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A microgravity survey was carried 
out in summer 2002, 2003 and 2004 
for modelling the molassic bedrock 
in Lausanne, a high-urbanized city 
in Switzerland.  Involved geology 
is constituted by the alpine molassic 
formation (a local tertiary sandstone) 
and an overlaying quaternary glacial 
fill. The project of a new underground 
(figure 1) determined the availability 
of continuously updated mechanical 
loggings data. According to drills, 
bedrock is situated at a depth vary-
ing from 1.5 m to 25 m. Average 
density obtained by sampling is 2.40 
g/cm3 for the molassic bedrock, 2.10 
g/cm3 for the glacial fill. These data 
permitted us to check our models 

and to find out a routine procedure. 
We could evaluate influence of base-
ments and large buildings. Firstly, we 
had to ameliorate the digital elevation 
model (DEM) to have precise near 
topographical corrections and exact 
interfaces between basements and 
topography. Roads topography was 
incorporated to DEM from cadastral 
maps. We are using then a geographic 
information system (GIS) to group 
these buildings by typology based 
on cadastral information and correct 
the influence of each building with 
simplified architectural styles.  Base-
ments voids were then introduced in 
final DEM (figure 2) using building 
outlines given by cadastral maps 
and depth by typology and surface of 
building. In southern part of survey 
zone, a bridge borders a cliff that sep-
arates downtown from a fluvial valley. 
We had to take into account gravity 
effect of the bridge for surrounding 

gravity stations. The bridge’s pillars 
are modelled by rectangular prisms 
(Figure 3) and synthetic data could be 
computed (Nagy, 1966) all around the 
bridge (in order to evaluate the gravi-
metric effect of this structure).
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Figure 1 Cadastral map of survey 
zone with gravity station location and 
underground corridor

Figure 2 Digital Elevation Model 
(DEM) including a regional numeric 
model of altitude, basements voids 
and roads

Figure 3 Modelling of the bridge 
using prismatic cells of given 
densities


