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A geotechnical professional is … a 

geotechnical engineer or an engineering 

geologist who carries out, manages, takes 

responsibility for and/or advises on 

geotechnical projects only when by 

qualified by appropriate training, 

experience and continuing professional 

development.



… is a hybrid composed of soil mechanics, 

rock mechanics and related applied geology, 

among others subjects. Most geotechnical 

engineers have an undergraduate degree in 

Civil Engineering, Geological Engineering, 

Mining Engineering or Petroleum 

Engineering 





… is a hybrid of geology, geomorphology 

and at least an appreciation of engineering, 

among other subjects. Most engineering 

geologists have an undergraduate degree in 

Geology, Earth Sciences, or perhaps even 

Physical Geography





 University programs vs. degrees

 Minimum standards or competencies

 Non-specific professional registration

 Professionals codes of ethics: “a professional 
must undertake and accept responsibility for 
assignments only when qualified by training 
or experience”

 Self-regulated or at best peer-regulated

 Terminology in Acts, regulations, bylaws



 Specific professional registration 

Required Voluntary

-some US states -USA

(GE and EG) (GE)

-Hong Kong -United Kingdom

(GE) (GE and EG)

 How do most geotechnical professionals 

know if they are qualified?

 Globalization of GE and EG practice 





 Geotechnical Engineering (ISSMGE): ”The 
science that explores the mechanics of soils 
and rocks and its engineering application to 
the development of human kind.”

 Engineering Geology (IAEG): “… is the 
science devoted to the investigation, study 
and solution of the engineering and 
environmental problems which may arise as 
the result of the interaction between geology 
and the works and activities of man, as well 
as to the prediction and of the development of 
measures for prevention or remediation of 
geological hazards.”



 There are many, many other definitions of 
GE and EG that are used around the world

 Some are broader/more general; some are 
narrower/more specific

 Depends on … who, where and why 

 GEs and EGs come into these professions 
from a wide range of educational 
backgrounds

 Typical geotechnical activities and typical 
geotechical projects cover a very wide 
spectrum



… can include office studies, surface and 

subsurface site investigations; insitu and 

laboratory testing; development and 

analysis of models of near-surface and 

subsurface conditions; engineering 

design; construction, inspection and 

monitoring; operation and maintenance; 

research and development; and 

management



… can include foundations related to onshore, 
near-shore and off shore structures; retaining 
walls; dams, reservoirs and dam safety; cuts, 
embankments and earthworks; slope stability and 
landslide hazard and risk assessments of natural 
and engineered slopes; ground improvement; 
dewatering; transportation and energy 
infrastructure; tunneling and underground works; 
pipelines and buried cables; resource 
development including minerals, oil and gas and 
groundwater; seismic response and liquefaction; 
materials testing; use of geosynthetics; 
geoenvironmental applications; and forensic 
investigations. 





… that geotechnical professionals come to 

some general world-wide consensus on the 

definitions of ‘geotechnical engineering’ and 

‘engineering geology’. 

The ISSMGE and IAEG definitions are good 

starting points, but the fact that they have not 

been adopted universally indicates that perhaps 

these definitions should be revisited, with input 

from all member countries.





 Some US states (eg. California) (GEs and EGs)
“Registered GE” or “Certified EG”
-licensed as an appropriate professional (Civil
Engineer/Geologist) in that state

-number of years of full-time, qualifying experience
-appropriate references
-required examination

 For GEs, emphasis is building foundations, water 
retaining structures and earthquake-related effects

 For EGs, emphasis is slope stability
 No defined competencies
 Unknown number of “RGEs” and “CEGs” in an 

unknown number of states in the USA 





 Hong Kong (GEs only)
“Registered GE”
-Registered Professional Engineer in Hong Kong
-number of years of qualifying, full-time
experience, as determined appropriate by the
Geotechnical Engineers Registration Committee

 For GEs only, emphasis is “building works and 

street works”

 No defined competencies

 <100 “Registered GEs” in HK as of 2016 





 (ASCE-US) Academy of Geo-Professionals

(GEs only);  “Diplomate GE”

-licenced PE in a US state (or foreign

equivalent)

-number of years of progressively increasing 

responsibility after PE (or foreign equivalent)

-MSc in Civil Engineering with an emphasis on 

geotechnical engineering

-satisfactorily orally defend his/her application 

to a Board of Trustees.
con’t…



…con’t

-satisfactory experience in at least one of: site 
characterization; laboratory testing and 
analysis; foundation design; slope stability; 
excavations and retaining structures; tunnels 
and underground construction; embankments, 
earth and rockfill dams

