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Preliminary studies on

AMSTEEL-BLUE rope
are encouraging

By Mike Crouse

he dream of using lighter cable in logging op-

erations has been around for some time, and
likely on many logger’s minds, particularly at the
end of a day’'s work. Earlier efforts of past years
proved to be entirely unsatisfactory for heavy
pulling, due to stretching and a relative lack of
strength overall.

The new generation of synthetic line, however,
is showing some genuine promise, enough so that
it's being literally put to (and through) the tests
in the Forest Engineering Department at Oregon
State University, in Corvallis, Oregon with stud-
ies being funded by Oregon Occupational Safety
and Health Administration (OR-OSHA).

First, the new generation of synthetic rope has
little in common with its predecessors. The differ-
ences are vast. A number of synthetic ropes have
been introduced into industrial use including
ropes constructed from plastic fibers of nylon,
polyester, polyethylene, and polypropylene.

The particular rope being studied is ultra high
molecular weight polyethylene (UHMWPE) fiber
rope, under the product name of AMSTEEL-
BLUE and is manufactured by Samson Rope
Technologies (formerly, The American Group) of
Ferndale, Washington (www.samsonrope.com).
The polyethylene fibers are combined to yarns
and the yarns are combined into strands that are
formed into various rope constructions including
twisted, plaited, and braided. AMSTEEL-BLUE
is a 12-strand braided rope. This synthetic rope
has a higher breaking strength to weight ratio
than steel, by a factor of 9 to 10. Other favorable
characteristics include high flexibility, low stretch
(other than the newly formed eye-splice), and a
specific gravity less than one (floats), and can be
easily spliced. Coatings can be applied to in-
crease resistance to abrasion, prevent contamina-
tion, and increase ease of splicing used ropes.

The synthetic is generally the same material

In Your Future?

commonly used for fuel containers.

Weight difference
he most obvious plus of synthetic rope is
the difference in weight. For a given diameter,
steel wire rope is 7.5 (extra improved plow steel,
EIPS) to 9 (swaged) times as heavy as a compara-
ble length of AMSTEEL-BLUE rope (See Fig. 1).
The synthetic rope is also flexible and does not

loads are similar to specifications, the test section
has considerable elongation due to the buried eye-
splice end connectors. These eye-splices would
need to be pre-conditioned to about 50 percent of
the rope’s rated ultimate strength to take all of
the “stretch” out of the eyes in the rope segment.
The current set of tests did not test abrasion or
degradation in synthetic ropes, though in testing
a sample of AMSTEEL 815 synthetic rope used
three years as a guy-
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STEEL vs. steel products is significantly higher
than in previous synthetics as well (See Fig. 2).
Comparisons between published breaking
strengths for some common logging wire rope
grades and constructions (EIPS and swaged) and
those published for AMSTEEL-BLUE. At medi-
um rope sizes (0.5-0.625 inch diameter), synthetic
strength exceeds both EIPS and swaged wire
ropes. At larger diameters, the synthetic advan-
tage diminishes to about equal EIPS strength at
a 1-inch diameter. Rope elongation is also shown
for AMSTEEL-BLUE under loads in Table 1 (on
Page 8). These elongation values are an increase
of 0.3 feet per 100 feet of rope length at loadings
shown (an absolute

strength of the AM-
STEEL-BLUE and its relative effect, both long
and short term, in reducing injuries and reducing
work loads. Reducing the weight, increasing the
flexibility, they feel should result in both better
productivity and fewer injuries, both in the short
term, and longer term.

With fatigue being implicated in many logging
accidents, serious disabilities, and even fatalities,
the hope is synthetic rope will prove a significant
advantage and have a significant impact on those
risks. While the studies continue, results to date
look very promising. “We have seen heart rate dif-
ferences when using synthetic rope,” said Dr.
John Garland, of Oregon State, one of those in-
volved in the study.
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You cannot use com-
pression fittings on the synthetic ropes. Instead
eye splices are called for. In tests, low tempera-
ture epoxies in poured sockets, tested for pulling
strength, failed much below the strength of the
rope. More tests with different epoxies are
planned..

While the final elongation of rope sections at

workers were more

sure footed, because the steel is more difficult to
deal with in general.”

Using the initial results from skidder winch

lines trials implies a good potential for increased

(Continued on Page 8)
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work output as well. “Using five
turns per worker (during the trial) it
is projected a 10% increase in pro-
I ductivity on a daily basis might be
possible for a single machine opera-
tor setting his own chokers,” Gar-
land reported.

