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INTRODUCTION . 

Short p u l p  movins down chute 

The use of chutes f o r  ext rac t ing  thinnings 
from s teep  country i s  not a  new idea;  
in N . Z .  Forest Products Limited opera- 
t i o n s ,  wooden chutes were used a t  
Pinedale and Matahina in the 1950's .  

In recent  years the use of hioh density 
polyethylene (commonly known as alkathene) 
as chute material has been developed in 
Austr ia .  This material i s  characterised 
by i t s  high strengthlweight r a t i o  and 
low f r i c t i o n  res i s t ance .  Quotes received 
from an Austrian suppl ier '  s n  ear ly  1979, 
however, indicated a cos t  of approx. 
$4,500 f o r  60 m of chutes. 

As a cheaper a l t e r n a t i v e ,  30 m of 380 mm 
diameter alkathene pipe in stock lenaths 
of 6 m were purchased From A . D .  Prebensen 
Indust r ia l  P las t i c s  Co., of Hastinas, 
a t  a  cos t  of approx. $1,000. These, s p l i t  
lengthwise by s k i l l  saw, yielded 60 n 
of semi-circular  chutes,  which could be 
f i t t e d  to5ether  by using coach bol ts  
with a f l a t  washer and home made wing 
nuts .  These chutes were used f o r  t r i a l s  
in NZFP f o r e s t s .  

Chute Specif icat ion 

High densi ty polyethylene 
380 mm outside diameter 
1 2  mm wall thickness 
42 kg per 6 m chute length 

MET H O D  DEVELOPMENT TRIALS 
The i n i t i a l  t r i a l s  were thinning from a 15 year  old radia ta  stand and chutino 
pieces ontc an unused roadway. The maximum extrac t ion  distance was approx. 100 m 
with a variable slope from 29" t o  46' and very l i t t l e  undergrowth. The Log9ing 
Industry Research Association ass i s t ed  in the technical development of these t r i a l s .  

( 1 )  The f i r s t  method ernployed two NZFP company men, who thinned an area by normal 
se lec t ion  thinning,  trimming and cu t t ing  t o  2 m lengths ,  leaving the shor t  pulp 
c l e a r  of s lash b u t  v i r t u a l l y  where i t  f e l l  a f t e r  being cu t .  After the area was 
colnpletely th'nned, they carr ied  u p  the chute sec t ions ,  bolted them together ,  



(2) The second method i n v o l v e d  t h r e e  men. The comp le te  c h u t e  l i n e  was assembled 
f i r s t ,  t hen  t r e e s  f e l l e d  ac ross  t h e  chu te ,  tr immed, c u t  t o  l e n g t h ,  and chu ted .  
Trees were f e l l e d  i n  t h e  same d i r e c t i o n  t o  keep a l l  s l a s h  b e h i n d  t h e  c h u t e s .  T h i s  
avo ided  h a v i n g  t o  c a r r y  t h e  s e c t i o n s  o f  c h u t e  t h r o u g h  t h e  s l a s h  when s h i f t i n g  
l i n e s .  

and t o  p r e v e n t  t h e  c h u t e  s l i d i n g  down t h e  s l o p e ,  secu red  them t o  t r e e s  o r  h i g h  
g  n u t s )  where necessary .  
The two men t h e n  moved by hand t h e  s h o r t  p u l p  

Rope tied to t o  and i n t o  t h e  chu tes ,  u n t i l  a l l  p u l p  i n  t h e  
tree or stump v i c i n i t y  o f  up t o  10 m  e i t h e r  s i d e  was removed 

They t h e n  d i s m a n t l e d  t h e  chu te ,  s h i f t e d  one 
s e c t i o n  a t  a  t i m e  l a t e r a l l y  ac ross  t h e  s l o p e ,  
reassembled and c o n t i n u e d  u n t i l  t h e  a rea  was 
c l e a r e d .  The t i m e  t a k e n  t o  d isassemble ,  s h i f t ,  
and reassemble  t h e  c h u t e  was approx .  45 t o  
60 m inu tes .  

