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ABSTRACT 

A  d e t a i l e d  s t u d y  o f  w o r k  m e t h o d s  on a  
s m a l l  l a n d i n g  a r e a  c a b l e  o p e r a t i o n  w a s  
u n d e r t a k e n .  T h e  s m a l l e s t  u t i l i s e d  l a n d -  
i n g  a r e a  w a s  0 . 0 7  h e c t a r e s  ( 2 5  m e t r e s  
b y  28 m e t r e s )  a n d  l o g s  w e r e  s o r t e d  a n d  
s t a c k e d  i n  a  r a d i a l  p a t t e r n  a r o u n d  t he  
h a u l e r  a n d  l o a d e r .  T r u c k  s c h e d u l i n g  
w a s  c o - o r d i n a t e d  b e t w e e n  the  l o a d e r  
o p e r a t o r  a n d  m i l l  y a r d  d i s p a t c h e r .  
T r u c k  l o a d i n g  t i m e s  a v e r a g e d  1 9  m i n u t e s  
a n d  1 3  m i n u t e s  f o r  shorts a n d  l o n g s  l o g  
t r u c k s  r e s p e c t i v e 1  y . I n t e r f e r e n c e s  t o  
the h a u l i n g  o p e r a t i o n  b y  the  l o a d e r  or 
s k i d d i e s  c o m p r i s e d  l e s s  t h a n  1 % .  T h e  
e f f e c t  on 1 a n d i n g  o p e r a t i o n s  w a s  
c o m p a r e d  b e t w e e n  t w o  d i f f e r e n t  l e ve l s  o f  
1  o g  p r e p a r a t i o n  c o m p l e t e d  i n  the  b u s h .  
B o t h  o p t i o n s  h e l p e d  t o w a r d  a c h i e v i n g  a  
s m o o t h  f l o w  o f  wood o v e r  the  r e s t r i c t e d  
w o r k i n g  a r e a .  

INTRODUCTION 

The proport ion of f u t u r e  ha rves t  f rom 
regions  such as t h e  Eas t  Coas t ,  Hawke 's  Bay, 
Taranaki  and  Wanganui-Manawatu is 
pro jec ted  t o  increase  (Calbra i th  and  Liley, 
1986). These a r e a s  a r e  cha rac t e r i s ed  by 
more  diff icul t  and less s t ab l e  soi ls  and  a 
higher proport ion of s t e e p  terrain.  Thus 
many of t h e  pas t  logging methods  and  
managemen t  prac t i ses  will need  t o  b e  
re-evaluated in view of new cons t ra in ts .  

O n e  such a r e a  i s  t h e  landing. Most cu r ren t  
c a b l e  and  skidder landings involve a 
relat ively l a rge  area .  Smaller  landings may 
b e  m o r e  appropr ia te  in many f u t u r e  
opera t ions  because  of : 

- high cons t ruc t ion  c o s t  

- t h e  diff icul ty of cons t ruc t ing  l a r g e  
landings on  s o m e  s t e e p  t e r r a in  condit ions 
(e.g. midslope roads)  

- t h e  use of more  mobile logging equipment  
(e.g. Washington 8 8  o r  Madill 071) 

- land t a k e n  o u t  of t r e e  growing production 

Opera t ions  on  smal l  landing a r e a s  have  been  
common p rac t i s e  in t h e  Pac i f ic  Nor thwest  of 
t h e  United Sta tes .  In t h a t  region,  t h e  use  of 
hydraulic  knuckleboom loaders  wi th  c a b l e  
hauling sys t ems  i s  o n e  f a c t o r  t h a t  m a k e s  t h e  
use of smal l  landings feasible.  In addit ion,  
mos t  of  t h e  log prepara t ion  i s  comple t ed  in 
t h e  bush and fe la t ive ly  smal l  log inventories  
a r e  s to red  a t  t h e  landing. O f t e n  t h e r e  a r e  
many log s o r t s  segregated  on t h e  landing, 
s imilar  t o  New Zealand operat ions.  

The  purpose of t h i s  s tudy was t o  eva lua t e  
t h e  use of a n  hydraulic  knuckleboom loader 
working on  a relat ively smal l  landing wi th  a 
c a b l e  hauling sys tem.  Of par t icu lar  i n t e re s t  
was  t h e  identif icat ion of i n t e r f e rences  and 
de lays  be tween  hauling, log prepara t ion ,  
sor t ing  and loading in a r e s t r i c t ed  work a rea .  
A comparison of landing opera t ions  wi th  t w o  
d i f f e ren t  levels  of log prepara t ion  in t h e  
bush was  also comple ted .  

