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TRANSPORTATION IN ROADLESS LAND 

TRANSPORT A TERRE SANS CHEMINS

Per Lennart Svensson

Senior Consultant, SUAB, Stockholm, Sweden

SYNOPSIS

Tem porary access roads in budding and forestry w ork sites on soft ground cause high transportation costs and environm ental dam adges in 

sensitive areas. T oday transportation vehicles cause deep rut depth in the road and often dam age it badly before im proving it w ith brushwood 
or logs in forestry and grave l o r m acadam  in construction.

There are two ways to i.npiove econom y and m inim ize environm ental damages:
1: Im proving ground.

2: Im proving trafficability o f the vehicle.

In this project there is a study o f  both these effects.

A test road has been m ade, w here geotextiles under a  thin aggregate layer have been tested.

T en test areas with T ensar G eogrid, co ir m at and form ing fabric under m acadam , w ood chips and bedding o f  brushw ood will be tested by 

driving trials with a special constructed forwarder. T his forw arder has 800 mm w ide tyres and there is a com pressor w ith w hich you can 
change inflation pressure w hen driv ing  the forw arder depending o f  the ground conditions.

T he result shows that the tested m atherials and equipm ent are useful and will give experiance o f choosing the best com bination o f  soil 
im provem ent and type of vehicle.

IN T R O D U C T IO N

In Sw eden there are built a great num ber of tem porary access roads 

both in construction and forestry. M any o f them are constructed over 

soft soil w ith risks for ground dam ages and bad trafficability. W ithin 

the forestry attention has been payed to environm ental problem s w ith 

the ground dam ages recently.

Infrastructural construction works are increasing during com ing years. 

T herefore access roads will be both econom ically and 

environm entallly  im portant.

Problem s will occur m ainly w ithin areas with soft soil and high ground 

w ater level.

T here is not the sam e dem ands on tem porary access roads as on 

perm anent roads. R ut depth up to 15-30 cm  will often occur but will 

not be accepted in the future. A t greater rut depth ground dam ages will 

increase and the trafficability get worse.

T here are two ways to im prove econom y and m inim ize environm ental 

damages:

* Im proving ground

* Im proving traficcability o f  the vehicle

W ithin the construction industry they have m ainly worked w ith a  sub­

base o f  gravel. T he sub-base is often to thin w ith ground dam ages and 

they have to  increase the sub-grade afterwards.

W ithin the forestry they have m ainly worked with developing the 

vehicles and have im proved ground w ith existing material as 

b rushw ood and logs.

T his project intends to:

* S tudying problem s m entioned above and for that purpurse construct a 

test road w ith  different im proving m ethods on soft soil and then 

perform  driving trials w ith a  special constructed forw arder w ith which 

one can  change inflation pressure and use tyres with different widths.

* T esting  recycling m aterials; co ir m ats and w ood chips beside m ore 

com m on as T ensar G eogrid and makadam. A new soil reinforcem ent 

m alherial; Form ing Fabric, a  rest product from  the pulp industry, is 

tested as well.

T he aim  o f the project is:

* C om pare the behavior o f different m atherials on soft soil during load 

testing.

* G ive som e exam ple o f  design o f  tem porary access roads.

* G ive useful advices concerning construction.

T E S T  R O A D

A suitable test road w as planned in an area for logging a t Korsnas AB 

in G im o, about 140 km north o f  Stockholm . A soil investigation was 

m ade show ing that under a  vegetation turf and treeroots there was 

0 4 -2 ,5  m  o f  peat w ith high w ater content ( about 500 % )  and very 

soft ( about 10 k P a ). C lay and till w ere underbedding the p e a t 

T en  test areas after each other w as made. Each area was 20 x 4  m. 

H ere is a  describtion o f  the test areas:

* T est area 1 

M acadam , 0 ,15  m 

N ew  form ing fabric

* T est area 2 

M acadam , 0 ,15  m 

T ensar G eogrid SS  2

* T est area 3 

W ood chips 0 ,15  m 

G eogrid  SS 2

* T est area 4  

W ood chips 0 ,15  m 

coir m at

* T est area 5 

W ood chip  0 ,15  m 

U sed form ing fabric

* T est area 6  

B rush  w ood 

G eogrid  SS  2
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Fig* 1. C onstruction  o f  the test road. G eotextiles have been layed out. 

In front G eogrid and in the background Coir m at and Form er fabric.

* T est area 7  

B rush  w ood 

CoirTnat

* T est area 8  

B rush  w ood  

Form ing fabric

* T est area 9 

B rushw ood

‘ T e s ta re a  10  

R eference area

T he design  o f test road was m ade so it would be destroyed during the 

driv ing  trials. It would not been used afterw ards.

T h e  test road was constructed in June 1992. The w eather was sunny 

and w arm  and the ground dry.

W ith a  special harvester mounted on excavator the trees was cut down. 

Som e stum ps w ere excavated and som e were left. A t test area 1 and 2 

the vegetation turf, roots and stum ps were removed.

T he geotextiles com e to the site in rolls 4  m wide. They were layed out 

on the ground easily  by one person.

T he brushw ood from  the cut dow n trees was spread out on the road by 

the harvester excavator.

W oodchip  w as m ade a t site from brushw ood and transported to the 

beginning o f  the road w ith a  lorry.

M akadam  was transported from outside the area to the beginning o f  the 

road. T he excavator spread out the makadam over test area 1 and 2 

w ithou t problem s.

T hen  the w ood chips had to be transported to test area 3  over area 1 and

2  by the lorry. D ue to deep rut depth it m ust be interrupted after one 

passage. R uts w ere filled w ith m akadam  and then the wood chips w ere 

transported over area 1 and 2  w ith a  m inidum per w ithout problems. 

