Steep slope harvesting
machines
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Things that affect stability.
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What is a steep slope harvesting machine and their features.
What affects traction, and how a cable improves it.

Ways to help reduce machine rollover.

What are steep slope harvesting machines?

Steep slope harvesting (SSH) machines are
purpose-built for working on steep slopes.
In New Zealand, the most common winch-
assisted SSH machine is the excavator-
based feller-buncher that has replaced
manual felling in many situations.
However, SSH machines can be skidders,
forwarders, excavators, and specialised
tracked or wheeled harvesting machines.
This leads to many makes and models.
SHH can have a chassis built on tracks

or wheels. The cab can often level. The
power unit may be part of the cab /upper
structure or on the chassis.

Felling and processing SSH machines are
either wheeled harvesters or a tracked
harvester/feller-director/feller-bunchers.
They have either levelling or non-levelling
bases. Levelling machines are more
comfortable than non-levelling, especially
when slewing during felling or shovelling.

Log or tree extraction SSH machines
typically are levelling, or non-levelling
tracked excavator forwarders, wheeled
forwarders, clam bunk skidders, or four or
6-wheeled rubber-tyred grapple skidders.
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Excavator base vs wheeled machines

In New Zealand, excavator-based machines In these situations, sudden loss of traction
are commonly used for felling and and stability can occur.

shoveling as they typically have more
power, move larger trees, and have more
traction in steeper terrain or poorer soils.
However, their rigid base reduces the
tracks contact on uneven terrain, such as
when shallow rock is present.

Wheels are better on undulating terrain.

A major advantage is getting over obstacles
like stumps that excavator-based machines
struggle with. Wheeled machines tend to
have significantly better vision than
excavators because the boom is set high.
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Levelling vs non-levelling cabs

A levelling cab is essential for winch- Studies have also shown that productivity
assisted operations on very steep slopes. and operability is enhanced when using a
A leveling cab redistributes the centre levelling cab.

of gravity uphill to improve stability,
especially on slopes over 33 degrees
(65 percent). It has been shown that
they reduce rollover risk.

Hydraulic rams A and a pivot B levels the cab.
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Machine features to safely and effectively work on
steep slopes

Steep slope harvesting machines are purpose built for their work environment.

General operation

A Engine designed B Cable C Minimum 2 D Adequate
to work on the attachment (preferably 3) traction and
maximum slope points emergency slew power for
limit engineered for exits with two steep slopes
the expected accessible from
loads the outside

E Fluid systems
designed to
operate on
steep slopes

Also:

- Emergency back-up system to ensure stability should the winch, wire rope,
or anchor fail.

- Designed and tested to operate continuously for steep winch-assist.
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A Fully B Minimum C Comms system D Fire
integrated/ four-point seat extinguisher
automatic fire belt harness (lap
suppression 75mm +
system shoulder 50mm)
Also:

Noise levels less than of 85 dBA otherwise hearing protection.
Aircon (15-250).

A place to secure all water and food containers.

No loose or dangerous material inthe cab.
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Upper structure - external

A Compliant forestry cab with ROPS, B 19mm polycarbonate or equivalent
FOPS, and OPS front window
Also:

- Over-riding and functional braking system in the event of loss of machine power.
- Guarding that protects the steep slope harvesting machine’'s mechanical operation.
- Company safety/emergency stickers.
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Undercarriage

Extended (>50mm) single grouser track shoes
for tracked machines and chains or bands for
rubber tyred machines.

Machine attachment points

A low frame-mounted attachment point is Sharp edges can damage the rope or chain
usually best. Do not sling around the lower and the machine structure could also be
structure. damaged.

Cable attachment points engineered for the A certified heavy duty towing hitch.
expected loads.
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A Risk of extreme side loading of chain link

Electronic systems

The following are recommended:

- A winch monitor, with audible alarms, - Hour meter that tallies the number of
showing the hydraulic temperature or hours the winch and cable operated to
over-temperature light, cable tension monitor cable use and life.

and overloads, remaining available rope
length, and when the minimum number
of cable wraps is reached, rope length
in use and spooling errors.
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Remote control systems that incorporate safety Prevent accidental operation of the Steep
redundancies. Slope Harvesting machine when the winch is
in manual mode.



Steep Slope Harvesting Best Practice Guide 39

S

-
W
——

[ A
CAmmae L
i

g
Vs X A et

¥
f_"‘?—
| g

Camera display of obstructed view areas for the
operator including winch.

Take care of aerial and electronics, they can be damaged.



	_Hlk72413426
	_Hlk72420791
	_Hlk73095678
	_Hlk79832848
	_Hlk64458820
	_Hlk64526072
	_Hlk61098124
	_Hlk72412029
	_Hlk72412048
	Chapter 1
	Overview of winch-assist ground-based harvesting
	What is winch assist harvesting
	Why use winch assist systems

	Chapter 2
	The operator
	What it takes, from professional operators 
	What training you need
	How to manage fatigue and emergencies
	Ways to work with hand fallers

	Chapter 3
	Winches
	The different winch types and how they work
	That traction assist is not winch assist
	Your machine skills could impact winch tensions 

	Chapter 4 
	Steep Slope Harvesting Machines
	What is a steep slope harvesting machine and their features 
	What affects traction, and how a cable improves it
	Things that affect stability
	Ways to help reduce machine rollover

	Chapter 5
	The anchor and repositioning
	Different sorts of anchoring systems
	Why anchors fail and how to stop this from happening

	Chapter 6
	Rigging
	About wire rope and the different connectors’ strength
	Why bending a rope can severely damage it
	What rigging guidance need to be followed

	Chapter 7
	Common operational situations
	Use redirects (rub trees or stumps)
	Manage the boundary between winch assist and manual falling
	Anchor winch excavators on a narrow ridge
	Set up uphill winch-assisted operations

	Chapter 8
	Risk Assessment and Management
	Some of the hazards and risks you need to manage
	Ways to reduce them
	Some useful reference material

	Chapter 9
	Steep slope harvesting and the environment
	How winch-assist can affect the environment
	Why winch-assist can create a lighter footprint on the groundthan an unassisted machine 
	Ways to improve environmental outcomes

	Chapter 10
	Stability and traction
	How gravity changes stability
	Things to watch out for that affects machine stability
	How traction changes with slope and soil conditions
	Why a winch improves traction

	Chapter 11
	Planning winch assist operations
	What makes a good plan
	Planning starts well before the felling starts and finishes afterthe machinery leaves
	Your role in the planning process, whether planner, contractor,or operator

	Chapter 12
	Machine and Rigging Inspection, Servicing and Maintenance
	Regular inspections for:
	Servicing, including annual inspections
	Guidance to help safely undertake repairs and maintenance


