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STANDARDS FOR LOGGING ROADS 
A Report by J. A.  Kennedy, N.Z. Forest Service, Wellington 

INTRODUCTION 
Through implementation of sound planning/ 
design principles, adoption of proven 
construction techniques and with emphasis 
~ i v e n  t o  sound construction supervision " 
practices,  expenditure on road construction 
c a n  b e  optimised t o  give minimum combined 
transportat ion and roading costs. 

DEFINITIONS 

Misunderstanding about wha t  roading 
standards a r e  can  b e  clarif ied by defining 
these  four t e r m s  : 

CLASSIFICATION - defines road function 

CATEGORY - notation given t o  a 
classification 

STANDARD - defines road geometry 
Figure 1 - High quali ty major SPECIFICATION - defines design/ 

logging road construction detai ls  

When considering t h e  question of suitable 
standards for  logging roads, i t  is imperative 
t o  bear  in mind t h a t  any transportat ion 
system is a balance between t h e  objectives 
of minimising road construction and 
maintenance costs ,  whilst at t h e  s a m e  t i m e  
providing fo r  t h e  ef f ic ient  and s a f e  operation 
of heavy transport  vehicles. 

The combined cos t  of roading and 
transportat ion is  a major proportion of 
current  harvesting costs. As harvesting 
increases in fores ts  established on diff icult  
terrain,  these  cos ts  will become more  
significant. Indeed t h e  economic viability of 
many fu tu re  harvesting operations could well 
hinge on these  cost  inputs (Ref. 1). I t  
becomes vital  t o  avoid any under, or over, 
design of logging roads. 

Logging Road ClassificationlCategories 

I t  is t radit ional  in t h e  fo res t  industry t o  
classify roads by service function, or  some 
form of category identifier. 

As s t a t e d  by Paterson and o the r s  in their  
FERIC (Forest  Engineering Research Inst i tute 
of Canada) Technical Repor t  "Standard 
Classification f o r  Fores t  Roads" (Ref. 2) : 

" I n  any c lass i f i ca t ion  system the 
div is ion between classes must be 
arbitrary and consequent1 y there are 
bound t o  be d i f f erences  o f  opinion as t o  
the best  de f i n i t i on  for  each c lass .  
Small d i f f erences  o f  opinion are not o f  
great s igni f icance,  but it i s  important 
that  once established the system be 
adhered t o  by a l l  concerned .... The 
description provided for  any given c lass  
should be clear enough t o  convey the 
same picture t o  a l l  who may use the 
system." 



MAJOR SPUR/SHUNT ESTABLISHMENT/ 
LOGGING LOGGING LOGGING MANAGEMENT 
ROADS ROADS ROADS ROADS 

(Maximum (Medium (Low 
t ra f f ic /  t ra f f ic /  t r a f f i c /  

loading) loading) loading) . 

N.Z. Forest Service D E G G 1 G 1 

N.Z. Forest Products Limited Arterial Secondary Spur Planting 
( 2  lanes (2 lanes) 
sealed) 

Baigent Forest 1nd.Ltd. Arterial Secondary Spur Planting 

Carter-Hol t Central Ltd. Class I Class 1 Class 3 Class 4 
Class 2 

P.P. Olsen Ltd. Class 1 Class 11 Class I11 
Class IV 

Tasman Forestry Ltd. : 
Murupara Arteri a1 Arterial Spur 
Kawerau Arterial Secondary Spur 

I t  i s  important to recognise that road classification descriptions 
and/or category idendi f i ers are neither mandatory prescriptions 

nor roading construction standards 

F i g u r e  2 - Road Classification/Categories u s e d  b y  s o m e  
New Z e a l a n d  f o r e s t r y  o r g a n i s a t i o n s  

FERIC fu r the r  s t a t e  : 

" t h a t  a  g o o d  c l a s s i f i c a t i o n  s y s t e m  
s h o u l d  : 

( a )  p e r m i t  d i a l o g u e  w i t h o u t  c o n f u s i o n  
over t e r m i n o l o g y  

( b )  p r o v i d e  a b a s i s  f o r  the d e s i g n  o f  
a n y  n e w  r o a d s  

( c )  p r o v i d e  a  b a s i s  f o r  the 
e v a l u a t i o n  o f  e x i s t i n g  r o a d s .  " 

Figure  2 shows t h e  various t e r m s  current ly  in 
use  in New Zealand. 

