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Study on Selection of Joint Stiffness for a Controlled Rocking

Reinforced Concrete Frame with Column—end—hinge Joints
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Abstract: A Controlled Rocking Reinforced Concrete Frame with Column—end—hinge joints (CR-RCFC) is a
new type of resilient structure. Firstly, the configuration of CR—RCFC joint was introduced. The ABAQUS software
was used to establish the finite element model of the conventional RC frame (RCF) and CR-RCFC. The rationality of
the finite element model of CR—RCFC was verified by shaking table test results. Ten ground motions were selected
based on earthquake platform and seismic information and input into CR—-RCFC model to simulate the natural fre—
quencies and dynamic time—history responses of the structures with different joint stiffness ratios. Finally, the inter—
story drift amplification coefficient o and the base earthquake —reduction coefficient 3 were defined, and the dis—
placement responses and inter—story shear responses were selected as the control parameters for selecting the joint
stiffness. Through the elasto—plastic time—history analysis, the peak inter—story drifts and peak inter—story shear
forces of the structure under different ground motions were compared to analyze the effects of joint stiffness degrada—
tion on the coefficients o and 3, and reasonable range of joint stiffness ratio was obtained.
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Tab.1 Parameters of the X—type steel plate yielding

damper in CR-RCFC shaking table model

HIZ WEARIE/(KN-mm)  JEARI/AN Jef B 8% /mm
1 4.195 57.01 13.59
2 3.146 4276 13.59
3 2.097 28.50 13.59
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Tab. 2 Comparison of quality and vibration

frequencies of CR-RCFC

Al filHz f/Hz fi/Hz mikg
R 1.000 3.375 4.875 8 819.00
Jo¥E R 1.007 3.413 4.886 8 897.77
R 0.70% 1.13% 0.23% 0.89%
) W 3250 8500 12625  8890.00
AE B 3.158 8.536 12.421 8 965.50
R 2.91% 0.42% 1.62% 0.85%
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Tab.3 Summary of earthquake record sources

Fe BH A %

ikt

1 6.5 1987 Superstition Hills  El Centro Imp. Co.

2 7.5 1999 Kocaeli, Turkey Arcelik

3 6.5 1979 Imperial Valley ~ El Centro Array #11

4 7.1 1999 Duzce, Turkey Bolu
5 6.9 1995 Kobe, Japan Nishi—Akashi
6 6.5 1976 Friuli, Italy Tolmezzo

7 6.6 1971 San Fernando LA-Hollywood Stor

8 7.0 1992 Cape Mendocino Rio Dell Overpass

9 6.9 1989 Loma Prieta Gilroy Array #3

10 7.1 1999

Hector Mine Hector

R4 WEIERSH

Tab. 4 Parameters of selected earthquake records

PGA PGV ETEE R
G 2o it
lg /(em-s™) /km /s
1 SUPERST/B-1ICC090  0.35 46.4 18.5 40.0
2 KOCAELI/ARC090 0.21 17.7 13.5 30.0
3 IMPVALL/H-E11230  0.36 34.4 13.5 39.0
4 DUZCE/BOL090 0.72 56.4 124 55.9
5 KOBE/NIS090 0.50 36.6 25.2 40.9
6 FRIULI/A-TMZ270 0.35 22.1 15.8 36.3
7 SRERN/PEL180 0.20 18.9 25.9 28.0
8  CAPEMEND/RIO360  0.38 43.8 14.3 36.0
9 LOMAP/G0O30090 0.55 35.7 12.8 39.9
10 HECTOR/HEC090 0.26 28.5 12.0 453
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