This s tudy i s  pa r t  of a la rger  LIRA work 
p rog ramme concerned  wi th  landings and 
c a b l e  hauling systems.  This Report  is a 
summary  of t h e  ful l  P ro j ec t  Repor t  on t h e  
s tudy (Kellogg, 1987(a)). 
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STUDY DESCRIPTION Logging Equipment and Procedure 

Trial Area 

The  s tudy s i t e  was  a 62  yea r  old s t and  of 
Douglas f i r  in Kaingaroa Fores t .  C rop  
de ta i l s  a r e  : 

Stocking - 217 s t e m s l h a  

Merchantable  Volume - 741 m 3 / h a  

Mean DBH - 58  c m  

Mean Merchantable 
T ree  Volume - 3.4 m3 

Two log prepara t ion  t r e a t m e n t s  w e r e  
under taken  a n d  the i r  e f f e c t  on  landing 
opera t ions  were  s tudied.  The  t w o  t r e a t m e n t s  
r e f l e c t  a r e l a t ive  d i f f e rence  in t h e  amoun t  
of log prepara t ion  comple t ed  in t h e  bush : 

- "Part ial"  log prepara t ion  involved c u t t i n g  
o n e  long log f rom t h e  b u t t  s ec t ion  of t h e  
t r e e  a f t e r  felling. The  r ema inde r  of t h e  
t r e e  w a s  c ros scu t  on t h e  landing. 

- "Complete" log prepara t ion  was  where  t w o  
long logs w e r e  c u t  f rom t h e  t r e e  in t h e  
bush. Broken port ions of t h e  t r e e  above  
t h e s e  t w o  c u t s  w e r e  also hauled t o  t h e  
landing and c u t  i n to  a random shor t  
length.  Thus t h e  t o t a l  t r e e  w a s  not  
comple te ly  processed in t h e  bush. 

The hauler  s tudied was  a Madill 071. This 
machine  i s  highly mobile  with;  a t a n k  t r a c k  
ca r r i e r ,  t h r e e  guylines, 1 5  m e t r e  t o w e r  and  
f ive  opera t ing  drums t h a t  provide l ine 
capabil i ty up t o  approximate ly  500 metres .  
A var ie ty  of cab le  sys t ems  were  used fo r  
uphill hauling. The s tudy a r e a  had  been  
previously laid o u t  and  la rge  landings were  
cons t ruc t ed  fo r  "conventional hauling" wi th  a 
big t o w e r  and  front-end loader.  This s tudy 
was  l imited t o  working with t h e  exist ing 
layout .  The  opera t ion  w a s  r e s t r i c t ed  t o  t h e  
sma l l e s t  landing a r e a  required,  hence  only a 
port ion of t h e  t o t a l  ava i lab le  a r e a  was  used. 
Maximum haul  d i s t ances  were  approximate ly  
230 m e t r e s ,  wi th  a n  a v e r a g e  of 135 metres .  
Avera e production r a t e s  ranged f rom 140 t o  5 175 m pe r  day.  

A 30  tonne  Sumitomo Link Bel t  4300 
hydraulic  knuckleboom log loader  was  used in 
conjunction wi th  t h e  Madill 071. The  
Sumitomo was  f i t t e d  wi th  a P ren t i ce  610 
boom and P ie rce  designed log grapple and  
hee l  rack .  Li f t ing  t e s t s  conducted  by LIRA 
wi th  Tasman Fores t ry  Limi ted  showed a 
maximum capac i ty  of 12.6 tonnes  a t  t h e  
minimum radius of 4.35 me t re s .  A t  
maximum reach  (9.75 metres) ,  t h e  loader 
could l i f t  5.1 tonnes.  Small  increases  in 
l i f t ing capabi l i ty  ove r  those  r epor t ed  would 
be  possible through t h e  addit ion of e x t r a  
counterweighting.  

Both t r e a t m e n t s  required crosscut t ing  on 
s t e e p  slopes up t o  35' (70%). T r e e s  were  
fe l led  a c r o s s  t h e  s lope f o r  c rosscut t ing  and  
t r imming  (Figure  1). 

F i g u r e  2 - M a d i l l  0 7 1  a n d  S u m i t o m o  
l o a d e r  w o r k i n g  f r o m  a  c e n t r a l  l o c a t i o n  

The loader worked close t o  t h e  hauler  and  
F i g u r e  1 - Cross s l o p e  f e l l i n g  a n d  log sor t ing  was  comple ted  f rom a c e n t r a l  
c r o s s c u t t i n g  c o m p l e t e d  i n  the b u s h  locat ion (Figure  2). There  w e r e  fou r  landing 

so r t s ,  wi th  t h e  major i ty  of  wood f i t t i ng  in to  
t h r e e  sor t s ;  12.3 m e t r e  long logs, random 



s h o r t  logs (less t han  6 me t r e s )  a n d  sho r t  
pulp. The  fou r th  s o r t  w a s  9.8 m e t r e  long 
logs. Truck  scheduling was  comple t ed  by t h e  
loader  o p e r a t o r  and mil l  ya rd  d ispa tcher  
through rad io  communicat ion.  

