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Steep Slopes

Serious Incident Rate — off work more than 30 days

Hand Falling vs Mechanized Falling
Serious Injury Rate

Safety! *
Labour shortage .
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Steep Slopes - Canada
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Several steep

slope FPI
reports and
Info Notes
being
produced.

INFO NOTE
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Winch-Assist Technologies available to
Western Canada Fi i e S Sl o g

conditions. The LG150 was designed and bul In sk months for Starks Timber Processing of Puyuliug,
Washingion. Siarks confracts for Weyerhasuser and Simpson Timber and had experdmented with

J LII'_V" 2016 — Technical re pol't no. 37 WINA-assist Using 3 Lanlec Yarder. Knowing what hay wantad, S1arks Worked wih T-Mar to match the

sasign to thelr vision.
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Winch-Assist Wave in BC

Winch Machines|Western Canada US PNW
Current Planned|Current Planned

Climbmax 5 2 1

ROB 7 5 1

Haas 2 5

HSM 2 3

Herzog/Alpine 1 4 4

EMS 1 4 8 8

Summit 1 9 12

T-Mar 1

FFE 3 3

T-Winch 1

Total 22 27 23 21 93

= 49 machines purchased/planned in Canada
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Why Winch-Assist? Safety
't 1s About Our People

Annual Rate of All Incidents
Jan 2003 - May 2015

B Annual Tonnes sss=Allncidents - 600000

\

- 200000

400000

74}
e
=
@
L
o
c
b=
w
o
£
=]
=

- 200000

- 100000

0 T T T T T T T
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Source: Dale Ewers Year




International Developments

First Serious Incident

| Man seriously injured in Canterbury
logging incident

Last updated 09:02, June 14 2016 @ o o @

© 2014 FPInnovations. All rights reserved. Copying and redistribution prohibited. ® FPInnov: & 2 3-year-old man became trapped under logging machinery near Methven an Maonday.



International Developments

Kiwl Incidents:

« Several (10-12) cable failures
« Both single- and double-cable systems
« Anchor (excavator) tip-overs

« Winch drum detached from anchor

« Cable released from obstacle/rub tree

« Attachment points have also failed

* Broken shackles

* Highlights need for R&D in this area

D
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SAFETY ALERT

Cable Assist Drawbar - Mechanical Failure

Background
A cable assisted feller buncher was walking down a 20 degree slope, as it turned to go around a

tree the eye of the drawbar failed catastrophically. The failure allowed the shackle connecting
the feller buncher to be pulled through the eye of the drawbar and left the feller buncher

without cable assist. The feller buncher remained stable during the incident.

The drawbar had been certified in September 2013 to 24 tonne SWL.

The drawbar and operator have contributed in excess of 3000 hours of cable assist.

Source:
R.Visser 2016

Photo 2: Shackle with remnants Photo 3: Eye of draw bar . @,
of on pin FPInnovations




HAZARD ALERT!
TETHERED FELLING MACHINE ROLL OVER

Background:

A felling machine was traveling back up the same path he came down on, towards the tethering
machine, bunching trees as he went. At the time of the incident he was parked on, or near, a
rocky outcrop and was moving wind thrown trees out of the way. As he slewed the felling head
around the left side track lost traction, which caused the right track to lift off the ground. Thisin
turn caused the felling machine to start tipping over. The operator hit the control to get the
tethering machine to increase the tethering rope tension, which momentarily held the felling
machine but because it was at such a high angle it continued to tip, then rolled onto its roof,
where it came to a stop. The operator exited the machine, uninjured, through the main door.

Learning from this incident:

* The machine was positioned incorrectly over a small rocky outcrop — it should have been SOU.I‘CGZ
above or below the small rocky outcrop to get stable footing. This was due to the operator R.Visser 2016
being too complacent, as he had been working on relatively gentle slopes for most of this

setting. @’

* Need to be aware of machine position when on upset terrain and/or slewing to the side with FPinnovations




e SAFETY ALERT

Broken Tether Rope

Background

Unbeknown to the
operator the ropes of a
twin drum cable-assist
machine crossed over one
another in front of a stump.
The machine began to in-
haul and, under tension,
one of the winch ropes
broke at the ferrule.

Neither the tether nor the
harvesting machine lost its
footing.

No one was injured.

