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•  Founded	
  in	
  1980	
  in	
  Gothenburg,	
  Sweden	
  

•  Largest	
  opera,ons	
  in	
  Sweden,	
  Germany,	
  Brazil,	
  India	
  &	
  UK	
  

•  Growing	
  revenue	
  outside	
  Sweden,	
  currently	
  approx.	
  50%	
  

•  Approx.	
  3000	
  employees	
  (1500	
  located	
  in	
  Sweden)	
  

•  Opera,ng	
  profit	
  2012:	
  SEK	
  193	
  million	
  (111)	
  



•  Increased	
  product	
  availability	
  for	
  the	
  lumber	
  industries	
  
–  Shorter	
  periods	
  where	
  roads	
  are	
  closed	
  or	
  declassified	
  
–  Aid	
  entrepreneurs	
  when	
  handing	
  out	
  exemp,ons	
  

•  Decreased	
  maintenance	
  cost	
  for	
  the	
  Transport	
  Administra,on	
  
–  Fewer	
  spring	
  thaw	
  related	
  damages	
  on	
  the	
  road	
  network	
  

•  Increased	
  road	
  availability	
  for	
  ordinary	
  road	
  users	
  
•  Decreased	
  environmental	
  effects	
  

Goal	
  



Bearing	
  situa,on	
  on	
  the	
  gravel	
  road	
  network	
  
•  Current	
  bearing	
  situa,on	
  
•  Bearing	
  forecast	
  (Up	
  to	
  10	
  days	
  forecast)	
  
•  Historic	
  bearing	
  informa,on	
  

Deliverables	
  



•  The	
  lumber	
  industries	
  are	
  able	
  to	
  use	
  BiFi	
  during	
  retrieval	
  of	
  
lumber	
  by	
  direc,ng	
  the	
  heavy	
  lumber	
  trucks	
  to	
  areas	
  with	
  
good	
  load	
  bearing	
  capacity.	
  Road	
  damages	
  are	
  kept	
  at	
  a	
  
minimum	
  and	
  the	
  trucks	
  do	
  not	
  risk	
  ge]ng	
  stuck.	
  

•  Entrepreneurs	
  use	
  the	
  informa,on	
  as	
  input	
  when	
  handing	
  
out	
  exemp,ons.	
  By	
  using	
  the	
  forecast	
  they	
  are	
  able	
  to	
  see	
  
that	
  the	
  bearing	
  situa,on	
  on	
  the	
  specific	
  road	
  will	
  be	
  good	
  
enough	
  on	
  Tuesday	
  morning.	
  

•  Historic	
  bearing	
  informa,on	
  are	
  used	
  as	
  input	
  during	
  long	
  
term	
  maintenance	
  planning.	
  Get	
  a	
  be^er	
  overview	
  of	
  
problem	
  areas	
  and	
  weak	
  spots	
  within	
  the	
  road	
  network.	
  

User	
  Cases	
  –	
  Examples	
  



•  BiFi	
  Finland	
  
•  Spring	
  thaw	
  	
  season	
  2015	
  
•  15	
  measurement	
  units	
  in	
  Pos,	
  postal	
  vehicles	
  
•  Bearing	
  informa,on	
  on	
  road	
  level	
  (segments)	
  
•  Orivesi	
  area	
  
	
  
The	
  project	
  covers	
  an	
  area	
  of	
  about	
  2375	
  km2	
  that	
  contains	
  
about	
  3990	
  km	
  of	
  both	
  privately	
  and	
  state	
  owned	
  gravel	
  roads	
  

Current	
  Project	
  in	
  Finland	
  



Technology	
  

Vehicle	
  Fleet	
  

VVIS,	
  Weather	
  
Forecasts,	
  etc.	
  

Road	
  Weather	
  
Model	
  

Algorithms	
  

Interpreter	
  Digiroad	
  

External	
  
applica,ons	
  

Map	
  
Applica,on	
  



Vehicle	
  Fleet	
  



Road	
  weather	
  model	
  

The	
  road	
  weather	
  model	
  
calculates	
  the	
  temperature	
  in	
  
the	
  road.	
  
	
  
Input	
  
•  Forecast	
  (Foreca)	
  
•  RWIS	
  

Output	
  
•  Road	
  temperature	
  
•  Precipita,on	
  
•  Insola,on	
  



Interpreter	
  

The	
  interpreter:	
  Combines	
  vehicle	
  
data	
  and	
  weather	
  informa,on	
  to	
  
produce	
  a	
  risk	
  assessment	
  of	
  reduced	
  
bearing	
  capacity.	
  