The d i sadvan tage  o f  t h i s  method was t h e  d i f f i -  
c u l t y  o f  c a r r y i n g  t h e  c h u t e  s e c t i o n s  t h r o u v h  

wing nut which acts \ t h e  s l a s h  when s h i f t i n g  l i n e s .  However, under 

O f  t h e  t h r e e  men, one wou ld  f a l l ,  t r i m ,  and c u t  t o  l e n g t h ,  t h e  second wou ld  h e l p  
t r i m ,  c u t  t o  l e n g t h ,  and s k i d  t o  and i n t o  t h e  chu tes ,  and t h e  t h i r d  wou ld  hand 
s k i d  t o  and i n t o  t h e  chu tes  o n l y .  The men wou ld  a l t e r n a t e  w i t h  each o t h e r  t o  ease 
work l oad ,  and a l l  t h r e e  wou ld  s h i f t  t h e  c h u t e  t o  t h e  n e x t  p o s i t i o n  be fo re  f e l l i n g  
recommenced. The average t i m e  f o r  s h i f t i n a  chu tes  was 38 m ins .  A d i sadvan tage  
was t h a t  t h e  t h i r d  man was n o t  f u l l y  employed e x c e p t  when s h i f t i n g  t h e  c h u t e s .  

as handle 

( 3 )  The t h i r d  method c o n s i s t e d  o f  a  two-man gang. Wh i l e  one man was open ing t h e  
area,  ( i  . e .  f e l l i n g  a l l  t r e e s  t h a t  c o u l d  r e a c h  t h e  road ,  c u t t i n g  t o  l e n g t h ,  
s t a c k i n g ,  and c l e a r i n g  t h e  r o a d  o f  s l a s h )  t h e  o t h e r  was assembl ing  t h e  c h u t e .  By 
t h e  t i m e  t h e  c h u t e  was c o m p l e t e l y  s e t  up, t h e  r o a d s i d e  c l e a r i n g  had been f i n i s h e d .  
One man then  s t a r t e d  f e l l i n g  and c h u t i n g  from t h e  bot tom,  w h i l e  t h e  o t h e r  man 
f e l l e d  and chu ted  f r o m  t h e  t o p  o f  t h e  l i n e ,  f e l l i n g  t r e e s  ac ross  t h e  c h u t e  as i n  
t h e  second method. 

some c o n d i t i o n s ,  e . g .  p runed s tands and no 
undergrowth ,  t h i s  method c o u l d  be s a t i s -  

A two-man gang seemed most  e f f i c i e n t ,  t h e  o n l y  d i sadvan tage  b e i n g  t h a t  t h e  gang 
c o u l d  n o t  a f f o r d  absentee ism.  W i t h  a l l  t h r e e  systems, r o a d s i d e  s t a c k i n g  o f  t h e  
s h o r t  p u l p  was done p r i o r  t o  smoko b reaks  i f  necessary ,  o r  p r i o r  t o  k n o c k - o f f ,  and 
l oaded  o u t  l a t e r  by s e l  f - l o a d i n g  t r u c k s .  

t - f a c t o r y .  
Metho<-? o f  ioininq chutes 

DISCUSSION 
F o l l o w i n 2  t h e  s u c c e s s f u l  t r i a l  i t  was d e c i d e d  t o  deve lop  t h e  c h u t e  e x t r a c t i o n  method 
f u r t h e r  by s t a r t i n g  a  two-man c o n t r a c t  gang. The $ / tonne  r a t e  f o r  pulpwood 
s tacked  o n t o  a  r o a d  was assessed on s l o p e  and undergrowth  c o n d i t i o n s ,  and compared 
f a v o u r a b l y  w i t h  h a u l e r  produced t h i n n i  ngs.  

The gang commenced p r o d u c t i o n  t h i n n i n g  i n  b o t h  15 and 12 y e a r  o l d  r a d i a t a  s tands .  
Ou tpu t  t o  d a t e  shows an average d a i l y  p r o d u c t i o n  o f  14.75 tonnes lday ,  w i t h  a  
maximum d a i l y  o u t p u t  o f  17.2 tonnes.  Method ( 3 ) ,  as e x p l a i n e d ,  was used w i t h  
t h e  o n l y  v a r i a t i o n  b e i n g  t h e  method o f  s h i f t i n g .  A f t e r  t h e  a rea  has been opened 
up and t h e  f i r s t  l i n e  comple ted,  b o t h  men s h i f t  t h e  b o t t o m  two s e c t i o n s  ac ross  
t h e  s lope.Oneman s t a r t s  c u t t i n g  and c h u t i n a .  The second man t h e n  moves ac ross  
t h e  r e m a i n i n g  chu tes ,  assembles them, and s t a r t s  f e l l i n g  and c u t t i n g  up t h e  s l o p e .  