While prospects are very encour-

O

the synthetic rope through reduced
costs by replacing the need for more
expensive harvest systems or addi-
tional roading. Gains might also
come during cable equipment set-
up, faster manual work, use in heli-
copter logging, balloon logging and
many applications not yet consid-

ered.
“The light weight and high
strength of synthetic rope provides
the potential to in-

TaBLE ONE. Elongation as a function of loading
for AMSTEEEL-BLUE (UHMWPE) synthetic rope.

crease skyline payloads.
The benefits will be
greatest at low deflec-
tions where the ratio of

5/8-inch diameter rope

1-inch diameter rope

total line weight to net

Steel Synthetic Steel Synthetic payload is greatest.
Deflection [Payload |Payload | Percent |Payload (Payload | Percent Table 2 illustrates the
(percent) |(pounds) |(pounds) | Increase |(pounds) |(pounds) | Increase p otential benefits of us-
4 1645 2743 67 4096 5373 31 lng synthetic rope (AM-

8 3779 5512 46 9450/ 10814 14
12 5824] 8177 40 14581 16052] 10 STEEL-BLUE) and

wire rope (independent

aging at this point, Garland empha-
sized there is more research to be
done, particularly in real-life logging
applications. Still, results to date
are encouraging.

Future potentials
s noted in their paper submit-
ted in the skyline logging sym-
posium at the University of Wash-
ington this past December:

“If synthetic rope could increase
payloads for cable systems or allow
access to difficult terrain, substan-
tial benefits might be attributed to

wire rope core, EIPS).
Two rope diameters are compared
for a 1500-ft span, zero chord slope,
where a load is fully suspended at
mid-span. The maximum payload
that brings each rope up to its de-
sign load (1/3 of breaking strength)
is calculated. At low deflection (4%)
the synthetic rope provides a 67%
increase over the fully suspended
payload for the 5/8-inch wire rope
and 31% for the 1-inch rope. The
percentage increase declines as the

(Continued on Page 9)
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ALLIED POWER PRODUCGTS, ING.

Winches available
for any application.

- Skidding
- Tong throwing
l; - Yarding

Single or multiple
drum systems.

THE WINCH & HOIST SPECIALISTS

6590 SW Fallbrook Place, Beaverton OR 97008
Toll Free (800) 248-4896
www.alliedpower.com

Fax (503) 646-1996
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STEVE PILKERTON researcher at OSU settrng a “twister” with synthetrc
rope. OSU researchers are in the second installment of research on the syn-
thetic line’s potential uses and how it functions in real world logging condi-
tions. To date, the results appear to be promising, with more research to be
completed over the next two years.
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Corrugated Culverts can
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equal alternate to steel and vy
aluminum. (Even though
prints and bids only list | | .
steel and aluminum.) - ) - -

No Dents, No Rust, No Problems!

e Direct from factory to you - both
price and delivery

* You can count on getting product
when you need it
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ADVANCED DRAINAGE SYSTEMS, INC.
3695 Truman St., Washougal, WA 98671

 Fish Baffles available
* Geo-textiles are available and
can be shipped with culvert order
* Will calls gladly accepted
call 800-733-8523

for your local dealer
Fax: (360) 835-3823
or call

Tony Hansen
Timber Specialist

360-607-8321
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Cascade

EQUIPMENT SALES

Located at Exit 79 off I-5

LOGGING & CONSTRUCTION

(360) 748-1182

He—

fax (360) 748-1198
1380 NW State St.,Chehalis, WA 98532

TOWERS & YARDERS
CHRISTY HD Truck Mounted Spar & Yarder,
800 hrs., good linesPrice Reduced to 145,000.
CAT 235 w/Pullmasters (3), cleaned up, readg 06,

SKAGIT BU98, SP, T-110, slackline spar, cleaned &

ainted, read O WOrK « oo $79,500.

KAGIT BU84, trailer mt., T-100 ..".... .P.O.R.
SKAGIT 747, on rubber, new paint . ..$125,000.
SKAGIT 737 trailer, T90 Eatons . . ... $75,000
SKAGIT BUSOC self propelled . .$30,000
SKAGIT BU8OC, T-100 ..... $18,500
SKAGIT SJ4R, needs work R 12,000
SKAGIT SJ-2R 3-drum ....... 19,500
SKAGIT GT-3, tracks w/Ea Iet . $65,000
SKAGIT MY50 Slackiine, 70’ trailer $32,500
AC, w/Carco tripledrum . ............ 6,0

gg) MADILL 071's .......... $50,000.-75, 000.

