
LOG TRANSPORT WEIGHBRIOGE SURVEY No 2 
( L o g  T r a n s p o r t  in the T o k o r o a  Area)  

Log transport in the Tokoroa area is centred on the N.Z. Forest Products 
Limited Kinleith based forest and mill operations. At the centre of the 
trucking operations is the Kinleith weighbridge responsible for scheduling, 
despatching, controlling, weighing and recording log truck operations 
through this point. This weighbridge has the largest flow rate of log 
trucks in New Zealand, processing from 300 to 400 incoming loads per 
operating day, giving a total of from 8,000 to 10,000 tonnes of logs daily. 

Information produced by a very sophisticated computer facility at the NZFP 
weighbridge is extensive and detailed. The availability of this information 
has allowed LIRA to make a reasonably detailed study of certain aspects of 
log trucking without extensive time commitment in data collection. 

This report outlines brieEly the characteristics of log trucking in the 
Tokoroa area, and presents some detailed results indicative of the operation- 
al aspects of log trucking. 
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RESULTS: Over a two-day survey data was obtained on 76 different trucks (38 
of which were NZFP fleet trucks) covering 19 different firms. In 

addition details on 380 different incoming loads for a typical one day's 
operation were extracted from NZFP computer records. 

LOG TRUCK CHARACTERISTICS: 
Truck characteristics here are very strongly influenced by the NZFP operation. 
Twenty permanent off-highway trucks were in use and half of the trucks 
surveyed were NZFP fleet trucks. The most common log truck rig layout is a 
6 x 4 truck with a 2-axle log trailer set up for carting long-length logs, 
the prominent trailers used being either close-axle jinker (25% of total), 
new 1.8 metre spaced-axle jinker (28% of total),. or 2.4 metre spaced-axle 
trailers (34% of total). The close-axle jinkers are used predominantly on 
the permanent off-highway rigs. 

Characteristics of the trucks surveyed were: 

Average  t r u c k  age  
Average  t r u c k  m i l e a g e  
Average t r u c k  power r a t i n g  
Average number o f  t r a n s m i s s i o n  r a t i o s  
P r o p o r t i o n  o f  u n i t s  a s  5 - a x l e  c o m b i n a t i o n s  

4.1 y e a r s  
263,000 m i l e s  

290 h .p .  
1 4  
88% 

The extent to which some variations in truck-rig layout occurred is tabled 
as follows: 



Description Number Observed Percent of Total 

Trucks with twin s t e e r  f ron t  ax l e s  0 
Trucks with t h ree  axles  i n  dr iv ing  s e t  1 
Trucks with conventional long nosed cabs 57 
Short-log car tage  combinations 10 

Although the trucks in this area include both on-highway and off-highway 
vehicles, the on-highway units can operate extensively on the NZFP roading 
system for a large part of their work. For off-highway operations, the 
NZFP and contractor trucks operate to gross-weight limits, governed not by 
Class 1 limits but by the truck Gross Combination Weight (GCW) design limit, 
these being summarised as follows: 

O P E R A T I O N A L  A S P E C T S :  
A study of data for a 24-hour period, which included both day shift and 
night shift operations, indicated the following: 

Average loads per  day per  t ruck Day s h i f t  only t rucks  
Night and day t rucks  
A l l  t rucks  considered 

Class l * ~ r o s s  
Wgt.Limit 

35.4 
tonne s 

36.3 
tonnes 

N.A. 

Truck Layout 

dA=-& 

Average payload A l l  t rucks  considered 25.6 tonnes 

Off-Highway 
Gross Wgt-Limit 

38.0 
tonnes 

38.0 
tonnes 

45.0 
tonnes 

- 

Av.Tare 

13.4 
tonnes 

13.5 
tonnes 

15.2 
tonnes 

Av.Power 

303 h.p. 

275 h.p. 

300 h.p. 

Average haul d is tance  Source t o  des t ina t ion  24.0 kilometres 

Type 

Highway 
Rig 

Highway 
Rig 

Off-High- 
way Rig 
only 

~ O O O  r LIRA'S previous weighbridge sur- 
vey (No.1) at Rotorua, introduced 
the basic measure of productivity 
in log trucking as payload tonne- 

RANGE (For Off-highway Day & Night 
Operations) 

kilometres per  day and indicated 
the general influence of haul 
distance on this measure. Fig. 
1 shows the results for this 
Tokoroa area, confirming a simi- 
lar relationship between haul 

RANGE  or On-Highway distance and daily productivity , 
Day Operations) and indicates the difference 

caused by double-shift operation 
and the use of off-highwaygross- 
weight limits. As expected, the 
trucks operating on day andnight 
shifts (all operating to off- 
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highway gross weight limits) 

