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DESCRIPTIVE GEOMETRY, TRIGONOMETRY, DESCRIPTIVE GEOMETRY, TRIGONOMETRY, 

and ANALYTICAL GEOMETRY.and ANALYTICAL GEOMETRY.

Structural geology uses descriptive geometry, trigonometry, and analytical geometry to 

portray map and profile planar and linear geological features

•Wikipedia - Descriptive geometry is the 

branch of geometry which allows the 

representation of three-dimensional objects 

in two dimensions, by using a specific set of 

procedures. The resulting techniques are 

important for engineering, architecture, 

design and in art…The theoretical basis for 

descriptive geometry is provided by planar 

geometric projections. Gaspard Monge is 

usually considered the "father of descriptive 

geometry". He first developed his techniques 

to solve geometric problems in 1765 while 

working as a draftsman for military 

fortifications, and later published his findings.
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Among the many protocols:

•Each new view may be created by projecting 

into a direction perpendicular to the previous 

direction of projection. The result is one of 

stepping circuitously about an object in 90°

turns and viewing the object from each step. 

Each new view is added as an additional view to 

an orthographic projection layout display and 

appears in an "unfolding of the glass box 

model".

• Six standard principal views in CAD programs 

include Top; Bottom; Left Side; Right Side; 

Front, and Rear projections.

•Descriptive geometry strives to yield four basic 

solution views: the true length of a line (i.e., full 

size, not foreshortened), the point view (end 

view) of a line, the true shape of a plane (i.e., 

full size to scale, or not foreshortened), and the 

edge view of a plane (i.e., view of a plane with 

the line of sight perpendicular to the line of 

sight associated with the line of sight for 

producing the true shape of a plane).

UNFOLDING UNFOLDING 

THE GLASS THE GLASS 

BOXBOX
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MAP 

VIEW

CROSS-

SECTION 

VIEW

•In structural 

geology, map 

and cross-

section views 

are basic. The 

map is the Top 

view, and the 

Cross-Section 

view is a Side 

view. 

•The cross-

section trace 

line is about 

perpendicular 

to primary 

geological 

features such 

as 

stratigraphic 

bedding or 

layering, or to 

a secondary 

structure such 

as a fold axis.

•The 

cross-

section 

trace is 

the fold 

line.
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•Wikipedia – Trigonometry (from Greek trigōnon "triangle" + metron "measure") is a branch of 

mathematics that studies triangles and the relationships between their sides and the angles between 

these sides. Trigonometry defines the trigonometric functions, which describe those relationships and 

have applicability to cyclical phenomena, such as waves. The field evolved during the third century BC 

as a branch of geometry used extensively for astronomical studies. It is also the foundation of the 

practical art of surveying.

•In structural geology, the trigonometry of Right Triangles is used often to find Analytical Geometric 

Solutions to problems.

Example of 

using 

trigonometry 

and analytical 

geometry for 

solving length 

depth, and 

thickness 

solutions for 

bedrock 

hydrogeology 

problems using 

geology and 

water-well-

construction 
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Using directional Using directional sinessines and cosines in map space to and cosines in map space to 

construct lines representing geological symbolsconstruct lines representing geological symbols
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Structural relationships of rock wells with Structural relationships of rock wells with 

casing in dipping planar beds.casing in dipping planar beds.
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