resistance	
  

•  Fb	
  =	
  Passive	
  bearing	
  resistance	
  

•  σ	
  bm	
  =	
  to	
  determine:	
  
»  Prandl	
  and	
  Buisman	
  
»  Jewell	
  et	
  al	
  
»  Peterson	
  and	
  Anderson	
  
»  Experimental	
  
»  Numerical	
  

Ff	
  =	
  As	
  *	
  σa’	
  *	
  tanδ	
  

Fb	
  =	
  N	
  *	
  W	
  *	
  d(y)	
  *	
  σbm*	
  (1-­‐DI)	
  



Theore1cal	
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Interference	
  of	
  the	
  
transversal	
  members	
  



Peterson	
  and	
  Anderson	
  



Jewell	
  et	
  al	
  



Prandl	
  and	
  Buisman	
  



Results	
  

y = 10,297x + 9,6094!
R" = 0,99141!

y = 9,5943x + 2,3408!
R" = 0,99944!

y = 5,8038x + 3E-14!
R" = 1!

y = 18,401x + 1E-13!
R" = 1!
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Angle	
  
Correc1on	
  is	
  possible?	
  



Fill	
  system	
  



Fill	
  system	
  





Reinforcement	
  materials	
  



Not	
  compacted	
  sand	
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Compacted	
  sand	
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Compacted	
  sand	
  

y = 0,0009x3 - 0,0915x2 + 2,962x + 1,7118!
R" = 0,96626!
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Wet	
  Sand	
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Clay	
  layer:	
  Koalin	
  

Bamboo	
  mat	
  57	
  kPa	
  
5.6cm	
  diameter	
  

y = -0,0028x2 + 0,3774x + 4,2774!
R" = 0,93917!

y = -0,0036x2 + 0,3988x + 3,9063!
R" = 0,93156!

y = -0,0064x2 + 0,7763x + 8,1832!
R" = 0,93689!

0!

5!

10!

15!

20!

25!

30!

35!

0! 10! 20! 30! 40! 50! 60! 70! 80! 90!

F
o

rc
e
 [
kN

]!

Displacement [mm]!

Pullout force left 1m! Pullout force right 1m! Total pullout force 1m!



Clay	
  layer:	
  Koalin	
  

y = -0,0002x4 + 0,0139x3 - 0,4042x2 + 4,4379x - 0,0474!
R" = 0,93362!

0!

2!

4!

6!

8!

10!

12!

14!

16!

18!

0! 5! 10! 15! 20! 25! 30! 35!

F
o
rc

e
 [
kN

/m
2
]!

Displacement [mm]!

Geogrid	
  55kPa	
  



Plaxis	
  



Plaxis	
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Compare	
  of	
  the	
  results?	
  

•  Because	
  of	
  the	
  different	
  pressure	
  for	
  each	
  test	
  
it	
  is	
  recommended	
  to	
  calculate	
  the	
  fric1on/
bearing	
  resistance	
  angle	
  of	
  the	
  inclusions	
  in	
  
stead	
  of	
  the	
  force:	
  

	
  



Results	
  



Conclusion	
  
•  Tensile	
  resistance	
  is	
  bejer	
  for	
  a	
  bamboo	
  mat	
  
than	
  the	
  Tensar	
  SS40	
  	
  	
  40kN/m2<<800kN/m2	
  

•  Pull-­‐out	
  resistance	
  is	
  bejer	
  for	
  a	
  Bamboo	
  mat	
  
than	
  the	
  Tensar	
  SS40	
  

•  SF	
  is	
  higher	
  for	
  the	
  Bamboo	
  mat	
  than	
  the	
  Tensar	
  
SS40	
  

•  But	
  durability	
  analyses	
  are	
  required	
  and	
  a	
  good	
  
design	
  has	
  to	
  be	
  made	
  and	
  checked	
  with	
  the	
  real	
  
situa1on	
  

•  Bamboo	
  can	
  not	
  resist	
  Shear	
  forces	
  



Ques1ons?	
  