	
  
Input	
  
•  Road	
  weather	
  model	
  

–  Historical	
  data:	
  30,	
  10,	
  2	
  days	
  
•  Vehicle	
  data	
  

–  Historical	
  data:	
  48	
  hours	
  
•  Na,onal	
  Road	
  Database	
  

•  Insola,on	
  model	
  for	
  each	
  
segment	
  







ValidaEon	
  –	
  Field	
  evaluaEon	
  2015-­‐04-­‐14	
  	
  

•  Dynamic	
  Cone	
  Penetrometer	
  
–  Measurements	
  at	
  preselected	
  

points	
  
–  Produces	
  a	
  bearing	
  capacity	
  

measurement,	
  CBR	
  
–  Can	
  measure	
  to	
  50cm	
  in	
  

depth	
  
–  Able	
  to	
  pick	
  up	
  varia,ons	
  

within	
  the	
  road	
  construc,on.	
  
•  Visual	
  inspecEons	
  

–  Overview	
  of	
  a	
  large	
  area	
  



Tuesday	
  afernoon:	
  14/4	
  2015	
  



•  Point	
  1&2	
  
•  Low	
  bearing	
  capacity	
  
	
  



•  Point	
  3,	
  4	
  and	
  5	
  Medium	
  bearing	
  capacity	
  
•  Good	
  correla,on	
  to	
  BiFi.se	
  classifica,on	
  



•  Point	
  6	
  
•  Low	
  bearing	
  capacity,	
  extremely	
  hard	
  to	
  see	
  with	
  the	
  naked	
  eye.	
  
•  Good	
  correla,on,	
  Red	
  –	
  High	
  Risk	
  

Point	
  6	
  



Name	
  of	
  the	
  presenta,on	
  20	
  

Measurement	
   Mean	
  CBR%	
  
Bearing	
  
capacity	
  

BiFi-­‐
Output	
   Results	
  

Point	
  1	
   15	
   Low	
   Yellow	
   -­‐1	
  
Point	
  2	
   18	
   Low	
   Yellow	
   -­‐1	
  
Point	
  3	
   53	
   Medium	
   Yellow	
   0	
  
Point	
  4	
   57	
   Medium	
   Yellow	
   0	
  
Point	
  5	
   64	
   Medium	
  	
   Yellow	
   0	
  
Point	
  6	
   18	
   Low	
   Red	
   0	
  
Point	
  7	
   31	
   Medium	
   Red	
   +1	
  
Point	
  8	
   38	
   Medium	
   Yellow	
   0	
  
Point	
  9	
   35	
   Medium	
   Yellow	
   0	
  
Point	
  10	
   54	
   Medium	
  	
   Yellow	
   0	
  
Point	
  11	
   25	
   Low	
   Red	
  	
   0	
  

Bearing	
  Capacity	
   CBR%	
  
High	
   ≥70	
  
Medium	
   30-­‐69	
  
Low	
   0-­‐29	
  

DCP	
  ClassificaEon	
   Output	
   Sum	
  
High	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  =	
  -­‐1	
   Green	
  	
  	
  	
  	
  	
  =	
  1	
   0	
  
Medium	
  	
  	
  	
  =	
  -­‐2	
   Yellow	
  	
  	
  	
  	
  =	
  2	
   0	
  
Low	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  =	
  -­‐3	
   Red	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  =	
  3	
   0	
   •  Point	
  8-­‐11	
  

correlate	
  
	
  	
  

•  Point	
  1&2	
  
underes,mates	
  
with	
  one	
  step.	
  

	
  •  Point	
  3-­‐6	
  
correlate	
  

•  Point	
  7	
  
Overes,mates	
  
the	
  risk	
  with	
  one	
  
step.	
  
•  CBR	
  value	
  is	
  

right	
  on	
  the	
  
boundary	
  to	
  
low.	
  



Conclusions	
  from	
  this	
  season	
  
•  BiFi	
  Finland	
  is	
  up	
  and	
  running	
  
•  Pos,	
  Vehicle	
  coverage	
  is	
  adequate	
  	
  
•  BiFi	
  classificaEons	
  show	
  good	
  correlaEons	
  with	
  real	
  

world	
  measurements	
  
•  BiFi	
  works	
  well	
  for	
  predic,ng	
  bearing	
  capacity	
  in	
  Orivesi	
  	
  



Thank	
  you.	
  