Av. Payload Haul Distance Per Truck (m.1 achieved a higher daily product- 
ivity in payload tonne-kilometres 

FIG.1 Graph showing ef fec t  of haul distance Productivity here increases 
on payload tonne-kilometres per  day. rapidly with haul distances upto 



approximately 25 k i l o m e t r e s  and then  l e v e l s  o f f .  The e f f e c t  of  s h o r t  hau l  
d i s t a n c e  changes (less than  25 k i l o m e t r e s )  i s  ve ry  s i g n i f i c a n t  t o  product iv-  
i t y  and t h e  e f f e c t  o f  l onge r  hau l  d i s t a n c e  changes ( g r e a t e r  t han  25 k i l o -  
met res )  a r e  less s i g n i f i c a n t  t o  p r o d u c t i v i t y .  However a s  i n  t h e  survey No.1 
a t  Rotorua, t h e  wide sp read  o f  r e s u l t s  i n d i c a t e s  t h a t  o t h e r  f a c t o r s  a p a r t  
from hau l  d i s t a n c e  a r e  ve ry  i n f l u e n t i a l  t o  p r o d u c t i v i t y .  Some t r u c k s  work 
longe r  hours  ove r  a  day and some have a  h igh  p ropor t i on  of  d e l a y  t ime,  bo th  
of  t h e s e  a s p e c t s  i n f l u e n c i n g  d a i l y  t r u c k  product ion .  

Data on t h e  NZFP f l e e t  p rovided  t h e  o p p o r t u n i t y  t o  make a  more d e t a i l e d  
s tudy  of t h e  e f f e c t  o f  power, t a r e  weight ,  gross-weight  l i m i t ,  and t r i p  t imes  
on p r o d u c t i v i t y .  Th i s  was due t o  t h e r e  be ing  t h r e e  d i s t i n c t  groups of  t r u c k s  
each  group having 6 t o  12 i d e n t i c a l  r i g s  o p e r a t i n g  under a v a r i e t y  of  
c o n d i t i o n s .  The r eco rd ing  o f  i n fo rma t ion  on t r i p  t imes  al lowed p r o d u c t i v i t y  
i n  tonne-k i lomet res  p e r  hour of  o p e r a t i o n  t o  be s t u d i e d .  

Payload hau l  d i s t a n c e  i s  a  f a c t o r  of  t r u c k i n g  o p e r a t i o n s  t h a t  i s  e s s e n t i a l l y  
non-var iab le  and uncon t ro l ab l e .  Logs a r e  a v a i l a b l e  a t  t h e  f o r e s t  h a r v e s t i n g  
s i t e  and have t o  be t r a n s p o r t e d  t o  a  f i x e d - l o c a t i o n  m i l l ,  normally over  t h e  
most s u i t a b l e  s h o r t  r o u t e .  Because of  t h i s  non-var iab le  n a t u r e ,  it i s  an 
i d e a l  f a c t o r  on which t o  base  c o n t r a c t  r a t e  s e t t i n g  and t h i s  i s  what i s  done 
a t  NZFP. How then  does  a  t r u c k  o p e r a t o r  improve p r o d u c t i v i t y  i f  on f i xed -  
d i s t a n c e  h a u l s ?  

One obvious s t e p i s  t o  reduce  t h e  
amount of d e l a y  t i m e  i n  a  d a y ' s  
o p e r a t i o n  by keeping t h e  t r u c k  
moving du r ing  t r i p s ,  t he rebymin i -  
mis ing  t h e  t r i p  c y c l e  t imes .  F i g .  2 
shows t h e  i n f l u e n c e o f t r i p  c y c l e  
timeonproductivityforagroupof 
i d e n t i c a l  NZFP t r u c k s .  The imp- 
ortanceofkeepingtripcycle t i m e  
low can  be s een  wi th  t h i s  be ing  
more impor tan t  f o r  l onge r  hau l  
d i s t a n c e s .  T r i p  c y c l e  t ime depen- 
d s  on two main f a c t o r s :  w a i t i n g  
t i m e  ( c o m p r i s i n g d i s p a t c h ,  l oad ing  
w e i g h i n g , u n l o a d i n g a n d o t h e r d e l -  
a y s ) :  andach ieved  road speed (de- 
pendant  mainly on power, g r o s s  
weight ,  d r i v e r  a p p l i c a t i o n ,  and 
road c o n d i t i o n s )  . The r e s u l t s  
ob t a ined  f o r t h e d a y  s tudiedshowed 
s o m e t r u c k s w i t h t r i p  c y c l e  t imes  
a s  long a s  s i x h o u r s  on r e l a t i v e l y  
s h o r t  h a u l s  of  30km. and t h i s ,  a s  
c a n b e  seen .  s e v e r e l y  l i m i t s  t r u c k  
p r o d u c t i v i t y .  
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Av. Time per h i p  Cycle (Hours) 

FIG.2 Graph showing effect of trip cycle 
time on payload tonne-kilometres per hour. 
(For 300 h.p., 45 tonne gross weight NZFP 
off-highway trucks .) 