Study Methods 

A work sampl ing  s tudy  was  conduc ted  on t h e  
landing ac t iv i t i e s  fo r  t h e  skiddies, haul ing 
and  loading operat ions.  Ac t iv i t i e s  w e r e  
r eco rded  a t  a 1 minu te  in te rva l .  The  
proport ion of t i m e  spen t  in t h e  various 
ac t iv i t ies ,  a long  wi th  i n t e r f e r ences ,  de l ays  
and  id le  t imes ,  was  de termined .  

A de t a i l ed  t i m e  s tudy  w a s  a l so  conduc ted  on  
t h e  log  loading opera t ion  t o  d e t e r m i n e  t r u c k  
loading t imes .  A t o t a l  of 32  t rucks  w e r e  
t i m e d  (10 s h o r t s  t r u c k s  and  22  longs t rucks) .  

Loader  avai labi l i ty ,  ut i l isat ion a n d  fue l  
consumption was  recorded  by t h e  ope ra to r  
ove r  t h e  28 day  s tudy  period. The  landing 
layout  was  measured  fo r  e a c h  landing 
conf igura t ion ,  pa r t i a l  a n d  c o m p l e t e  log 
prepara t ion .  

RESULTS AND DISCUSSION 

Landing Layout 

A typica l  layout  of t h e  landing organisat ion 
is  shown in F igure  3. There  w a s  a log 
prepara t ion  a r e a  be tween t h e  hauler  and  
loader  whe re  t h e  skiddies  could work away  
f r o m  t h e  hauler  ropes. Par t ia l ly  p repa red  
t r e e s  were  reposi t ioned f rom t h e  landing 
c h u t e  t o  t h i s  work a r e a  a s  much as possible. 
A f t e r  t r imming  and  crosscut t ing ,  logs w e r e  
f l ee t ed  t o  s t a c k s  in a rad ia l  p a t t e r n  a round 
t h e  loader .  Logs t r i m m e d  and  c r o s s c u t  in t h e  
bush could b e  d i rec t ly  f l ee t ed  f r o m  t h e  
landing chu te .  

TURNAROUND LOAD / = = J  

Figure 3 - R e p r e s e n t a t i v e  L a n d i n g  L a y o u t  



Long log  s o r t s  we re  s t a c k e d  ad j acen t  t o  e a c h  
o t h e r  wi th  s o m e  over lap  a t  t h e  base  of t h e  
s t ack .  Short  , logs and  pulp w e r e  s t a c k e d  
approximate ly  para l le l  wi th  t h e  loader  wi th  a 
sma l l  space  in be tween  t h e  sorts.  Where 
s p a c e  is m o r e  l imit ing t h a n  occu r r ed  in t h i s  
s tudy,  i t  would b e  feas ib le  t o  s t a c k  t h e  s h o r t  
logs in a rad ia l  p a t t e r n  around t h e  loader  
s imilar  t o  t h e  long logs. 

Approximately 0.07 h e c t a r e s  (25 m e t r e s  by 
28 met res )  was  used in t h e  most  common  
layout .  I t  w a s  advantageous  t o  l o c a t e  t h e  
mobile  hauler  a s  c lose  t o  t h e  landing e d g e  a s  
possible t o  avoid ground c l e a r a n c e  problems.  
The  sho r t e s t  landing c h u t e  length  was  13 
m e t r e s  when hauling logs. The  max imum 
length  was  4 2  m e t r e s  when hauling part ial ly 
p repa red  t r ee s .  I t  is  l ikely t h a t  t h e  ut i l ised 
a r e a  of 0.07 h e c t a r e s  could h a v e  been  
reduced  fu r the r  wi th  a n  ope ra t ion  on  a 
purpose-built  r e s t r i c t e d  landing a r ea .  

Truck  scheduling i s  a n  impor t an t  f a c t o r  when 
working in a r e s t r i c t ed  a r e a .  The  logging 
ope ra t ion  should b e  viewed as a whole 
sys t em wi th  t h e  individual e l e m e n t s  such  as 
hauling, loading and  c a r t a g e  working 
toge the r .  In a r e s t r i c t ed  landing, t h e r e  is  
l i t t l e  s p a c e  f o r  main ta in ing  l a rge  log 
inventories .  The  loader  mus t  he lp  t o  k e e p  
t h e  hauling opera t ion  running smoothly a s  
wel l  a s  loading trucks.  The re fo re  t rucks  
need  t o  b e  scheduled in to  t h e  opera t ion  a t  
regular  in te rva ls  th roughout  t h e '  day.  T h e  
loader  ope ra to r  should a l so  have  t h e  ab i l i ty  
t o  o rde r  m o r e  t rucks  o r  c a n c e l  t r u c k s  if t h e  
need  ar ises .  

