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SEISMIC MONITORING BEST PRACTICE
FOGAP DAY-OF-LEARNING

Johan Hanekom, Chief Rock Engineer, CSIR i,
28 March 2025 Emperors Palace
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e |Introduction

 Phase 1:
* Review of some findings

* Phase 2:
» Guideline compilation: Best practice for seismic monitoring objectives
» Guideline demonstration
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PILLAR 2: Research and development

Barring technology
to identify and
safely remove

P h as e 1 loose rocks

Improved and -
e _ ) Improved drilling
optimised seismic accuracy with
» Open innovation challenge - hazard rating and jigs and rigs

warning systems

* FOGAP Plllar 2 . Ec?:;:aafct)csligrr:a?goval—
Exoskeletons, determining

« Seismic hazard warning systems applcabilty in he pipe-line
» Local and international practice involved
* Previous research in South Africa

* Implementations / Limitations / Considerations
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Phase 1 — Seismic networks

 Benchmarked against Local and

International practices
. Principal Component Analysis
y N etWO rks . Largest projected area A, : Planarity:
DR . S PC2/PC3
 Areal Coverage i (PC1 x PC2) IPC3?

* Planarity
« Distance to 6" Sensor
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Phase 1 — RSA Implementation and practices

What do you believe the role of the Rock / Geotechnical engineer is in assessing and addressing
« Seismic and Rock engineering seismic activity on the mine:

22 responses

» Critical evaluation

° Se|sm|C procedures @ The Rock / Geotechnical engineering
department will review the seismic data
° Use Of Se|Sm|C data analysis done by seismologists and use
. . - the seismologist recommendations in...

* Rock engineering training @ The Rock / Geotechnical engineering

department must plan their seismic
system layout, conduct seismic data
analyses, and have a deep understan...

) Seismic activity and the study of
seismology should not be a Rock /
Geotechnical engineering function. Th...

Rescue Large event notifications, standby seismologist 8b%
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DATA 4. Seismic

ey 3. Geotechnical 4.1. Seismic event location
COLLECTION 2.1. Production blasting database : : ic even
2.2. Development blasting database o 4.2. Magnitude range
1. Geological 2.3. Ore extraction database Soni oD 4.3. System status
24 Stope geometry 3.3. Deformation/damage monitoring 4.4. aa/oc
1.1. structural model Sk 3.4. Ground support capacity 4.5, Regional and national
1.2. Lithology domains geometry seismic network

Phase 2 SEISMIC =~ | G sesmicAmalysis 7 MeasurementandObservation

5. Numerical Models 6.1. Short-term seismic hazard assessment Trends for Forensic Analysis
RESPONSE 5.1. Comparative modelling 6.2. Re-entry analysis i nly .

5.2. Back-analysis 7.1. Forensic analysis triggered by large

6.3. Medium/long-term hazard assessment
TO MINING 5 rorecasn modelling 6.4, Medium/long-term source charactensation events or rockbursts
6.5. Strong ground mation interpolation 7.2. Periodic reporting of trends

* Outcome (Phase 2) | B —

8. Understanding and Quantifying Seismic Hazard |

« Compile a Best practice guideline document

based on research findings CONTROL Fepa— 11. Mine Design 12. Condtioning Rock Mass
e : . : MEASURES e 111, phrdn i
« Guideline that can guide decision-making T — . Layoutand g Tl kb
. b > Remote equipment 11.4. Extraction sequence
regarding S P Toman eatatty | Commancation ad o 116, Maing method
« Remedial / Preventative strategies and
* Monitoring networks SEISMICRISK

ASSESSMENT
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‘An engineering approach to seismic risk management consists of identifying the
active seismic sources in the mine, characterising each source in terms of hazard (or
the largest event that each source is likely to produce), estimating the potential
damage if the largest event were to occur and implementing risk mitigating measures
to minimise the consequence, if this damage were to occur’ (Hudyma & Potvin, 2010).

Best practice guidelines
L]

Format

o

Foundation

*. o

Implementation Evaluation

Historical and current,
local and international
knowledge and
experience.

Move away from
standard, prescriptive

Assist user to define and Assess responsible implementation of
select relevant seismic good and effective systems and
criteria and mitigation protocols and continuous
strategies to ensure measurement of success, learnings
effectiveness in and improvements.
reducing seismic risk.

criteria to process driven
decision making.

Guideline Foundation Guideline Format Guideline Implementation
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Best practice guidelines

Step 0:

New mining
area

Step 1:

Select mining
area under
consideration

( Step 8: h

Review
seismic and
rock
engineering

Step 2:
Assess
seismic risk in
area

L strategies. )

Step 7:

Monitor and
re-evaluate
rock mass
response.

y,

Step 3:

Define Seismic
Hazard
Districts (SHD).

\.

Step 6:

Select Rock
engineering
mitigation
strategies.

( Step 4: )

Select Seismic
Monitoring
Objective for

each SHD

\. y,

( Step 5: h

Select seismic
network
characteristics
and monitoring

y,

( parameters.

o
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Guidelines for Seismic Monitoring Objectives

Step 0: Basic assessment for a
| new mining area with no prior
. mining related seismic history |

Step 1: Select mining area

i under consideration

_ _If existing mining area, 1
commence at Step 1

Step 2: Assess seismic risk in If required re-define
area area under consideration

i

Step 3: Define or modify
Seismic Hazard Districts (SHD)

Step B: Revi L
ep ol Keview
seismic Step 4: Select or modify

monitoring Seismic Monitoring Objective
strategies for each SHD

~ 1

Step 5: Select seismic monitoring
network characteristics and Step 8:
monitoring parameters Continue with

1 current

Step 8: Review ‘ seismic and

rock Step &: Select rock engineering Fock
engineering mitigation strategies engineering
strategies 1 strategies

1

Seismic hazard not reduced ]
by mitigation measures

Step 7: Monitor Seismic hazard successfully
and re- . reduced by seismic
evaluate rock monitoring and implemented
Seismic hazard not reduced: mass response mitigation
Reconsider risk level and
seismic monitoring
objectives for the area considered.
using Scorecard from SIM050302

MINERALS COUNCIL

S S Page 9



Guideline presentation

 Digital format

 Excel sheet for short term but its NOT the ultimate solution
* Guidelines 24.3.25

==
)
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Thank you #MiningMatters

T +27 11 498 7100 E info@mineralscouncil.org.za W www.mineralscouncil.org.za

7t Floor Rosebank Towers, 19 Biermann Ave, Rosebank, Johannesburg, 2196
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