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INTRODUCTION 

Over  t h e  l a s t  six years ,  LIRA has  
inves t iga ted  a l t e rna t ives  t o  w i r e  rope  as 
strops.  In 1980, t h e  r e su l t s  of t r i a l s  with 
polypropylene s t rops  w e r e  r epo r t ed  on (Ref.  
1 ). T h a t  Repor t  concluded t h a t  
polypropylene s t rops  w e r e  only su i t ed  t o  
logging sys t ems  where  t h e r e  was  minimal  
shock loading and  abrasion. L a t e r ,  in 1982, 
cha in  s t rops  were  eva lua t ed  and  found t o  b e  
a v iab le  a l t e rna t ive  t o  w i r e  rope  (Ref.  2). 

Polyes te r  roundslings have  been  t r i ed  as 
s t rops  in s o m e  European and  Scandinavian 
count r ies ,  bu t  the i r  use has  n o t  been  
widespread. In 1985, LIRA undertook t r i a l s  t o  
t e s t  t h e  viabi l i ty  of po lyes te r  roundslings as 
s t rops  in a hauler  opera t ion  under  New 
Zealand conditions. This Repor t  p r e sen t s  t h e  
r e su l t s  of t h e s e  t r ia ls .  
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BACKGROUND 
Initially, t w o  2m long roundslings were  t r i e d  
on a 70 kW skidder  in a second thinning of 
r a d i a t a  pine. Af t e r  o n e  day ,  t h e  slings 
showed obvious signs of de te r iora t ion ;  o n e  
having had t h e  o u t e r  cas ing  t o r n  by c o n t a c t  
wi th  a spl ice,  and  both  sling cas ings  being 
f r ayed  in p laces  f rom dragging through t h e  
scor ia - type  soils. From t h a t  brief t r ia l ,  i t  
w a s  dec ided  t o  e v a l u a t e  t h e  slings in a 
skyline hauler  opera t ion  w h e r e  abrasion could 
b e  reduced.  

ROUNDSLING SPECIFICATIONS 

Polyes te r  roundslings consis t  of a continuous 
s t r and  of polyester  cord  wrapped in to  a n  
endless  sling conf igura t ion ,  and  encased  in a 
colour-coded nylon o u t e r  sleeving. The  
colour-coding r e l a t e s  t o  t h e  s t r eng th  r a t i ng  
accord ing  t o  in te rna t iona l  s t anda rds  and  t h e  
s t r eng th  depends  on  t h e  number  of wraps  of 
polyester  co rd  within t h e  sling. The  s izes  
ava i lab le  r anne  in .5 m mult iples  f rom 1.5 m - 

F i g u r e  1 - P o l y e s t e r  r o u n d s l i n g s  w i t h  t o  6.0 m long, measured  e y e  t o  eye*. John  
l o g s  a t t a c h e d  Edward Butler  New Zealand Limi ted  s t a r t e d  

manufac tur ing  polyes te r  roundslings locally in 
1985 and  they  now marke t  t h e  following 
s t r eng th  ra t ings  in t e n  d i f f e r en t  s izes  

Ref.  1 Gaskin J.E. "A Look at  Polypropylene (lengths). 
Strops", LIRA Repor t  Vole 5 No.3 1980 * O v e r s e a s  m a n u f a c t u r e r s  s u c h  a s  S p a n s e t  

Ref.  2 Prebble,  R.L. "Chain S t rops  in Skidder a n d  Mammut s i z e  t h e i r  r o u n d s l i n g s  
Thinning", LIRA Repor t ,  Val. 7 NO. 7 a c c o r d i n g  t o  the  c i r c u m f e r e n c e  
1982 m e a s u r e m e n t .  



T a b l e  1 - P o l y e s t e r  R o u n d s l i n g  S t r e n g t h  R a t i n g s  
(1) Replacing t h e  wire r o p e  bu t t  rigging 

with a 4 m length of 19  mm 8 0  g rade  
Safe Working chain. 