Logging Road Standards 
F i g u r e  3 - T y p i c a l  s p u r l s h u n t  

Be defini t ion LOGGING ROAD STANDARDS l o g g i n g  r o a d  

a r e  t h e  : 
T h e  cos t s  f o r  t hese  opera t ions  canno t  b e  

"Optimum s tandards  fo r  t h e  minimum t r e a t e d  in isolation. They a r e  d i rec t ly  r e l a t ed  
combined c o s t  of  road cons t ruc t ion/  t o ,  and a f f e c t e d  by, t h e  wood volume 
maintenance  and t ruck  hauling" (Ref. 3). avai lab le  within t h e  se rv i ce  l i fe  of t h e  road. 



They a r e  a n  integral par t  of t h e  to ta l  
harvesting operation and therefore  a f f e c t  t h e  
overall economic viability of t h e  operations. 

Construction standards specify t h e  level of 
service required from t h e  various components 
of a roading system. They a r e  most  readily 
expressed in t e r m s  of road geornetrics (i.e. 
speed, width, gradient, alignment, e t c )  and 
pavement loading/surfacing criteria. 

Figure 4 - Major logging road carryin 
high volumes o f  heavy vehicle t r a f f i c  

Logging Road Specifications 

Construction specifications concern t h e  "nuts 
and bolts" of roading construction and a r e  
t h e  technical  details  t h a t  enable design t o  b e  
carried through t o  construction. They can  
consist of : 

e.g. - pavement design detail  

To summarise, ROADING/CLASSIFICATION 
CATEGORY DESCRIPTIONS ARE A BASIS 
ON WHICH TO FORMULATE A PLANNING 
AND DESIGN PROCESS, in which t h e  vital  
e lements  a r e  : 

(a) Construction standards t h a t  ref lect  
technical and economic considerations 
(in t e rms  of both roading and 
transportation cr i ter ia)  

and 

(b) Construction specifications appropriate 
t o  road usage/function considerations. 

There can be  no such thing as common 
roading standards o r  construction 
specifications t h a t  are ,  or  could be, 
appropriate t o  al l  harvesting operations. 

- d a t a  t o  determine optimum pavement Figure 5 - Grid ro l l e r  used for base 
thickness relat ive t o  soil condi- course compaction 
tions/types 

- typical road cross-sectional details  The optimum standard for  a particular 
logging road will b e  dic ta ted by economic - super-elevation and e x t r a  widening 

detail  considerations, arising from t h e  : 

- road metal  specifications 

- sight distance cr i ter ia  

- to ta l  volume of wood available 
- market  value of t h e  wood 

- drainage and culverting cr i ter ia  - t i m e  base over which t h e  wood is t o  be  

- road maintenance considerations extracted 

- earthworks considerations 

- sub-grade and pavement compaction 
cr i ter ia  

soil / pavement / material  test ing 

- to ta l  haulage distance from landing t o  
point of utilisation 

seasonal variations and constraints 

environmental constraints 

procedures 



These f a c t o r s  should b e  quantified during t h e  lowest combined cost  of road construction, 
logging planning phase of harvesting maintenance and haulage. 
operations, and at t h a t  s t a g e  b e  t rans la ted  
into appropriate roading standards in t e r m s  The practical  solution, however, is not  t h a t  
of economics, design l i f e  and serviceability. s t ra ight  forward; i t  is complicated by t h e  

uncertainties injected into t h e  system by a 
large  number of o the r  crucial  considerations. 
For  instance, optimum logging road standards 

F i g u r e  6 - Iln u p g r a d e d  l o g g i n g  r o a d  - 
note g r a d e  a n d  a l i g n m e n t  

FACTORS THAT INFLUENCE LOGGING 
ROAD STANDARDS 

Whilst t h e  methodology fo r  t h e  selection of 
t h e  bes t  road route  in t e r m s  of engineering 
considerations over  any given ter ra in  is well  
known, l i t t l e  information is  available, in a 
practical  form,  which can  b e  used t o  
determine optimum logging road 
construction, maintenance and haulage 
expenditure. 

