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Pseudo static test for pre-cast segmental bridge columns with dry joints
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Abstract: The similarities and differences of a seismic performance between a pre — cast segmental bridge column
and a cast-in-place bridge column were investigated with a test project including five kinds of concrete bridge columns.
Prestressed tendon construction methods arrangement and bonded state of prestressed tendons and additional energy—
dissipating bar were selected as test variables. Through the pseudo static test of the five kinds of concrete bridge columns
the development rules of failure mode failure area load-displacement hysteretic loops opening of segmental joints
residual displacement distribution of curvature energy dissipation ability and viscous damping ratio were gained. The
experimental results showed that the segmental column experiences opening—¢losing between segmental interfaces under
cyclic loading; the change of curvature focuse on the area of the segmental interfaces; the segmental bridge column has no
plastic hinge mechanism at the bottom of the column as commonly seen in conventional reinforced concrete bridge
columns; the addition of energy dissipating bars crossing the joint can delay the gap opening increase the strength and the
hysteretic energy dissipation of the column it certainly helps anti-earthquake; the residual displacement of the segmental
bridge column with bonded or unbonded prestressed tendons is less and the segmental bridge column with energy—
dissipating bars has bigger residual displacement it is close to that of a cast-in-place bridge column.
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Fig. 1 The dimension

of specimens and section reinforcement details
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Tab. 1 Serial Numbers and main characters of all specimens

RC
UBPC
UBPC-S -

UBPC-SD

BPC-S

2.1

o Fig. 3 Damage state of precast segmental bridge column
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Fig. 2 Damage state of cast-in-place bridge column
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Fig. 4 Load-displacement hysteretic loops
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Tab.2 The key points of load and displacement

/kN /kN /mm
/kN /mm
RC 20.4 15 23.0 19.6 63.5
UBPC 26.1 15 29.3 24.9 64.5
UBPC-S 13.1 15 16.3 13.9 57.5
UBPC -SD 15.1 15 21.4 18.2 61.7
BPC - S 20.1 15 22.8 19.4 71.2
2.4
o 6.
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Fig. 5 Envelope curve of load— Fig. 6 Relationship of displacement Fig. 7 Residual displacement
displacement hysteretic loops and dissipating energy vs. loading displacement
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Fig. 8 Distribution of curvature in the plastic hinge area



216 2011 30
2.7 0 UB-
PC-Ss BPC-S
0 9 0 UBPC-SD
UBPC -S
12 —O— 2nm —A— 40nm  —O— filon  —}— Slum 8 [Co—20m —f— tlm —O— i0m  —O— B 10 —— 20um  —tr— Aum  —O— Bmm  —O— 80mm
—— —20m —k— —~10nn —@— —Gimn —— —H0mm Gl —4——n —h— Al —@— il —fl— &0 8 | —o— —20mn —d— - 40mm —8— —60m —l— -80m
E 4
3 2
=
=0
-2
-4
-0.12 -0.06 0 0.06 0.12 -0.12 -0.06 0 0.06 0.12 -0.12 -0.06 0 0.06 0.12
b AL KL /m AKFALE /m
(a) UBPC-Sitf{f (b) UBPC - SDiff¥F (c) BPC-SiitF
9
Fig. 9 Joint opening displacement at critical loading displacement
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