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FACTubz AFFECTING LOG TRUCK TRAVEL SPEED 

I n  a  t y p i c a l  l o g  t r u c k  ope ra t i on  60% t o  80% of  a  t r u c k ' s  i n - s h i f t  t ime  i s  spent  
t r a v e l l i n g .  T ranspor t ing  loads i s  t h e  p r imary  f unc t i on  o f  a  l o g  t r u c k  and thus 
t r a v e l  speed i s  one of t h e  key f a c t o r s  a f f e c t i n g  p r o d u c t i v i t y .  

Th is  r e p o r t  summarises, f rom a  range o f  r e fe rence  m a t e r i a l ,  t he  wide range o f  
f a c t o r s  t h a t  i n f l u e n c e  l o g  t r u c k  t r a v e l  speed. I t  i s  presented as a  fo l l ow-up  
t o  L IRA 'S  e a r l i e r  Report  Vo1.4 No.11 1979 on reduc ing  l o g  t r u c k  de lays .  Both 
o f  these r e p o r t s  a re  aimed a t  improv ing awareness o f  f a c t o r s  a f f e c t i n g  l o g  
t r u c k  p r o d u c t i v i t y .  
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As t r a v e l  speed i s  c l o s e l y  l i n k e d  w i t h  sa fe ty ,  any changes aimed a t  i n c r e a s i n g  
t r a v e l  speed must n e c e s s a r i l y  be w i t h i n  the  c o n s t r a i n t  o f  sa fe  ope ra t i on .  
Ach iev ing h i ghe r  t r a v e l  speeds i s  p o i n t l e s s  un less e f f e c t i v e  use i s  made o f  t h e  
e x t r a  t ime  made a v a i l a b l e  f o r  t r u c k  use. 

T rave l  speed i s  determined by t h e  v e h i c l e ,  t h e  road, and t h e  d r i v e r .  Each o f  these 
has a  va r y i ng  a f f e c t ,  many o f  which a re  o f t e n  i n t e r - r e l a t e d .  



VEHICLE CHARACTERISTICS 
The main v e h i c l e  c h a r a c t e r i s t i c s  w i t h  a  b e a r i n g  on t r a v e l  speed a r e  eng ine power, 
v e h i c l e  aerodynamics, d r i v e  t r a i n  r a t i o s  and e f f i c i e n c y ,  and gross we igh t .  

ENGINE POWER 

Trave l  speed can be inc reased  w i t h  h i g h e r  eng ine power. The speed inc rease ,  how- 
ever ,  i s  n o t  p r o p o r t i o n a t e  w i t h  t h e  power i n c r e a s e  due t o  power b e i n g  absorbed a t  
h i g h e r  speeds t o  overcome o t h e r  f a c t o r s .  Loca l  exper ience i n d i c a t e s  tha-t a  20% 
power i n c r e a s e  (200 kW t o  240 kW) produces a  10% speed i n c r e a s e  w i t h i n  t h e  60-80 
k i  1  ometer p e r  hour  range (11% 1  oaded, 8% empty). 

Engine power a v a i l a b l e  i s  i n f l u e n c e d  by a l t i t u d e  and a i r  temperature  and t h i s  can 
a f f e c t  speed. Engines have an optimum rprn range and f l u c t u a t i o n s  f rom t h i s  
i n f l u e n c e  power a v a i l a b i l i t y .  Engine rpm i t s e l f  has a  d i r e c t  b e a r i n g  on t r a v e l  speed. 

VEHICLE AERODYNAMICS 
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On a  loaded l o g  t r u c k  a i r  r e s i s t a n c e  absorbs c o n s i d e r a b l e  power a t  h i g h e r  t r a v e l  
speeds (over  50 km/h) as i n d i c a t e d  i n  F i y u r e  1. 
I t  i s ,  however, of 1  i t t l e  consequence a t  t r a v e l  
speeds l e s s  than  50 km/h. As t h e  aerodynamic des ign  
o f  t y p i c a l  l o g  t r u c k s  i s  p r a c t i c a l l y  n i l ,  t h e  p ro -  
j e c t e d  f r o n t a l  area o f  t h e  v e h i c l e  and l o a d  essen- 
t i a l l y  determine a i r  r e s i s t a n c e  and t h e  r e s u l t i n g  
a f f e c t  on speed. 

DRIVE TRAIN FACTORS 

The t o t a l  geared r e d u c t i o n  r a t i o s  between engime and 
d r i v e  a x l e s  d i r e c t l y  a f f e c t  t r a v e l  speed. The lower  
t h e  r e d u c t i o n  r a t i o  t h e  h i g h e r  t h e  a t t a i n a b l e  speed. 
The t y r e  r o l l  i n g  r a d i u s  o f  t h e  d r i v e  wheels a l s o  has 
a  d i r e c t  i n f l  uence, w i t h  l a r g e r  d iameter  t y r e s  
i n c r e a s i n g  speed. Power losses  n o r m a l l y  occur  i n  t h e  
d r i v e  t r a i n  between enaine and d r i v i n a  wheels. and 

F i g u r e  1. P o w e r  ~ e q u i r e m e n t s  o f  f o r  p r a c t i c a l  purposes: t h e  l o g  t r u c k d d r i v e  t r a i n  

a Loaded T r u c k  on a level r o a d .  
can be taken as 85% e f f i c i e n t .  