1 MADILL, 4-guys, HD tube, reaIIy nice

ss' MADILL 009, Cat & Detroit $22,000-$29,500.
3 MADILL Swmg Yarder, very good )355 000.

122 MADILL Swing Yarder, excellent .5»225 000.

‘95 HOWE LINE MARK 1V, slackline . 5»122 500.
(2) SKOOKUM-TYEE Slacklines K-114 & K-65 .
............................ $29,500.ea.
WASHINGTON 137 Slackline, 90’, 7 gu s, 1-
evece MOVE . . ..o viiiiiie $9 000
ASHINGTON 108 Swinger, rblt eng. :$29,500.
WIW TL-6, 4-axle, Cummins . ........ 5>22 000.
T-BIRD TMY45 on tracks w/lines & r|gg|n% 000.
T-BIRD 355, track . ............... $325 000.
T-BIRD TTY70 Detroit & Cat power, 1988 & 1994
T-BIRD TSY255, late model . .. ...... $350,000
PSY 200, track & rubber ....... 85,000. each
WESTCOASTER 6V-92, Eaglet . .... $64,5

EDCO Mustang KT1150 power, (5) drums, sIack-
line, 1 1/8” skyl|ne 60 tower, 4- axle SP $60 000.
FELLER BUNCHE &
PROCESSORS
LINK-BELT 3400 w/3000 stroke delimber $99,500.
TIMBERJACK 990 W/Viking single grip$100,000.
TIMBERJACK 2618, 1996, needs rails .$82,500.
1994 CAT 325 Logger w/97 Log Max processor .....

................................... $155,000.
*1985 CAT 227, Rotosaw 22 in. ...... $32, 500
CAT 225, w/shear, rebuilt engine .. ... $18,
BALDERSON Stroke Delimber . .$8,000. OBO
HAHN track mount, swinger ........ $197,500.

%IK HAHN HARVESTER $10,000. - $45,000.
LMET 500 W/Dangle Head, very good $92,500.
BARKO 475 W/Keto 1000, $95,000.
1995 KETO 500, updated computer extra parts .

................... SPECIAL $16,500 OBO
KETO 500, 1997, new tracks, ....... 9,500.
KETO 500, 1994, verygood ......... 36,000

1994 CTR 314 measuring bar, (2) saws, excellent

.............................. $35,000.
DANZCOPT18, .................. ,50
DANZCOPT20, ................. $17,500

SKIDDERS
TIMBERJACK 404 Swing Grapple . .. .$12,500.

CAT 518G, 1993, fixed 100" grapple w/wmc(l)l

85% tires, Iong frame .............. 5,00

CAT 518, winch & grapple, 40% tires . .$14,500.
CAT 518 line, straight . ............ 5,000.
CAT 518 arts machine, runs OK . .. .. $6,950.

JOHN DEERE 540, Line Machine, good $8,950.
JOHN DEERE 440 clean ........ . .$8,000.
GARRETT 25A, I|ne new tires. . 1

GARRETT 21A winch, rebuilt eng
CANCAR C-7, line machine

CANCAR C-7 w/grapple (parts machine) . ]
CLARK 666, line machine ........... 7
FMC 200, track withwinch .......... $18,000

MT. LOGGER 150, rebuilt eng. & trans., good rub-

ber ... $1 1 500
IHC S-9, parts machine .............
DOZE S & FRONTEND LOADERS
(3) CAT 988B’S, w/Iog fo ks ...
............. , $80,000. & $100,000.
CAT 988F, lo forks Medfor ....... 210 00.
CAT D8H 46

W|nch rblt eng., 90% U/C $32 580
CAT D6C, 10K w/FS winch, arch, st. blade
tilt, ROPS canopy $24,500. & $22,000.
CAT D5H, T%rapple Cat ................ POR
CAT D4H 8rapp|e winch, clean, cglad $44,950
DRESSER 175C, 4&1 & log forks w/brush blade
Esco %rapple wmch & arch available) . .$24,500.
winch, clearing rake new ralls .$14,500.
DRESSER TD8G 6-way, ROPS ... ... X
EXCAVATORSIBACKHOES
CASE 580C, 2 wh., 2 buckets, ext. hoe, nice .$14,500.
225, w/bkt. &thumb EXC. v 8,000.
HITACHI CH181, w/52 in. bucket & clam$15 000.