Interactions on the Landing 

L o a d e r  

The  proport ion of t i m e  spen t  on loader  
ac t i v i t i e s  is shown in Table  1 fo r  bo th  
c o m p l e t e  and  pa r t i a l  log prepara t ion  
t r e a t m e n t s .  Sort ing logs compr ised  t h e  

T a b l e  1 - L o a d e r  Work  C o n t e n t  

* 95% con f idence  l e v e l  t h a t  t h e  p r o p o r t i o n  o f  t i m e  f o r  each a c t i v i t y  
i s  w i t h i n  t h e  + range.  

A c t i v i  t v  D e f i n i t i o n s  : 

LOG PREPARATION METHOD 

COMPLETE PARTIAL 

l A s s i s t i n g  s k i d d i e s  - m a i n l y  i n v o l v e s  t h e  r e l o c a t i o n  o f  p a r t i a l l y  
p repared  t r e e s  f rom t h e  area i n  f r o n t  of  t h e  h a u l e r  t o  an a d j a c e n t  

ACTIVITY 

S o r t i n g  l o g s  
Truck l o a d i n g  
A s s i s t i n g  s k i d d i e s '  

. . 
l o c a t i o n  sa fe  f o r  work. 

2 A s s i s t i n g  h a u l i n g  -ma in l y  i n v o l v e s  l o a d e r  a s s i s t a n c e  d u r i n g  unhooking 
and l i n e  s h i f t s .  
I n t e r f e r e n c e  - s k i d d i e s  - i s  where t h e  l o a d e r  i s  de layed  because 
s k i d d i e s  a r e  i n  t h e  way due t o  l o g  p r e p a r a t i o n  
I n t e r f e r e n c e  - h a u l e r  - i s  where t h e  l o a d e r  i s  de layed because o f  
h a u l i n g  opera t i ons ,  such as l a n d i n g  l o g s  and l i n e  s h i f t s  

5 Other  - i s  a  m isce l l aneous  c a t e g o r y  t h a t  i n c l u d e s  l o a d e r  r e f u e l l i n g ,  
maintenance, r e p a i r  and non-mechanical de lays .  

PROPORTION 
OF TIME RANGP 

( % )  ( + %  

35.9 2 . 1  
12.9 1.4 

5 .1  1 .O 

PROPORTION 
OF TIME RANGE* 
( X )  (+- % )  

33.9 1.9 
16.6  1.5 
6 . 7  1 .O 

A s s i s t i n g  haul i n g 2  0 .5  0.5 
I n t e r f e r e n c e  - s k i d d i e s 3  13.5 1.5 
I n t e r f e r e n c e  - hau l  e r 4  9.0 1.2 

11.3 1.3 
C l  ean 1  and i  ng 2.0 0.6 
O the r5  9.8 1.1 

T o t a l  100.0 

Sample S i z e  1913 
( 1  m i n u t e  o b s e r v a t i o n s )  

0.5 0 .5  
12.9 1.3 
8 .5  1.2 
8 . 9  1.2 
3 . 1  0.7 
8 .8  1.2 

100.0 

2425 



l a rges t  port ion of t ime,  a t  around 35% f o r  t h e  loader ope ra to r  usually did no t  assis t  t h e  
both  t r ea tmen t s .  The  t r u c k  loading skiddies o r  hauling. This general ly did not  
proport ion of  t i m e  varied be tween  cause  hauling de lays  because  loading t i m e  
t r e a t m e n t s .  This was  mainly d u e  t o  t h e  was  re la t ive ly  sho r t  (Table 4) and t rucks  
r e l a t ive  numbers o f  t rucks  loaded f o r  e a c h  ar r ived  a t  t h e  landing a t  varying in terva ls  
t r e a t m e n t  in re la t ion  t o  t h e  sample  s ize.  r a t h e r  t han  a t  t h e  s a m e  t ime.  

"Assisting skiddies" was higher (s ignif icant  a t  
t h e  95% level)  f o r  t h e  pa r t i a l  log prepara t ion  
t r e a t m e n t  compared  with comple t e ,  a s  
expected .  The  proportion of t i m e  spen t  
assis t ing skiddies in comple t e  log prepara t ion  
could b e  reduced because  many of t h e  logs 
s e t  as ide  fo r  t h e  skiddies only involved minor 
t r imming (of ten  n o t  needed)  o r  because  s o m e  
logs a l ready prepared in t h e  bush w e r e  
re-measured.  Time could  b e  saved  by 
d i rec t ly  sor t ing  logs f rom t h e  landing chute .  

