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Chapter 5: Adaptation of geological techniques to 

the needs of civil engineering (3 weeks)

5.1 Geological mapping

5.2 The use of graphic constructions

5.3 Geological survey of discontinuity surfaces

5.4 Use of stereographic projection
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the activity or process of making a map: 

the mapping of underground sites

A GPS device uses mapping software to help drivers navigate.

a polar mapping expedition

MAPPING

Source : 
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Topographic mapping

Source :https://fr-fr.topographic-map.com/ 5

Topographic mapping (2)

Source :https://

A topographic map is a reduced-scale map

representing the relief determined by

altimetry and human developments of a

geographic region in a precise and detailed

manner on a horizontal plane.
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Topographic mapping (3)

Source :https://fr-fr.topographic-map.com/map-nd3q/Alg%C3%A9rie/?center=34.88603%2C-1.30782&zoom=12
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Topographic Map & Profile

The equidistance is the

difference in altitude

between two

successive contour

lines. It remains

constant for the entire

map.

Contour lines are used

to represent relief on

topographic maps.
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Geological mapping (1)

Source:Betier1952 9

Geological mapping (2)

A geological map is a topographic map on

which geological information at the outcrop is

superimposed.

Geologic informations are represented by a

color code and specific signs.
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Geological mapping (3)

A geological map provides information about

the rock layers which are found on the surface

of the earth's crust.

Geological formations are evaluated according

to:

�Their composition (lithology)

�their age (stratigraphy)

�their structural (tectonic) position
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Mapgeological of Algeria to 1/2,000,000th

Source :https://asal.dz/?page_id=1033#

Algerian 

Space 

Agency 

ASAL & 

Algerian 

Geological 

Survey 

Agency 

ASGA

Alsat1
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Lithological mapping

The lithological map is a map that represents

the nature of rock formations flush of a given

region, "clays, marls, limestones, clayey

limestone, etc."; it is used to better

understand the geodynamics of the region in

question.

Shedoes not contain any color, but only

conventional figures expressing the lithology.
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Lithological mapping (2)
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Logs & Geological Sections

Log: document which

describes a succession of

sedimentary deposits :

Stratigraphic section.

General Log Or

lithological ≠ Detail Or

sedimentological log
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Survey
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Survey

17

Pressuremeter Survey
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Discontinuities & Discordances

A discordance Or discordance surface is an

ancient erosion surface separating a set of folded

strata during a tectonic phase from another set of

unfolded strata which were not affected by the

tectonic event because they were deposited later.

The three main discontinuities of the deep 

Earth.
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Earthworks : work of moving large quantities

of materials (soils, rocks, etc1).

The reworking of natural land leads to a

generally definitive modification of the

topography and landscape, by creating

earthworks either in fill or in excavation.
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Earthworks
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Earthworks
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GENERAL GEOLOGICAL DESCRIPTION OF A LINEAR 

PROJECT (1) _ Case of the SBA Tram project

Source: LTPO for EGIS RAIL (2012) Geotechnical study report Project: SIDI-BEL-ABBES TRAMWAY (PLATFORM)
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GENERAL GEOLOGICAL DESCRIPTION OF A LINEAR 

PROJECT ROUTE (2) _ Case of the SBA Tram project

Source: LTPO for EGIS RAIL (2012) Geotechnical study report Project: SIDI-BEL-ABBES TRAMWAY (PLATFORM)

The route runs through mostly flat terrain. The subsoil is composed of

Quaternary to modern formations resting on alternations silicon- Miocene

clastics.

It generally has a layer of asphalt (sometimes with a concrete slab) which

covers heterogeneous embankments of variable thickness. Under the

embankments (including the thicknesses of the layers constituting the body

of the roadway), the ground consists of deposits channeled of alluvial origin,

formed of conglomerate (mature or immature), sands, sandy clays and

clays.

