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S IR, The role oJ stress collcentratioll ill slab avalanche release: comments all Dr R . A. Sommelfeld's /JajJer 

Sommerfeld ( 1969, p. 45 I) d ismisses H aefeli 's contributions with the sta tement " Haefeli ( 1942 , 
1963) speaks of the shear fracture of a wea k layer" . Actua ll y, Haefcli ( 1963) empha ized the importa nce 
of tensile fai lure in his theory of "stress metamorphosis". Also, recall h is d iscussion in R och ( 1966) : 

" \lVe must ta ke into account that the form a tion o f snow sla b avala nches is in its first approach not a 
problem of shear strength in the sli ding surface but of the tensile strength with in the frac ture surface. 
The latter stays vertical (perpendicula r) to the slope. The opening of the crack a nd the failure 
process is progressive. The breaking down of the slid ing layer a nd th e overcoming of the shear 
strengths a long the sliding surface is no longer a stati c but a dyna mi c process, due to th e heavy shock 
produced by thc opening of th e crack. " 

Although Haefeli and Sommerfeld a re in agreem ent on thc im portan ce of tensile fa ilure, Sommerfeld 
ad vocates a G riffith criterion and H aefeli a Coulomb-Mohr criterion. A Griffith criterion , based on 
sound fi rst principl es, may be preferable; however , the Coulomb-Moh I' cr iter ion is still consid ered a 
good a pproxima tion for th e macroscopic fa ilure of granu la r m a teria ls (Pau l, 1968) . 

I t is noteworth y that the Cou lomb-Moh r criterion h3.s been modified to account for " tensi le cut-off's" 
(Paul, 1968) , whi ch makes it qu ite applicab le to the "stre s metamorphosis" model. 
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SIR, The role oJ stress concentra tioll ill slab avalanche release : ,'eply to Dr R . Perla's letter 

I am sorry if I have been unfa ir to Dr H aefeli 's pion eer ing work. H owe,'er, I don' t think it is unfa ir 
to im ply that Haef'eli has been instrumenta l in inspiring much o f' the work in the shear fa ilure of snow 
a nd part icul a r ly of' intern a l layers. The Cou lom b-lvlohr cr iter ion as proposed by H aefeli p resupposes 
shear fa ilure . 

As P erla points out, the Cou lomb-Moh I' criterion is a good approxim a tion for granul a r m ater ia ls. 
Pa rt of the point of my pa per is that it may be more realistic to view snow not as a gra nul a r ma ter ial 
but as a solid ceramic with the unique p roperly of ex tremely vari a ble density . Th is impli es that a C riffith 
criter ion wou ld be m ore applicab le. 

US. Forest Service, 
Rocky Nlollntaill Forest and Range Experiment Statioll , 

240 West Pros/Hct, 
Fort Coliills, Colorado 80521 , US.A. 

5 J anuary 1970 

R . 1\. SOMM ERFELD 

https://doi.org/10.3189/S0022143000023613 Published online by Cambridge University Press

https://doi.org/10.3189/S0022143000023613