{3} CAT D7Gs, 9

CARRIAGES
EAGLE I good cond. .............. $2
EAGLEIV ................ $28,500.-32,500
EAGLETS ............. $19,500 to $22,950.
DANEBO Motorized Slackpuller ...... $9,950.
DRUM LOK Carriages . ... .... .$4,500.
YOUNG Iron Bird, good . . . . . .. .

MAKI 11, w/radios, good cond. . ..

George
says, “If
you are
going to
buy any
stock,
check with
me first!”

LOG LOADERS
1995 HITACHI EX-200 Logger, Jewell .$70,000.
1997 HITACHI EX200-5 Logger w/Jewell . . .. ..
............................. $120,000.
HITACHI EX-300, Pullmasters, rear entry cab,
excellent . ...................... $235,000.
BARKO 475 Logger
BARKO 550, tracl .
(2) PRENTICE 600, on rubber . . . . . ea. $24,000.

T-BIRD 840, with Pullmasters, 1992 . .$120,000.
T-BIRD 738 Log Loader, good U/C . $58,000.
T-BIRD634,1996 ................ 122,500.
HOOD Log Loader on 1974 Mack . $25 000.
EACAT 235B, Young boom ....... $ 500 ea.

T 235, track telescopic cab, good §20 000.
CAT 225 w/325 U/C, lots of repairs . . . .$34,500.
CAT EL300B, 1992, w/Pierce . ....... 63,500.

CAT 330 Shovel Logger new pumps, low hrs. $200,000.
MADILL 3800 Log%_ng Shovels, good . PO R
MADILL 2800 Log Loader ...........P.O.
(2) HITACHI EX 300 LC-2, bad rotek on one | g
ers . ... ....PO.
ITSUBISHI 230, rblt hyd., track mt., tilt cab$34 500.
KOMATSU 250 Logger 1994 excellent$99 500.
KOMATSU PC 200-6, w/Allied wmches exc. $142500
BANTAM 515, on Pierce, clean ...... $16,000.
CASE 9030B, 1998, 5000 hrs., high & wide,
Pierce boom & grapple .. .......... $120,000.
CASE 9020, guarded, Timbco FB saw head,
bucket, thumb grapple & live heel, 5,000 hr;

exXCellent ... ... P.O.

CASE 170C, (burned), parts or? .P.O.R
LINK-BELT L54300, 1990 .......... $55,000
LINK-BELT LS5800, 1980, good ... .. $21,500
LINK-BELT 3800, track very good . ..$60,000

LINK-BELT 28000 2000, Pierce boom, QC,

% le & Log Max $185,000.

00 229 Shovel Logger, 1997 .$99,000.
TRUCKS & TRAILERS

FORD 1999 F550 SERVICE TRUCK, crew cab, 6-

sp., L|nco|n Ranger 9, air comp., Auto Crane,

60, 000 MIIES .« . o ovve e $44,
EVERGREEN Short Log Trlr, hyd. scales, $4 500.
HYSTER 3-Axle Tilt, 1079 ... .......... $20,000.

.............. $4,500.
1979 KW 10-12 yd dump, Big Cam 400 $12,000.
1980 KW Logger, (glider k|t§> steel frame, 6V92 $9 500.
1985 KW Log ruck, Big Cam 400, Vulcan scales$14 500.
89 KW, Cummms 444, 13-sp., w/trailer .$27,500
1988 Pete Dump, 15’ box Cumm|ns 15-sp. $27 500.
Short logger-1986 Pete, Cat 400, 6&4 elect. scales
1971 Peerless truck & trailer, SSHD-5:29 . $27,500.