"Assisting hauling" averaged 0.5% for  both  
t r e a t m e n t s  and  mainly occu r red  during hauler  
l ine shif ts .  When t rucks  w e r e  being loaded,  

Loader idle t i m e  occurred  when t h e r e  was  no 
work t o  do, usually during line sh i f t s  or  
hauler  delays. The  "clean landing" ac t iv i ty  
was  slightly higher for  t h e  par t ia l  log 
prepara t ion  t r e a t m e n t  a s  would b e  expec ted .  

Skiddies 

The proportion of t i m e  spen t  in skiddy 
ac t iv i t i e s  is shown in Table  2 for  both  
c o m p l e t e  and  pa r t i a l  log prepara t ion  
t r e a t m e n t s .  The  number  of skiddies varied 
f rom o n e  t o  four,  with a weighted ave rage  
f o r  bo th  t r e a t m e n t s  of 2.5. 

Table 2 - Skiddies Work Content 

* 95% conf idence l e v e l  t h a t  t h e  p r o p o r t i o n  of t ime  f o r  each a c t i v i t y  i s  w i t h i n  
the 2 range. 

ACTIVITY 

Unhoo.~ l o g s  
Log Preparat ion:  

Measuring/marking 
Crosscu t t i ng  
Trimming broken ends 
C u t t i n g  slovens 
Del imbing 

T o t a l  1  og p repara t ion  

A s s i s t i n g 1  - Haul ing o r  Loader 

Wai t i n g 2  - Hauler o r  Loader 

Other3 

T o t a l  

Sample S ize 
( 1  minute observat ions - 
a1 1  s k i d d i e s )  

A s s i s t i n g  ma in ly  occurs f o r  hau l ing ,  d u r i n g  l i n e  s h i f t s  
Wa i t i ng  on h a u l i n g  occurs  when t h e r e  a r e  no t r e e s  on t h e  1  anding 
f o r  l o g  p r e p a r a t i o n  and i t  occurs  d u r i n g  l i n e  s h i f t s .  Wa i t i ng  on t h e  
loader  occurs  when t h e  l o a d e r ' s  a c t i v i t y  i n t e r f e r e s  w i t h  work t h a t  
c o u l d  be completed by s k i d d i e s .  
Other i s  a  misce l laneous ca tegory  t h a t  i n c l u d e s  saw r e f u e l  and r e p a i r ,  
saw s tuck and non-mechanical de lays.  

LOG PREPARATION METHOD 

COMPLETE PARTIAL 

PROPORTION 
OF TIME RANGE* 

( x )  (+ \ - % ) 

4.8 0.7 

6.3 0.8 
1.5 0.3 
2.1 0.4 
1.2 0.3 
7.4 0.8 

18.5 1.2 

6 .1  0.8 

60.2 1.5 

10.3 0.9 

100.0 

4186 

PROPORTION 
OF TIME RANGE* 

( % )  ( 2 % )  

6.7 0 . 7  

8.3 0.7 
5'.5 0.6 
3.5 0.5 
2.1 0.4 
5.3 0.6 

24.8 1.2 

8.2 0 . 7  

47.9 1 .4  

12.4 0.9 

100.0 

4887 



The  longer unhooking t i m e  in t h e  pa r t i a l  log One  S k i d d  
prepara t ion  t r e a t m e n t  w a s  mainly caused  by ~ o m p l e t d a r a t i o n  

diff icul t ies  assoc ia ted  with t h e  North Bend 
c a b l e  sys tem.  Dif ferent  c a b l e  sys t ems  P r o p o r t i o n  R a n g e  
(gravity a n d  slackline) were  used f o r  t h e  a r e a  Total  
with  t h e  comple te ly  prepared  logs a n d  preparation 3 2 . 3 %  + 3 . 3  
unhooking diff icul t ies  were  reduced.  - 

There  was  a signif icant  d i f f e rence  (99% 
conf idence  level)  be tween log prepara t ion  
t i m e  f o r  t h e  t w o  t r ea tmen t s .  As expec ted ,  
more  t i m e  w a s  spen t  in t h e  pa r t i a l  log 
prepara t ion  option, wi th  most  of t h e  
d i f f e rence  a t t r i bu ted  t o  c rosscut t ing  t ime.  
As previously discussed, t h e  skiddies s p e n t  a 
higher proport ion of the i r  t i m e  in log 
prepara t ion  with t h e  comple t e  prepara t ion  
t r e a t m e n t  t han  was  required.  This w a s  
primarily a funct ion  of t h e  high number  of 
skiddies and  because  t h e y  w e r e  working wi th  
a new technique.  