GROSS WEIGHT 

Trave l  speed i s  reduced w i t h  i n c r e a s i n g  gross w e i g h t  due t o  t h e  e f f e c t  gross w e i g h t  
has on grade and r o l l i n g  r e s i s t a n c e .  Loca l  exper ience i n d i c a t e s  t h a t  a  10% i n c r e a s e  
i n  gross we igh t  f rom 37.5 tonnes r e s u l t s  i n  a  3% speed decrease. 

ROAD CHARACTERISTICS 
The main road  c h a r a c t e r i s t i c s  w i t h  i n f l u e n c e  on t r a v e l  speed a r e  s u r f a c e  type,  road  
grade, a l i gnment  f a c t o r s ,  l a n e  and shou lder  w id ths ,  t r a f f i c  d e n s i t y ,  and s p e c i a l  
speed r e s t r i c t i o n s .  

SURFACE TYPE 

The road  s u r f a c e  a f f e c t s  r o l l  i n g  r e s i s t a n c e  on t h e  v e h i c l e  and thus  i t s  speed. A  
change f rom a  g r a v e l  s u r f a c e  t o  a  sea led  s u r f a c e  w i l l  i n c r e a s e  t r a v e l  speed, and 
l o c a l  exper ience i n d i c a t e s  t h a t  a  7-8% i n c r e a s e  i n  t r u c k  speed can r e s u l t .  Add i t i ona l  
ga ins  w i t h  s e a l i n g  a l s o  come f rom t h e  absence o f  dus t ,  l e s s  s u r f a c e  d e t e r i o r a t i o n  
i n  wet  weather, more d r i v e r  comfor t ,  and reduced t r u c k  maintenance. 

ROAD GRADE 

A ze ro  grade has no i n f l u e n c e  on p o t e n t i a l  t r u c k  t r a v e l  speed. Steep grades, bo th  
adverse and favourab le ,  however, q u i c k l y  reduce t r u c k  speed as i n d i c a t e d  i n  



F i g u r e  2 .  A loaded truck 
quickly increases speed i f  
the adverse grade becomes 
less than 6%. I t  reaches 
maximum speed a t  a 2% 
favourable grade and then 
speed drops very quickly as 
the favourable grade increases 
Wheel sl  i  ppage a1 so becomes 
an important consideration 
on steep grades. 

ALIGNMENT FACTORS 

Road alignment factors 
greatly affect  travel speed 
through a combination of 

F i g u r e  2 .  L o g g i n g  T r u c k  Speed  V e r s u s  Road Grade  curve radius, curve frequ- 
For M e t a l  R o a d s  

ency, curve super-elevation, 
and s i sh t  distance. Curve 

radius has a greater influence than curve frequency, a1 though once curve radius i s  
small ( less  than 60 metres) then the curve frequency also has a noticable affect  on 
travel speed. 

A vehicle travel 1 i  ng around 
a f l a t  curve tends to move 
sideways and this  reduces 
speed. To counteract th i s  
and enable faster  cornering 
speeds, the road can be 
t i  1 ted or super-el evated. 
Generally the higher the 
super-el evation the higher 
the road speed. Local ex- 
perience suggests that  
super-el evation on forest  
roads should be 1 imited t o  
10 cm per metre. 

LANE & SHOULDER WIDTHS 

The optimum lane width for 
two lane roads i s  the over- 
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L ' w i d t h  'lus 1"2 F i g u r e  3 .  T h e  A f f e c t  o f  C u r v e s  & C u r v e  R a d i u s  on metres. A reduction in lane 
width can cause reduction in Loaded T r u c k  T r a v e l  

speed ( u p  t o  1 km/h per 30 cm reduction) and in speeds when passin? o r  meeting other 
vehicles ( u p  t o  1 km/h per 5 cm reduction). Shoulder widths should n o t  be less than 
1.22 metres as speeds can drop by 1 km/h for each 6 cm reduction. 

r 
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F i q u r e  4 .  Optimum Road W i d t h  



TRAFFIC DENSITY 

Other  t r a f f i c  t r a v e l l i n g  i n  t h e  same d i r e c t i o n  as a  l o g  t r u c k  w i l l  reduce t r a v e l  
speed i f  i t  i s  s lower  than t h e  l o g g i n g  t r u c k .  Other  t r a f f i c  f l o w i n g  i n  t h e  
o p p o s i t e  d i r e c t i o n  as a  l o g  t r u c k  w i l l  o n l y  reduce speed on a  narrow road.  