 Voluntary for GEs only

 Broad description of geotechnical projects

 No defined competencies

 330 “Diplomate GEs” in US as of 2016





 UK Register of Ground Engineering Professionals
(GEs and EGs)

 3 progressing levels: “RGE Professional” (carry out), 
“RGE Specialist” (manage), “RGE Advisor” (take 
responsibility for) (Table 3)

-Chartered Engineer or Geologist with ICE, GSL or

IMMM

-sound knowledge and understanding of scientific/

engineering/technical principles; with experience

-by training and experience, meet established 

competency requirements in innovation; technical

solutions; integration; risk management; sustainability; 

and management (Table 2)



-commitment to continuing professional development

-need to select 1-4 areas of expertise from: 

coastal/marine/offshore; contaminated land/landfill 

engineering; engineering geology/hydrogeology; 

foundations/retaining structures; ground investigation; 

ground treatment; materials and earthworks; 

mining/quarrying; soil and/or rock mechanics; slopes, 

soil and/or rock; underground works; other

 Voluntary for GEs and EGs

 Broad description of geotechnical projects

 Nationally defined competencies

 ~400 “RGEs” in UK by end of 2016; Europe???





 Federation IGS (ISSMGE, IAEG, ISRM)     
Joint Technical Committee (JTC-3) 

 mandate to prepare a “state-of-the-art report on 
education and training of engineering 
geologists, geological engineers, geotechnical 
engineers, and rock engineers”

 Progress report, Turner and Rengers, 2010

 Adapted the ASCE Body of Knowledge (BOK), 
2008 (Table 1) to geotechnical professionals





 Foundational: mathematics; statistics, basic science, 

and geoscience

 Technical-engineering science: statics, mechanics of 

materials, fluid mechanics, soil mechanics, and rock 

mechanics

 Technical-engineering design: numerical modelling, 

engineering geology, hydrogeology, site investigation, 

foundations, and underground construction

 Professional: communication, public policy, business 

and public administration, globalization, leadership, 

teamwork, attitudes, lifelong learning, and professional 

and ethical responsibility



Subject categories Foundational, Technical-
engineering science, Technical-engineering 
design, and Professional are combined with 6 
Levels of Achievement:

 Knowledge

 Comprehension

 Application

 Analysis

 Synthesis

 And Evaluation



Resulting in … four conceptual competency 

profile tables (education and experience not 

identified at this conceptual stage)

 Geotechnical Engineer (Table 4)

 Engineering Geologist (Table 5)   

 Geological Engineer (Table 6)

 Rock Engineer (Table 7)

All four profile tables have common 

Professional attributes (Table 8)

combined in

next slide



Know- Compre- Appli- Analy- Systhe- Evalu-

ledge hension cation sis sis ation

Foundational

  Mathematics C C GE

  Statistics C C C

  Basic science C C C

  Geoscience C C EG EG EG EG

Technical-Engineering Science

  Statics C GE GE GE

  Mechanics of materials C GE GE GE

  Fluid mechanics C GE GE GE

  Soil mechanics C C GE GE

  Rock mechanics C C GE

Technical-Engineering Design

  Numerical modelling C GE

  Engineering geology C EG EG EG EG EG

  Hydrogeology C EG EG EG EG

  Site investigation C C C EG EG EG

  Foundations C C GE GE GE GE

  Underground construction C GE

OUTCOME LEVEL OF ACHIEVEMENT

C Common to both GE and EG

GE Geotechnical Engineer

EG Engineering Geologist



… that geotechnical professionals come to some 

general world-wide consensus on the minimum 

standards, or competencies, for ‘geotechnical 

engineering’ and ‘engineering geology’. 

I suggest that the UK RoGEP and the draft 

FedIGS JTC-3’s competencies are good starting 

points, but that they need to be adapted with input 

from all countries.



A geotechnical professional is … a 

geotechnical engineer or an engineering 

geologist who carries out, manages, takes 

responsibility for and/or advises on 

geotechnical projects only when by qualified 

by appropriate training, experience and 

continuing professional development.



1) …come to some general world-wide 

consensus on the definitions of ‘geotechnical 

engineering’ and ‘engineering geology’.

2) …come to some general world-wide 

consensus on the minimum standards, or 

competencies, for ‘geotechnical engineering’ 

and ‘engineering geology’.




