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() < 10 ohm.m: prevalence of clays 

10 < g <. 20 ohm.m: prevalence of silt clays 

30 < () < 40 ohm.m: preval ence of silt 
60 < () < 80 ohm.m: prevalence of sands 

Q > 80 ohm.m: prevalence of grovel 

The seismic method for studies related to problems of clvi] engi
neering-is the method of refraction based on the varying propagation 
speeds of �qe elastic waves in the rocks, such spee d depending essen
tially on the elastic features of the materi al: The method features 
a considerably higher resolutjve capacity than the electrica1 one 

compared wjth 1t however is less :incisive when detecting the hydrogeolog.!_ 
cal aspects of loose alluvional soil. Viceversa, the method 1s parti
cularly sui ted for determi.ning both the depth and condi tions of the

rock formjng the aquifer becl on v.tlich the barrage works are to be ancho
red. There is, in fact, a nea,tp,,'contrast of the propagation speed not 
only between alluvial deposits and compact deposits (bed-rock i n  sensu 
lato), but between rocks with different degrees of alteration or join
ting as well. This method of investigation will therefore be particu
larly useful where alterating and/or tectonizing processes have invol
ved the bottom rocks. causing a radical change of their physical and 
at times, even petrographical features. 

A typical example 1s given by the sub-surface barrages which are
to be built in those zones :in which the bed-rock is made of magmat1c 
or iretaoorphic� rock in generai and of granite in particular; a sequence 
of alterated rock belt, a belt of jointed rock and lastly, compacl 
rock can usually be found justly beneath the alluvials,the bed of the 
more important aquifer. Wanting to realize a truly effJcient type of 
work in similar circumstances, cognizance of the importance of both 
bel ts as to · thickness, extension and degree of compac tness s houl d 
obviously be of considerable interest. 

_Similar data can be given by se1sm1c studies considering that the 
typ1cal speed of propagation in rock is reduced to 1/5, to 1/4 in the
belt of alteration and to 1/3, 1/2 in the fractured belt according to 
the importance of alteration and fracturation. 

GEOTECHNICAL PROBLEM DURING THE DESIGN OF SUB-SURFACE DAMS 

The geotechnical problems arising in the design stage of sub-sur
face daros wi th the aid of 1mpervious d:i aphragms are mainly concerned 
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