SPECIAL SPEEC RESTRICTIONS 

Stud ies  i n d i c a t e  t h a t  l o g  t r u c k s  f o l l o w  speed r e s t r i c t i o n s  i n  b u i l t - u p  areas,  
however, on t h e  open road  l o g  t r u c k s  t e n d  t o  go as f a s t  as t h e  road  c o n d i t i o n s  
and t r u c k  c h a r a c t e r i s t i c s  w i l l  a l l o w .  T y p i c a l l y ,  t r u c k s  average 40-45 km/h i n  
a  50 km/h r e s t r i c t e d  area, whether loaded o r  empty. On an open road  w i t h  70 km/h 
r e s t r i c t i o n  and favourab l  e  c o n d i t i o n s ,  t r u c k s  average 75-80 km/h when empty and 
65-70 km/h when loaded. Adverse c o n d i t i o n s  on t h e  open road  s low t r u c k  speeds 
markedly though. 

DRIVER CHARACTERISTICS 
References suggest t h a t  t h e  ma jo r  d r i v e r  c h a r a c t e r i s t i c s  t h a t  a f f e c t  l o g  t r u c k  
t r a v e l  speed a r e  exper ience and a b i l i t y ,  and m o t i v a t i o n  and a t t i t u d e ;  

EXPERIENCE AND ABILITY 

Log t r u c k  speed i s  i n f l u e n c e d  by exper ience  f o r  as l o n g  as i t  takes t h e  d r i v e r  
t o  g a i n  f u l l  con f idence  i n  t h e  c o n t r o l  o f  h i s  v e h i c l e .  A b i l i t y  i n  such t h i n g s  
as judgement and p e r c e p t i o n  i s  i n h e r e n t .  Inexper ienced  d r i v e r s  i n i t i a l l y  may reduce 
t r a v e l  speed by up t o  40%, b u t  towards t h e  end of t h e  l e a r n i n g  p e r i o d  ( e s t i m a t e d  
4-12 weeks) t h e  r e d u c t i o n  i n  speed th rough  i n e x p e r i e n c e  i s  l e s s  than  5%. 

MOTIVATION AND ATTITUDE 

Psycho log ica l  and environmental  f a c t o r s  such as r e l a t i o n s h i p  w i t h  employer, personal  
i n f l u e n c e s ,  f i n a n c i a l  i n c e n t i v e s ,  prospects ,  a  d e s i r e  t o  work, work ing c o n d i t i o n s ,  
team s p i r i t ,  e t c . ,  a r e  cons idered t o  cause up t o  a  30% v a r i a t i o n  i n  t r u c k  t r a v e l  
speed. 

SUMMARY 
Many f a c t o r s  i n f l u e n c e  l o g  t r u c k  t r a v e l  speed, and a t  t h e  extremes each and every  
one can be ve ry  s i g n i f i c a n t .  I n  genera l ,  t h e  more prominent  f a c t o r s  a r e  t h e  
v e h i c l e  c h a r a c t e r i s t i c s  of power and g ross  we igh t ,  t h e  road  c h a r a c t e r i s t i c s  o f  
a l ignment ,  grade, and s u r f a c e  c o n d i t i o n ,  and d r i v e r  c h a r a c t e r i s t i c s  o f  m o t i v a t i o n  
and a t t i t u d e .  

Log t r a n s p o r t  o p e r a t i o n s  can b e n e f i t  s i g n i f i c a n t l y  by  u s i n g  t r u c k s  w i t h  power and 
gross w e i g h t  matched t o  t h e  j o b ,  by  m i n i m i s i n g  t h e  a f f e c t s  o f  road  a l ignment ,  
grade, and s u r f a c e  c o n d i t i o n ,  and by e f f e c t i v e l y  m o t i v a t i n g  t r u c k  d r i v e r s .  

Some e x c e l l e n t  re fe rences  a v a i l a b l e  i n  L IRA 'S  l i b r a r y ,  which d e t a i l  some o f  these 
t o p i c s  a re :  

"Trucks and Trailers and Their Application to Logging Operations" 
By J.A. McNally. A 1975 University of New Brunswick reference manual. 

"Logging Road Handbook, The Affect of Road Design on Hauling Costs" 
By J.J. Byrne, R.J. Nelson, & P.H. Googins. A 1960 U.S. Department 
of Agriculture Forest Service Handbook. 

"Log Transport & Loading Seminar Proceedings" 
LIRA Project Report No. 8, 1979. Papers 6(a) & 6 ( b ) .  

"Wind Tunnel Tests of ~evices for Reduciny the Aerodynamic Drag of Logging Trucks" 
By G.J. Garner FERIC Technical Report TR-27, 1978. 
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For Further Information Contact: N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.0.Box 147, 
ROTORUA, NEW ZEALAND. Phone 87-1 68 
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