Wai  t i n q  4 1 . 2 %  - + 3 . 5  

There  i s  a signif icant  d i f f e rence  ( a t  t h e  99% 
level)  be tween  c o m p l e t e  log prepara t ion  wi th  
o n e  skiddy and  pa r t i a l  log prepara t ion  wi th  
a n  a v e r a g e  of 2.5 skiddies. As  expec ted ,  o n e  
skiddy spen t  less  t i m e  wai t ing  a n d  m o r e  t i m e  
working on  log prepara t ion ,  t h u s  being m o r e  
fully utilised. Two skiddies w e r e  a d e q u a t e  t o  
k e e p  up  wi th  t h e  work load in pa r t i a l  log 
preparat ion.  

H a u l i n g  

The  skiddies s p e n t  mos t  of t h e  t i m e  wai t ing  
f o r  work, especial ly in t h e  c o m p l e t e  log 

The proport ion o f  t i m e  spen t  during hauling 
f o r  t h e  t w o  log prepara t ion  t r e a t m e n t s  is prepara t ion  t r e a t m e n t .  The  majori ty of 

wait ing t i m e  w a s  a t t r i b u t e d  t o  t h e  hauler  shown in Table  3. In t e r f e rence  f rom e i the r  

r a t h e r  t h a n  t h e  loader. t h e  loader  o r  skiddies is minimal in both  
t r ea tmen t s .  Hauling opera t ions  w e r e  n o t  

Only o n e  skiddy was  requi red  a l l  t h e  t i m e  delayed f r o m  workuingn in t h e  re la t ive ly  
with comple t e  log prepara t ion  and i t  is r e s t r i c t ed  landing a r e a .  
in teres t ing  t o  compare  t h e  t i m e  f o r  o n e  
skiddy wi th  t h o s e  shown in Table  2 : 

T a b l e  3 - H a u l e r  Work  C o n t e n t  

* 95% confidence leve l  t h a t  t he  proport ion of t ime f o r  each a c t i v i t y  i s  w i t h i n  
the  t- range.  

LOG PREPARATION METHOD 

COMPLETE PARTIAL 

Hauling delays  occur whi le  l ogs  a r e  hauled t o  t he  1 anding 
2 Other delays  a r e  delays  o u t s i d e  t h e  normal haul ing cyc l e  and inc lude  

r i gg i ng  equipment, wire  rope o r  hau le r  problems 
I n t e r f e r e n c e  - Loader occurs  when l oade r  a c t i v i t y  de lays  t h e  haul ing 
o ~ e r a t i o n  

ACTIVITY 

Hook 
Inhaul 
Unhook 
Outhaul 
Haul i  ng del ays ' 
Other del ays2 
In t e r f e r ence  - Loader3 
I n t e r f e r e n c e  - Skidd ies4  
Line S h i f t  

Total 

Sample S i ze  
(1  minute observa t ions )  

I n t e r f e r ence  - Skiddies  occurs  when skiddy a c t i v i t y  de lays  t he  haul ing 
ope ra t i  on 

PROPORTION 
OF TIME RANGE* 

( % I  ( 2  x )  
31.2 2 . 1  
19 .6  1 . 8  
11 .9  1 .4  
12.6  1 . 4  

1 . 2  0 .4  
7 .2  1 . 1  
0 . 2  0 .5  
0 . 1  0 .5  

15.0  1 . 6  

100.0 

1913 

PROPORTION 
OF TIME RANGE* 

( % )  (2 % I  
2'4.3 2 . 3  
20.6 2.2 
16.4  1 . 9  
8 . 8  1 .6  
2.2 0.7 
3 .9  1 . 1  
0 . 1  0 .5  
C .  0 0 .0  

23.7 2 . 3  

100.0 

1402 



D a t a  showed d i f ferences  in hauling ac t iv i t i e s  
t h a t  c a n  b e  a t t r i b u t e d  t o  d i f ferences  
be tween  log prepara t ion  methods,  cab le  
sys t ems  and  hauling d i rec t ion  (covered in a 
s e p a r a t e  LIRA Report ,  Kellogg, 1987(b)). 

TRUCK LOADING 

Times  fo r  loading sho r t s  and  longs log t rucks  
a r e  shown in Table  4. The  loading t i m e s  a r e  
wi th  a n  ope ra to r  t h a t  had  previous 
exper ience  on a n  1 8  tonne  hydraulic 
knuckleboom loader be fo re  th i s  t r i a l  wi th  t h e  
30 t o n n e  loader.  

Truck prepara t ion  t i m e  was only abou t  1.5 
minutes  longer fo r  t h e  sho r t s  t rucks  
compared  with t h e  longs t rucks.  Logs were  
loaded on  bo th  t ruck  t y p e s  f rom t h e  back  of 
t h e  t r u c k  (Figure  4). 