T hen the excavater spread out the w ood cips over area 3-5.

D R IV IN G  T R IA L S

W ithin T he Forest Operation Institute there has been developed a  

forw arder FM G  250 special equipped with wide tyres from  Trelleborg- 

T yre  AB. D uring driving one can change inflation pressure w ith a 

com pressor depending of the ground conditions.

T h e  developem ent w ork has been carried out o f M r U lf Hallonborg and 

M r B jörn L ofgren at the Institute.

A s a  link in this research driving trials was made at the test road.

W e also  w anted to study if  this method could be useful for lorries in the 

construction  industry.

T he driv ing  trials w as carried out in the beginning o f  Ju ly  1992. 

W eather w as so  dry and sunny,that there was a  forest fire in the area at 

the sam e tim e and the special FM G 250 had to be rescued from the 

flam es in the last minute.

T he driv ing  trials w ere carried out in three phases; from  low er ground 

pressure to higher.

Phase 1: T yres, 800  m m  w ide and low inflation pressure, 10 passages 

Phase 2: T yres, 800  m m  w ide and high inflation pressure, 3 passages 

Phase 3: T yres, 600  m m  w ide and high inflation pressure, 3 

D uring phase 3 the teste road was destroyed.

D uring the driving test a new method for m easuring rut depth was 

applied. T he x-, y- and z-cordinates for a  prism fixed at FM G  250 w ere 

surveyed from  a  G eodim eter at certain intervals during driving. The 

prism  was fixed nearby the rear axle. So it was not exactly the rut depth 

m easured, but sinking o f  the wheeles. A small am ount o f the sinking 

w as elastic.
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F ig . 2. D riv ing  tria ls w ith the forw arder FM G  250 and T re lleborg  tyre, 

w idth 800  mm.

T E S T  R E S U L T S

T est area 1:

R ut depth  = 7 -16  cm  after 16 passages.

Com m ents: M akadam  thickness up to 0 3  m in tracks due to crossing 

o f  the dum per. Peat thickness only about 0 ,5  m.

T est area 2 :

R ut depth =  4 -16  cm  a f te r l6  passages.

Com m ents: M akadam  thickness up to 0 3 5  m in tracks due to crossing 

o f the lorry. Peat thickness only  about 0 ,5  m. G eogrid w as broken 

som etim es, w hen the rut depth w as large.

T est area 3:

R ut depth = 8 -26  cm  after 16 passages.

Com m ents: R ut depth are strongly depending o f  stum ps and breaking 

dow n o f the root m at o r  if stubbs and root m at are excavated. Peat 

th ickness = 0 ,5 -1 ,0  m.

T est area 4:

R ut depth = 20 -26  cm  after 16 passages.

Com m ents: T he sam e as test area 3 , but peat thickness = about 1,0 m. 

T est area 5:

R ut depth = 2 0 -24  cm  after 16 passages.

Com m ents: T he sam e as area 3, peat thickness 0 .5-1 ,0  m. N earby a 

stone the form ing fabric was uncovered.

T est area 6 :

R u t depth  = 18-24 cm  after 12 passages.

C om m ents: T h e  sam e as area 3, peat thickness 1,0-1,5 m. G eogrid was 

uncovered  in som e spots , broken in one spot and disappeard in one 

spot.

T est area 7:

R ut depth =  20 -26  cm  after 11 passages. In one sektion the road was 

repaired w ith logs after 7  passages.

C om m ents: T h e  sam e as area  3. Peat thickness 1,5-2,0 m. In one spot 

the co ir m at w as deep in the ruL

T est area 8 :

R ut depth =  20-32 cm .In  one sektion the road w as repaired w ith logs 

a fter 7  passages.

C om m ents: T h e  sam e as area 3. Peat thickness 1.5-2,0 m. In one spot 

the form er fabric w as uncovered and in one it w as deep in the rut.

T est area 9:

R ut depth =  14-22 cm  after 11 passages.

Com m ents: T h e  sam e as area 3. Peat thickness 2 ,0-2 ,5  m.

T est area 10:

R ut depth = 13-24 cm.

Com m ents: In this area there was a  thick root system. Peat thickness 

about 2 .5  m.

T h e  driv ing  trials destroyed the test road. Now, in D ecem ber 1992, is 

the analyses o f  the driving trials not yet finished.

C O N C L U S IO N S

W e can a t this stage m ake the follow ing conclusions for this soft sub- 

grade:

* I t is very im portant not to  dam age o r  rem ove stum ps, roots or 

vegetation turf. In spots w here theese w ere rem oved deeper rut depth 

occured very soon.Trees has to be cut very close to the ground so 

stum ps will be very short.

* All three soil reinforcem ent material w ere easy to hadle and had good 

function, w hen the rut depth w as less than 15 cm. W here the vegetation 

tu rf w as thin o r  excavated, it had not been possible to do  any passage 

w ithout soil re in forcem ent

* W ood chips have alm ost as good function as macadam. T hey are 

lighter than m acadam  and cause therefore less settlements.

* If  w e as in test area 1 and 2  first m ake ruts and then fill the ruts with 

sub-base m atherial, the function will be much b e tte r .

* R ecycling m aterials are useful in the construction o f access roads.

* In  a  regu lar access road w e m ust have a  thicker sub-base.

A fter fu rther analyses w e intend to give dim ension rules and introduce 

recycling m atherials for tem porary access roads.

Input param eters fo r designing thickness o f  sub-base are: 

ground pressure from  the vehicle, shear strength and ground water 

level dow n to  60  cm  depth in the sub-grade, type o f  soil reinforcem ent 

and sub-base and  num ber o f  passages.

W e will also  give advices concerning construction.
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F lg . 3. T est road a fte r  Finishing driv ing  trials.
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