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SUMMARY

INTRODUCTION

These guidelines were prepared by the Forest 
Industries Research Centre, Forestry Research 
Institute – USC (FIRC-FRI-USC) based on an 
earlier Protective Guarding Structures Best 
Practice Guidelines document produced by 
PF Olsen (Aus) Pty Ltd (PF Olsen Australia). 
The guidelines are intended to provide the 
Australian forest industry with a best practice 
guide to facilitate safer and more efficient 
machine selection, modification and purchase 
within Australian forest operations. Forestry 
equipment is often equipment, new or second 
hand, that is modified to undertake specific 
forestry tasks and it is critical that these 
modifications meet or exceed the best practice 
presented in this document.

Individual companies would be expected to 
have safety management policies in place to 
address situations where a piece of equipment 
within their operations are not at or above 
the best practice detailed in these guidelines. 
These forest machine guarding best practices 
are intended to be applied to machines working 
within Australian forest operations operating 
with appropriate management, safety systems 
and processes and training. While these best 
practices apply the best current knowledge 
on cabin guarding and protection, they cannot 
guarantee the safety of an operator, particularly 
where good training and management 
practices are not in place. 

FIRC as a member of FRI at USC acknowledges 
that AS and ISO identified in this document 
are not stand-alone requirements but rather 
complementary to the wider risk management 
of the equipment and operations.

SCOPE

These guidelines set out best practice for 
machine selection, modification, and purchase 
within Australian forest operations. They aim 
to provide guidelines for equipment to provide 
safe and protected working environments for 
forest equipment operators including roll over 
protective structures, falling object protective 
structures and operator protective guards 
in the form of canopies or cabin equipment. 
It is applicable to equipment operating in 
Australian forest operations. The best practice 
speaks specifically to the installation of the 
guarding but does not include any specific 
guidance on maintenance of the equipment 
or operational practices that should be 
implemented to minimise the risks the cabin 
guarding is intended to provide protection 
from. Equipment owners and managers 
should refer to their equipment manufacturer 
recommendation and other relevant company 
and industry best practice in these cases.

OBJECTIVE

The objective of this document is to provide the 
Australian forest management industry with 
a common industry best practice guideline for 
cabin protection equipment of mobile forestry 
equipment. This is based on current national 
and international standard and best practices 
to ensure consistency in safety of equipment 
selection, modification and purchase.
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REQUIREMENTS

Equipment must be fitted with operator 
protective structures, designed to the 
appropriate standard, that eliminate or reduce 
(as far as practicable) the risk of operator 
injury due to:
•	 Rollover and consequent cabin impact 

damage (ROPS)
•	 Objects penetrating the cabin space, such 

as logs and chain shot (FOPS)
•	 Objects including trees, logs and branches 

falling on or over the cabin (OPS)
Equipment operator protective structures must 
be evaluated against the relevant identified 
hazards to determine if they provide sufficient 
control of the risk. Particular operating 
conditions need to be considered to ensure 
the protections put in place are adequate and 
requirements for a particular machine can 
change between different operations and 
operating conditions (i.e. potential for chain 
shot, expected log size, etc).
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Shovel Loggers

Figure 15: Shovel loggers

A Shovel logger can be a purpose build 
forestry machine or modified for purpose from 
an excavator base. It has a grapple and tends 
to work in steeper slopes using the grapple 
on a knuckle boom loader to handle bunches 
of trees or logs in incremental steps towards 
the road where they are presented for further 
processing and/or transport.

Notable Cabin protection risks
•	 Machine rollover due to slope and/or 

unstable terrain
•	 Cabin impacted by falling limbs, logs or 

entire trees

Cabin – ROPS – FOPS – OPS
For machines that do not have the appropriate 
ISO 8082 ROPS, ISO 8083 FOPS, ISO 8084 
OPS, and SAE J1356:2013 OFPS certification 
and labelling as part of the original 
manufacturer design, the protective systems 
will need to be verified and/or upgraded to at 
least meet the guidelines as follows:

•	 Cabin front, side and rear should be 12mm 
polycarbonate or thicker tested to meet 
OPS or steel mesh from top roof top to the 
curve of the sweep leaving the front section 
open for maximum visibility for the operator: 
50mm x 50mm wire mesh x 5mm diameter. 

