
A LOOK AT POLYPROPYLENE STROPS 

- -- 

What use could polypropylene s t rops  have in Mew Zealand loggin?? Currently we use 
wire rope of various lenqths,  s i z e s ,  and configurat ions.  On studyina overseas 
l i t e r a t u r e ,  however, L I R A  f e l t  t h a t  polypropylene could o f f e r  some advantages over 
wire,  f o r  ce r t a in  operat ions.  This repor t  covers a study carr ied  out by LIRA. 
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BACKGROUND 
This i s  by no means an e n t i r e l y  new area f o r  N . Z .  Two other  organisat ions have 
previously research the area of polypropylene f o r  s t rops .  

A 1975 repor t  by C .  J .Terlesk ( ~ e f  .l) notes the s t renqth ,  1 iphtness,  ease of hand1 ina 
and comparative cheapness of polypropylene. Also the f a c t  t h a t  i t  does not r o t ,  has 
medium s t re t ch  c h a r a c t e r i s t i c s ,  and i s  e a s i l y  sp l iced .  On the debi t  s i d e ,  the report  
s t a t e s  tha t  polypropylene wil l  not stand as much abrasion as wire, and the l i f e  of 
the strops over a range of ground conditions and t r e e  s i z e s ,  has not y e t  been estab- 
1 ished. The mean t r e e  s i z e  in t h i s  repor t  was 0.0A4m3 and the rope 1 2  mm Sunerfi lrn. 

Kaingaroa Logging Company Limited conducted t r i a l s ,  supervised by B.Mitai, usina 
polypropylene log gin^ s t rops .  Two t r i a l s  were undertaken,onein September 1975 and one 
in February 1979. From these t r i a l s  Mitai noted t h a t  fu r the r  s tudies  needed t o  be 
car r ied  out t o  assess capacity of s t r o p s ,  wear and durab i l i ty ,  and production volumes 
on a per s t rop  bas is .  Also t h a t  the polypro ylene s t rops  were much cheaper and easier 5 t o  replace. The mean stem volume was 0.32 m and the rope was 16 mm Superfilm. 



FEATURES OF POLYPROPYLENE 
-- 
Ihe main f e a t u r e s  of polypropylene compared t o  wi re  rope a r e  weiah t ,  c o s t ,  e a se  
of  handl ing,  and i n - f i e l d  s p l i c i n g .  Comparative t echn ica l  and c o s t  da ta  a s  a t  
April  1979 f o r  polypropylene Superf i lm and wi re  rope commonly used, a r e  l i s t e d b e l o w :  

POLYPROPYLENE WIRE R O P E  

20 mm Superf i  lm 
Breaking s t r e n g t h  5330 kg 
Weight 0 .18 kqlmetre 
Cost $0.73/metre 

F i t t i n g s  
Loggin? r i ng  $ 6.56 
S t r awl ine  hook $ 3.00 

13 mm S t ee l co re  ( 6  x  31) 
Rreakinn s t r e n g t h  1.0,800 kg 
Weiaht 0 . 71  kalmetre 
Cost $2.21/metre 

Fi t t i  nos 
Logging r i ng  $ 6.56 
Midqet choker hook $11.06 

S p r i n ~  l i n k  f i t t i n q  $13.00 Press-on f e r r u l e  $ 4.37 
Quick re lease  b u t t  hook $24.42 

The polypropylene s t r o p s  can be e a s i l y  s p l i c e d  by anyone who knows how t o  s p l i c e  
o rd inary  hemp rope.  The only a i d  requ i red  i s  a  sc rewdr iver .  They a r e  e a s i e r  t o  
handle i n  t he  bush as  they d o n ' t  kink l i k e  wj re  rope and most impor tan t ly ,  they 
d o n ' t  have any sp r ags .  

STROP CONFIGURATIONS 

Two t r i a l s  using t h e  var ious  s t r o p  con f igu ra t i ons  were c a r r i e d  ou t  by LIRA. The 
f i r s t  was a t  Matahina Fores t  i n  c o n t r a c t o r  Ben Manninpton's ope ra t i on .  Te r r a in  was 
f l a t  g u l l y  bottoms t o  long s t e e p  s l opes .  The second t r i a l  was a t  Kainaaroa i n  
c o n t r a c t o r  S teve  Palmer 's  ope ra t i on ,  i n  f l a t  t o  gen t l y  r o l l i n p  t e r r a i n .  Both 
ope ra t i ons  were sk idder  t h i n n i n ~  i n  r a d i a t a  of  approximately 0 . 3  m3 stem s i z e .  

