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Typical Bent Configuration and Advantages: Test Setup: Observed Limit States:

e Series of concrete-filled steel pipe piles embedded in a concrete pile cap

* Test specimens based on a subsection of a typical bridge bent * Initial Cracking
* Fast and efficient to construct e Approximately half-sized ol Loads 15K o * Yielding of the CFT | | 0355, 3811 ki) | /T2
. . 5 EE gz =11.75]
* With proper design, improves the ductile response and overall strength of the structure * Concrete degradation/crushing ? :: j bemy L7210
e Yielding of the steel reinforcement i 3
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Typical MDT Concrete-Filled Steel Pile and Concrete Pile Cap Bridge Substructure cyclic t?St S{REE VSN _ U-bar Benefits: C | T t R |t
e Both include U-bar reinforcement = N ——— YCIIC [eST ReSUITS
£i £ illed | b F _ * Provide local concrete confinement around CFT S—
Benetits of Concrete-Filled Steel Tube (CFT)' : 5 | e Direct steel reinforcement capable of resisting CFT CT1
. ,—Concrete Pile Cap .
e Concrete inside steel tube has several advantages: / rotation

_~—Steel Reinforcement

* Increases flexural capacity and ductility, and delays buckling of the steel tube A * Carry load away from compression region(s)
e Compression strength of column is increased _ _ y R 5 | | | | | | | Yielding of the CFT:
* Plastic hinging of the CFT is a preferable failure (opposed to deterioration of the cap) | | i ARRREAA| | o | L ¢ \ s\ o A\ e Plastic-hinging of the CFT provides ductile
e Proper design of the connection between CFT and concrete cap is necessary for benefits |l | ; | ,_ - Fpp““m‘t’”f‘ behavior when compared to cracking/fracturing
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e Choose a design that includes over strength
considerations

Concrete degradation/crushing:

Concrete Filled Steel Ple— , ' S | AT * Two crushing regions — interior and exterior
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compression zones around the embedded CFT

e When U-bars are only placed in exterior compression zone, interior may unknowingly
deteriorate

* Inclusion of interior U-bars delayed degradation.

Yielding of the steel reinforcement:

e Both longitudinal steel and U-bar steel may yield
 Longitudinal steel is likely to be adequate using conventional design

Typical Test Specimen — Reinforcement, concrete strength, embedment length of pile,

and reinforcement were varied between tests e Development of a more detailed mechanics model is in progress for U-bar design
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Splitting of the cap:

0 , / /! , ° Round geometry of CFT creates transverse forces that may cause the cap to Sp||t

Test Methods:

rc4, VI1, VT2, VT2.5, VT3):
porations (VT1 cap was reused for VT2.5)
ion until failure, with extensive cap deterioration observed

Was reversed and increased until the tip of the pile reached the same
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