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Analysis of equivalent plastic hinge length of high strength concrete bridge columns reinforced with high strength rebars
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Abstract: High strength material of reinforcement and concrete is the important orientation of engineering construction development.In order to
study the equivalent plastic hinge length of high-strength reinforced concrete bridge columns 37 test results were collected and contrastive analy-
sis on the formulae which proposed by priestley paulay telemachos and JTG/TB 02—01—2008 were done.Influence factors which affect the e-
quivalent plastic hinge length of high strength concrete bridge columns reinforced with high strength rebar through grey-correlation analysis
method were analyzed.It is found that compare to test results all the proposed formulae show considerable scatter in estimating the plastic hinge
of the columns.The expressions proposed by Paulay Telemachos are not safe.While Priestley proposed formula and JTG/TB 02—01—2008 give
conservative result. Among the influence factors the diameter of longitudinal steel is the most important secondly is the specimen length and sec-
tion width.And axial load ratio and mechanical transverse steel ratio of the specimens show small influence.Main influence factors of the equiva-
lent plastic hinge length of high-strength reinforced concrete bridge columns mostly accord with actual level.

Key words: high-strength rebar high strength concrete bridge columns equivalent plastic hinge length grey-correlation analysis
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L/mm h/mm dy/mm f,/MPa e  wa/% /% Jfiw/MPa f./MPa Ly/mm
FS-9 [8] 1842 305 19.0 508 0.76 26.33 1.68 507.8 324 259.1
ES-13 [8] 1842 305 19.0 508 0.76 24.07 1.69 464.4 32.6 332.7
AS-3 [8] 1842 305 19.0 508 0.60 25.70 1.68 507.8 332 292.1
AS-17 [8] 1842 305 19.0 508 0.77 27.26 1.68 507.8 313 320.0
AS-18 [8] 1842 305 19.0 508 0.77 4333 3.06 464.4 32.8 302.3
AS-19 [8] 1842 305 19.0 508 0.47 20.44 1.30 507.8 323 353.1
AS-3H [9] 1842 305 19.0 508 0.62 15.74 1.68 507.8 542 322.6
AS-18H [9] 1842 305 19.0 508 0.64 25.98 3.06 464.4 54.7 271.8
AS-20H 9] 1842 305 19.0 508 0.64 37.19 4.30 464.4 53.7 330.2
ES-1HT [10] 1842 305 19.5 454 0.50 20.23 3.15 463.0 72.1 351.0
AS-2HT [10] 1842 305 19.5 454 0.36 21.47 2.84 542.0 71.7 298.0
AS-3HT [10] 1842 305 19.5 454 0.50 21.44 2.84 542.0 71.8 276.0
AS-4HT [10] 1842 305 19.5 454 0.50 32.97 5.12 463.0 71.9 272.0
AS-5HT [10] 1842 305 19.5 454 0.45 19.31 4.02 489.0 101.8 262.0
AS-6HT [10] 1842 305 19.5 454 0.46 30.53 6.72 463.0 101.9 321.0
AS-7THT [10] 1842 305 19.5 454 0.45 12.29 2.72 542.0 120.0 268.0
ES-8HT [10] 1842 305 19.5 454 0.47 19.44 4.29 463.0 102.2 385.0
RS-9HT [10] 1842 350 19.5 454 0.34 26.19 3.44 542.0 71.2 358.0
RS-10HT [10] 1842 350 19.5 454 0.50 26.22 3.44 542.0 71.1 444.0
RS-11HT [10] 1842 350 19.5 454 0.51 37.50 5.43 489.0 70.8 396.0
RS-12HT [10] 1842 350 19.5 454 0.34 13.99 1.83 542.0 70.9 417.0
RS-13HT [10] 1842 350 19.5 454 0.35 16.26 3.92 465.0 112.1 296.0
RS-14HT [10] 1842 350 19.5 454 0.46 16.26 3.92 465.0 112.1 351.0
RS-1SHT [10] 1842 350 19.5 454 0.36 22.75 2.75 465.0 56.2 272.0
RS-16HT [10] 1842 350 19.5 454 0.37 15.14 1.83 465.0 56.2 377.0
RS-17HT [10] 1842 350 19.5 521 0.34 20.99 1.83 850.0 74.1 296.0
RS-18HT [10] 1842 350 19.5 521 0.50 20.99 1.83 850.0 74.1 319.0
RS-19HT [10] 1842 350 19.5 521 0.53 40.55 3.54 850.0 74.2 344.0
RS-20HT [10] 1842 350 19.5 521 0.34 21.77 1.90 850.0 74.2 349.0
WRS-21HT [10] 1842 250 19.5 521 0.47 19.96 3.92 465.0 91.3 280.0
WRS-22HT [10] 1842 250 19.5 521 0.31 19.96 3.92 465.0 91.3 279.0
WRS-23HT [10] 1842 250 19.5 521 0.33 25.82 3.44 542.0 722 256.0
WRS-24HT [10] 1842 250 19.5 521 0.50 25.82 3.44 542.0 722 247.0
S24-2UT [11] 3050 610 222 503 0.49 20.07 2.04 427.0 434 403.0
S17-3UT [11] 3050 440 15.9 496 0.49 20.11 1.76 496.0 434 400.0
S24-4UT [11] 3050 610 222 400 0.20 8.98 0.72 455.0 36.5 299.0
S25-5UT [11] 3050 610 222 400 0.19 13.63 1.30 434.0 41.4 287.0
OGP flfe Ps % fin MPa f. MPa,
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/GPa /GPa
GS 135.0 8.70
C.S 130.0 8.00
GA 145.0 10.80
C,AF 125.0 9.50
Alite 125.0 9.20
Belite 127.0 8.80
C-S-J 23.0 0.88
C-S-H 29.7 0.88
CH 29.1 1.00
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