•	 The roof should be steel sheeting 6mm 
thickness or polycarbonate clear sheeting 
of 12mm thickness tested to meet OPS.
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•	 When working in a harvesting system 
where the risk is assessed as likely that 
the machine will work within 100 m of an 
identified chain shot zone it should be 
equipped with polycarbonate sheeting at 
least 19 mm thickness and where available 
a greater thickness is preferred, particularly 
working around larger felling/processing 
heads that have a higher energy potential 
chain shot.

•	 Polycarbonate must be mounted securely 
as per original OEM installation, or in the 
case of modified for forest operations 
purpose with appropriate bolts rather than 
rubber seals.

•	 Where minimum thickness is not met 
with original manufacturer design and 
conversion to recommended thickness 
is not feasible, an appropriate risk 
assessment is required to determine if 
adequate secondary shields and guarding 
can be installed to allow the machine to 
continue to operate safely.

•	 For a front and rear cabin guard using 
vertical or horizontal bars, complying to 
these guidelines the maximum clear area 
between a set of bars should not exceed 
100mm apart unless used in conjunction 
with polycarbonate sheeting 12 mm 
thickness or greater and be tested for OPS.

•	 Sweeps may be added and are additional 
protection fitted to the machine primarily 
to protect the machine from the forestry 
environment and secondarily to aid in 
the protection of the cabin and operator. 
Sweeps are generally not certified and 
should not be attached to, interfere with, 
or in any way compromise the function of 
the ROPS / FOPS/ OPS.

•	 Note: Sweeps should be inspected for 
damage and cracking. Damaged or cracked 
sweeps will not protect the machine 
adequately and may break resulting in the 
machine being unserviceable. Mounting 
bolts and mounts should be inspected 
regularly to ensure they are serviceable. 

•	 ROPS framing/structure
	> Not less than 75mm x 75mm RHS low 

carbon steel. Minimum wall thickness 
6mm and a maximum unsupported 
span of 800mm. 

	> Flat low carbon steel sheet having 
a minimum thickness of 6mm and 
a maximum unsupported span of 
800mm continuously welded (thicker 
plate material may allow for increased 
span where structural performance is 
equivalent).

	> Re-enforced polycarbonate with a 
minimum thickness of 12 mm or greater 
and stiffening bars 50mm x 10mm on 
their edge placed at a maximum 100mm 
apart.

	> After market ROPS fittings should be 
attached with plates of not less than 
32mm thickness and secured by high 
tensile steel bolts (grade 8) of not less 
than 32mm diameter with a minimum of 
4 bolts per footing placed in a non-sheer 
position.

Access/egress
Cabin structure shall be fitted with an 
emergency exit in addition to the primary 
entrance / exit door. They should permit 
operators to get out of the cabin during a 
foreseeable emergency for example, rollover, 
submersion, fire, etc. The emergency exit shall 
be capable of being operated from inside and 
outside the cabin.
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Yarders

Figure 16: Yarders

Yarders can be classified as tower, swing 
yarder or excavator based. In Australia the 
main technology employed is large swing 
yarders with grapples.

Notable Cabin protection risks
•	 Cable whip and impact if a cable breaks 

under tension.
•	 Machine rollover due to slope and/or 

unstable terrain.
•	 Cabin impacted by logs or entire trees.

