
the ways we are working to reduce the negative impact of the built 

environment on our natural environment at Stanford is to do research 

on novel, sustainable building materials. We’re working on novel 

cement-based, polymer-based and bio-based construction materials, 

as well as re-engineering existing ones. Civil, environmental, chemical, 

and material science engineers collaborate on our research, which is 

multidisciplinary. 

�e development and evaluation of �ber-reinforced polymeric 

materials generated from renewable resources such as bio based 

polymers and natural plant �bres are now underway in our department. 

�e use of such materials reduces the reliance on non-renewable energy 

sources for material manufacturing, as well as the amount of recalcitrant, 

non-degradable building and demolition detritus in land�lls.

�ese materials’ ability to replace various non-structural and 

structural elements in buildings, to resist deterioration while in 

service and to biodegrade a�er their useful service life is currently 

being explored. To forecast the performance of these highly nonlinear 

materials, computational models and theoretical breakthroughs are 

being developed. We’re looking into new green insulating materials 

in structural panels to boost building energy e�ciency in building 

operations.

Additional research is looking into re-engineering existing materials 

for better performance and sustainability, such as using �ber-reinforced 

polymer composites and high-performance �ber-reinforced cement-

based composites like Engineered Cementations Composites (ECC), 

which exhibit very �ne, multiple cracking and tensile strain hardening 

up to strains of 3%. �ese materials, which are usually referred to as 

“ben dable concrete” in the mainstream media, are extremely damage-

tolerant in tension and compression and have the potential for better 

corrosion resistance as well as limited damage resistance to overloads 

such as earthquakes. 
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