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Experimental Research on the Mechanical Properties of SRPE
Pipe Confined Reinforced Concrete Circular Columns Subjected
to Eccentric Compression
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Abstract: Reinforced concrete (RC) bridge piers and columns located in strong saline soil and salt lake area in
western China are suffering from corrosion attack, so a new type of composite column is proposed,which is herein
referred to as steel reinforced polyethylene plastic pipe (SRPE) confined reinforced concrete column. Eight SRPE
confined reinforced concrete columns and four unconfined control columns subjected to eccentric load were test-
ed to study their mechanical properties.The failure pattern and load—axial displacement curves of specimens were
obtained. The influence of design parameters such as pressure level of SRPE pipe, eccentricity and slenderness

ratio on the mechanical properties of specimens was analyzed. The calculation formula of ultimate bearing ca-
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pacity of SRPE pipe confined reinforced concrete columns subjected to eccentric load is also proposed for the
actual application reference. The experimental results show that the ultimate bearing capacity and ductility of the
RC columns under eccentric load are significantly improved for the confinement by SRPE pipe; The bearing ca-
pacity increases with the increase of pressure level of SRPE pipe, but the ductility is improved little. The bearing
capacity decreases with the increase of eccentricity and slenderness ratio. The ductility of specimens decreases
with the increase of slenderness ratio; The lateral peak deflection in the middle height of column confined by
SRPE pipe is much larger than that of the control specimens, which increases with the increase of eccentricity
and slenderness ratio; The lateral deflection corresponding to ultimate load is close to sine half-wave curve.

Key words: steel frame polyethylene plastic composite pipe; tubed column; eccentric compression; ultimate
bearing capacity; ductility; lateral deflection
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Tab.1 Mechanical properties of HDPE

Material J E,/MPa  f,/MPa  f,/MPa

HDPE 0.529 1 390.98 6.23 19.89
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Tab.2 Basic mechanical properties of steel wire
d/mm fi«/MPa f/MPa 6/% E,/GPa
2.52 615.9 700.9 4.8 208
2.99 604.8 677.2 4.3 200
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Tab.3 Experimental design parameters and measured results

Specimen L Sendemess(FQUEEE g capacty diplcomeny P deflocton
/MPa /kN /mm
S1-20-600 20 6 1.6 1 754.430 15.092 12.740
S1-40-600 40 6 1.6 1 605.886 21.703 15.542
52-20-600 20 6 25 2 356.109 20.629 13.339
S2-40-600 40 6 2.5 1 895.269 25.421 15.869
S1-20-900 20 9 1.6 1712.818 17.927 13.850
S1-40-900 40 9 1.6 1 530.645 22.807 16.421
52-20-900 20 9 25 2 215.195 19.707 14.719
S2-40-900 40 9 2.5 1737.179 26.092 17.340
RC-20-600 20 6 - 902.090 5.663 2.219
RC-40-600 40 6 - 764.840 6.206 2.451
RC-20-900 20 9 - 884.300 6.044 2.931
RC-40-900 40 9 - 749.761 6.632 3.309
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Fig.3 Typical failure mode of specimen subjected to compression with large eccentricity
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Fig.4 Typical failure mode of specimen subjected to compression with small eccentricity
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Tab.4 Ductility coefficient of specimens under eccentric

load
Specimen A, fmm A,/mm m
S1-20-600 5.95 22.27 3.74
S1-20-900 6.78 23.38 3.45
S1-40-600 7.58 27.83 3.67
S1-40-900 9.01 30.23 3.36
S2-20-600 7.15 27.09 3.79
S2-20-900 7.34 25.41 3.46
S2-40-600 8.85 32.88 3.71
S2-40-900 9.43 32.02 3.39
RC-20-600 3.41 6.75 1.98
RC-40-600 3.67 7.09 1.93
RC-20-900 3.68 6.87 1.87
RC-40-900 3.99 7.39 1.85
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Tab.5 Confined stress provided by SRPE pipe with
different pressure grade
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Pressure grade 1.0 1.6 2.0 2.5

i/ MPa 4.293 5.092  6.927 7.780
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Tab.6 Calculated results and measured results of bearing

capacity of SRPE pipe confined reinforced concrete
columns subjected to eccentric load

Specimen N,/kN N, /kN N, /N,
S1-20-600 1709.519 1 754.430 0.97
S1-40-600 1 346.071 1 605.886 0.84
52-20-600 2 066.597 2 356.109 0.88
52-40-600 1 627.198 1 895.269 0.86
S1-20-900 1 690.183 1712.818 0.99
S1-40-900 1 330.786 1 530.645 0.87
52-20-900 2 043.299 2 215.195 0.92
S2-40-900 1 608.793 1737.179 0.93

X - - 0.91
o, - - 0.05
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