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Effects of Downdrag(Phase 1)

ÅAll prior studies focused on clay sites settlement and downdrag
effects. None in sandy soil sites

ÅInstrumented piles and ground settlement at three bridge sites 
with sandy soils
ÅMonitored for 1-2 years (now 4-5 years)
ÅLimited live load records
ÅFindings showed large, unanticipated downdragforces from 

settlement in sandy soils.



Problem Statement

ÅPiles in end bents are subjected to settlement induced surcharge loads in addition to 
structural bridge loads.
ÅDepending on the site-specific conditions the additional loads may exceed the 

structural and/or geotechnical pile capacity.

Misconceptions: 
ÅSandy soils settle immediately so there are no downdragforces
ÅDowndragforces will dissipate with time

ÅNeed to better quantify effects of downdrag(focus on sandy soils but downdrag in all 
soil types may be inappropriately addressed by AASHTO)



Phase 2 Tasks

ÅDevelop downdragdesign software
ÅContinue monitoring existing bridges
ÅSR23 over Sandridge Rd
ÅSR23 over Henley Rd
ÅPaseo Al Mar Blvd over I-75

ÅInstrument and monitor another bridge site with more piles/site
ÅSurvey existing bridge end bent pile caps
ÅAdvanced numerical modeling
ÅReporting
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Henley Rd
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Henley Rd Beam Seat Elevation Changes
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Paseo Al Mar Blvd
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ÅI-275 bridge widening over 62nd Avenue St. Petersburg
Å25ft of low blow count silty sand
Å5 pile end bent (4 of 5 fully instrumented with strain gauges)
Å2 - 85ft deep borehole extensometer systems (4 sensors each)
Å2 - full width horizontal inclinometer casings under embankment
ÅSurvey all piles during construction

Task 3 Instrument and Monitor Additional Piles
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Approximate cutoff elevation
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6in spirals

Wire extraction 
range in 20ft PVC 
conduit



Core Pile Expose Wires

Extract Wires



Horizontal 
inclinometer 

casing (2)

85ft deep borehole 
extensometers (2) 2ft

9ft
9ft

9ft

Settlement Systems Layout



Borehole 1



Borehole 2



Extensometer 
Prep

Installation



Set Top 
Elevation Grout in-place