In theory, of course, t h e  task  is simply one  
of finding t h e  l eas t  cos t  solution, i.e. t h e  
location, width and al ignment t h a t  give t h e  

must  in teract  with : 

- logging system options 

- internal  fo res t  t ransportat ion options 

- environmental constraints  

- public roading standards 

- volumes of production 

- product type  and marke t  value 

- seasonal scheduling of operations 

- vehicle operating and maintenance cos ts  

- e f f e c t  of surface  conditions on vehicle 
performance. 

I t  is these e lements  t h a t  d ic ta te ,  or 
determine,  t h e  most  appropriate road 
classification or  ca tegory t o  b e  adopted (i.e. 
whether t h e  proposed road should b e  a n  
Arterial,  Secondary, SpurIShunt, Haul, etc 
type  road). 

Consideration, and evaluation, of t h e  above 
fac to r s  will, or  should. influence, o r  control, 
t h e  location, timing and construction 
standard of t h e  logging road. 

The determination of appropriate 
construction standards, in t e r m s  of 
geometrics (i.e. alignment, width, gradient, 
speed e t c )  and t h e  subsequent development 
of construction specifications requires 
technical  evaluation of anticipated road 
usage/function cr i ter ia ,  in t e r m s  of : 

- vehicle type  
- speed 
- safe ty  
- axle  loads 
- t r a f f i c  densitylfrequency 
- road l ifelmaintenance 
- seasonal requirements 
- directional flow of t r a f f i c  



combined with assessment of : 

- terrain (topography, geology) 
- existing road networks 
- technical staffing resources 
- construction plant availability 
- construction options 
- road building materials  resources 
- economic evaluations 

Figure 7 - Constructing a spur road i n  
indigenous fores t  

The design of optimum logging road 
standards is a specialised area ,  requiring an  
understanding of civil engineering roading 
sciences. Expertise in th is  a r e a  may be  
achieved e i ther  by professional qualifications 
(i.e. a degree in civil o r  fores t  engineering), 
a t ta inment  of a n  appropriate technical 
qualification (N.Z. Cer t i f i ca te  in 
~ n ~ i n e e r i n ~  - Civil), or  specialised training 
programmes. As yet ,  New Zealand has no 
recognised qualification t h a t  embraces 
specifically al l  t h e  skills required by fores t  
engineers. 

The list of references highlights t h e  skills 
and knowledge required. I t  is also a 
recommended reading list for those working 
in t h e  harvest  planning a reas  who do no t  a s  
ye t  possess t h e  particular skills referred t o  
above. 

If roading costs a r e  t o  be  optimised and 
transportation costs  minimised, t h e  benefits  
tha t  can accrue from engineering input a t  
t h e  harvest  planning s tage  has t o  be  

acknowledged. 

FERIC APPROACH TO LOGGING ROAD 
STANDARDS 

The FERIC approach t o  achieve a 
STANDARD CLASSIFICATION F O R ,  FOREST 
ROADS identifies f ive  important parameters  
t o  fully describe a logging road. They a r e  : 

(i) Axle Load 

The axle load used is t h e  maximum 
single load expected t o  occur regularly 
over t h e  life of t h e  road. The 
maximum anticipated axle load 
determines t h e  design bearing capacity 
of t h e  road. 

(ii) Speed 

The minimum sustained speed below 
which t h e  design vehicle should not  be  
required t o  go. By adoption of a 
minimum design speed, accura te  
information regarding maximum 
allowable design grades and grade 
lengths is conveyed. 

(iii) Availability 

The period of t h e  year t h a t  t h e  design 
vehicle may travel  on t h e  road a t  
speeds equal to, or  g rea te r  than, t h e  
minimum desirable sustained speed. 

(il:) Traffic Density 

Traff ic  density is given a s  t h e  number 
of equivalent 80 kN (18,000 pounds) 
single axles per day. 