Ref. Colour Load (SWL) SWL 
Ver t~caI  Strops (2) Connect ing  by hammerlock  four logging 

- 
kg kg rings t o  t h e  b u t t  rigging at .75 m 

in terva ls  f rom t h e  front .  (These 
BRSl Violet 1,000 750 logging rings w e r e  modified t o  enab le  
BRS2 Green 2,000 1,500 
BRS3 Lemon 3,000 2,250 t h e  roundslings t o  b e  a t t a c h e d  (see 
BRS5 Red 5,000 3,750 F igure  2)). 

I 
(3) Changing t h e  t h r e e  wire  rope  s t rops  fo r  

The  slings a r e  s t r e s s  t e s t e d  t o  t h e  above  s a f e  twe lve  4 m long roundslings and  
working loads (SWL) wi th  a 6 : 1 s a f e t y  convincing t h e  breakerout  t o  pres t rop  
f ac to r .  While t h e  slings w e r e  primari ly them.  
designed f o r  engineering applicat ions,  i t  w a s  
f e l t  t h a t  with the i r  very high s t r eng th  t o  
weight  r a t i o  (see Table 2) t hey  m a y  b e  
su i tab le  a s  s t rops  in  logging. 

Table 2 compares  t h e  cha rac t e r i s t i c s  and  
c o s t s  of t h e  various s t r o p  configurat ions t h a t  Ring 

could have  been  used in th is  s tudy.  All 
minimum breaking s t r eng th  (MBS) 
spec i f ica t ions  a r e  l is ted a s  tens i le  s t r eng th  
rat ings,  e y e  t o  eye ,  not  in t h e  s t r o p  
configurat ions.  All c o s t s  shown in Table  2 
a r e  at 1 August, 1986 and t h e y  r e f e r  t o  t h e  F i g u r e  2 - M o d i f i e d  l o g g i n g  r i n g  f o r  
purchase of a l l  new i tems,  discounting t h e  u s e  w i t h  r o u n d s l i n g s  
f a c t  t h a t  logging rings, chokers,  hooks, etc. 
c a n  b e  reused. The  sys t em worked as follows. Four s t rops  

w e r e  a lways  connec ted  t o  t h e  b u t t  rigging of 
TRIAL CONDITIONS t h e  hauler .  These  slings w e r e  removed when 

t h e  rigging reached t h e  bush and thrown 
The machine  w a s  a 97  kW Wilhaul hauler ,  e i t h e r  t o  o n e  side o r  t o  respec t ive  logs for  
rigged as a North Bend skyline sys t em using t h e  n e x t  drag.  Four  slings7 p r e s t r o p ~ e d  during 
19  m m  skyline, 1 6  mm mainrope and 1 3  m m  t h e  previous drag ,  would t h e n  b e  a t t a c h e d  t o  
tai l rope.  The t h r e e  s t rops  in use a t  t h e  t i m e  t h e  r ings on  t h e  b u t t  rigging ( see  Figure  3)- 
w e r e  3.5 m long 1 3  m m  wi re  rope  connec ted  
t o  logging rings, sliding on  a 3 m long wire  It  w a s  not  u n c o m r ~ ~ o n  t o  See two ,  and  
rope  b u t t  rigging. Ext rac t ion  w a s  uphill ove r  some t imes  th ree ,  slings a t t a c h e d  t o  t h e  o n e  
a sho r t  convex s lope  (140 m maximum) with ring. If t h e  breakerout  had  n o t  had t h e  
a n  18' s lope a t  t h e  t o p  and increasing t o  25' o ~ ~ o r t u n i t ~  t o  PrestroP, t h e  whole Process of 
a t  t h e  bottom. The ave rage  e x t r a c t e d  p i ece  Strop a t t a c h m e n t  was  done  during t h e  
s i ze  w a s  .19 m 3 ,  ranging f rom .09 m t o  breakout  cycle.  
.28 m 3 .  

