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Analysis of collapse resistance of prefabricated RC frame
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Abstract: To study the progressive collapse of a prefabricated reinforced concrete frame structure (PRCS) with
steel tube bolted connection, three full-scale prefabricated long columns were tested. First, a simplified
prefabricated column model was proposed by using the multi-stage linear plastic connection element in SAP2000.
The column-column joint was simulated and compared with test results. Then, a six-story PRCS connected by steel
tube bolted bars and a six-story cast-in-place reinforced concrete frame structure ( CRCS) were analyzed by
removing column method. Four working conditions were removed , namely, the corner column, the long side middle
column, the short side middle column, and the inner column of the first floor. The internal force and displacement
time history curve of key components were obtained after removing the columns. Lastly, the collapse mechanisms of
PRCS and CRCS were analyzed through Pushdown curves. Results show that the multi-stage linear plastic
connection element well simulated the prefabricated column-column joint, and the simulation value was consistent
with the test value. Under design load, the failure of the inner column had the greatest impact on the PRCS, and its
displacement was 72. 2% larger than that of the CRCS. By analyzing the Pushdown curves, it was found that when
the corner column was damaged, the bearing capacity of the PRCS under beam mechanism was the lowest, which
was 25.4% less than that of CRCS, and the lowest bearing capacity was 33. 1% less than that of CRCS when the
inner column was damaged. Finally, the section size and reinforcement of the inner and side columns and their
adjacent beam members that are needed to be strengthened, as well as the thickness of the outer steel tube, were
obtained to improve their rigidity. Therefore, this paper can provide reference for the collapse resistance design of
the subsequent engineering application of such prefabricated structures.

Keywords: progressive collapse resistance; removing column method; column-column joint; connecting unit;
prefabricated frame; cast-in-place frame
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Fig. 1  Site construction of pilot project

1 KB Fs5h g ¥ AlE

YIRS 4 SR RAIAIREE LR AT, —4
B PRCC - WOL, 3 4~ %% fid 20 # PRCC - W02,
PRCC - W03, PRCC — W04, H: 25 i 4 48 i 447
400 mm x 400 mm, A 9 1] FEAf 1 3 0 8 MR FLAR
22 mmfr) HRB400 247 , e i A1 24 5 T o 1l o 3
WFSE R S Bt R e A2 5 R e AL 77 , S 77 B2 5 mm,
il 3 e AR5 308 1 050 MPa Sifiify[E] 50 50 mm, 7EA4E
T 400 mm {5 8 B¢ B 4 Al I X, (W] 30 mm,
HRBE L AEI S C40, 4R 2 100 mm, AL AR
SRR Y A AN 2L, 15 He Al FH /ML AN
R 2, ELRR ) S AR A AR L, P
PRSI Q235 2 i S AL LI UM, JEEEE D S mm,
FeAfR A BA% 22 mm 1) HRBA0O Z24Wff; . fiem, 7E4h
AN SR BE AL Z A1 o E R, B Al
H—AREBCRAA A PRI SR 1, 26
HEVEAR R DL IR 2, 20 S A SE i LI 3

®1 FEAFRITSH
Tab.1 Design parameters of prefabricated column

BORS  WEFEE/mm KL ST AR %

PRCC - W01 0. 60 4.75 0.79
PRCC - W02 5 0.35 4.75 0.79
PRCC - W03 8 0. 60 4.75 0.79
PRCC - W04 5 0. 60 4.75 0.79
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