The d i s t a n c e  between l i n e s ,  w i t h  a l l  t h r e e  methods, v a r i e s  depend ing on t h e  
s t a n d  s t o c k i n g ,  p i e c e  s i z e ,  and undergrowth .  



P o i n t s  t o  n o t e :  

F e l l  i ng 

Trees s h o u l d  be d i r e c t i o n a l l y  f e l l e d  ac ross  t h e  s l o p e  as i t  makes t h e  
d e l i m b i n g  and c a r r y i n g  o f  p u l p  t o  t h e  c h u t e  e a s i e r .  A l l  e f f o r t s  shou ld  
be made t o  f e l l  t h e  heads o f  t r e e s  b e h i n d  t h e  chu tes ,  ( i  .e .  i n t o  t h e  
t h i n n e d  s t a n d ) .  S l a s h  l y i n g  ahead o f  t h e  chu tes  makes s h i f t i n ?  t h e  
s e c t i o n s  ac ross  t h e  s l o p e  v e r y  d i f f i c u l t .  

C a r r y i  ng D i s t a n c e  

I t  i s  i m p o r t a n t  t o  keep t h e  c a r r y i n g  d i s t a n c e  o f  pulpwood t o  a  minimum. The 
t r i a l s  conducted i n d i c a t e  t h a t  t h e  chu tes  s h o u l d  be s e t  up e v e r y  4 o r  6 rows,  
w i t h  an equa l  number o f  rows on b o t h  s i d e s  o f  t h e  c h u t e .  The rows ahead 
a r e  f e l l e d  ac ross  t h e  chu tes  so t h a t  t h e  t r e e  heads a r e  beh ind .  

Crew S i z e  

Two, th ree,and four-man comb ina t i ons  were t r i e d ,  however, t h e r e  was n o t  a  
s i g n i f i c a n t  i n c r e a s e  i n  p r o d u c t i o n  w i t h  3 o r  4 men. A  two-man crew i s  
i d e a l  a l t h o u g h  problems can o c c u r  i f  one man i s  absen t .  

S t a c k i n g  

S t a c k i n g  o f  pulpwood a t  t h e  b o t t o m  o f  t h e  c h u t e  l i n e s  u s u a l l y  t akes  two 
men a p p r o x i m a t e l y  1 hou r  p e r  day.  

S e t t i n g  Up and H a n d l i n g  t h e  Chutes 

The chu tes  s h o u l d  be s e t  up so t h e r e  a r e  no sha rp  c o r n e r s  o r  sudden changes 
i n  g r a d i e n t .  The pulpwood t r a v e l s  a t  h i g h  speed down t h e  c h u t e  (depend ing 
on s l o p e )  and can l e a v e  t h e  c h u t e  a t  t hese  p o i n t s .  

The chu tes  w i l l  l i e  on t h e  s l o p e  w i t h o u t  t i e - b a c k s ,  however, f o r  s t a b i l i t y  
ropes a n c h o r i n g  each s e c t i o n  o f  c h u t e  reduce t w i s t i n g  and warp ing .  

The bo t tom c h u t e  s e c t i o n  s h o u l d  be s e t  so t h a t  t h e  pulpwood l a n d s  d i r e c t l y  
o n t o  t h e  r o a d .  Double h a n d l i n g ,  due t o  o v e r  o r  under  c h u t i n g ,  i s  non- 
p r o d u c t i  ve . 
The s e c t i o n s  o f  c h u t e  can be e a s i l y  t r a n s p o r t e d  between l o c a l i t i e s  on t h e  
back o f  a  sma l l  p i c k - u p  t r u c k  o r  c a r  r o o f  r a c k .  