Because the re  a r e  numerous axle 
weights and configurations, i t  is 
recognised t h a t  the re  is a need for  
some standard form of reporting axle 
loads. By summing up all  t h e  
equivalent axle  loads, t h e  equivalent 
incremental  damage a given axle  load 
and configuration will inflict on t h e  
pavement with each  pass can  be  
indicated. 

(v) Life 

The number of years  t h e  road is t o  be  
used before replacement or 
abandonment. 



FERIC Technical Report  "Standard 
Classification fo r  Forest  Roads" reinforces 
t h e  contention t h a t  optimum logging road 
standards evolve, initially, by evaluating at 
t h e  harvest  planning s tage  t h e  services a 
logging road has  t o  provide (and at what 
cost). This is followed by a design process 
t o  develop construction specifications t o  
provide those services both efficiently and 
economically. 

ROLE OF TECHNICAL STAFF 

The functions of specialist civil engineering 
personnel - whether they b e  engineers, 
graduates, technicians o r  construction 
supervisors - and their  roles relat ive t o  
fores ters  and fo res t  management personnel is 
ill-defined within t h e  New Zealand fores t  
industry (with t h e  exception of N.Z. Fores t  
Products Limited, Kinleith (Ref. 4)). 

I t  also needs t o  b e  recognised t h a t  engineers, 
graduates, technicians and construction 
supervisors do no t  have any clearly defined 
roles within civil engineering. Their 
functions and capabilities overlap t o  a 
considerable degree. However, they each 
have a part icular expertise t o  o f fe r  at t h e  
planning, design and construction phases of 
roading operations (see Figure 2). 

Logging road planning, design and 
construction requires a fusion of a variety of 
disciplines and skills. 

I t  is t h e  function of logging planners to; give 
c lear  definitions of t h e  use expected of a 
logging road (in t e r m s  of: vehicle type, 
speed, axle  loads, t r a f f i c  density, road life, 
seasonal requirements, t imber volumes and 
directions, logging systems, e tc) ,  t h e  
operational impacts of changes in road 
location o r  standards, t h e  tolerable level of 
maintenance costs and t o  define their  needs 
in t e r m s  which will permit  engineering staff  
t o  develop appropriate road construction 
standards. 

The specialist engineering function is t o  
ensure t h a t  roads a r e  designed t o  m e e t  t h e  
logging planners' cri teria,  not  only efficiently 
and economically but  also t o  minimise 
environmental impacts and land loss. The 
outcome of engineering input must  b e  a c lear  
definition of road location, road design 
cri teria,  es t imated costs  and appropriate 
road construction standards and 

specifications t h a t  can b e  interpreted by 
construction supervisors. 

The function of construction supervisors is t o  
closely supervise and manage construction 
works, apply proven and appropriate 
construction techniques and monitor 
plant/labour performance t o  ensure roads a r e  
not  only constructed t o  design specifications 
but also on t ime  and within est imated1 
budgeted costs. 

Often t h e  functions of logging planners, 
roading engineers and construction 
supervisors will overlap, in planning and 
design of harvesting operations they each 
have a part icular expertise t o  offer  and 
certainly close liaison and joint planning is 
necessary t o  ensure objectives, designs and 
methods a r e  compatible. 

To provide a s t ructure  with t h e  skills 
required provided by t h e  specialised technical 
personnel will o f t en  only b e  possible within 
major companies. Nonetheless, t h e  f a c t  
remains t h a t  even t h e  smallest  company 
must have access  t o  such skills, o r  
encumbent staff  given additional training in 
order t o  carry  o u t  these  specialist functions. 

CONCLUSIONS 

(i) Before entering into expensive road 
construction programmes, al l  available 
al ternatives should be  considered and 
properly evaluated. 

(ii) The harvesting and transport  systems 
must b e  designed together  t o  ensure t h e  
minimum t o t a l  production costs. 

(iii) The primary function of specialist 
engineering personnel is t o  minimise 
costs  in t h e  long term. 

(iv) In every c a s e  roading standards should 
be  determined t o  maximise t h e  
profitability of t h e  forest. 

(v) There is no one simple answer, or  
manual, t h a t  will give you all t h e  
answers t o  t h e  myriad of questions t h a t  
arise when endeavouring t o  determine 
SUITABLE STANDARDS FOR LOGGING 
ROADS. 
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