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EXPERIMENTAL STUDY AND ANALYSIS ON ASEISMIC
PERFORMANCE OF HIGH STRENGTH REINFORCEMENT CONCRETE
BRIDGE PIERS
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Abstract:  Aseismic performance of high-strength steel-bar-concrete-bridge piers designed is verified by
quasi-static test. The damage characteristic of bridge piers was analyzed. The hysteretic characteristic, bearing
capacity, ductility performance and energy dissipation were investigated. The effect of different improvement
measures on aseismic behavior in terms of axial compression ratio, shear span ratio, stirrup space and
reinforcement strength grade were analyzed. The results show that the damage behavior of concrete bridge piers
with high strength reinforcement are similar to those with conventional stirrup. With a finite deformation, the
small shear-span-ratio bridge-piers suffered flexural-shear failure models while the large shear-span-ratio one
suffered flexural failure models and possessed large deformations. The bearing capacity of bridge piers is
enhanced while the other aseismic index performance become low with the increased of axial compression ratio,
which is disadvantage of aseismic performance of bridge piers. The more the reinforcement strength grade and
stirrup ratio are, the better the aseismic performance is. Therefore, it is better for aseismic performance of bridge
piers.
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Table 1 Parameters of specimens

B fiE O HPHO S\JB BB/ (N/mm?) it A5 3 (N/mmP) A B mm HEE  fEFIAEE/mm
QD1 10@80 8D16 335 300 1060 0.07 80
QD2 10@80 8D16 500 300 1060 0.07 80
QD3 10@80 8D16 335 500 1060 0.07 80
QD4 10@80 8D16 500 500 1060 0.07 80
QD5 10@120 8D16 500 500 1060 0.07 120
QD6 10@120 8D16 500 500 1060 0.14 120
QD7 10@80 8D16 335 300 560 0.07 80
QD8 10@80 8D16 500 500 560 0.07 80
QD9 10@120 8D16 500 500 560 0.07 120
QD10 10@120 8D16 500 500 560 0.14 120
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Fig.5 Hysteretic curves
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Fig.6  Curves of stiffness degradation
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Table 3 Load, displacement and ductility coefficient

B Jit IR /KN B A /KN Jit A imm B BRALFS /mm WIABLEE Imm FEEREL WIRBLRE F11(%)
QD1 78.35 93.84 12.08 23.68 42.38 3.52 4.00
QD2 90.56 111.34 12.88 30.36 47.62 3.74 4.49
QD3 81.94 96.50 10.38 34.31 46.04 474 434
QD4 102.08 116.00 14.16 38.56 56.87 4.04 5.36
QD5 104.42 120.17 11.81 26.53 41.51 3.54 3.92
QD6 100.65 121.89 11.15 26.91 36.08 3.22 3.40
QD7 138.09 157.00 4.40 12.09 16.23 3.75 2.90
QD8 171.39 206.84 5.46 15.22 19.28 3.61 3.44
QD9 168.60 192.17 5.32 12.07 19.31 3.61 3.45
QD10 198.26 232.67 441 8.35 17.41 3.93 3.11
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