S h o r t  p u l p  t h i n n i n g  
u s i n g  c h u t e  e x t r a c t i o n  
has many o p t i o n s  and 
i s  n o t  r e s t r i c t e d  t o  
c h u t i n g  o n t o  e x i s t i n g  
r o a d s .  I t  can be used 
i n  c o n j u n c t i o n  w i t h  
normal s h o r t  p u l p  
o p e r a t i o n s ,  where s lopes  
n o t  accessab le  t o  a  
s k i d d e r  can be chu ted ,  
s tacked ,  and s k i d d e r -  
e x t r a c t e d  w i t h  o t h e r  
s h o r t  p u l p .  

A f u r t h e r  o p t i o n ,  where 
no r o a d  e x i s t s ,  i s  t o  
c l e a r f e l l  an e x t r a c t i o n  
s t r i p  a round t h e  base 
o f  a  h i l l ,  c h u t e  o n t o  i t  
and e x t r a c t  t h e  

S t a c k i n g  t h e  pulpwood a t  the b o t t o m  of the c h u t e  lines 



s h o r t  pulp by sk idde r  o r  forwarder  

The f i r s t  chu tes  purchased f o r  t r i a l  h a , ~ e  produced in  excess  of 560 tonnes of  
s h o r t  pulp ,  and a p a r t  from s l i g h t  wearing of ~i-ie joirl ing ho l e s ,  t h e r e  has been no 
no t i c ab l e  wear on t h e  s e c t i o n s .  Some defor~nat iot i  occirred when t he  chutes  were 
placed over  extremely rough ground o r  exposed t o  hot s u n l i g h t ,  b u t  they tended 
t o  s t r a i g h t e n  again  dur ing use .  

CONCLUSIONS 
A t  an e a r l y  s t a g e  i n  the  t r i a l  the advantages o: ucinc~ chute  e x t r a c t i o n  i n  favour  
o f  o t h e r  th inn ing  op t i ons  became a p a r e n t .  There 1 . i ~ ~  very minimal bark damage t o  
r e s i d u a l - t r e e s ,  and very few domirlant t r e e s  werr f e l l e d .  The a rea  was not  
s e l e c t i o n  marked p r i o r  t o  th inn ing  and t he  nien were s e i e c t i n g  sma l l e r  t r e e s  i n  
favour  o f  man-handling t h e  l a r g e r  p ieces  i n t o  the  chu t e s .  One a rea  checked on 
conipletion of  t h inn ing  was s tocked s l i g h t l y  over  t he  p r e s c r i p t i o n  a s  a  r e s u l t  of  
t h i s  s e l e c t i o n .  

P roduc t i v i t y  i s  in f luenced  by s l o p e ,  underr;ro~dth,  r ind t o  a l e s s e r  e x t e n t ,  t h e  
s tand  s t ock ing .  The e f f e c t  of sten? s i z e  has t i o o e t  been q u a l i f i e d ,  b u t  t h e  
reduc t ion  i n  stem s i z e  from age 15 ( a p ~ r o x .  0 .20  m3 per  p i ece )  t o  age 1 2  
(approx.  0 . 1 5  m3 per  p i e c e )  has had no no t i c ab i e  e f f e c t  on p r o d u c t i v i t y .  

I n  summary, chute  t h inn ina  appears  2 very f l e x i b l e ,  low c a p i t a l  c o s t  o p e r a t i o n ,  
i s  c o s t  compet i t ive  wi th  cab l e  t h i n n i n g ,  and h a s  cons ide r ab l e  s i l v i c u l  t u r a l  
advantages .  
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T h i s  T e c h n i c a l  R e l e a s e  i s  the  w o r k  o f  the  a u t h o r  and i s  not the r e s u l t  o f  L IRA  
p r o j e c t  w o r k .  L IRA  p u b l i s h e s  i t  i n  the i n t e r e s t s  I f  w i d e r  d i s s e m i n a t i o n  o f  
k n o w l e d g e  i n  the i n d u s t r y .  L IRA  t a k e s  no r e s p o n s i b i i i t y  for a c c u r a c y  o f  f i g u r e s  
nor d o e s  i t  n e c e s s a r i l y  s u p p c r t  or- d i s a g r e e  w i t h  the o p i n j o n s  and  c o n c l u s i o n s  
s h o w n .  
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