
ROAD MAINTENANCE CRITERIA 

Regardless of how meticulously a haulage road i s  planned and cons t ruc ted ,  
i t s  sur face  i s  bound t o  be deformed by the  cons tan t  pounding of haulage vehi-  
c l e s .  Although d e t e r i o r a t i o n  may be cont ro l led  t o  a g r e a t  ex t en t  by t h e  type 
o f  sur face  ma te r i a l  employed, t h e  mine opera tor  must s t i l l  regard a road main- 
tenance schedule a s  necessary t o  s a f e t y  and economics. 

Dust, potholes,  r u t s ,  depressions,  bumps, and o the r  poor su r f ace  condi- 
t i o n s  can and w i l l  occur on any road sur face .  I f  l e f t  uncorrected,  they may 
impede vehicu la r  con t ro l  and damage haulage machinery. 

When a r o l l i n g  t i r e  encounters  a sur face  s c a r ,  t h e r e  i s  a tendency t o  
d e f l e c t  from i t s  normal d i r e c t i o n  of t r a v e l .  Thus, t he  d r i v e r  i s  forced t o  
compensate f o r  the  abnormality by inc reas ing  h i s  s t e e r i n g  e f f o r t .  I f  su r f ace  
deformation i s  too  g r e a t  o r  i f  t h e  d r i v e r  i s  not aware of i t  before  impact, 
complete l o s s  of  con t ro l  may r e s u l t .  Often, even though t h e  d r i v e r  i s  a b l e  
t o  n e g o t i a t e  a sur face  i r r e g u l a r i t y  by s t e e r i n g ,  t h e  tendency t o  overcornpen- 
s a t e  immediately a f t e r  t h e  danger has passed could again r e s u l t  i n  l o s s  of 
c o n t r o l .  

I n  addi t ion  t o  degrading s a f e t y ,  road d e t e r i o r a t i o n  can be c o s t l y  from a 
maintenance s tandpoin t .  Although sur face  mining equipment i s  designed t o  
accept  considerable  abuse, i t s  l i f e  can be increased  i f  rough handling i s  
kep t  t o  a minimum. The wear on v i r t u a l l y  every component i s  increased 
s i g n i f i c a n t l y  when a v e h i c l e  t r a v e l s  r a p i d l y  over  a rough su r f ace .  I f  t h e  
v e h i c l e  must cons tan t ly  brake t o  nego t i a t e  poor a r eas ,  unnecessary l i n i n g  wear 
occurs  a s  wel l .  

When machinery must operate  i n  dus ty  a r eas ,  t h e  maintenance problems a r e  
compounded. Dust may i n f i l t r a t e  brakes ,  a i r  f i l t e r s ,  hydrau l ic  l i f t s ,  and 
o t h e r  c r i t i c a l  components. The abras ive  e f f e c t  of  t h i s  f i n e  m a t e r i a l  i s  ap t  
t o  r e s u l t  i n  f requent  and c o s t l y  c lean ing  o r  replacement of t hese  i t ems .  

E s s e n t i a l l y ,  t h e  i tems r e l a t e d  t o  d e t e r i o r a t i o n  of road su r f aces  a r e  
weather ,  haulage v e h i c l e s  c o n s i s t e n t l y  following a s i m i l a r  pa th  i n  t h e  haulage 
l a n e ,  and s p i l l a g e .  Because these  f a c t o r s  a r e  de f inab le ,  road maintenance 
should begin wi th  an i n t e n s i v e  e f f o r t  t o  incorpora te  prevent ive  r a t h e r  than 
c o r r e c t i v e  procedures. 

Roadside d i t ches  and c u l v e r t s  should be  p e r i o d i c a l l y  inspected and 
cleaned t o  insure  t h a t  no obs t ruc t ions  a r e  p re sen t .  I f  no t  c leared ,  t h e  d ra in -  
age  f a c i l i t i e s  may overflow i n  wet weather and cause e ros ion  of t h e  road sur -  
f a c e  o r  s a t u r a t i o r  of subbase m a t e r i a l s .  Maintenance crews equipped w i t h  hand 
t o o l s  o r  machinery such a s  dozers ,  loaders ,  and sc rape r s  should be deployed a t  
predetermined i n t e r v a l s  t o  see  t h a t  a l l  d i t c h  flow l i n e s  a r e  f r e e  of d e b r i s .  

I f  heavy haulage v e h i c l e s  cont inue  t o  use t h e  same pa th  i n  t h e i r  respec- 
t i v e  haulage lanes ,  t h e  concent ra t ion  of load w i l l  even tua l ly  c r e a t e  r u t s  o r  
furrows.  To prevent t h i s  condi t ion ,  mine ope ra to r s  should encourage d r i v e r s  
t o  u se  d i f f e r e n t  a r eas  of t h e  haulage lane .  



