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AASHTO LRFD

A recent interim revision to Section 
3  o f  the  AASHT O LRFD Br idge 

Design Specifications introduced a second 
fatigue limit-state load combination. This 
ar t ic le  d i scusses  the  in tent  o f  the  two 
fatigue limit states.

The new fatigue limit state is Fatigue 
I ,  w h e r e  t h e  f a c t o r  o n 
l i v e  load  i s  1 .5 .  Fa t igue 
I I  i s  t h e  p r e - e x i s t i n g 
fa t igue  l imi t  s ta te  where 
t h e  f a c t o r  o n  l i v e  l o a d 
r e m a i n s  a t  0 . 7 5 .  T h e 
c o n c e p t  o f  t w o  f a t i g u e 
limit states was introduced 
so designers  would bet ter 
understand fatigue design. 
It does not change fatigue 
designs or the proportions 
of bridge members.

Fatigue damage does not 
accumulate  s igni f i cant ly 
due  to  a  re la t ive ly  smal l 
n u m b e r  o f  h e a v y  t r u c k s 
but  more due to  the vast 
number of trucks of more 
typical  weight . Thus , the 
fa t igue  l imi t - s ta te  fac tor 
on  l i v e  load  inc luded  in 
the  LRFD Spec i f i ca t ions 
since the first edition was 
less than one, specifically 
0 . 7 5 .  F u r t h e r,  t h i s  l o a d 
factor is not applied to the 
H L - 9 3  v e h i c l e  a n d  l a n e 
s u p e r p o s i t i o n ,  b u t  o n l y 
to  the  des ign  t r uck  wi th  a  f ixed  r ear-
axle spacing of 30 ft. The factored stress 
range  f rom thi s  load  fac tor  and  t ruck 
represent s  the  most  typical  t ruck. This 
fac tored  s t ress  range i s  used  to  des ign 
bridge details to exhibit a finite fatigue 
l i fe  based upon the average daily truck 
traffic (ADTT). This pre-existing fatigue 
load factor has been assigned to the new 
Fatigue II limit-state load combination. 
The live-load factor of 0.75 was derived 

a s  t h e  r o o t - m e a n - c u b e  o f  t h e  s t r e s s 
ranges experienced by a bridge detail. 

Many bridge details  exhibit  a fat igue 
threshold such that i f  all  applied stress 
r a n g e s  a r e  k e p t  b e l o w  t h i s  t h r e s h o l d 
v a l u e  o f  s t r e s s  r a n g e ,  t h e  d e t a i l  w i l l 
not  crack but  wil l  theoret ical ly  exhibit 

inf ini te  fat igue l i fe . The new Fatigue I 
limit-state load combination is intended 
to represent infinite-li fe fatigue design. 
The Fatigue I load factor on live load of 
1.5 represents the stress range due to the 
heaviest truck that needs to be considered 
for fatigue. It is not the absolute heaviest 
truck. The live-load load factor of 1.5 was 
derived as the 1 in 10,000 greatest stress 
range experienced by a bridge detail.

The addition of a second fatigue limit-

state load combination is not a revelation 
on fatigue design, but merely a re-writing 
o f  the  ex i s t ing  fa t igue  prov i s ions ,  fo r 
bo th  concr e t e  and  s t e e l ,  t o  exp l i c i t l y 
acknowledge infinite-life fatigue design. 
Previous to the interim revision of adding 
Fatigue I, the factor of two represented by 

the  Fat igue  I  load fac tor 
div ided by  the  Fat igue II 
load factor was implicitly 
inc luded  in  the  fa t igue-
r e s i s t a n c e  p r o v i s i o n s 
where  appropr iate . Thus , 
f a t i g u e  d e s i g n  h a s  n o t 
changed, but  infinite-l i fe 
design has become explicit 
w i t h  t h e  d e s i g n e r  n o w 
knowing when des igning 
for  in f in i t e  or  f in i t e  l i fe 
u s ing  the  Fa t igue  I  and 
Fa t i g u e  I I  l i m i t  s t a t e s , 
respectively.

W i t h  t h e  l o a d  s i d e  o f 
t h e  f a t i g u e  l i m i t - s t a t e 
functions discussed above, 
a  f u t u r e  a r t i c l e  w i l l 
invest igate  the res is tance 
s ide  of  the fat igue l imit-
state functions specifically 
for concrete bridges. 
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Editor’s Note

If you would like to have a specific 
provision of the AASHTO LRFD Bridge 
Design Specifications explained in this 
series of articles, please contact us at www.
aspirebridge.org.
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