Simultaneously wi th  this ,  t h e  hauler  ope ra to r  
Undergrowth in  t h e  a r e a  was  very  heavy and w a s  disconnecting t h e  roundslings f rom t h e  
stocking levels  low at around 700 s t e m s  per  logs f m m  t h e  previous d rag  a t  t h e  landing. 
hec tare .  A 54 cyc le  s tudy was conducted  on  O n c e  t h e  breakerout  was c l ea r ,  t h e  d rag  
t h e  exist ing opera t ion ,  t hen  t h e  sys t em would b e  e x t r a c t e d  t o  t h e  landing and then  
changed t o  accommoda te  t h e  roundslings. while  t h e  hauler  ope ra to r  was  tak ing  t h e  
The  changes  necessary w e r e  : roundslings off t h e  rings on t h e  b u t t  rigging, 

Table 2 - S t r o p  O p t i o n s  

Type C o n s t r u c t ~ o n  MBS Welght per Cos t  for  Cos t  of 
(Spec~f l ca t lons )  Usable Met re  4m S t rop  A t t a c h m e n t s  

- 
kg kg $7 

13  m m  wire  rope  6 x 31 SC 10,800 .68 19.98 50.59 
8 m m  chain 100 g rade  10,000 1.38 11 3.80 32.22 
20mm polypropylene 3 braided s t r ands  5,330 .18 12.47 17.35 
BRS 1 roundsling Polyes ter  cord  6,000* .26 * 45.24 14.10 

* Roundslings a r e  doubled when in use so  t h a t  measu remen t  r e fe r s  t o  t w o  linear 
m e t r e s  of sling 



Afte r  about  f i ve  hour 's  operat ion,  a brief 2 5  
c y c l e  s tudy was  conducted  t o  assess  t h e  
potent ia l  of t h e  slings. 

STUDY RESULTS 

During t h e  t w o  production studies,  a 15% 
sample  of e x t r a c t e d  p iece  s izes  w a s  scaled.  
Table 3 compares  t h e  cyc le  t i m e s  recorded 
wi th  t h e  t w o  d i f f e ren t  configurat ions.  ( A J ~  
the t i m e s  i n  t h i s  R e p o r t  a r e  e x p r e s s e d  
i n  d e c i m a l  m i n u t e s .  ) 

T a b l e  3 - C y c l e  T i m e s  

P a r a m e t e r  Roundslings Wire Rope  

Cyc le  t i m e  (mins) 6.87 4.82 
Average  haul d is tance  8 5  m 90 m 
No. of p ieces /cycle  3.00 2.23 
Product iv i ty  pcs/PMH 26 28 

From t h e  above  c h a r t ,  i t  is obvious t h a t  
overa l l  c y c l e  t i m e s  with t h e  roundslings w e r e  
considerably slower than  with wire  rope  (by 

F i g u r e  3  - A t t a c h i n g  r o u n d s l i n g s  t o  2.05 minutes).  However taking t h e  increased 
the  r i n g s  o n  the  b u t t  r i g g i n g  number  of p ieces  hooked on wi th  t h e  slings, 

t h e  d i f f e rence  in productivi ty i s  not  
t h e  breakerout  would b e  a t t ach ing  t h e  e m p t y  significant.  More de t a i l  on individual 
slings t o  t h e  logs in t h e  bush. The  method e l e m e n t s  in t h e  cyc le s  is shown in Table  4. 
of a t t a c h m e n t  was  t o  f e e d  t h e  slings around 

' t h e  logs and through themselves  in a noose I t  c a n  b e  seen  f r o m  Table  4 t h a t  s t rop  
handling t i m e s  in t h e  bush during breakout  configuration. When t h e  rigging was  
w e r e  2.90 minutes  pe r  cyc le  for  roundslings, r e tu rned  t o  t h e  bush, t h e  whole sequence  w a s  
and 1.41 minutes  pe r  cyc le  for  w i re  rope.  repea ted .  When th is  is broken down in to  minutes  per  

T a b l e  4 - A n a l y s i s  o f  Mean E l e m e n t  T i m e s  i n  the E x t r a c t i o n  C y c l e  

Element  

Outhaul  
Move in 
Move c lear  
Breakout  
Inhaul 
Delays 

Sub-Total 

S t rop  handling : 

