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Abstract :

*Corresponding author: lee_chengyu@163.com

To balance the seismic performance and construction efficiency of precast reinforced concrete frame structures
while enhancing the advantages of prefabricated components in production, space utilization, and transportation, a
novel fully precast frame system with dry end-plate bolted connections was proposed. To investigate its seismic
behavior, two precast RC frame specimens with different end-plate and stiffener thicknesses and one cast-in-situ
RC frame specimen were designed and fabricated. Quasi-static tests were conducted on these frame specimens to
examine their failure modes, hysteretic curves, skeleton curves, stiffness degradation, and displacement ductility.
The experimental results indicated that the precast frames exhibited favorable seismic performance, with all three
frame specimens exhibiting a combined plastic hinge failure mechanism at beam and column ends. The hysteretic

curves displayed inverted-S shapes. Under positive displacement loading, the peak load-bearing capacities of
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precast frames were 3.56% and 6.62% higher, respectively, than that of the cast-in-place frame. Their

displacement ductility coefficients ranged from 3.37 to 3.56, and their energy dissipation capacities were

comparable to those of the conventional cast-in-situ frame. The implementation of end-plates and stiffeners

effectively enhanced the initial frame stiffness, indicating that the seismic performance can be improved by adjusting

end-plate and stiffener thickness configurations.
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Table 1 Main design parameters of specimens

XA 5 5% A/ mm A 30 B /mm £ % /mm
XJ-1 — - —
7P-1 10 8 6
7P-2 12 10 6
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Table 2 Mechanical properties of concrete cubes

K SFRRERE) FHORERE/ HEEE/
MPa MPa MPa
1 30.15 22.84 29 814
2 30.19 22.95 29 872
3 30.76 23.36 29932
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Fig. 8 Strain diagram of main parts of specimens
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Fig. 9 Hysteresis curves and comparison of specimens

PER T 3.56%.6.62% , 1 BH 1% 3% B2 44 1 T T AE 2R Y )
T W BE i I ey 28 5 e A 2R 2k ) o 7 2 2 T R X L
FWTAE A S P 1 R i A 5 20 1R B g g 4
TH P B 7R % RE 77 5 55 B i /0 B0 40T B R T TR o
OB EARTE o DR, v A 5 20 o S R R B A BRUCEE , LA
WIRB LR A PUEMRE . WAk, =l r i R A7 58 AR 45
Bk 1/24.1/26.1/30, ¥ F B PR 1/50, 2 BA fir
AR R REAE PR R R . AT
T2 R AR 7 8 A T O ) AR 4R Ty, 32 e AR ) 0 2%
AP X R 72 A B R AR T X IR B 5 N ) 45 R i

J— R S

3.3 NIER{
W0 3 3R — R P BR 2k WY ol AR A P 11 BT

100
0T o X
60 e iRAEZP-1
40 = BFZP-2
% 20 +
® or
90
-40 |
-60
80 -60 —-40 20 0 20 40 60
Hi#% / mm
E10 KESEMEITLE

Fig. 10 Comparison of specimen skeleton curves
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Table 5 Seismic performance indicators of specimens
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