Effects ofDowndragon Pile
Performe, Phase 2

FDOT Project I\')Ia‘na.ge—f: Rodrigo Herrera N

W r M./ﬁ'{'f'. p
__+ Principal Investigator: Gray Mullins &, e o
i | , = | UNIVERSITY OF §
~~ ~  Doctoral Researcher: Kurt Kupselaitis i “US SOUTH FLORIDA B

= ~
e =
- et




Outline

APhase 1 summary
AProblem Statement
APhase 2 Tasks
AUpdates since last year
ANew work

APreliminary Findings



Effects oDowndragPhase 1)

AAIl prior studies focused on clay sites settlement andlowndrag
effects. None in sandy soll sites

Alnstrumented piles and ground settlement at three bridge sites
with sandy soils

AMonitored for 1-2 years (now 45 years)
ALimited live load records

AFindings showed large, unanticipateclowndrag forces from
settlement in sandy soils.




Problem Statement

APiles in end bents are subjected to settlement induced surcharge loads in addition to
structural bridge loads.

ADepending on the sitespecific conditions the additional loads may exceed the
structural and/or geotechnical pile capacity.

Misconceptions:
A Sandy soils settle immediately so there are ndowndragforces
A Downdragforces will dissipate with time

ANeed to better quantify effects ofdowndrag (focus on sandy soils butdowndragin all
soll types may be inappropriately addressed by AASHTO)



Phase 2 Tasks

AContinue monitoring existing bridges
ASR23 over Sandridge Rd
ASR23 over Henley Rd
APaseo Al Mar Blvd overT5

Alnstrument and monitor another bridge site with more piles/site
ASurvey existing bridge end bent pile caps
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Task 3 Instrument and Monitor Additional Piles

Al-275 bridge widening over 62 Avenue St. Petersburg

A25ft of low blow count silty sand

A5 pile end bent (4 of 5 fully instrumented with strain gauges)

A2 - 85ft deep borehole extensometer systems (4 sensors each)
A2 - full width horizontal inclinometer casings under embankment
ASurvey all piles during construction
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@ | Wire exit

20ft
conduit

Top gauges I I
25ft down
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Settlement Systems Layout
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