S p i l l a g e  o f  m a t e r i a l  from over loaded haulage  v e h i c l e s  i s  a s i g n i f i c a n t  
problem a t  many mines .  I f  s p i l l a g e  i s  n o t  prevented  o r  i f  t h e  m a t e r i a l  i s  
a l lowed 1-0 remain on t h e  haulage  r o u t e ,  unnecessa ry  bumps or 'mounds w i l l  e x i s t .  
T h e r e f o r e ,  e v e r y  e f f o r t  must b e  made a t  t h e  l o a d i n g  p o i n t  t o  p r e v e n t  equipment 
from b e i n g  heaped beyond t h e  l i m i t  t h a t  can be  he ld  w i t h i n  t h e  c o n t a i n i n g  
v e s s e l .  

During p e r i o d s  of d r y  wea the r ,  o r  i n  c o n s i s t e n t l y  d r y  envi ronments ,  d u s t  
may become a problem, e s p e c i a l l y  on g r a v e l  o r  crushed s t o n e  s u r f a c e s .  To 
a l l e v i a t e  t h i s  s i t u a t i o n ,  w a t e r  t r u c k s  f i t t e d  w i t h  s p e c i a l  s p r i n k l e r  sys tems 
should  b e  employed. I f  d u s t  problems a r e  s e v e r e ,  t h e  o p e r a t o r  should  c o n s i d e r  
a p p l y i n g  chemical  a d d i t i v e s .  The i n c o r p o r a t i o n  o f  c h l o r i d e  s a l t s  w i t h  g r a v e l  
o r  c rushed  s t o n e  s u r f a c e s  w i l l  enhance m o i s t u r e  r e t e n t i o n  and e l i m i n a t e  t h e  
need f o r  f r e q u e n t  road w e t t i n g .  

Adherence t o  t h e  p r e v e n t i v e  measures  d i s c u s s e d  can s i g n i f i c a n t l y  r educe  
hau lage  road maintenance  problems. However, they  a r e  n o t  a  comple te  s o l u t i o n .  
Abnormal s u r f a c e  c o n d i t i o n s  w i l l  o c c u r  p e r i o d i c a l l y  t h a t  r e q u i r e  a d d i t i o n a l  
road  maintenance  p rocedures .  

On more permanent s u r f a c e s  such a s  a s p h a l t i c  c o n c r e t e ,  s u r f a c e  depres -  
s i o n s  should  b e  c o r r e c t e d  w i t h  a s p h a l t i c  p a t c h e s  and e i t h e r  hand-tamped o r  
r o l l e d  i n t o  p l a c e .  When s e v e r e  d e p r e s s i o n s  occur  on well-packed g r a v e l  
s u r f a c e s ,  t h e  su r round ing  a r e a  should  b e  s c a r i f i e d ,  f i l l e d ,  and recompacted t o  
an even c o n s i s t e n c y .  

A motor g r a d e r  should b e  used c o n t i n u a l l y  t o  m a i n t a i n  c r o s s  s l o p e s ,  
remove s p i l l s ,  and t o  f i l l  and smooth s u r f a c e  d e p r e s s i o n s  a s  t h e y  o c c u r .  When- 
ever t h e  motor g r a d e r  i s  used,  c a r e  must be  t aken  t o  avoid  push ing  was te  i n t o  
d r a i n a g e  f a c i l i t i e s  and t h e  p r o t e c t i v e  f a c e s  of  s a f e t y  berms. Accumulated 
m a t e r i a l  from t h e  procedure  should b e  removed t o  s p e c i a l l y  d e s i g n a t e d  a r e a s .  

Ice and snow, whenever t h e y  o c c u r ,  must b e  comple te ly  removed from t h e  
haulageway u s i n g  a motor g r a d e r  o r  o t h e r  a p p r o p r i a t e  equipment. S p e c i a l  a t t e n -  
t i o n  t o  t h e  removal o f  snow and ice  i s  r e q u i r e d  on a s p h a l t i c  c o n c r e t e  and 
o t h e r  smooth s u r f a c e s .  The c l o s e - k n i t  t e x t u r e  o f  t h e s e  m a t e r i a l s  make them 
s u s c e p t i b l e  t o  r a p i d  g l a z i n g  i n  f r e e z i n g  wea the r .  Consequently,  they  become 
s l i c k  and a d e f i n i t e  hazard t o  v e h i c l e  c o n t r o l l a b i l i t y .  Measures such a s  s a l t -  
i n g  o r  c i n d e r i n g  must b e  implemented immediately under t h e s e  c o n d i t i o n s .  

A l l  a r e a s  where l o o s e  m a t e r i a l  i s  employed t o  i n c r e a s e  r o l l i n g  r e s i s t a n c e  
and v e h i c l e  r e t a r d a t i o n  (escape  l a n e s ,  median berms) should b e  p e r i o d i c a l l y  
checked f o r  l o o s e  c o n s i s t e n c y .  I f  t h e s e  a r e a s  become compacted, a  b u l l d o z e r  
equipped w i t h  s c a r i f y i n g  equipment should  b e  used t o  b reak  t h e  s u r f a c e .  

VEHICLE MAINTENANCE CRITERIA 

Mine haulage  c o s t s  o f t e n  r e p r e s e n t  up t o  50% of t o t a l  mining c o s t s  and 
sometimes a s  much a s  25% of t h e  o v e r a l l  o p e r a t i n g ,  overhead,  and o t h e r  c o s t s  
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