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Why Integral Bridges
• No bearings to replace – 

lower life costs
• Limited spans and skews
• Not “allowed” in seismic areas
• How do we expand the scope 

and reduce the cost of integral 
bridges?

• Longer spans
• Larger skews
• High speed rail interactions
• Seismic situations



Critical design aspects - temperature

Comparison of (a) a conventional bridge and (b) an integral bridge (Xu et 
al, 2007)



Integral Bridges in codes



Integral Bridges monitored

IBs experiments
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Critical design aspects - seismic

Disconnection of foundation pilesCompressible inclusion abutments/backfill

 

§ Lack of experimental studies on Integral Abutment Bridges (IABs)
§ Investigation on IAB response with a shaking table including SSI 



SERENA experimental campaign
EQUALS-BLADE Earthquake Simulator: 3 x 3m cast aluminum platform 
(3.8 tons, maximum payload 15t,operational frequency 0-100Hz)

Empty soil
container

Soil container 
ready for 
testing

Bridge 
model

q Length: 4.8 m
q Width: 1 m
q Height: 1.2 m



SERENA experimental campaign

26

Abutment walls and footings: two 32 
mm thick aluminum sheets 
Bridge deck:  four steel beams with L x 
W x D = 1000 x100 x 30 mm

Footing

AbutmentDeck

q 16 aluminium hollow tubes were used as 
piles (d ≈ 22 mm) 

q Piles inserted at the base into a plywood 
plate à vertical movements.

q Nylon plug at the top of each pile à 
“Connected Piles” config.



SERENA experimental campaign

Accelerometers: n.24
§ 6 Vertical
§ 18 Horizontal

LVDT: n.4 Strain Gauges: n.32



SERENA experimental campaign



SERENA experimental campaign



Final Remarks and Further Research

§ Analytical tools for estimation of earth pressures in IABs are still 
very conservative

§ Field monitoring can address the first phases but not the all-life 
span effects of SSI

§ Experimental testing (even large scale) needs to account for scaling
§ Some of the limitations, still present in codes, for IABs seem over 

conservative and need experimental-evidence to be reviewed
§ Geotechnical isolation and other mitigation strategies (if controlled) 

can make a huge difference in terms of design 



ANY QUESTION?
flavia.deluca@bristol.ac.uk
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