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A Taxonomy of Computing and Information Technologies for Civil Engineering 
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Civil Engineering Disciplines and Applications 

Life-cycle Engineering phases 
Design  

Preliminary Design 
Material Testing 
Material Selection 
Material Design 
Cost Analysis 
Structural Analysis 
Performance Analysis 
Component Testing 
Detailed Design 

Manufacturing/Construction/Project Management 
Process Selection 
Estimating 
Scheduling 
Planning 
Procurement 
Assembly/Processing 
Materials Management 
Equipment Management 
Document Management 
Project Information Systems 
Quality Control 
Inspection/Quality Assurance 

Use/Operations/Maintenance  
Operation 
Inspection 
Maintenance 
Repair 

Disposal 
Failure Analysis 
Substitution 
Salvage 
Recycling 
Disposal 

Life-cycle Engineering Elements (?) 
Properties 

ASTM standard test data 
Non-standard test data 
Test metadata 
Supplier data (costs and availability) 
Design allowables 



Catalog data 
Product 

Design history 
Expected loading and service environment 
Subcomponents and constituents 
Final shape, geometry, and features 
Required and actual processing 

Service 
Service environment 
Service loads 
Maintenance and repair history 
Performance evaluations 
Failure conditions and mode 
Disposal method 

Materials 
Identification  
Source  
Composition   
Substructure  
Properties/test data 
Performance  
Availability  
Safety  
Environmental interaction  
Manufacturing  
Geometry and shape  
Tolerances  
Costs  

Engineering Disciplines 
Enviromental 
Geotechnical 
Hyrdotechnical 
Structures 
Transportation 

Engineering Applications 
CAD 

2D CAD (drafting) 
3D CAD (Modeling) 
4D CAD (Temporal CAD) 

Computing and IT Technologies 
Artificial Intelligence 

Computer Vision 
Constraint Programming 
Expert Systems 
Fuzzy Logic 
Machine Learning 



Natural Language Processing 
Neural Networks 
Ontology 
Robotics 
Spatial Reasoning 

Communications, Networking, and Distributed Computing 
Communications and Networking 
Distributed Architectures 
Internet 

World Wide Web 
Video Conferencing 

Networks 
Telecommunications 

Computer Systems 
Computing Hardware 
Mobile Computing 
Operating Systems 
Supercomputing and Parallel 

Data and Information Management 
Data Mining 

Data Warehousing 
Data Marts 

Information Engineering 
Process/functional Modeling 
Data Modeling 

Data Standards 
Database Management Systems 

Relational Database Management Systems 
Object-Oriented Database Management Systems 
Object-Relational Database Management Systems 
Temporal Databases 
Spatial Database Management Systems 

GIS 
Temporal GIS 

Security and Encryption 
Human-Computer Interaction 

Handwriting Recognition 
Multimedia 
User Interface 
Virtual Reality 

Software 
Programming 

Programming Languages 
Algorithms 
Object-Oriented Programming 

Software Engineering 



Standards 
Software Evaluation and Application 
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