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Fig. 1 Specimen sizes and configurations of reinforcing bars and steels
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Tab. 1

Main parameters of the specimens

BE5E X/

T A5 X R X/

B SR 4

FE5E X &/

i It why = b 44 k2N S
S (mm X mm) RUMIE R (mm X mm X mm) S/ mm (mm X mm) AR
SI1/S12/SI3 250X400 3P 18+3d18  $6@100 150X 260X 12 20 350X 350 4 22+4¢22
RI1/RI2 250X400 3P 18+3d18  $6@100 — — 350X 350 4¢22+4¢22

1A 5 < B < Ptk TR R 3R
- R o I 1 FE A 9 X g X R/ ’rﬂ;ﬂ‘ B {f»‘ﬁiﬁi&: fﬂ.ﬁi&:
(mm X mm X mm) RS/ mm 5% /MPa L5 4% /MPa
SI1/S12/S13 $8@100 648 100X 230X 12 20 30 235
RI1/RI2 $8@100 648 — — 30 —

1.2 ke d K ki

6K N 2 Frs B b st ik o R G0 F5F
S B EL WA IR A5 0 R e MR AT N R i R S
AR 3 A5 1 AE 3h 2 2E 4T 3h A K. R %

A AR FIAE 020 500 £ 4T 181 2 BEAR BB AE XY Z 3
ANTT I TN 2 FE T XY OKFI7 1) 2 A
D7 N 2, Z J5 1) CRE ) B 200 ¢ AE S AR
Tl T e i £ 8. R g T A BR R B AR B 4%
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Fig.2 Loading equipment
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ZEAE IR BE 0 B AR I C30, R B % 5L
T b TR BE L ST 7 RPN 33, 5 MPa, #iPE
ity 31,1 GPa. #E K Q235b 14Nl 45 42
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Tab. 2 Test results of material properties

oy Y5 JE ARsR ARBRER A

J%/MPa  J¥/MPa #it/GPa
B JRE 12 mm) Q235b 275 440 206
W R 20 mm) Q235b 290 440 206
PAEYH (H 4L 22 mm) HRB335 433 593 200
A (H A 18 mm) HRB335 404 623 200
A4 A (B4R 8 mm)  HPB235 369 526 210
PAESE A (HA 6 mm)  HPB235 335 475 210
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2.1 RESBG S ESA WL 5 B

WME 3Ca) FiR Gk fF SIT fin 2843 72 v, XY iF
2% 10 mm (8 PR, 76 P A0 22 1Y) 3% 422 IX.
IR A% 244K L LGV R AR R 1) R R DR T IR
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Fig.3 Cracks and damage of steel reinforced concrete

frame interior joint specimens
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Tab. 3 Bearing capacity analysis of specimens

- T2 A R A 2 0 KA/ KN
Fe mHES R
50 t EBh A% 30 t EBh A%
1 SIl 0.05 237.33 286. 29
2 SI2 0.15 235. 48 282. 81
3 SI3 0.15 245.11 288.72
4 RI1 0.05 103. 42 108. 54
5 RI2 0.15 109. 76 111.77
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Fig. 4 Cracks and damage of reinforced concrete frame

interior joint specimens
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Fig. 5 Hysteresis curves of steel reinforced concrete frame interior joint specimens
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Fig. 6 Hysteresis curves of reinforced concrete frame interior joint specimens
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Fig. 7 Skeleton curves of specimens
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Fig. 8 Strength degradation curves of interior joint

specimens
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Fig. 9 Stiffness degradation curves of interior joint

specimens
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Fig. 10  Schematic diagram of energy equivalent method
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Tab. 4 Ductility coefficients of specimens

R4S Dy/mm Py/kN D./mm Pu/kN Pau/kN g

SI1 9.95  141.45 42.45
SI12 9.58  149.44  43.53
SI3 10. 11 166.45 34.24 230.28 270.92 3.39
RI1 10. 56 86.59  69.59 92.26 108.54 6.59
RI2 10. 14 57.64 62.43 78.68  92.57 6.16

203.12 238.96 4.27
187.97 221.14 4.54

T« 2 BN S PR UE [R) 26 11 Pe A, 35 30k % J IR A5 6 4 3T 1l o e i
{EL 10 mm F) B8 i i 80 0 L R R AT 4R K 3 A AN
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Abstract: The joint connection manner of precast concrete structure is the key to solve the problem
of technology promotion at present. A new concept of precast and discontinuous steel reinforced
concrete frame structure is put forward. In this new structure, the reinforced concrete frame is divided
into two parts, which are precast column members and precast beam members. Steels are only
installed in the connect region of members and the core region of beam and column. Steels in the
concrete members are discontinuous and unreinforced steels are installed in the connection region. The
low cyclic tests are performed for three interior joint specimens of precast and discontinuous steel
reinforced concrete frame. The test results are compared with the data of two reinforced concrete
frame interior joint specimens in the same working condition. The analyses of the damage law,
hysteretic curve, bearing capacity, stiffness degradation and ductility are performed for five specimens
of two types. Analytical results indicate that the bearing capacity of the precast and discontinuous
steel reinforced concrete specimens is about three times that of the ordinary reinforced concrete
specimens. Their degradations of bearing capacity and stiffness are slow and the ductility and energy
dissipation are well. The design of prefabrication connection joints is reliable and their seismic
performance is well, which is in line with the seismic design principles that joints should be strong and
members should be weak. They are suitable for the site assembly construction of the precast and

reinforced concrete frame structures.
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