
 

Accepted Manuscript

Thermally induced stresses in boulders on airless body surfaces, and
implications for rock breakdown

J.L. Molaro , S. Byrne , J.-L. Le

PII: S0019-1035(16)30642-X
DOI: 10.1016/j.icarus.2017.03.008
Reference: YICAR 12400

To appear in: Icarus

Received date: 29 September 2016
Revised date: 13 February 2017
Accepted date: 8 March 2017

Please cite this article as: J.L. Molaro , S. Byrne , J.-L. Le , Thermally induced stresses in
boulders on airless body surfaces, and implications for rock breakdown, Icarus (2017), doi:
10.1016/j.icarus.2017.03.008

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.icarus.2017.03.008
http://dx.doi.org/10.1016/j.icarus.2017.03.008


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

1 

 

Highlights 

 Stresses of ~10 MPa are induced in 1 m boulders, and increase with boulder 

diameter. 

 Boulders of any size buried by regolith do not experience thermally induced stress. 

 Stresses associated with thermal gradients occur at boulder interiors during 

sunrise. 

 Stresses occur at boulder surfaces after sunset as a result of cooling and 

contraction. 

 Boulders of several times the diurnal skin depth may be most susceptible to 

breakdown. 
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