Cabin – ROPS – FOPS – OPS
For machines that do not have the appropriate 
ISO 8082 ROPS, ISO 8083 FOPS, ISO 8084 
OPS, and SAE J1356:2013 OFPS certification 
and labelling as part of the original 
manufacturer design, the protective systems 
will need to be verified and/or upgraded to at 
least meet the guidelines as follows:

•	 Cabin front, side and rear should be 12mm 
polycarbonate or thicker, tested to meet 
OPS or steel mesh from roof top to the 
curve of the sweep leaving the front section 
open for maximum visibility for the operator: 
50mm x 50mm wire mesh x 5mm diameter. 

•	 Note: Leave room for operator access on 
both sides of the machine if guards are not 
fitted to door i.e. open canopy bulldozer.

•	 The roof should be steel sheeting 6mm 
thickness or polycarbonate clear sheeting 
of 12mm thickness tested to meet OPS.
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•	 When working in a harvesting system where 
the risk is assessed as likely that the machine 
will work within 100 m of an identified 
chain shot zone it should be equipped with 
polycarbonate sheeting at least 19 mm 
thickness and where available a greater 
thickness is preferred, particularly working 
around larger felling/processing heads that 
have a higher energy potential chain shot.

•	 Polycarbonate must be mounted securely 
as per original OEM installation, or in the 
case of modified for forest operations 
purpose with appropriate bolts rather than 
rubber seals.

•	 Where minimum thickness is not met 
with original manufacturer design and 
conversion to recommended thickness 
is not feasible, an appropriate risk 
assessment is required to determine if 
adequate secondary shields and guarding 
can be installed to allow the machine to 
continue to operate safely.

•	 Guards should be fitted to protect the 
operator from flying ropes, broken 
shackles, machine tip over or other rigging 
components which may break during 
operation. Transmission, machinery and 
hazardous moving parts on yarders should 
be securely fenced or totally enclosed in 
accordance with AS 4024.1201-2006.

Access/egress
•	 Cabin structure shall be fitted with an 

emergency exit in addition to the primary 
entrance / exit door. They should permit 
operators to get out of the cabin during 
a foreseeable emergency for example, 
rollover, submersion, fire, etc. The 
emergency exit shall be capable of being 
operated from inside and outside the cabin.
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OTHER FOREST OPERATIONS EQUIPMENT
Log loaders

Figure 17: Log loaders

A log loader can be a purpose build forestry 
machine, a truck mounted crane, or modified 
for purpose from an excavator base. It has a 
grapple on a knuckle boom crane and tends 
to work at or near road side. They are used to 
pick up and move trees and logs for sorting, 
measuring and processing or to load the logs 
on a truck for transport.

Notable Cabin protection risks
•	 Machine rollover due to slope and/or 

unstable terrain.
•	 Cabin impacted by falling limbs, logs or 

entire trees.

Cabin – ROPS – FOPS – OPS
For machines that do not have the appropriate 
ISO 8082 ROPS, ISO 8083 FOPS, ISO 8084 
OPS, and SAE J1356:2013 OFPS certification 
and labelling as part of the original 
manufacturer design, the protective systems 
will need to be verified and/or upgraded to at 
least meet the guidelines as follows:

•	 Cabin front, side and rear should be 12mm 
polycarbonate or thicker tested to meet 
OPS or steel mesh from top roof top to 
the curve of the sweep leaving the front 
section open for maximum visibility for 
the operator: 50mm x 50mm wire mesh x 
5mm diameter. 

•	 The roof should be steel sheeting 6mm 
thickness or polycarbonate clear sheeting 
of 12mm thickness tested to meet OPS.

•	 When working in a harvesting system where 
the risk is assessed as likely that the machine 
will work within 100 m of an identified 
chain shot zone it should be equipped with 
polycarbonate sheeting at least 19 mm 
thickness and where available a greater 
thickness is preferred, particularly working 
around larger felling/processing heads that 
have a higher energy potential chain shot.
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•	 Polycarbonate must be mounted securely 
as per original OEM installation, or in the 
case of modified for forest operations 
purpose with appropriate bolts rather than 
rubber seals.

