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Tri-axial Self-centering Reinforced Concrete Frame and Its Quasi-static Test
LU Xilin, JIANG Chun", LU Xu
(State Key Lab. of Disaster Reduction in Civil Eng., Tongji Univ., Shanghai 200092, China)
Abstract: Self-centering reinforced concrete frame is a new type of earthquake resilient structure.Comparing to conventional RC structures,self-
centering structure is known for its minimal damage under earthquakes and little residual deformation after earthquakes.Considering the fact that
there is none or very little repair needed to restore its functionality after rare earthquakes,self-centering RC frame system is a low cost seismic
structure that is very suitable for low-rise frame buildings in high seismic zones.In self-centering structure,beams and columns are connected by
clamping force provided by unbonded post-tensioning tendon.By this means,when subjected to severe earthquakes,the gaps at self-centering joints
are allowed to open and the columns are allowed to uplift at the base.The opening and uplifting behavior significantly mitigates the damage.After
unloading all the gaps between components will close under clamping force,and thus the components restore their original position with negli-
gible residual deformation.The existing researches on self-centering joints were summarized,and the key configuration of self-centering joint was
illustrated.Based on this research,a tri-axial self-centering RC frame was proposed.In order to investigate the deformation capacity and mechanic-
al characteristics of the tri-axial self-centering RC frame,a 1:2.5 scaled model frame was designed and tested under quasi-static load.The config-
uration of the test model and main test results,including deformation pattern,hysteretic curve,skeleton curve,stiffness degradation and residual de-
formation were otained.The experimental results showed that:the test model has excellent deformation capacity,and no damage is observed expect

some minor cracks under 1/38 roof drift ratio.The damage gradually develops in beam end joint area when the structural deformation continues to
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increase.Until 1/19 roof drift ratio,base shear is still increasing which implies that there is still reserved capacity in the structure.The residual de-

formation of the model is minimal,and the residual interstory drift ratio is still permissible after the final cycle of the loading process.

Key words: self-centering;reinforce concrete frame;quasi-static test;seismic performance
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Fig. 1 Configuration of the joint with self-centering capacity
in PRESSS program
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in literature [6]
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Fig. 3 Configuration of post-tensioned precast beam-column
joint in literature [7]
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Fig. 4 Configuration of Self-centering joint in literature [8]
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Fig. 6 Configuration of Self-centering column base joint
in literature [1]
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Fig. 7 Configuration of tri-axial self-centering column base joint
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slab connection
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connection
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Tab.1 Main similitude factors of the test model
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Fig. 11 Arrangement of beam and column section

Tab.2 Mechanical property of different components in
each floor
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Tab.3 Mechanical properties of rebars
B % /mm Jig - fy/MPa  fuMPa  E¢/(10° MPa)
8 HPB300 435 560 2.08
12 HRB400 505 655 2.09
16 HRB400 470 625 2.10

RS o T AN L 4R £,0=1 860 MPa, A FR
B2 =152 mmA THANZLL A0 L2 S i BR 58
1 947 MPa, #PERI R 512.03x10° MPa, % )24 F 144

J T T 5823 0 (L AL R4S o
T4 BHERTRA

Tab.4 Post-tensioning force in each component
Faf W2 Fp/kN
—Jz 65
7’ -y 53
=R 28
H — 74

J A AR5 A KSR RS Q235 Bk 2= 45 1
B o AR ) B3 0 10,9 M1 2 i ik MR AR 43 1) 5 92
FERHIE , A AN R 2 L 18112 A58 v A AR 1)
] o sl i 34 A45
23 MBRERMEFHE

T B 1R AR AR AR P HE AR B A, AR
SR UV it AR [R) A7 7% 18 O =B A T 28 7J<¥ﬁﬁ
SBCRAN TR AR T 7, et — 1 S HESE
4, — S ESh sk, hﬂﬁ/\{’ﬁzﬁ%ﬁﬂﬁﬁﬁ?ﬁ
YA b A BEAE 3 HE S AT L (R113) o SR A 5 14 G 1
hni o e T Nk, B2k 3Rl o 2k il B an 2 s



78 TR SHOR

% 50 &

R, Hoh 7 mmiE (20 1/5500m#8 07 8% £ (in 2k e {8/
VRSl AR AL W ), X0 T CRESUPUR B ALE )
ANFRAE T T HEZR S5 A8 2 18] 5 7% £ BRAEL; 71 mmIR{E 2
N /SOMAENLLRE f, X T CRFPURBIT ) K
AT AR AL A BRAEL, 2 NZZ 190 mm, X
FIESh AT RRRR, A% A D9 1/19,

5 30,40
71_

S M2 FL

ol [
JE) o
1 100 J( 100 AL mm

12 AWRT

Fig. 12 Dimensions of the steel angle
JIMEERER
N\

13 REMFARXESNBE
Fig. 13 Schematic of test setup and instrumentation
x5 MEHE
Tab.5 Loading protocol
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12 190 3 1/19
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