Truck loading t i m e s  w e r e  a b o u t  f i v e  minutes  

F i g u r e  4 - Sumi to rno  l o a d e r  e n d - l o a d i n g  
1 2  m e t r e  l o n g  l o g s  

LOADER DELAYS 
longer fo r  sho r t  logs compared  with long logs 
(mean number  of logs pe r  load w a s  75 and  20 The mechanica l  avai labi l i ty of t h e  loader  f o r  

respect ively) .  With long logs positioned a t  t h e  2 8  days  of t h e  s tudy was  95%. The re  

.approximate ly  a 35" t o  45" ang le  f rom t h e  w e r e  2.9 hours los t  t o  a broken hose (one 
occurrence)  and a broken O-ring on  t h e  main t ruck ,  t h e r e  was a minimum d i s t ance  t o  
hydraulic cont ro l  bank (one occurrence) .  An swing logs f rom t h e  log deck  t o  t h e  t ruck .  

Also, t h e  loader was positioned behind t h e  addit ional  3.8 hours of delay was  a t t r i bu ted  

t r u c k  and ad jacen t  t o  t h e  log deck  s o  t h a t  i t  t o  t h e  grapple (one occurrence) .  Accounting 
f o r  smokos and personal  delays,  t h e  machine  could easi ly g r a b  logs and  immedia te ly  p l ace  was used 87% of the time. t h e m  in a heeling position f o r  loading. L i t t l e  

t i m e  was spen t  adjust ing t h e  log in t h e  
grapple  be fo re  swinging. Short  logs w e r e  not  Adding in t h e  opera t ional  de lay  t i m e s  (loader 

heeled when loading; t hey  could b e  easi ly wai t ing  for  work) of 1 I%, resul ted in a 

r o t a t e d  in t h e  grapple  (if needed)  while machine  ut i l isat ion of 76%. 

swinging logs f r o m  t h e  deck  t o  t h e  t ruck .  
The fue l  consumption r a t e  was  15.4 l i t r e s  per  There  was  approximate ly  a 90" angle  fo r  opera t ing  hour. swinging sho r t  logs. 

T a b l e  4 - T r u c k  L o a d i n g  T i m e s  

( M e a n  a n d  R a n g e  : M i n u t e s  p e r  L o a d )  

1 Load ing Cyc le  c o n s i s t s  of t h r e e  e lements  : s o r t  l o g s  i n  deck, swing l o a d  t o  
t r u c k  and a d j u s t  l o q s  on t r u c k ,  if needed, swins  unloaded back t o  deck.  

TRUCK TYPE 

S h o r t s  

Longs 

Delays  t h a t  occur  d u r i n g  t h e  l o a d i n g  c y c l e  and ;top work.  F o r e i g n  elements 
t h a t  occu r  o c c a s i o n a l l y  d u r i n g  t h e  l o a d i n g  c y c l e ,  such as moving t h e  
l o a d e r  t o  a new p o s i t i o n .  
Truck P r e p a r a t i o n  i s  t h e  t i m e  t o  un load  t h e  t r a i l e r  and hook up 

NUMBER OF 
OBSER- 

VAT I O I i  S 

10 

22 

D E L A Y S ~  TRUCK NO. OF 
LOAD I NG FORE I GN PREP- LOGS PER 

CYCLE'  ELEMENTS TOTAL ARATIoN LOAD 

16.6 2.2 18.8 4.5 7  5 

(13.8-19.6)  (0 .0 -4 .0  ) (14.7-25.7)  (2 .6-5 .8)  (54-107) 

12.1 1.2 13.3 2 .9  20 

(7 .3-25.8)  ( 0 - 4 . 0 )  (7.5-26.6)  (2 .1-4 .8)  (12-37) 



CONCLUSIONS 

This s tudy showed an  e f f e c t i v e  use  of a 
hydraulic  knuckleboom loader working on a 
r e s t r i c t ed  landing a r e a  with a cab le  hauling 
sys tem.  The main study conclusions r e l a t ed  
t o  landing s i z e  and organisat ion a r e  : 

- t h e r e  were  minimal i n t e r f e rences  and  
de lays  be tween  hauling, log prepara t ion ,  
sor t ing  and loading in a r e s t r i c t ed  work area .  
The landing ac t iv i t i e s  i n t eg ra t ed  well and  
t h e r e  was a smooth wood f low f r o m  t h e  bush 
t o  t h e  t ruck.  Scheduling of t rucks  was  a n  
impor t an t  f a c t o r  for  t h e  success  of th is  
operat ion.  

