
Marcia van Aswegen
Independant Consultant - Data 
Governance, Datamine Africa Pty Ltd

Desmond H Mossop
Principal Engineering Geologist & Partner, 
Mining Geotechnics
SRK Consulting

EXTRACTING VALUE from existing geotechnical data, 
through GOOD DATA MANAGEMENT 

for OPTIMAL DATA EXTRACTION
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QA/QC checks had been included in the:
● Field practice for logging and sampling
● Data Management Practice had to produce a reliable, auditable  

database to deliver useable results and information

Purpose of the investigation was to:
●  Verify and improve the mine design
● Generate a geotechnical model by combining the

○ Country rock model 
○ Structural model
○ Rock mass model
○ Hydrogeological model

Feasibility Study for the Geotechnical Mine Investigation 
required data confidence

BACKGROUND
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Geotechnical Field Logging and Sampling QA&QC 
Procedures
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Field data sets produced in geotechnical 
investigation, showing inter-related 
primary data sets and reliance on a 

geospatial RELATIONAL Borehole Database



Varied field data sets :
● Digital data sets not available
● Relevant handwritten paper logs were collected
● Data had to be captured to spreadsheets and

○ verified against core photos and
○ field QAQC audits already logged systematically

Spreadsheets: 
● Transparency and auditability governed data transfer
● Only spelling mistakes, incorrect UOM, column swaps 

adjusted
● Challenges

○ Duplicated data: most legible, consistent version used
○ Maintaining consistent column headers between 

capturers to control data migration

DATA INTEGRITY  Requirement for Feasibility Study
DATA CONFIDENCE PROCESS

6

Primary field observations and measurements already recorded



It was then augmented with missing 
parameters as project progressed 

● for each parameter recorded, define 
○ Data FIELD TYPE
○ Data CONVENTIONS (meaning of values)
○ VALIDATION (checks and logic executed 

in real time)
○ RELATIONSHIPS to other data entities

● Create database tables to hold initial 
migrated data using the first working 
Data Standard

… to be able to see the data !

DATA STANDARD  Requirement for Data Integrity

DATA CONFIDENCE PROCESS#2

7

First working database PROTOTYPE was designed to preserve the raw data as 
collected for auditability



CONFORM extracted data to 
first working Data Standard
Migrate data as collected 
and translate to required 

standards
● For each parameter 

recorded, MOVE DATA 
into the 
○ Interim FIELD TYPE
○ according to the defined 

Data CONVENTIONS 
(meaning of values),

○ Populate 
DICTIONARIES (if 
applicable)

DATA MIGRATION  
CONFORM extracted data

DATA CONFIDENCE PROCESS#3
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Set up PRIMARY data 
TABLES in working database 
Define the DATA STANDARD for 

PRIMARY data 

● For each PRIMARY parameter 
required for evaluation, define 

 
○ Final FIELD TYPE
○ Final data CONVENTIONS 

(meaning of values),
○ VALIDATIONS to produce 

USEABLE data  (checks and 
logic running in real time)

DATA MIGRATION  
Prepare Useable Data

DATA CONFIDENCE PROCESS#4
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Finalise PRIMARY data  
Audit data against the DATA 

STANDARD 

● For each PRIMARY parameter 
required for evaluation, run

 
○ VALIDATIONS to 

produce USEABLE data  
(checks and logic 
running in real time)

○ Correct DICTIONARIES
○ MISSING data checks

DATA MIGRATION  Prepare Useable Data
DATA CONFIDENCE PROCESS#5
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Active Validations  

Configure  Validations  



Perform DATA QUALITY 
checks using 

PREDEFINED RULES 
defined in metadata

VALIDATION REPORTS  
for correction and 

verification per data set 
and section of 

database

DATA MIGRATION  Validations within primary data groupings
DATA CONFIDENCE PROCESS#6
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Load drill 
CORE PHOTOGRAPHS 

to primary data branches 
for easy  REFERENCE and 

AUDITABILITY  

DATA MIGRATION  Load photos and digital images
DATA CONFIDENCE PROCESS#7
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Perform 
QUALITATIVE  CHECKS 
for depths, structures, 

angles etc 



For each geotechnical method 
required, there is a configuration 

process

● Data fields from separate tables are
○ Mapped as arguments to be 

evaluated 
○ to recognised rock mass and rock 

quality factors 
○ for the evaluation of the SELECTED 

Geotechnical METHODs
○ Surveyed co-ordinates must be 

included for spatial model

● The same geotechnical method can 
be configured to apply to more than 
one data set e.g. open joints, closed 
joints and total joints can be 
processed as separate runs.

By GEOTECHNICAL METHOD  
Configure Factors and Evaluations

DATA EVALUATION PROCESS#1
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Per geotechnical UNIT or geomechanical ZONE
➢  determine validity and sensitivities within data sets

The AUDIT trail logs the 
actual VALUES used, 
DECISIONS made and 

FORMULAE applied during 
the evaluation of the 

selected geotechnical 
methods 

➢ to calculated outcomes
 per UNIT or ZONE

By GEOTECHNICAL METHOD  Produce RESULTS with Audit Trail 
DATA EVALUATION PROCESS#2
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Primary data processed through evaluations and settings to produce factors 
By GEOTECHNICAL METHOD  Produce calculated RESULT SETS
DATA EVALUATION PROCESS#3
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Using MULTIPLE geotechnical METHODS
  Produce GRAPHICAL Reports for interpretation and verification

DATA EVALUATION PROCESS#4
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per  UNIT / ZONE / Joint Set;

translate  primary parameters, 
evaluated factors, rock 
classifications and primary geology 
to scaleable symbols, charts, 
patterns and colours.

Final report saved to db after sign off.
Evidence of complete and correct work  

delivered



COORDINATE RESULTS of verified, stored rock mass rating and 
rock quality calculations for use in GEOSPATIAL applications

DATA EVALUATION PROCESS#5
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STATISTICAL ANALYSIS of verified, stored rock mass rating and 
rock quality calculations through 3rd party applications

DATA EVALUATION PROCESS#7
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OPEN RELATIONAL DATABASE with User Security
DELIVERABLES
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The OBJECTIVES of the Geotechnical Environment  
DICTATE

:
The DATA Standard 
○ What data is required / essential for interpretation and 

calculations ?
○ What does this data mean (accepted definitions required 

for classification systems) ?
○ Are there already proper standard abbreviations /terms in 

use ?
○ Adopt logical letter codes to prevent spelling mistakes 

DICTIONARIES

The LOGGING Standard (work practices, SOPs)
○ Before data collection begins
○ How best to observe and measure this data ?
○ How best to collect / capture this data ?
○ How to VALIDATE QA& QC) to produce RELIABLE data ?
○ How to prevent MISSING data ?

ADOPT An integrated Data Standard which 

○ Satisfies at least 2 geotechnical methods
○ Creates confidence in the data collected
○ Allows verification of results between methods ( Q ,̓ 

RMR, MRMR, GSI )
○ Is PRACTICAL and PROVEN in the field

 OPTIMAL VALUE is extracted from Geotechnical Data Sets through 
GOOD DATA MANAGEMENT     

CONCLUSIONS
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VERIFY 
As many data sets as possible together graphically to prove 

the system before publishing the data to third party 
applications 


