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Eccentric Loading Test and Failure Pattern
Identification Method on a Full-scale Ham-
merhead Pier Model in Rail Transit Viaduct
GUO Jiangiang, CHEN Hao, LIU Zhao, WANG
Xu, CHEN Yipeng

Abstract Taking the project of Nanjing-Jurong intercity rail
transit as background, the eccentric loading test of a full-scale
model of hammerhead pier with precast cap beam is carried
out. Research results show that the joint interface of precast
cap beam remains compressed under the designed eccentric
load, and bending failure occurs on tension side pier shaft
under ultimate load. A method for judging the failure pattern of
hammerhead pier is proposed. This method is based on the
stress constraint inequation at standard service, and moment-
axial force envelope at ultimate stress condition. According to
the intersection sequence between the loading path and the
aforementioned inequation, the failure pattern of hammerhead

pier under eccentric load can be clearly identified. The failure
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sequence predicted by this method is consistent with the test
results. In addition, this method can be used to finalize the pier
section design parameters under given eccentric load
conditions, so that the failure pattern is within expectation and
the pier bearing capacity is enhanced.

Key words rail transit; viaduct; hammerhead pier;
eccentric loading test; full-scale model
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Fig.1 Loading setup of pier model of full-scale hammerhead with precast pier cap beam
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Tab.1 Calculation results of superstructure load

faf % sy i/ (kKN/m) S dk/kN
UZHEH 129.6 3 888
EE1 —HfER 31.7 951
T fi ™) 1.5 46
3 G TG 3 - 1216
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Fig.2 Diagram of measuring points layout
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Fig.3 Site of full-scale model loading test
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Fig.4 Load-strain curves of concrete and rebar strain gauges

near joint
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Fig.5 Load-displacement curves of north-south measuring points

of displacement meters on the pier cap beam bottom
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Fig. 6 Constitutive law of materials
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Fig. 7  Failure pattern identification of pier section under
combined N-M loading path
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