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Why Engineered Bamboo Composite (EBC)

We need to reduce 
the consumption of 
mineral resources, 
but to use renewable 
resources as 
possible as we can, 
such as bamboo and 
wood instead.

Numerous buildings are needed Vegetations are destroyed due 
to Large scale quarrying



Cutting down trees is severely restricted due to 
the policy of environmental protection. Lumber 
production at home cannot support the needs of 
building constructions.   

China has the largest bamboo reserves in the world. 
To use bamboo as construction material might 
reduce the demands of wood products.

Opportunities for EBC buildings

Overall floorage of wood building constructed in China, 2016-2019 
(106 m2)

Wood products import of China, 2010-2019



Bamboo as a Construction Material

China has long tradition of bamboo housing. Traditional 
bamboo house: low strength and stiffness, poor durability. 



What is EBC
Engineered Bamboo
Bamboo-based composites designed for structural 
applications having specific mechanical properties 
and more than 50 years of durability in dry use.



EBC usually has superior mechanic performances than wood 
products

Mechanical properties of EBC

Comparing the mechanical properties with that of commonly used wood products



① Tourist service, NANJING, China
② Filed camp, Shaowu, China
③ House in Sichuan for earthquake 

disaster rebuild 
④ Office building in Nanjing, China
⑤ A concept design of EBC 

overcrossing,  

Opportunities of EBC as an Construction Material 

① ② ③

④ ⑤



Challenges
1. How to make bamboo composite with stable properties to meet the 

requirements of construction engineering?

2. Design philosophy of EBC structures? 

(1) Ultimate state-based analysis of EBC components (nonlinearity)

(2) Connections

(3) Long term properties (creep sensitive to ambient environment)

3.    Economy and acceptability



Parallel strand bamboo (PSB)
Bamboo Strands to manufacture 
PSB

LVB-LVL
Composite

Researches on EBC manufacturing technique 



Researches on constitutive properties of EBC

Constitutive nonlinearity 

could result in nonlinear 

responses of EBC 

members in the ultimate 

state



Failure mode

Ultimate state-based analysis of bending members



Inelastic analysis of columns under eccentrically compressive loading



modelling

Inelastic analysis of columns under combined biaxial bending and compression



Fracture

Fracture is the basic failure mode of EBC. Material nonlinearity is caused by 
micro voids coalesces other than cracking

We need to answer two basic questions: (1)  on what condition will the crack extend? and (2)  
what crack can the structure tolerant?



σ

r

Initial cracks, micro-voids existence in EBC. 
Crack propagation,  voids coalescence are 
major damage and failure mechanism of EBC 
structures. Mode II crack Mode I and I+II crack

Fracture process zone (FPZ) . 

Fracture analysis of EBC is a big challenge 

Characteristics of EBC cracking



Analytical model for mode I fracture analysis



Analytical model for mode II fracture analysis



Study on Mode I+II 
fracture



Test of Mode II fracture
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Tested R-curve

Detecting the crack length by using DIC and high-speed camera technique

Measure of crack length

Mode I fracture test (DCB)



Different from wood, nail and screw may not be appropriate for EBC connecting. Hence the 
design and construction of EBC building, to some extend, are different from that of wood 
buildings.  Bolt and dowel connections may be the major joint manners for EBC buildings. 
Consequently, moment frame probably is a preferable structure style for EBC buildings.  

Connection



Bolt and dowel types of connection may be the major joint method for EBC 
structures.  



Temperature-depended properties

Classical constitutive law based on the assumption of  
adiabatic prosses no longer validate in case of EBC imposed 
on high temperature circumstance. 



Sensitive to the variation of ambient temperature and humidity: mechano-
sorptive creep 

Stress level 80%

Ambient temperature and relative humidity 
change can drive water moving in or out 
bamboo materials leading mechano-sorptive
creep 



What shall we do next?
fill the GAP between material and buildings 

GAP

The mechanical properties, 
such as strength, MOE, 
MOR, etc. are not made as 
desired.  

1. Performance based 
manufacturing 
technique

2. Design philosophy 

Solution: Standard of 
EBC.



THANK YOU
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