•	 Where minimum thickness is not met 
with original manufacturer design and 
conversion to recommended thickness is 
not feasible, an appropriate risk assessment 
is required to determine if adequate 
secondary shields, administrative controls 
and guarding can be installed to allow the 
machine to continue to operate safely.

•	 For a front and rear cabin guard using 
vertical or horizontal bars, complying to 
these guidelines the maximum clear area 
between a set of bars should not exceed 
100mm apart unless used in conjunction 
with polycarbonate sheeting 12 mm 
thickness or greater and be tested for OPS.

•	 Sweeps may be added and are additional 
protection fitted to the machine primarily 
to protect the machine from the forestry 
environment and secondarily to aid in 
the protection of the cabin and operator. 
Sweeps are generally not certified and 
should not be attached to, interfere with, 
or in any way compromise the function of 
the ROPS / FOPS/ OPS.

•	 Note: Sweeps should be inspected for 
damage and cracking. Damaged or cracked 
sweeps will not protect the machine 
adequately and may break resulting in the 
machine being unserviceable. Mounting 
bolts and mounts should be inspected 
regularly to ensure they are serviceable. 

•	 ROPS framing/structure
	> Not less than 75mm x 75mm RHS low 

carbon steel. Minimum wall thickness 
6mm and a maximum unsupported 
span of 800mm. 

	> Flat low carbon steel sheet having 
a minimum thickness of 6mm and 
a maximum unsupported span of 
800mm continuously welded (thicker 
plate material may allow for increased 
span where structural performance is 
equivalent).

	> Re-enforced polycarbonate with a 
minimum thickness of 12 mm or greater 
and stiffening bars 50mm x 10mm on their 
edge placed at a maximum 100mm apart.

	> After market ROPS fittings should be 
attached with plates of not less than 
32mm thickness and secured by high 
tensile steel bolts (grade 8) of not less than 
32mm diameter with a minimum of 4 bolts 
per footing placed in a non-sheer position.

Access/egress
Cabin structure shall be fitted with an 
emergency exit in addition to the primary 
entrance / exit door. They should permit 
operators to get out of the cabin during a 
foreseeable emergency for example, rollover, 
submersion, fire, etc. The emergency exit shall 
be capable of being operated from inside and 
outside the cabin.
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Excavators and Backhoes (earthmoving)

Figure 18: Excavators and backhoes

An excavator or backhoe are primarily used 
for earth moving activities related to forest 
operations. The excavator will have a boom 
arrangement with different attachments fit for 
purpose such as rakes and buckets. The backhoe 
tends to be a smaller machine and, in addition to 
the boom with different attachments, includes a 
front end loader attachment for digging, pushing 
and lifting material.

Notable Cabin protection risks
•	 Machine rollover due to slope and/or 

unstable terrain.
•	 Cabin impacted by falling rocks, limbs, logs 

or entire trees.

Cabin – ROPS – FOPS – OPS
For machines that do not have the appropriate 
ISO 8082 ROPS, ISO 8083 FOPS, ISO 8084 
OPS, and SAE J1356:2013 OFPS certification 
and labelling as part of the original 
manufacturer design, the protective systems 
will need to be verified and/or upgraded to at 
least meet the guidelines as follows:

•	 Cabin front, side and rear should be 12mm 
polycarbonate or thicker tested to meet 
OPS or steel mesh from top roof top to the 
curve of the sweep leaving the front section 
open for maximum visibility for the operator: 
50mm x 50mm wire mesh x 5mm diameter. 

•	 The roof should be steel sheeting 6mm 
thickness or polycarbonate clear sheeting 
of 12mm thickness tested to meet OPS.

•	 When working in a harvesting system where 
the risk is assessed as likely that the machine 
will work within 100 m of an identified 
chain shot zone it should be equipped with 
polycarbonate sheeting at least 19 mm 
thickness and where available a greater 
thickness is preferred, particularly working 
around larger felling/processing heads that 
have a higher energy potential chain shot.
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•	 Polycarbonate must be mounted securely 
as per original OEM installation, or in the 
case of modified for forest operations 
purpose with appropriate bolts rather than 
rubber seals.