Detach  e m p t y  slings 
A t t a c h  prestropped slings 
S t rop  on logs 
Sor t  s t rops  
Unstrop a t  landing 
P res t rop  slings* 

Sub-Total 

Roundslings Wire Rope  
Minutes s t a n d a r d  Minutes S t a n d a r d  

D e v i a t i o n  D e v i a t i o n  

Tota l  c y c l e  t i m e  6.87 

* Additional t o  unstrop t ime ,  hauler  ope ra to r  

2 . 1 9  4.82 1 . 6 3  

wait ing for  t h e  breakerout  t o  pres t rop  slings. 



piece,  t h e  a v e r a g e  t i m e  t o  a t t a c h  Violet was a diff icul t  colour t o  see on t h e  
prestropped slings was  .69 minutes  (sample cu tove r  and  t h e  breakerout  had t o  b e  c a r e f u l  
s i ze  = 9 cycles) .  Added t o  t h a t ,  should b e  t h e  no t  t o  lose t r a c k  of t h e m  when sort ing and 
t i m e  t aken  t o  pres t rop  t h e  logs while t h e  throwing t h e m  t o  t h e  n e x t  logs t o  be 
hauler  opera tor  i s  u n s t r o ~ ~ i n g  at t h e  s t ropped up. The  slings a lso  tended t o  tangle  
landing - -84 minutes  per  p iece  (including during outhaul  and hence  t h e  re la t ive ly  long 
move in and  move clear) ,  plus t h e  de taching  "detach and s o r t  slings" e l e m e n t  in t h e  cycle 
and sor t ing  of s trops,  .23 minutes  Per  p iece*  (.54 and .14 minutes  respectively). 
This gives a t o t a l  breakout  t i m e  of 1.76 
minu te s  fo r  prestropping with roundslings. A t  t h e  landing, de taching  t h e  slings went  

relat ively smoothly as t h e  hauler  ope ra to r  
When not  using t h e  prestropping sys tem,  simply flicked t h e  slings o u t  of t h e  modified 
roundslings took .96 minutes  Per p iece  r ings and  a t t a c h e d  t h e  t h r e e  o r  four e m p t y  
(including .23 minutes  f o r  de taching  and  slings in to  t h e  rear -most  ring on t h e  b u t t  
sorting). Note  t h a t  t hese  e l e m e n t s  did not  rigging ( this  prevented  t h e  s t rops  f rom 
occur  in every  cycle.  The  t i m e s  expressed  ca t ch ing  up on t h e  fa l l  block during outhaul). 
h e r e  a r e  p e r  occasion,  n o t  pe r  cyc le .  In s p i t e  of  t h e  appa ren t  e a s e  of releasing t h e  

Using t h e  wire  rope  s t rops  permanent ly  slings f rom t h e  rigging, e l e m e n t  t i m e s  w e r e  
a t t a c h e d  t o  t h e  b u t t  rigging, s tropping on s t i l l  longer t han  wi th  wire  rope. Opera to r  
took .63 minutes  per  piece. Understandably, fami l ia r i sa t ion  would no  doubt  r educe  th is  
i t  w a s  d i f f icu l t  t o  persuade t h e  breakerout  t o  t ime.  The re  w a s  t h e  occas ional  problem 
persevere  with prestropping, especial ly a s  i t  wi th  removing t h e  slings f rom logs s i t t ing  on  

required him t o  move in and o u t  over  t h e  t h e  landing. Provided t h e  noose was  
heavy slash t w i c e  in t h e  cyc le  ins tead  of accessible,  t h e  hauler  could b e  used t o  f r e e  
once.  S t rop  handling t i m e s  at t h e  landing t h e  slings on t h e  n e x t  drag.  

