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A HANDBOOK ON WHOLE-BODY VIBRATION EXPOSURE IN MINING
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Sources of Whole-body vibration in mines




Interstate trains
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Hand-arm vikration
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AGVerse effiecls O Whele=heey Vibratien

Evidence; Is strongest for low: back especially wien
assoclated with manualthanaling preblems and pPoor
posture

Complicated by prelenged sitting, peor posture,
manual handling andf other causes ofi hack pain: and
10015

Jolts and jars theught te cause mest preklems with
9ACKS




Effects el the spine

P@ssihle causes, of back pain firem Increased dynamic
l0adl en Iewer hack Vertehrae

= Reduced disc height
= |ncrease’ In radial disc: sulge

= \icre firactures in the
Vertehrae endplates

= Eatigue: off lower back
muscles




Wiiele-lheady: Vibration ExXpoesure
StelEards

Previeus Australian StandardlAS 2670 — 1990 dild not adeguately assess shiock
type vibration

British Standard BS 6841-1987 adopted the Vibration Doese Value (VDY) that
iIncluded assessment of shocks

The International Standard IS0 2631-1.2 alse adopted the VDV ik 1997 inia
completely new approach te vilkration assessment

Australia adopted the new: International Standard ISO 2631 in 2001
(AS 2670-2001 — Evaluation off human expesure te whole-hody: vilbration)

Eurepean Directive — 2002

International Standard ISO 2631.5 -2004: = Method! for evaluation off vibration
containing multiple shecks.




Austialian Standand AS 26v/0-2001  Evaluation eif hitnian exposure e whiele-
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10 min 0.5 1 2 4

Exposure duration (hr)




Australian Standard AS 2670-2001
(ISO: Standard)

Basic Evaluation Method — r.m.s

Used when vibration expesure Is steady state withoeuit jeltsiand jars

Examples: Drlling
Moest dump trucks
Graders
Coal prep plants




Australian Standard AS 2670-2001
(ISO: Standard)

Basic Evaluation Method — r.m.s

Used when vibration expesure Is steady state withoeuit jeltsiand jars

Examples: Drlling
Moest dump trucks
Graders
Coal prep plants

AddienalFEvaluatiensVIETHeE S =R\IDV.

Used when vibration expesure contains high propertion eff Shecks o
“Jolts and! jars”

Examples: [DozZers
SCIaPEers
Some light & heavy trucks
Ofiff road vehicles




Vibrauen Ievels el dozZers & dumpr triucks

RMS vibration levels - 12 hour shift
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RMS vibration levels - 12 hour shift
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VDV vibration levels - 12 hour shift

Additional
\/DV

VDV vibration m/s ™
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Australian; Standaid

VRVAIILS

VDV vibration levels - 12 hour shift

Caution Zone

VDV vibration m/s ™
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Australian; Standaid

VRVAIILS

VDV vibration levels - 12 hour shift
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VDV vibration m/s ™

Australian; Standaid

VRVAIILS

VDV vibration levels - 12 hour shift

Likely Health Risk Zone
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VDV vibration m/s ™

Australian Standard & Elrepean Directive

VRVAIILS

VDV vibration levels - 12 hour shift

European Directive — exposure limit
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Measured Vibration Dose Value (VDV) (m/sec’’5)
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Fair Rough Very rough

Operator's rating of ride roughness




VDV vibration m/s ™

Australian Standard & Elrepean Directive

VRVAIILS

VDV vibration levels - 12 hour shift

European Directive — exposure limit

Likely Health Risk Zone
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Australian Standard & Elrepean Directive

VRVAIILS

VDV vibration levels - 12 hour shift

European Directive — exposure limit
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Case; study: Luker truck
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SUSPENSIONISEa

Often poorly.
adjusted

LCrittle
understanding of
seat function oy,
some drivers
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Drving| fast: ever shert rotgh Sections
drastically increased shocksi &
conseguently: Vibration Dese: Value

(VDV)
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Standard

Caution Zone or
Action Level

Likely Health Risk
Zone or Exposure
Limit

Comment

British Standard
BS 6840:1987

15 m/s™™ (VDV)

Only Action Level - no
Exposure Limit set

International Standard
ISO 2631-1:1997 &
Australian Standard
AS 2670-2001

0.35m/s (r.m.s)
8.5 m/s™" (VDV)

0.7m/s  (r.m.s)
17 m/s*™ (VDV)

VDV level remains the
same for 12 hours

European Directive,
2002

0.41 m/s (r.m.s)
9.2 m/s""® (VDV)

0.97 m/s (r.m.s)
21 m/s™" (VDV)

VDV level remains the
same for 12 hours




Vignagemeni- eirVilEaen

Assess and rank exposures
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Vignagemeni- eirVilEaen

Assess and rank exposures

Cempare with Standards & other mine data i availakle

Establishi goals that can e realistically: achieved

Implement varous) contrel options




Vilration Contrel epiieRs

Vibration exposure

Vibration sources: Modifying factors:

' Rough roads . Condition of roads and
work surfaces

Vehicle activity

Engine vibration Vehicle:activity

Type and design of vehicle

Vehicle age and condition,
suspension and maintenance

Seat design, suspension and
maintenance

Cab layout, design and
orientation

Vehicle/Machine speed, driver
skills and awareness

Lighting and visibility

Task design and work
. organisation
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Vignagemeni- eirVilEaen

Assess and rank exposures

Compare with' Standards & other mine data i availalle

Establishrgeals that can: e realistically achieved

Implement various; control options

Make: someone responsible for pregram

Health surveillance

Monitor and evaluate



Vianagement ol Vileraiien
aining & fitness

Drive: tor conditions

Eitness - less injury: & back pain
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