Contributing factors:
The ropes crossed below a

tree stump and outside of

© 2014 FPInnovations. All rights reserved. Copying and redistribution prohibited. ® FPInnovations, its marks and logos are trademarks of FPInnovations. R . Vlsser 20 1 6 FP' nn D‘lﬂrﬂtlﬂﬂ



Hazard Alert

"ClimbMAX Harvester Rolled onto its side”™

Incident

A ClimbMAX winch assisted felling machine
was entering a new face from off a formed
track. Due to a rock outcrop, it was decided
to walk 10m up from the deadman location
to enter the work area, this put a sharp
angle in the wire from the machine to the
anchor point. When the operator drove over
the edge of the track the weight of the 3
machine unearthed a high stump which caused the machine to lift onto 'I'_he stump
reducing traction ability, now tension from the wire was being applied resulting in the Source:

base machine being screwed sideway, the operator was unable to reposition the boom :

fast enough resulting in the machine rolling onto its side. R.Visser 2016

1. The Operator was not injured

2. There was no damage to the machine N

3. The slope was 83% or 40 degrees . @
: : d : FPInnovations

4, There was no fuel or oil lost from the machine, protecting the environment.




Safety Alerts

= |ndustry hesitant to report winch-assist incidents.
= Most incidents are mistakes, but important to learn

from our mistakes!

-> Important to report all incidents.
-> Important to provide all detalls.

SAFE Companies

All incidents are preventable;
near misses are gifts

A Today, I'm going to talk abc
g that really had a significant
B and what | think the bigges
them are.

“l was in Edmonton at the |
Alberta Hospital doing inte
burn victims from an explos:

happened in Fort McMurra:

Cherie Whelan.

Tip of the Iceberg

Yy * other disabling
4 = incidents

| Minor
- ]
Injuries

_  Near Mi: |
Hazards |
Unsafe

Conditions/
Behaviors ‘J
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Calculating Safe Operating Limits

Coefficient of Friction determines Tractive Effort

[1% 100 - 90 TE- Dry, load bearing ground.

[ 1% 90 - 70 TE- Brown earth under moderate climatic conditions.
[[1% 70 - 50 TE- Soil with high clay content under wet conditions.
[1% 50 — 0 TE - Wet soft/boggy ground.

Line Pull vs Terrain
(Based on 35 tonne tethered machine)

14000 S
Machine Weight 40 Tonnes |

12000
Terrain Slope 35 Degrees
Traction Efficiency 70 % g 10000
Cable Assist Tension 0 Tonnes £ somo
Working Force 0 Tonnes E

i 8000

Gravity Force

Tonnes 4000
Tonnes
2000 11—
Traction Force Tonnes {

Normal Force

1 3 5 7 9 11 13 15 17 19 21 23 25 7 29 81 33 35 &% 59 41 &3 45

Residual Force 0.0 Tonnes Siope [degrees)

pronibited. & Source: R.Visser 2016



- Research
focus:
Productivity

M Bunch

B Cut

B Swing and grab

B Shrub brush

® Travel (downbhill)
m Travel (uphill)

W Operational delay
m Other

' Forward

@ Line handle

0.6% 2%

| Cut and bunch
 Forward

u Move

| Other

H Line handle

B Op. delays
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Research focus: Tension

= Extreme tension events:

Cable Tension Tonnes)

L

Plastic limit

Endurance Limit

Safe Working Load (SWL)
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Research focus: Anchors

= Anchors:

Stumps:
= Strong stump...or multiple stumps
= Fresh stumps, strong solls

Deadman:
= 4m deep, 50cm diam & 5m length log
= |nstall at right angles

... Notch?

... Horizontal angle?

A deadman
anchor |

Source:
R.Visser 2016 W)
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Research focus: Strength

= End Connectors:

—_ O

Hand Spliced Eye Pressad Thimble Eye
Pressed Solid Thimble Eye Pressed Soft Eye
Wire Rope Clips Spelter Socket
ﬂ ( > Source:
Split Wedge Ferrules Flemish Eye R.Visser 2016

o)
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Research focus: Rub trees pass

= Use trees to change direction :

= Tension drop through friction around tree
= Pull over trees

= Rope can cut/ bind into the tree

= Rope and tree heat up
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Research focus: Best Practices

= Builds on New Zealand documents and
fleld observations, work with stakeholders

= Continuous Improvement

= International knowledge exchange

= Adaptation to PNW

= Discussion paper — a living document

>
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Research focus: Environmental

= Working Group established
= Methodology discussion, remote sensing

>

25 © 2014 FPInnovations. All rights reserved. Copying and redistribution prohibited. ® FPInnovations, its marks and logos are trademarks of FPInnovations. FP' nn D"iratlﬂ ns



Research focus: Remote Sensing

= LIDAR assessing safety and
hazards report in progress

= Steep slope road construction

>
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Research focus: Remote Control

= Collaborations in development
> UBC - Kevin Lyons

= Tech Watch

>
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AME IS INNOVATION

Thank you

dzhamal.amishev@fpinnovations.ca
http://steepslopeinitiative.fpinnovations.ca/

Follow us on
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