•	 Where minimum thickness is not met 
with original manufacturer design and 
conversion to recommended thickness 
is not feasible, an appropriate risk 
assessment is required to determine if 
adequate secondary shields and guarding 
can be installed to allow the machine to 
continue to operate safely.

•	 For a front and rear cabin guard using 
vertical or horizontal bars, complying to 
these guidelines the maximum clear area 
between a set of bars should not exceed 
100mm apart unless used in conjunction 
with polycarbonate sheeting 19 mm 
thickness or greater and be tested for OPS.

•	 Sweeps may be added and are additional 
protection fitted to the machine primarily 
to protect the machine from the forestry 
environment and secondarily to aid in 
the protection of the cabin and operator. 
Sweeps are generally not certified and 
should not be attached to, interfere with, 
or in any way compromise the function of 
the ROPS / FOPS/ OPS.

•	 Note: Sweeps should be inspected for 
damage and cracking. Damaged or cracked 
sweeps will not protect the machine 
adequately and may break resulting in the 
machine unserviceable. Mounting bolts 
and mounts should be inspected regularly 
to ensure they are serviceable. 

•	 ROPS framing/structure
	> Not less than 75mm x 75mm RHS low 

carbon steel. Minimum wall thickness 
6mm and a maximum unsupported 
span of 800mm. 

•	 For hydraulic excavators:
	> Mass greater than 20,000kg - not less 

than 100 x 100mm RHS low carbon 
steel. Minimum wall thickness 6mm and a 
maximum unsupported span of 800mm.

	> Mass less than 20,000kg - not less than 
75mm x 75mm RHS low carbon steel. 
Minimum wall thickness of 6mm and a 
maximum unsupported span of 1500mm.

Access/egress
Cabin structure shall be fitted with an 
emergency exit in addition to the primary 
entrance / exit door. They should permit 
operators to get out of the cabin during a 
foreseeable emergency for example, rollover, 
submersion, fire, etc. The emergency exit shall 
be capable of being operated from inside and 
outside the cabin.
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Bulldozer

Figure 19: Bulldozers

A Bulldozer is a tracked based tractor equipped with a blade or rake for pushing, ripping and 
moving earth, rocks and harvest residues.

Notable Cabin protection risks
•	 Machine rollover due to slope and/or 

unstable terrain
•	 Cabin impacted by logs, rocks or entire 

trees

Cabin – ROPS – FOPS – OPS
For machines that do not have the appropriate 
ISO 3471 ROPS, ISO 8083 FOPS, ISO 8084 
OPS, and SAE J1356:2013 OFPS certification 
and labelling as part of the original 
manufacturer design, the protective systems 
will need to be verified and/or upgraded to at 
least meet the guidelines as follows:

•	 Cabin front, side and rear should be 
12mm polycarbonate or thicker tested to 
meet OPS or steel mesh from roof top to 
the curve of the sweep leaving the front 
section open for maximum visibility for 
the operator: 50mm x 50mm wire mesh x 
5mm diameter. 

•	 Note: Leave room for operator access on 
both sides of the machine if guards are not 
fitted to door i.e. open canopy bulldozer.

•	 The roof should be steel sheeting 6mm 
thickness or polycarbonate clear sheeting 
of 12mm thickness tested to meet OPS.
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•	 When working in a harvesting system 
where the risk is assessed as likely that 
the machine will work within 100 m of an 
identified chain shot zone it should be 
equipped with polycarbonate sheeting at 
least 19 mm thickness and where available 
a greater thickness is preferred, particularly 
working around larger felling/processing 
heads that have a higher energy potential 
chain shot.

•	 Polycarbonate must be mounted securely 
as per original OEM installation, or in the 
case of modified for forest operations 
purpose with appropriate bolts rather than 
rubber seals.

