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Rammed earth is an ancient building technique used in many regions of the world. However, it is 
generally regarded as an untried building technology in the United States. Due to the low embodied 
energy of the material and diminished transportation costs, rammed earth offers an economical and 
sustainable alternative to concrete. Moreover, existing formwork techniques used for concrete can 
be adapted for rammed earth construction. Mechanics and Form of Rammed Earth used funding 
from the BSA and other sources to conduct a three phase investigation of rammed earth as a viable 
building technique for New England in light of its clear environmental advantages.

The first phase of the project consisted of a literature review assessing the present state of 
knowledge about rammed earth. During this phase the first author also traveled to the southwestern 
United States and Europe to meet with a number of successful contemporary architects specifying 
the technique, as well as the specialized construction firms who carry out the work. In addition, the 
first author also visited traditional rammed earth buildings in southern France.

The addition of Portland cement appears to be the major difference between American and European 
rammed earth practice: American building codes generally require the addition of Portland cement, 
while European builders frequently leave it out altogether. From an environmental standpoint, 
reducing or eliminating Portland cement is advantageous because it lowers the energy embodied in 
the final product. Approximately seven percent of global CO2 emissions come from the production 
of cement, and concrete represents nearly one half of the 136 million tons of construction waste 
generated each year in the United States (United States Green Building Council 2005). Virtually 
all of those interviewed claimed that building with rammed earth is a forgiving process tolerant of 
many different approaches, allowing the use of a wide range of soil types and fabrication strategies, 
especially when conservative design guidelines (e.g. width to height ratios) are followed. 

During the second phase we identified suitable soil types and created rammed earth samples to 
obtain data about compaction density, compressive strength, and erosion behavior. The intent of 
the laboratory research was to identify a local soil that could be used for rammed earth in New 
England. The lack of local clay-rich soils led to utilization of an engineered soil consisting of thirty 
percent Boston Blue Clay mixed with commercially available sand and gravel. No Portland cement 
was used in the rammed earth portions of the wall; twelve tons of clay for the project was provided 
from a Cambridge construction site. The samples tested developed unconstrained compression of 
close to 300 psi, easily strong enough to build walls of up to 10m high or more. The results of initial 
laboratory testing were promising enough to warrant the construction of a full-scale wall on the 
campus of MIT. 

During the final phase of the project, in the summer of 2005, a team of students and staff 
constructed a rammed earth wall on the campus of MIT. The publicly accessible wall, located at 
275 Massachusetts Avenue in Cambridge, is seventy feet long, a foot-and-a-half wide, and six 
feet tall. Details on the cost of and other technical aspects construction are available from the first 
author.
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KEY FINDINGS

Building the prototype wall rammed earth at MIT demonstrates that the method is appropriate to 
New England. The principal issue to be determined is the most suitable soil for a given project. The 
use of marine clay, a consistent material source abundant in the region, mixed with commercially-
available, locally produced aggregates allows strengths and standardization of the material without 
the addition of Portland cement. The method contains great promise because it offers predictable 
performance without the use of environmentally damaging materials. The design and fabrication of a 
combination soil mixing and placing apparatus is the next logical phase for rammed earth research.

CONCLUSION

Prior to this project, rammed earth had yet to be investigated satisfactorily as a viable building 
technique for New England, despite its clear environmental advantages and similarity to present 
construction practices. By replacing even a small part of concrete with rammed earth, a significant 
reduction would be made in the environmental impact of construction activities. We are thankful for 
the generous funding from the BSA that allowed us to complete this project.
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Rammed Earth N51
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