T r i p  c y c l e  t i m e  t hen ,  i s  in f luenced  by a  number of  a s p e c t s  b u t  what a r e  t h e  
impor tan t  ones? F igu re  3 (see over) shows f o r  t h r e e  d i f f e r e n t  t r u c k  
c a t e g o r i e s ,  t h e  i n f l u e n c e  of  average  t r u c k  speed f o r  t h e  d a y ' s  o p e r a t i o n  on 
p r o d u c t i v i t y ,  and obv ious ly  ma in t a in ing  a  h igh  average  speed i s  ve ry  import- 
a n t .  The average  t r u c k  speed f o r  t h e  d a y ' s  o p e r a t i o n  ( c a l c u l a t e d  from 2  x 
t o t a l  d a y ' s  payload hau l  d i s t a n c e s / t o t a l  d a y ' s  o p e r a t i o n a l  hou r s )  i s  an 
i n d i c a t o r  of  w a i t i n g  t i m e  and achieved  road  speed.  The r e s u l t s  ob t a ined  



FIG.3 Graph showing e f f e c t  o f  speed 
on payload tonne-ki lometres  per  hour.  

a r e  a l s o  i n d i c a t i v e  o f  t h e  
s i g n i f i c a n c e  of power and g ross  

Another popular  tendency by t ruck-  
e r s  genera l ly  is  t o  c a r r y  a s  l a r g e  
a  payload a s  poss ib le .  On studying 
the  e f f e c t  of g ross  weight on pro- 6oo 
d u c t i v i t y ,  t h e  r e s u l t s  (see Fig .  4 )  
i n d i c a t e  t h a t  while an e x t r a  twoor  u 

t h r e e  tonnes i n  g ross  weight does i 5 0 0  

improve t h e  p r o d u c t i v i t y ,  t h e  in -  \ 

c r e a s e  i s  r e l a t i v e l y  small .  The $ 4 0 0  

i nc rease  i n  p r o d u c t i v i t y  due t o  2 
e x t r a  gross  weight ( through e x t r a  8 3 0 0  

payload) is  c e r t a i n l y  no t  a s  e f  f ec -  ; 
t i v e  a s t h a t  obta ined through i m -  ; ZOO 

proving average d a i l y  o p e r a t i o n a l  2 
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. weight, and on c l o s e r  a n a l y s i s ,  
t h e  d i f f e r e n c e  between 250 h.p. 

. and 300 h.p. can be shown t o  be 
h.p. 45.0 tonne G.C.W. minimal. This i n d i c a t e s  t h a t  

NZFp trucks. wai t ing  t i m e  elements,  d r i v e r  
-300 h.p- XN~pOt:",~:.G-C-W- a p p l i c a t i o n  and road cond i t ions  
L250 h.p. 36.3 tonne G.C.W. a r e  t h e  more i n f l u e n t i a l  a spec t s  

trucks. on average t ruck  speed,  and hence / obtained t ruck  p roduc t iv i ty .  on t h e  day s tud ied  The r e s u l t s  

showed some t r u c k s  wi th  average . speeds a s  low a s  5 k i lometres  p e r  
ope ra t ing  hour and t h i s ,  a s  can 

10 20 30 40 50 be seen,  seve re ly  l i m i t s  t ruck  

5 KPH Av.Speed - - 

Average Speed for Day's Operation (Krn./~our) produc t iv i ty ,  

L I 

FIG.4 Graph showing e f f e c t  o f  g ross  10 20 30 40 50 
Average Truck Trip Gross Weight (Tonnes) 

weight  on payload tonne-k i lomet res  per  
hour.  

This r e p o r t  only  covers t h e  p roduc t iv i ty  s i d e  of t rucking i n d i c a t i n g  t h e  
con t ro lab le  a spec t s  t h a t  in f luence  p roduc t iv i ty .  An equa l ly  important  aspect  
no t  covered i s  t h e  c o s t i n g  s i d e  of  t r u c k  opera t ions .  I t  is  LIRA'S i n t e n t i o n  
t o  study c o s t i n g  of log-truck opera t ions  i n  t h e  near  f u t u r e ,  t o  determine t h e  
major c o s t  elements and examine t h e i r  v a r i a b i l i t y .  
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