The commonly used wi re  rope s t r o p s  ( 2 . 7  m lonq)  i n  those  ope ra t i ons  were f i t t e d  with 
a  logging r i n a  a t  one end and a  choker on t h e  o t h e r .  Each c o s t  $28.05 and had a  
10,800 kg breaking s t r e n g t h .  

Four polypropylene con f ipu ra t i ons  were t r i e d ,  a l l  20 mm diameter  Superf i lm and 
compared with t he  wire  rope s t r o p  layout  a s  fo l lows :  

( a )  A d o u b l e d  l e n g t h  o f  p o l y p r o p y l e n e  
g i v i n g  a 1.7 m  l o n g  s t r o p ,  w i t h  a  s p r i n g  
b u t t  h o o k  which i s  a  q u i c k  r e l e a s e  a t t a c h -  
m e n t  t o  a f f i x  i t  t o  the m a i n  r o p e . T h i s  
s t r o p  was f i x e d  t o  the l o g  b y  a  n o o s e  
a r r a n g e m e n t .  C o s t  p e r  s t r o p  was $26 .87  
and e a c h  had a  b r e a k i n g  s t r e n g t h  o f  
1 0 , 6 6 0  k g .  

(b) A d o u b l e d  l e n g t h  o f  po l  ypropy-  
lene g i v i n g  a  1.7 m  l o n g  s t r o p  
w i t h  a  l o g g i n g  r i n g  a t t a c h e d  o n  i t .  
T h e  method  o f  f i x i n g  the s t r o p  t o  
the l o g  was b y  a  n o o s e  a r r a n g e m e n t .  
T h e  cost p e r  s t r o p  was $9 .01  and 
e a c h  had a  b r e a k i n g  s t r e n g t h  o f  
10 ,660  k g .  



These two s t r o p s  b o t h  had t h e  f o l l o w i n g  l i m i t a t i o n s :  

1 )  The b u t t  hooks became en tang led  w i t h  themselves and i n  t h e  s lash ,  making i t  
d i f f i c u l t  f o r  t h e  b reake r -ou t .  

2)  I t  was found t h a t  i t  was d i f f i c u l t  t o  push t h e  s t r o p s  under t h e  heads o f  l o g s  
t h a t  were b u r i e d  i n  t h e  ground. 

3) The noose s l  i pped ove r  t h e  heads o f  1  ogs d u r i n g  w inch ing  because: ( a )  t h e  
b reake r -ou t  had n o t  p u l l e d  t h e  noose t i g h t ;  ( b )  j o l t i n g  o f  l o g s  d u r i n g  i n i t i a l  
b reak-out ;  ( c )  t h e  f a l l e r  had n o t  l e f t  branch s tubs on t h e  end o f  t h e  l o g .  

4 )  I f  d u r i n g  b reak -ou t  a  l o g  head g o t  hooked beh ind  a  t r e e ,  a1 1  t h e  r i n g s  had t o  
be unthreaded u n t i l  t h e  o f f e n d i n g  s t r o p  c o u l d  be taken  o f f ,  and taken  around 
t h e  s i d e  o f  t h e  t r e e .  

5)  B u t t  hooks became en tang led  i n  main rope  making them hard  t o  r e l e a s e .  

6 )  Unhooking a t  t h e  l a n d i n g  t o o k  c o n s i d e r a b l y  l o n g e r  than  w i t h  w i r e  s t r o p s  - t h e  
noose was t o o  h a r d  t o  g e t  o f f ,  hence f o r  these s t r o p s  t o  be accep tab le ,  ano the r  
s e t  o f  seven s t r o p s  wou ld  be r e q u i r e d  so t h a t  t h e  person on t h e  s k i d s  c o u l d  
t a k e  them o f f  a t  l e i s u r e .  

(c)  A s i n g l e  l e n g t h  o f  p o l y p r o p y l e n e  2 . 2  m  
l o n g  w i t h  a  l o g g i n g  r i n g  s p l i c e d  onto one 
e n d  and  a steel s p r i n g  l i n k  ( l o c a l l y  made)  
on the other e n d .  T h i s  r e d u c e d  the b r e a k i n g  
s t r e n g t h b y h a l f  t o  5 ,330  k g .  C o s t w a s $ 2 1 . 1 6  
p e r  s t r o p .  T h i s  s t r o p  w a s  found  t o  be too 
weak a t  t h e  s p r i n g  h o o k ,  it c l o s e d  u p  and  
became  d i f f i c u l t  t o  r e m o v e ,  and i f  too l a r g e  
a  l o g  was  p u t  o n ,  the l o g  w o u l d  s l i p  o f f .  