w e r e  also signif icantly longer when using CONCLUS~ONS 
roundslings (.47 minutes  pe r  p iece  compared  
with .39 minutes  for  w i re  rope. This The  polyester  roundslings displayed surpris ing 
includes de taching  roundslings f rom t h e  logs s t r eng th  as strops,  e v e n  wi th  t h e  o u t e r  
while t h e  breakerout  is a t t ach ing  s t rops  t o  cas ing  comple te ly  severed ,  bu t  t hey  w e r e  not  
t h e  b u t t  rigging.) e a s y  t o  use wi th  t h e  polyes ter  s t rands  

exposed. The  o u t e r  cas ing  w a s  suscept ib le  t o  
OPERATIONAL COMMENTS damage  through c o n t a c t  with t h e  sprags  in a 

In t h e  t r i a l  with roundslings, only o n e  fa i lure  spl ice,  o r  ca t ch ing  up in t h e  fa l l  block. They 

occured  in t h e  f i r s t  1; days  of operat ion.  By could no t  b e  joined toge the r  a s  long s t rops  
t h a t  s t age ,  however, i t  was  impossible t o  g e t  and  tended t o  t ang le  when hanging e m p t y  on 

suf f ic ien t  c l ea rance  t o  o p e r a t e  t h e  skyline t h e  b u t t  rigging. The  violet  colour w a s  not  

sys t em,  s o  i t  was changed t o  highlead and su i tab le  fo r  logging as i t  w a s  hard t o  s ee ,  
t h e  roundslings w e r e  replaced  wi th  wire  rope. but  John Edward Butler  New Zealand Limi ted  

Pas t  expe r i ence  had shown t h a t  t h e  slings has  indicated t h a t  t hey  would produce a 
w e r e  highly susceptible t o  t h e  shock loading spec i f i c  f lorescent  colour for  logging if 
and abrasion inherent  in highleading. The  required.  

slings w e r e  re-introduced t o  t h e  opera t ion  Considering the i r  sensi t ivi ty t o  damage ,  and 
when t h e  hauler  moved i n t o  a new se t t i ng ,  s o m e  of t h e  opera t ional  problems described 
b e t t e r  su i ted  t o  skyline logging. They l a s t ed  in t h i s  Repor t ,  i t  is unlikely t h a t  polyester  
a s  a sys t em f o r  7; days  b e f o r e  more  t h a n  roundslings will become  very  popular a s  
half  o f  t h e m  had fai led and t h e  r e s t  w e r e  strops. With a t o t a l  c o s t  of $59.34 per  sling, 
damaged  t o  t h e  e x t e n t  of being unusable. compared  wi th  $70.57 for  wire  r o p e  and 

Fai lure  of t h e  outer  casing was  t h e  most  $146.02 for  chain,  t h e  slings would w a n t  t o  

common  t y p e  o f  d a m a g e  exper ienced .  l a s t  considerably longer t han  7f days. They 

Usually th i s  occurred  when t h e  s t rops  caugh t  would, however,  have  applicat ion in 
up in t h e  fa l l  block o r  g o t  snagged in t h e  s i tua t ions  where  c o n t a c t  wi th  spl ices o r  

ta i l rope  splice. Even with t h e  ou te r  cas ing  moving blocks could b e  avoided,  f o r  example  

comple t e ly  severed ,  the slings still had a s  s t rops  in he l icopter  logging o r  a s  block 

sufficient s t rength  t o  be used bu t  t h e  intermediate supports  or  hanging 

exposed polyester  co rd  would f requent ly  blocks in t a i l  t rees .  Provided d u e  
c a t c h  in slash and eventual ly i t  would break  considerat ion i s  given t o  t h e  sensi t ivi ty of 
in enough p laces  t h a t  t h e  sling would b e c o m e  t h e  o u t e r  casing,  t hey  should work 

unusable. Two slings could not  b e  linked successful l~ in these 
toge the r  t o  m a k e  a long s t r o p  wi thout  U) m 
damaging t h e  ou te r  casings. The  f r ic t ion  N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
gene ra t ed  by t h e  moving s t rands  inside t h e  P.O. BOX 147, 
slings would f i rs t ly cause  fa i lure  t o  t h e  ou te r  ROTORUA, NEW ZEALAND. 

cas ings  and then  of t h e  c e n t r a l  s trands.  