•	 Where minimum thickness is not met 
with original manufacturer design and 
conversion to recommended thickness 
is not feasible, an appropriate risk 
assessment is required to determine if 
adequate secondary shields and guarding 
can be installed to allow the machine to 
continue to operate safely.

•	 Sweeps may be added and are additional 
protection fitted to the machine primarily 
to protect the machine from the forestry 
environment and secondarily to aid in 
the protection of the cabin and operator. 
Sweeps are generally not certified and 
should not be attached to, interfere with, 
or in any way compromise the function of 
the ROPS / FOPS/ OPS.

•	 Note: Sweeps should be inspected for 
damage and cracking. Damaged or cracked 
sweeps will not protect the machine 
adequately and may break resulting in the 
machine being unserviceable. Mounting 
bolts and mounts should be inspected 
regularly to ensure they are serviceable.

Access/egress
Cabin structure shall be fitted with an 
emergency exit in addition to the primary 
entrance / exit door. They should permit 
operators to get out of the cabin during a 
foreseeable emergency for example, rollover, 
submersion, fire, etc. The emergency exit shall 
be capable of being operated from inside and 
outside the cabin.
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LABELLING REQUIREMENTS

Information indicating the suitability of a 
structure added to a machine aftermarket 
should be marked on an identification plate 
and should include:

•	 The name and address of the manufacturer 
or modifier,

•	 Date of certification,
•	 The test number of the ROPS/FOPS,
•	 ROPS complies with AS/NZ 22.94.1,
•	 FOPS comply with ISO 8083,
•	 The serial number of the machine to which 

it is fitted, and the label is fixed to focal 
point where it is visible for inspection,

•	 Certified labels can only be provided by 
the machine operator/ attachment supplier 
or manufacturer, or certified engineer. All 
ROPS/FOPS to be certified, compliance 
labelling must be attached to the structure 
as noted above.

Factory integrated designed cabin protection 
should be labelled with ISO labelling.

Figure 20: Labelling requirements

OPS
Machines fitted with OPS may not always 
have a compliance label fitted.

Where this is the case, documentation must 
be readily available on request detailing 
compliance to an Australian or International 
Standard (AS/ISO) or an approved risk 
assessment. Any modification done to the 
machine must not interfere with or compromise 
the existing safety systems.

RISK ASSESSMENT
A comprehensive risk assessment must be 
carried out on each piece of equipment prior to 
commencing operations. This risk assessment 
will be consistent with the National Standard for 
Equipment [NOHSC:1010(1994)] clause 65.

A comprehensive risk assessment must also 
be carried out on the site or compartments 
the equipment is to be used on prior to 
commencing operations.

Risk assessment requirements for 
equipment

Equipment assessment - documented risk 
assessments should include but not be limited to:

•	 Confirm the equipment is fit for the 
purpose and provides the appropriate level 
of protection for operators and meets all 
legislation, standards, and best practice for 
the working environment.

•	 Confirm the maintenance of the equipment 
is current and up to date.

•	 Inspect the machine for existing damage 
or repairs that may compromise the 
operator’s safety. 

•	 Verify all safety and mechanical features 
are functioning properly.

•	 Verify the operator holds an appropriate 
certificate of competency, issued by an 
RTO for the operating environment and 
equipment.

Site or compartments assessment - 
Documented risk assessments should include 
but not be limited to:

•	 Terrain – risk of the equipment rolling over, 
sliding or the operator losing control.

•	 Ground conditions – add further risks or 
introduce new risks to the operations i.e. 
slippery conditions can increase the risk of 
the loss of control of equipment.

•	 Erosion –check if erosion is present on the 
site which could increase the likelihood of 
equipment roll over.
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•	 Exclusion zones – confirm that any 
present on site have been well marked and 
conveyed to the contractor.

•	 Trees – size of trees and average log size 
within the work area or residual native 
vegetation can increase the risk of falling 
objects in the operation.

