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ABSTRACT 
In the Civil works where the deph is in the 40-60 m and/or the work area in the limited 

surface and some times with difficult access the best source for seismic investigation is the 

hammer. The problem is that the refraction methods have problems for this depths because the 

important length of the spread. In the present article it is show an example of the investigation 

for depths over 40 m using a high-resolution reflection line. 

 

INVESTIGATION PROBLEM AND GEOLOGY 

The target was the nature and mechanical quality of the ground for a service gallery of the 

Canfranc tunnel. 

The ceiling of the gallery should be between the 10 and the 30 meters, and the materials 

where will pass are slates very alterated and Griotte limestone.  
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DATA ACQUISITION 

The field data where recorder with a 24 channels an dynamic range 0 to 96 dB and I.F.P 

(Instantaneous Floating Point), the length record is 0,51 s, sample rate of 0,250 ms and 

filtered at 25-500 Hz. 

The length of the line was 144 m totalling 49 traces at 3 m between, The trace was formed by 

2 high frequency geophones, Recorded in a roll-along with a source offset of 1,5 m, The 

energy source 4 to 8 blow, with a 8 kg hammer, the coverage is 3600%. 
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PREPROCESSING 

The goal of the results is in the pre-processing with a very careful editing and quality control 

of the field data, and an extremely careful construction of the static corrections using the 

refraction’s techniques. 

 

PROCESSING 

The processing was a classical reflection processing with the next steps amplitude recovery, 

gather, prefilter (BP: 15-30-250-500 Hz), deconvolution (spectral whitening frequency band: 

50-250 Hz), velocity analysis (contours and common distance gathers from near surface), 

nmo correction, mute, statics (application of datum statics), stack (3600%), FK power (20 

powering in F/K), filter (time variant bandpass filter application), equalisation. 

 

A stacked section is originated, and after this, the migration is effected, by finite differences 

or in FK domain. The set of these two sections, stack and migrated, is important for the data 

interpretation. 

 

INTERPRETATION AND RESSULTS 

The interpretation is based mainly on: 

a) an exhaustive analysis of geological data, surface and 1 near brothel, 

b) the study of section stack and migrated for definition of fractures and faults pattern, 

c) definition of the same sections of reflections corresponding to prominent impedance 

changes, 
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d) the intervals between reflectors and faults to define the seismofacies (set of amplitudes, 

frequencies, velocities, character, etc.) that belongs define a geological model. 

 

As we can see in the interpreted migrated seismic section and the correspondent crossection 

there are a high degree of resolution in the fault pattern affecting the gallery laid out and also 

the contact disposition between the Griotte limestone and the Culm facies, as well as the 

velocities of the different formations.  
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