This conclusion is, however, l imi ted  t o  t h e  
cha rac t e r i s t i c s  of t h e  c a s e  s tudy (e.g. hauler  
production level,  number of log s o r t s  and 
landing s p a c e  utilised). More t i m e  would b e  
required for  f l ee t ing  o r  t r u c k  loading in a 
sys t em wi th  a higher production level,  less  
avai lable landing space ,  o r  more  log sorts .  
The s tudy d a t a  indicates,  however,  t h a t  t h e r e  
is potential ly more t i m e  avai lable f o r  t h e  
loader t o  work on f lee t ing  o r  t ruck  loading 
t h a n  occurred  in th is  study. 

- t h e  resu l t s  of landing in t e r f e rence  and 
de lays  w e r e  similar be tween  pa r t i a l  and  
comple t e  log prepara t ion  options. Comple t e  
log prepara t ion  as ca r r i ed  o u t  in t h i s  s tudy,  
involved only one  addit ional  log c u t  t han  
pa r t i a l  log preparat ion.  

It  appears  t h a t  t h e r e  a r e  fu r the r  
oppor tuni t ies  avai lable in o t h e r  condit ions 
when a substant ial  port ion of t h e  log 
prepara t ion  i s  comple t ed  in t h e  bush. 
Firstly, less loader  t i m e  i s  spent  assis t ing 
skiddies t o  c o m p l e t e  log preparat ion.  More 
t i m e  c a n  t h e n  b e  spen t  on loading. Secondly, 
t h e  number  of skiddies c a n  b e  reduced when 
m o r e  of t h e  log prepara t ion  work is 
comple t ed  in t h e  bush. The e x t r a  skiddy 
would con t r ibu te  more  towards  breaking oit 
o r  fel l ing and  log preparat ion.  Thirdly, t h e  
hauler  c a n  b e  positioned closer  t o  t h e  landing 
e d g e  when hauling t h e  sho r t e r  pieces. This 
is a n  advan tage  when ground c l ea rance  is 
l imit ing on t h e  c a b l e  span,  especial ly c lose  
t o  t h e  landing e d g e  with sho r t  t ower  mobile 
haulers. 

The re  may b e  signif icant  i n t e r f e rences  and  
de lays  when working on  r e s t r i c t ed  landing 
a r e a s  with t r e e  length material .  A truly 
c o m p l e t e  prepara t ion  of a l l  logs in t h e  bush 
may resul t  in t o o  many smal l  p ieces  for  
hauling. Therefore,  in addit ion t o  landings, 
fel l ing p rac t i ce s  and hauler  production r a t e s  
need  t o  b e  s tudied fu r the r  fo r  d i f f e ren t  log 
prepara t ion  options. 

- t h e  smal les t  utilised landing a rea ,  with 
four  log s o r t s  and  comple t e  processing, was  
0.07 h e c t a r e s  (25 m e t r e s  x 28  me t re s )  
including a landing c h u t e  of 1 3  metres .  
Pa r t i a l  log prepara t ion  required a longer 
landing c h u t e ;  o t h e r  s p a c e  requi rements  w e r e  
s imilar .  The re  a r e  oppor tuni t ies  f o r  working 
on a smal ler  landing a r e a  and increasing t h e  
number  of log sor t s .  

- genera l  observat ions regarding landing 
layout  : 

* loader  ac t iv i t i e s  should b e  confined t o  a n  
a r e a  ad jacen t  t o  t h e  hauler  wi th  minimal 
movemen t  around t h e  landing. 

* when opera t ing  on a c e n t r a l  landing, log 
s o r t s  should b e  loca t ed  radially around t h e  
loader  wi th  t h e  piles slightly overlapped a t  
t h e  base.  A similar  concep t  could b e  
followed for  a continuous roadside landing; 
log s o r t s  c a n  a lso  b e  ar ranged ad jacen t  t o  
e a c h  o t h e r  on  both  sides of t h e  road.  

* t h e  loca t ion  and  s p a c e  needed f o r  e a c h  log 
s o r t  is inf luenced by t h e  r e l a t ive  
proportion of wood in e a c h  s o r t ,  and  how 
f a s t  t h e  hauler  is changing lines and  
adjust ing position on  t h e  landing (more  
c r i t i ca l  wi th  a mobile  hauler).  Also 
impor t an t  is t h e  d i rec t ion  t h a t  t h e  hauler  
is moving; e i t h e r  towards  exis t ing  log 
s o r t s  o r  away  f rom them.  

* non-excavated,  cu tove r  a r eas ,  outs ide  t h e  
designated landing a r e a ,  c a n  o f t en  b e  used 
f o r  s tacking  logs. 

I t  is an t i c ipa t ed  t h a t  a subs tant ia l  number  of 
f u t u r e  logging opera t ions  will requi re  
e f f i c i en t  use of re la t ive ly  smal l  landing a r e a s  
on s t e e p  te r ra in .  LIRA will cont inue  
invest igat ing t h e s e  possibilities. 
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