These Quaternary formations overlie a thick Miocene folded alternation

composed of massive red sandstones and greenish marls.
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GENERAL GEOLOGICAL DESCRIPTION OF A LINEAR 

PROJECT (3) _ Case of the SBA Tram project

Source: LTPO for EGIS RAIL (2012) Geotechnical study report Project: SIDI-BEL-ABBES TRAMWAY (PLATFORM)

The core drillings, from SC.1 to SC.5, showed that the

route intersects a layer of asphalt which tops

embankments (from 0 to 3 m thick including the road body)

and alluvial formations formed of clays and sandy clays

with layered pebbles.channeled. These latter increase in

thickness at the level of the SC.1 survey.
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Geological report: Case of the detailed preliminary design of the crest 

dam of Tabia(1)

Source:STUCKY – ENHYD (2006) Geological and geotechnical study of the APD of the dam ofTabia

Regional geological framework
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Geological report: Case of the detailed preliminary design of the 

crest dam of Tabia(3) _ regional Lithostratigraphy

Source:STUCKY – ENHYD (2006) Geological and geotechnical study of the APD of the dam ofTabia

The plain of Sidi Bel Abbes connects to the west of the plain of 

Maghnia, thus forming a set of elongated basins in the ENE-WSW 

direction. These basins are generally filled with erosion deposits 

from the bordering reliefs, which are geologically very diverse. The 

range of terrains encountered goes from Triassic to Pliocene.

The Paleozoic; The Secondary; The Permo-trias; The Lias;

The Aaéléno-low-bathonian; The Callovo-oxfordian; The

Oxfordian and the upper Kimmeridgian; The Tertiary; The

Pliocene

The Quaternary: Represented by silty-sandy and gravelly alluvium 

from the terraces and by colluvium on the slopes, with greyish marls 

at their base.
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Geological report: Case of the detailed preliminary design of the crest 

dam of Tabia(4) _Regional tectonics

Source:STUCKY – ENHYD (2006) Geological and geotechnical study of the APD of the dam ofTabia
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Geological report: Case of the detailed preliminary design of the crest 

dam of Tabia(5) _Seismicity

Source:STUCKY – ENHYD (2006) Geological and geotechnical study of the APD of the dam ofTabia
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Geological report: Case of the detailed preliminary design of the crest 

dam of Tabia(6) _Hydrogeology

Source:STUCKY – ENHYD (2006) Geological and geotechnical study of the APD of the dam ofTabia

Recent Quaternary deposits in the valley floor of the wadi Mekerra, particularly

the coarse alluvial level, contain an alluvial layer. The latter is regularly

exploited by farmers for their irrigation needs. The supply of this alluvial layer is

established from upstream, through the infiltration of the different geological

formations, particularly by flood waters on an impermeable bottom on the scale

of the basin, continuing to flow towards the north.

To the right of the site, the depth of the static level varies according to the

periods, the Oued Mekerra not being permanent. When the Quaternary

formations are underlying, this water table is very shallow around the wadi.

Periodic measurements of the static level of this water table carried out in wells

dug for the irrigation of agricultural plots have shown that the water table is at a

depth varying between 7 and 10 m below the ground surface. Measurements

carried out at the level of the col dike have shown that this water table is 30 m

deep..
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Simplified geological profile of a tunnel  

Channel Tunnel case

Source: BRGM
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Stereographic projection
Photo – figure, 3D, 2D

Source: Embankment dams - EPLF Lausanne course
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Stereographic projection
Plans, Modeling, Simulation, Meshing
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Stereographic projection

PROJECTION, representation of any 

surface element on another surface.

STEREOGRAPHY, is the art of drawing 

the shape or figure of solids on a plane.
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Stereographic projection

SOURCE: Gill, DE,Milk, MH, &Corthesy, R. (2002).
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Stability analyses by stereography

Embankment –   Slopes

SOURCE: Gill, DE,Milk, MH, &Corthesy, R. (2002). 

Structural instabilities: guide to stereographic analysis and 

anchor calculation (Technical report no. EPM-RT-2002-05) 36

Stability analyses by stereography

Underground excavations

Nomenclature of 

underground 

excavation walls.

(a): Vertical section of a 

mine workings.

(b): Vertical section of a 

horizontal track or a 

small chamber.

(c): Vertical section of a 

large chamber.

(d): Horizontal section of 

a vertical track.

SOURCE: Gill, DE,Milk, MH, &Corthesy, R. (2002). Structural instabilities: guide to stereographic analysis 

and anchor calculation (Technical report no. EPM-RT-2002-05)
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