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In 1983 ibe Tennessee Depanment of Transporation (TDOT) appeosched
Toone=ssee Technolosical University (TTU) to develop a system to predict the lenzth of
embedded timber brdee piles. TDOT required that the sysicm be easy 10 usc, accurate,
and provide immediate results. Previows studies have been performed at TTU o =ddress
the needs of TDOT. These studics used random vibration excitation to create Frequency
Response Functions (FRF's) via perpendicular connections to the side of the pile. The
FRF was used to datermine the natural frequency of the pile. The length was calculated
using the natural frequency and an experimentally determined stress wave velecity.
However, due 1o connection prablems and signal ransmission issues these sysiems failed
to me2t TDROT s requirements.

Another sudy was performed at TTU to determine the viability of using random
viln=tion excitation 0 determine pile length. This study was able to determine that & was
possible to predic: pile length using random vibration excitation when testing piles end-
to-eod. It was determined that the pilc length could be predicied 1o within an enor range
of 9%z However. ifis system was not applicable 1o “rval world™ sinations. Thos, i did
not meet the needs of TDOT.

A study was begun to determine the possibility of using random vibration
excitation vin disgonal conneetions to the side af the pile to predict length.  Variows
methods were uscd (o detenmine the notural frequency of the pile From the FRE's. Tt was
getermined, from the result of the study, that it was possible 1o predict timber pile length
ncing certain frequency delermination methods 1o an error range of 6.7%. Alihough this
stady did not me=s the requiramenis of TDOT, it was determined that a system ther would
g=ovide the ongin=] requirements eonld be purspad.