MISCELLANEOUS

1(10) METAL DESKS, wood-lam tops .. .$50. ea
3) truckloads of aluminum frame office
dividers, nice . .......... $100. per 4 pcs
BAYLINER BOWRIDER 17 foot, US Marine 50

El w/trailer . . ... $3,950.
LUMINATOR ROAD SIGN TRAILER $2 500.
FELLER BUNCHER BOOM, w/cyl . .. .
GENERATOR, 15 kw white diesel . . .$2,500.
GENERATOR, 60 kw turbine eng$2,500. each
GENERATOR 60 kw Duetz 50.
GENERATOR, 200kw clev. e‘ﬁ $8,950.
FELLER BUNCHER BAR SAW HEAD $4,950.
FORD Fire Truck 50.
CAT 235C FINAL DRIVE .. ... ..... $3,500.
LIVE HEELS, 450, 475 Barko & others$2,000.
USED TALKIE TOOTERS ,500.
BACKHOE ATTACHMENT for witch & bgbcat

1971 IHC Dump, 5- yd

............................ ,500.
HYD BLADE, tilt & angle - small ... .$1,000.
TRENCHER, “ditch witch . ...... ... 1,000.
WISCONSIN CORES . . . ... .... $250. each
GEARMATIC 23 HYD WINCH ... ... $4,000.
SKAGIT HYD WINCH .. .......... $2,500.
SKAGIT worm drive guyline winch . . .$1,800.
SHEAR HEADS .. ... ........... ,500.
TD 25 RIPPER - 2 shank type . ... .. $2,500.
20' X 6' WELDING TABLE ........ 2,000.
LOG GRAPPLES - 966 ........... $2,500.
5&3 YD. DUMP BOX, w/o hoists .$500. each
Gl SINGLE AXLE TRAILER .. ... .. .. $500.
D-7ARCH .................... ,950.
EATON SKIDDER WINCH (JD) . .. .. $2,000.
TAG AXLE -low bed . ........... 1,500.

PUP TRAILER, flatbed .. ......... $1,000.

DEUTZ wihyd. drive & pumps, off Liebherr $4,500.

Several Winches for Dozers

_LI_Jsed Wire Rope, Butt Rigging, Grapples,
ires
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Synthetic Rope

(Continued from Page 8)

deflection increases.”

The studies now underway in-
volved using the rope in more rigor-
ous real-world settings with con-
tract loggers including:

= Static lines as guylines, etc. with
3 industrial logging contractors

= Establish wear and damage cri-
teria for users

= Verify ergonomic potentials with
ground-based logging with Stu-
dent Logging Crew and logging
contractors

= Test new rope formulations with
different coverings and braiding
construction

= Test the use of synthetic ropes to
replace wrappers on log trucks
with three firms including one
woman log truck driver

e Produce an illustrated user’s
guide for synthetic rope applica-
tions in logging

= Summarize ergonomic and work-
load reductions from using syn-
thetic ropes.

In addition, OSU’s ongoing re-
search on synthetic rope looks to
test, develop, and evaluate new
products and uses include:

= Evaluate end-connectors compa-
rable to those now available for
wire rope

= Use synthetic rope in running
line applications and develop de-
sign criteria for cable harvesting
software

e Conduct materials properties
tests for running line applica-
tions

e Evaluate manufacturer’s rope
coverings for running line appli-
cations

= Assess winchline mechanics and
spooling issues of synthetic rope

= lIdentify operating limits and
procedures for running lines

= Work with a carriage manufac-
turer to develop slack-pulling
and tensioning device for spool-
ing

= Assess the ergonomic benefits
from running line applications

= Estimate the economic benefits
from using synthetic rope with
running lines.

“I'm excited about this,” said Dr.
Garland. “This could be one of the
breakthroughs for cable logging.
Lower weight and greater payloads
could change the whole system, par-
ticularly if you could get into the
blocks as well. It could removed
some of the disadvantages from ca-
ble logging... and could be a big
plus.”

As summarized in their presenta-
tion to the skyline symposium, “We
expect to learn a great deal about
logging applications with synthetic
ropes with exciting research in the
next few years. Great promise exists
for improvements in logging safety,
worker ergonomics, and economic ef-
ficiency. Quantification and descrip-
tion of safe applications, limitations,
and useful life/replacement criteria
may lead to industry-wide imple-
mentation and benefits. These ar-
eas of research, with foundations in
the wire rope and cable harvesting
research of the 1960’s and 1970’s,
will advance the field with 21st cen-
tury materials and applications. As
with the case of many logging activi-
ties, innovation can then be ad-
vanced further once the rope is in
the hands of practitioners.”

Patience is the key at this point
in research. However, the promise of
lighter, stronger line, once its limita-
tions and benefits are fully explored
could make a big difference to future
operations, with a definite payoff for
working loggers.
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