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Investigation on the Seismic Behavior of Circular Steel Tubed Confined SRC

Column-RBS Joints with RC Ring
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Abstract: The seismic performance of circular steel tubed confined steel reinforced concrete (SRC)
columns-reduced beam section (RBS) joints under low-cycle reversed loading were studied. Based on
verifying the correctness of the finite element model, the influence of the weakening parameters, the linear
stiffness ratio of the beam to column, and the axial compression ratio of the column on the failure mode,
hysteretic performance, skeleton curve, etc. were analyzed in detail. The results show that the plastic hinge
position of the joint move outward obviously through weakening the beam end. The RC ring beam and joint
zone are protected effectively, which meets the demand of ‘strong joint and weak member’. The weakening
parameters of RBS joints have a great influence on the damage degree of the RC ring beam and the plastic
hinge position of the steel beam. If the weakening parameters are in the reasonable range, the difference
between the maximum load of the BASIC RBS joint and that of the non-weakened joint is reduced by 5.95%.
The displacement ductility factors of the joints are greater than 4.4, which indicates that the RBS joint has
good seismic performance. With the increase of the linear stiffness ratio of the beam to column, the damage
of the RC ring beam was more serious. The maximum load and ductility of the joints decrease with the
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increase of the compression ratio of the column, therefore, the compression ratio should not be greater than

0.7 is suggested.

Keywords: circular steel tubed confined steel reinforced concrete column; RC ring beam joint; RBS beam; seismic

performance; numerical analysis
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Table 1 Range of RBS size B mm

b, h,  a=(05~08), b=(065~085h <025k

150 300 75~112.5 195~255 <37.5
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Fig. 1 Detail design of specimen BASIC
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Table 2 Parameters of the concrete damage model
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Fig. 2 Finite element model and mesh generation of
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Table 3 Comparison of FE analysis results and
experimental results of specimen SH-2
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Fig. 5 Comparison of the failure mode of specimen SH-2
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Table 4 A. B and C series design parameters and finite element analysis results

b c Py Ay

Pmax

Amax Pu Au

RIES 0 m mm o AN dmn e el N g Ae E he
SH2 0 0 0 1456 437 1532 857 1302 2163 495 3890 0620
Al 50 220 30 1309 421 1394 839 1184 2035 484 3619 0576
A2 60 220 30 1330 423 1409 844 1198 2024 478 3632 0578
A3 70 220 30 1346 427 1425 845 1212 2024 474 3638 0579

BASIC 80 220 30 1365 431 1441 854 1225 2028 471 3663  0.583
A4 100 220 30 1400 437 1465 869 1250 2025 463  3.688 0587
A5 120 220 30 1430 443 1493 881 1269 2025 457 3695  0.588
B-1 80 150 30 1344 423 1422 839 1200 2079 491 3556 0566
B-2 80 180 30 1349 427 1429 846 1215 2052 481 3613 0575
B-3 80 240 30 1375 432 1448 858 1231 2025 468 3676 0585
B-4 80 280 30 1390 435 1458 866 1239 2023 465 3695 0588
B-5 80 300 30 1398 439 1467 870 1247 2020 460 3701 0589
c1 80 220 15 1436 433 1496 866 1271 2139 494 3550 0565
C-2 80 220 20 1420 432 1481 864 1259 2104 487 3594 0572
c3 80 220 25 1398 431 1463 860 1244 2069 480 3632 0578
c4 80 220 35 1323 431 1414 850 1202 1972 458 3682 0586
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Table 5 K and N series design parameters and finite element analysis results
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K-3  HWA450x150>6.5>0 0.81 195 036 2372 485 2560 1456 217.6 1701 351 3217 0512
N-1  HN300x150>6.5>0 032 329 052 1254 39.8 130.2 819 1107 1457 3.66 3575 0.569
N-2  HN300x150>6.5>0 032 329 069 1160 378 1191 392 101.3 1146 3.03 3.368 0.536
N-3  HN300x150>6.5>0 032 329 087 1088 372 1111 383 945 916 246 3.028 0.482
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B-series typical specimens under final failure
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Fig. 19 Skeleton curve of K-series joint specimen
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K-series typical specimens under final failure
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