( d )  A s i n g l e  l e n g t h  o f  p o l y p r o p y -  
lene 2 . 2  m  l o n g  w i t h  a  l o g g i n g  r i n g  
s p l i c e d  onto one e n d  and a  h o o k  
made o f  1 2  mni s t e e l ,  s i m i l a r  t o  
a  s t r a w l i n e  hook, s p l i c e d  o n t o  t h e  
o t h e r  e n d .  C o s t  o f  t h i s  s t r o p  was 
$11.16 p e r  s t r o p  and  the b r e a k i n g  
s t r e n g t h  was  5 ,330  k g .  T h i s  s t r o p  
o v e r c a m e  the p r e v i o u s  p r o b l e m s .  

PERFORMANCE 
The l o n g e s t  any o f  t h e  s t r o p s  l a s t e d  were one a t  10 days con t inuous  use, and one 
a t  15 days cont inuous use, e x t r a c t i n g  approx ima te l y  40 drags p e r  day. The reasons 
f o r  t h e  s t r o p s  b r e a k i n g  were: 

1) Logs be ing  b a d l y  bound i n  t h e  s o f t  pumice and under o t h e r  t r e e s .  

2) Whi le  p u l l i n g  down hang-ups t h a t  had n o t  been c u t  o f f  f rom t h e  stump. 

3)  Due t o  shock l o a d i n g  b e i n g  p l a c e d  on t h e  s t r o p s ,  i .e. b u t t  c a t c h i n g  beh ind  



a  stump during ext rac t ion ,  sudden winching, e t c .  

4 )  Major abrasion caused by rubbing along the around (by head pull ing the s t rops  
a re  off  the ground nearly a l l  the time, thus reducing abrasion).  

Wire rope strops l a s t  from 6 weeks t o  6 months. Of the four configurations of 
polypropylene t r i e d ,  configuration ( d )  appeared t o  be the e a s i e s t  t o  use on both 
bush breaki ng-out and skid unhooking. 

CONCLUSIONS 
From these t r i a l s  the e a s i e s t  s t rop  t o  use was the l a s t  configuration t r i e d  ( d ) .  
However, t h i s  s t rop  has only half the breaking strength of comparable wire rope, 
5,330 kg as compared with 10,800 kg f o r  13 mm wire rope. To get  a  polypropylene 
s t rop  of equivalent s t rength ,  i t  e i t h e r  has t o  be doubled and used as a  noose 
(which i s  hard t o  qet  off  a t  the s k i d s ) ,  o r  a  l a rge r  diameter rope used (which 
makes i t  too d i f f i c u l t  t o  handle) .  To avoid undue breakages the machine 
operator has t o  be very careful during breaking-out and ext rac t ion  t o  avoid 
shock loading. To avoid abrasions,  s t rops  need t o  be kept c l e a r  of the ground, 
which in many cases i s  impract ical .  Although the polypropylene strops are  e a s i e r  
t o  make u p  and handle in the bush and are  cheaper t o  purchase, the inconvenience 
of breakage and replacing s t rops  frequently n u l l i f i e s  t h i s .  

F . R . I .  reported no problem with breakage, however, both LIRA and KLC t r i a l s  
reported problems in t h i s  area.  The s t rop  and log s izes  of these three t r i a l s  
varied considerable, as shown in the t ab le  below: 

These j o i n t  r e su l t s  t o  date tend t o  indica te  t h a t  polypropylene s t rops  only 
seem sui ted  t o  skidding operations where very small stem s izes  are  being extracted.  
Given the piece s izes  of logs in stands commonly thinned, there i s  l imited 
appl i  cation f o r  polypropylene s t rops .  However, where very small piece s i zes  
may be ext rac ted ,  polypropylene has a  place, providing operators a re  
aware of t h e i r  vunerabil i ty t o  shock loading and over loading. Resistance t o  
abrasion has not been t e s t ed .  

Polypropylene could have a  place in methods with minimal shock loads ,  e .g.  where 
slow load applicat ion a1 lows a  cushioning a f f e c t .  This i s  possibly a t t a inab le  
in e i t h e r  he1 icopter  logging o r  in some cable logging operat ions,  where the load 
becomes f u l l y  suspended. 

Ref.1. - NZFS Forest Research Institute, ~conomics of Silviculture Report No.86 
1975 (unpublished), by C.J.Terlesk. "The Mercedes Benz Tractor Production 
Thinning P. Radiata". 
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