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Gentle-Grade Roads Mean Fas ter  Skidding 

Skidding i s  o f t e n  an  expensive operation. This i s  
espec ia l ly  t r u e  i n  mountainous country where t h e  t e r r a i n  i s  
d i f f i c u l t  and skidding dis tances  a r e  usual ly  long. 

The customary logging p r a c t i c e  i n  many p a r t s  of t h e  
Appalachian region i s  t o  run s k i d  roads s t r a i g h t  up and down 
h i l l .  This i s  both i n e f f i c i e n t  and des t ruct ive .  Roads wash 
out  during heavy ra ins ;  watershed values a r e  damaged; and 
shut-downs a r e  necessary when t h e  s t eep  roads become s l i c k  
and s o f t  with r a i n  o r  snow. 

Our experimental logging operat ions on t h e  Fernow Ex- 
perimental Forest  have yie lded considerable evidence t o  in-  
d i c a t e  t h a t  watershed values can be preserved and logging 
cos t s  can be reduced by ca re fu l ly  l ay ing  out  t h e  s k i d  roads 
a t  gen t l e  grades up t h e  s 1 0 ~ e . l  With such a planned skid- 
road system, t h e  t o t a l  mileage of road required t o  l o g  a 
given a rea  may be much l e s s .  Also, we believe,  t h e  t o t a l  
skidding time may be l e s s  than by t h e  o ld  straight-up-and- 
down methods, 

I n  planning such a skid-road system, one of t h e  prac- 
t i c a l  quest ions t h a t  a r i s e  i s :  what i s  t h e  i d e a l  grade f o r  
skidding, considering both t h e  incoming loaded and outgoing 
e m p t y t r i p s ?  That i s .  onwhat  percent  o f g r a d e  c a n t h e  
skidder s a f e l y  t r a v e l  t h e  f a s t e s t  i n  terms of average round- 
t r i p  speed? 

To answer t h i s  quest ion,  a t  l e a s t  f o r  our  p a r t i c u l a r  
skidding equipment and condit ions,  a time study was made on 
a commercial-sized logging operat ion on t h e  Fernow lkper i -  
mental Forest .  Skidding times were recorded over bulldozed 
roads of  various grades. These ranged from u p h i l l  grades 

'Weitzman, Sidney. Mountain logging. South. Lumber- 
man 185 (2321) : 199-202, i l l u s .  1952. 
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Figure 1.--Average time f o r  t r a c t o r  and sulky t o  t r a v e l  

a 
1,000 f e e t  on sk id  roads of various grades. 

(from c u t t i n g  a rea  t o  landing) of 7 percent  t o  downhill 
grades of 39 percent .  A TD-9 t r a c t o r  equipped with winch 
and a rubber-t ired sulky was used. The loads ( t h e  average 
run f o r  t h e  operat ion) ranged from 610 t o  1,410 board f e e t .  
Times were kept separa te ly  f o r  empty and loaded t r i p s .  A 
t o t a l  of 78 observations on empty t r i p s  and 45 observations 
on loaded t r i p s  were taken. The average time required t o  
cover a spec i f i ed  distance--1,000 feet--mas p l o t t e d  aga ins t  
grade percent  separa te ly  f o r  empty and loaded t r i p s  ( f ig .  1 ) .  

For t h e  loaded downhill run, t h e  most e f f i c i e n t  grade 
was about 14 percent ,  but t h e r e  was l i t t l e  d i f fe rence  i n  
skidding time between grades of 6 and 27 percent.  For grades 
of l e s s  than 6 percent  t h e  time increased rapidly  because of 
increased f r i c t i o n .  For grades of more than 27 percent ,  t h e  
time increased rap id ly  because g r e a t e r  care  had t o  be taken 
t o  prevent t h e  load from g e t t i n g  away. 

For t h e  empty u p h i l l  run, t h e  t r a c t o r  was a b l e  t o  
opera te  a t  top  speed on grades up t o  about 12 percent .  For 
s t e e p e r  grades t h e  r a t e  of speed d e c r e ~ s e d  rapidly.  
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From t h e  two curves derived from these  da ta  ( f i g .  1) , 
a t a b l e  was prepared l i s t i n g  t h e  time required t o  make a 
round t r i p  f o r  various grades ( t a b l e  1). Skidding was f a s t -  
e s t  when the  loaded t r i p  was on a down-grade of about 10 
percent.  However, t h e r e  was l i t t l e  d i f ference  i n  round-trip 
times wi th in  the  range of 5- t o  15-percent grades. 

Table 1.--Average t i ne  needed t o  skid a distance of 

1,000 feet  on roads of various grades 

J t  
Negative value i s  for  grades running uphill  from the 

cutting area t o  the landing. 

Grade of 
skid road 
(percent ) 

The data  presented here a r e  averages f o r  a range of 
load s i z e s  and road conditions. Although these  f a c t o r s  
doubtless a f f e c t  skidding speed, not enough observations 
were obtained t o  provide r e l i a b l e  q u a n t i t a t i v e  est imates of 
t h e i r  e f f e c t s .  Despite these  shortcomings, t h e  data  provide 
a good general  p ic tu re  of holm; skidding speed v a r i e s  with 
grade. They a l s o  show r a t h e r  conclusively t h a t  average 
skiddinp speed over a given dis tance  i s  f a s t e r  on gen t l e  
grades of 5 t o  15 percent  (downhill with t h e  load)  than 
e i t h e r  on t h e  l e v e l  o r  on s t eeper  grades. 

--RUSSELL J .  HUTNIK and SIDNEX WEITDIAN 

Minutes Minutes Minutes 
?C 

-5 3.7 5 3 9 0 
O 3 7 4.2 7.9 
5 3.7 3 7 7.4 

10 3.7 3.5 7.2 
15 4.1 3.4 7.5 
20 5.0 3.6 8.6 
25 6.0 3.9 9.9 
30 6.9 4.6 11.5 
35 7-8  5.9 13.7 
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