Determination of dynamic track preperties
by means of excitation hammer testing

When inveslipsting the dynamic
behaviour of i rillway  rack,
it s meeessiry 1o look 1
it dynamic prpertios, AL the
TU Delfic a et method his
heen implemented  whereby un
Ittt exe it hammmer
8 sl 10 gukekly determine the
dymarmic propertias of nomilway
irack. The excilaian  [ammer
techmigue  his  heen derived
fronme a0 method  developed for

labaratory 1esiing of the dvnamic
propemies of rul pads 1]

[his  erlele [ooks al the
methed  of  tesung  of  the
excitution | hammer  fechnigu,
and sives <ome resuits that have
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k.

- = e 1 E
Ie. AP de Man
Rusearch sssistant, Faculiy of
vl Engineering. TU Debft
Thy Netherlnds

Tt avethod

Weepsirroments ane comried ont by hining the ol Besd with o brpe
instnmmented - eacilinon  hammer  andl by recoiding  the
subsegiont vibralion ol certain components. Subseguently, he
refevant dynamic parameters are determined, by means of @
curve-fitting  opmisation proceslore. on the basis ol
mathematical model which adeguately: dieseribes the dymsmic
hehiaviour This method does not reguire any vehicle [l frne.
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Tk meaadelling
It eseder b deremmine the dynamie propenies of il suppon-and
slizeperilub suppart, twi isodels e used:
— i Pwo-degree-ol-freedom model (Fig, 1) and

a diseretel v supportd eontinugg il model | Fre, 24
Both modils  describe the wverteal  dynamic belayviour of
the  riilway ok, 10 shouwld - b peced  here b ehe
two-togree-ol-freedom duslie] makes une of cErLUN JRILTHTS
values which compensate {or the absence of a continuois
Character of the teack in s model.

Ataglvty of g sisrod
Genernlly, teds signal danalyiis approsches bre dpplied.
derermine the relevant pueometers from o megstred  slgoul,
iamely:
in the freguency dompn: 1he Mequency response (unation
[EREY This is detaimined s ame and onms spectial densily
funetints of buth the acoelesation response and e fiace input
|11 2k
— i1 Lhe e domaim: the state-space modelling, This s 6 new
methiod devetuped Tor analysing measured 1est don [3]
Expertence gainge so i has proven thal for some sysiems thes
Py npprowdhes yield simifar roswlis
An mdpmatic curve-Tining optimisation procedure fas: besn
developed for the two-degree-of-fresdom model which epublis
the  determingion of the dynmmic parmmeters, Aaibmatic
apltimisabion with respect o the diserataly-supponed conbinuos
ekl model §5 currently being developed. [n The mosntime, in
order 1o obtun some estimates with respeet to the paramets
vitlugs af e discretely suppirteld  continuols el odad
caltulations based onthe Rayleigh method arcapphied.

Ficld measarements .
Fecently, oo powerlul notebook compuier with-dats-soquisitun
icilities  his heen added 1o (he  excilation  homanier  lesl
cguipment.  Thes eonbles fost smd  selfsupporing  pald
mieisirements ol railway trick 1o be vared ol
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0.05 For instance, it has been applied to determine the dynamic
properties of a light rail track consisting of S49 rails supported by
g 0.045} conerete twin-block sleepers (Fig. 3). Fig. 4 shows some results
et obtained. Two resonance frequencies can clearly be observed: the
§ — measurement frequencies of 250 Hz (b) and 820 Hz (a) denote the vertical
£ 004y curve-fit in-phase and out-of-phase resonances of the rail and sleeper track
2 ‘ construction, respectively. The small peak near 770 Hz (¢) is due
= (L) P s— ® to the so-called ‘pin-pin’ resonance. Fig. 4 also shows the
& M1=117.9 kg parameter values found according 1o the two-degree-of-freedom
2 0.03llK1=2331 MN/m model. These can be converted o the parameters of a
i C1=39.51 KNs/m discretely=supported  continuous rail model comprised of a
- Timoshenko beam. This will yield more realistic values due to
o _ | imos ; y
£ 0,025 [fwer pont perametor vakies J the addition of bending and shear stiffness of the rail.
§_ M2=357.6 kg
€ 0.02i|K2=1315 MN/m Concluding remarks
2 €2=337.3 kNs/m The excitation hammer test method has the following
§ 0015 advantages:
g ’ — itis a mobile, self-supporting, non-destructive test method:
| — it can quickly determine relevant dynamic track parameters;
‘E 0.01 — it can be used without causing any traffic hindrances.
=
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