•	 Debris on the ground – if debris on the 
ground is travelled over by the equipment 
there may be a greater need for ground 
clearance and operator protective guarding.

•	 Stumps or stump holes – can adversely 
affect the stability of equipment often 
causing sideways movement off the stump 
and a greater risk of roll over or of injury 
to the operator by the sudden movement 
or jarring when the equipment strikes or 
moves off the stumps. 

•	 Second rotation sites - in particular require 
greater care in the selection of equipment 
to be used on these sites, things such 
as operator comfort, sudden movement 
off stumps, jarring the operator while 
travelling over the stumps, requirement 
for the operator to be looking behind, seat 
belts, operator protection from falling and 
flying objects, operator fatigue, ground 
clearance and working in isolation should 
be considered.

2  safety helmets not required while in a properly guarded cab

Table 2: Summary of requirements for all machines2

Required for 
best practice

Recommended 
for best practice

ROPS (Rollover 
Protection)



FOPS (Falling objects 
protection)



OPS Side & Rear 
Mesh Guarding and 
or Polycarbonate 
Windows if fitted with 
a hydraulic powered 
saw



Seat belt if fitted by 
the manufacturer 



Equipment Risk 
Assessment



Fire Extinguisher/s 

Fire suppression 
system



Log books/ Daily 
inspection sheets



Maintenance 
records and machine 
inspections



Operators Manual 
instructions



Equipment 
registration where 
applicable



First Aid equipment 
(on machine or 
nearby)


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APPENDIX A – RELATED DOCUMENTS

AS 2294.1 Supplement 
1-2003

Earth-moving machinery - Supplement 1: Operator protective structures fitted to 
equipment used in the timber industry (forest operations)

AS 2294.2 - 1997 Earth-moving machinery - Protective structures, laboratory tests and performance 
requirements for rollover protective structures

AS 2294.4 Earth-moving machinery - Protective structures, specifications for defecting limited 
volumes

AS 1636.1 Tractor - rollover protective structures (ROPS). Criteria and tests - conventional tractors

AS 4100 - 1998 Steel structures

AS 4988:2002 Earth-moving machinery - Hydraulic excavators - Laboratory tests and performance 
requirements for operator protective guards

ISO 3449.3:2005 (replaces 
AS 2294.3:1997)

Earth-moving machinery - Protective structures, laboratory tests and performance 
requirements for falling objects protective structures

ISO 3471:2008 Earth-moving machinery — Roll over protective structures — Laboratory tests and 
performance requirements

ISO 80821:20093  Self-propelled machinery for forestry — Laboratory tests and performance requirements 
for roll over protective structures — Part 1: General machines

ISO 8082-2:2011 Self-propelled machinery for forestry — Laboratory tests and performance requirements 
for roll over protective structures — Part 2: Machines having a rotating platform with a 
cabin and boom on the platform

ISO 8083:2006 Self-propelled machinery for forestry - Falling object protective structures, laboratory tests 
and performance requirements

ISO 8084:2003 Machinery for forestry operator protective guards (OPS) - Laboratory tests and 
performance requirements

ISO 10262 Earth-moving machinery — Hydraulic excavators — Laboratory tests and performance 
requirements for operator protective guards

ISO/DIS: 21876  Machinery for forestry — Saw chain shot protective windows — Test method and 
performance criteria

ISO/CD: 11839  Machinery for forestry — Glazing and panel materials used in operator enclosures for 
protection against thrown saw teeth — Test method and performance criteria

J1040 Minimum performance requirements for rollover protection for purpose-built forestry 
machinery

SAE J1194 Minimum performance requirements for rollover protection structures (ROPS) designed for 
wheel-type tractors

SAE J1356

SAE J2267

Minimum performance criteria for falling object guards for excavators

Minimum Performance Criteria for Operator Front Protective Structure (OFPS) for Certain 
Equipment
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