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Tests with Fa l l ing Weight
Def lectometers (FWD) are used
for the eva luat ion of the state
of pavement roads and of the
subgrade beneath them.
Geophones measure def lect ions
a long the dr iv ing direct ion .
These measured def lect ions are
trans lated into effect ive modul i
o f the subgrade assuming
symmetry with respect to the
ax is of the fa l l ing weight .

Star - shaped tests were carr ied out
in e ight radia l d i rect ions descr ibed
by a loca l card ina l system. Nine
geophones captured the def lect ion
history a long each direct ion . T hree
tests were performed along each
direct ion in order to be able to
assess the qual i ty of test
repeatabi l i ty. After the eight
d irect ions were invest igated,
another set of three tests were
performed in the N direct ion .
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Development of a su i tab le index , 𝐴𝑑 ,𝛿 , for the quant i f icat ion of
the asymmetry of the structura l behav ior of the plate in the 𝑑
and δ direct ions , as

,

where 𝑤𝑑 refers to the spl ine in 𝑑 direct ion, as presented by
the loca l card ina l system from Fig . 2 , and 𝑟 ≥ 0 denotes the
radia l d i rect ion .

• The new plate behaves in a v i r tua l ly double symmetr ic
fash ion : structura l ana lys is may be performed assuming free
edge boundary condit ions .

• The old plate behaved in a s ign i f icant ly asymmetr ic fash ion
due to long-term ser v ice degradat ion . I f the plate had not
a l ready been scheduled for replacement , the asymmetry
indicators eva luated would sug gest such a necess i ty.

• Star -shaped FWD tests a l low for a more deta i led assessment
of the state of a plate and its d i rect iona l behav ior.

Test locat ion : K i lometer 33 .360 of the highway “A1”, near the
junct ion “Ste inhäus l” in Lower Austr ia , Austr ia . S ince the
plate was only a few weeks old , so that i t represented idea l
condit ions for the eva luat ion of the state of the plate and the
subgrade beneath i t .

Test locat ion : K i lometer 33.354 of the highway “A1”, near
the junct ion “Ste inhäus l” in Lower Austr ia , Austr ia . The
plate was 22 years o ld at the t ime of test ing and was
scheduled to be repa ired soon . Traff ic had passed main ly
a long the Eastern edge of the plate .
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F i g .  1 .  S e t u p  o f  a  t r a d i t i o n a l  F W D  t e s t .  
Ta k e n  f r o m  [ 1 ] .

• I f the dowels and t ie bars had
an inf luence in the structura l
behav ior of the plate , then
def lect ions could be expected
to be symmetr ic with respect
to the E-W axis .

• I f the dowels d id not have an
inf luence in the structura l
behav ior of the plate , i t s
def lect ions are expected to be
doubly symmetr ica l with
respect to the E-W as wel l as
the N-S ax is .


