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Fig. 1 Detailing of specimens SJ1, SJ2
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1.2 FrRbomps

YR BE 98 B &g C30, [ 532 56 0 A5 TR Bt +
P38 E 4 {E o 33,5 N/mm. 3K SJ1 Hl SJ2
8 B % Q235b 2% M M. B R O\ A ik
HRB335 %5 fify . B2 A 4 Al 26 FH HPB235 2084 /7 .
AR A R R R LR 1

x1 HHKER®

Tab.1 Properties of materials

JE SR B BRGER HRRA

, o

R I MPaE/MPa B /GPa
A9 (12 mm) Q235b 275 440 206
A48 (20 mm) Q235b 290 440 206
AR (B AR 22 mm) HRB335 433 593 200
PRI (AR 18 mm) HRB335 404 623 200
PR (B4 8 mm)  HPB235 369 526 210
AT 4G (B4R 6 mm)  HPB235 335 475 210

1.3 R HE a3 E R i &

AR YA B B 5 A8 3 A R o e o el e g
LT L R0 i R Bl e ) SO 2. SRS E
8 R it it AV S 2 A2 1 86 i X R A 2K i
BB AN 1 000 mm. {5 {38 1 A R G 4 #r 4k
P ABAQU'S BE48L 43 Bt ff s 79 il 25 i = 4 TR O
- HE BT SRR RO A 10 mm. 3K 50 i 2%
DA % 45 41 I SR FH 2% 800 48, Jn 48 B8 IR
5 mm & —R .10 mm & — K, H 5 & %8 m
INEAF 10 mm I-9G 20 2w k. 243814 & A ™
DR S A 28 {1 AR IR 2 WA A7 010 85 Do iF 5
a5 g5 o n R B it & an 1 3 iR,

®2 KHHERL

Tab. 2 Axial compression ratio of specimens

WA PR ROFRE R A E A e ) kN

SJ1 WG+ 0.05 1726
SJ2 W TR EE T 0.15 5178
SJ3 A 1177 TR 1 0.15 4637

AR YR I R F VR A) R 2 ) R e xR A T
Ik Z R G LA ] 3 A7 R sh 2% 1T 3h
AmE. AETHCR A 2 000 kN (4 1E 328 58 1 for 2% 45
XA B it o [ i, A TOUE A 5 ) 48 %
P2 18 0 S T DA IE TS 5 4 AT T P A A R
SE M AR JEC 28 FOER B R VR 2 3 3k A3 B8 4% 1 it
IR 527 28 1 sh #5 5  dity 2ok 328 4 R 3% 4, ] oK
AR hi R AESh 4% 43 5124 8 000 kN5 000 kN.
T 6 i 26k 2 T PR A0 TR 4 P s 3 0 B SR 4
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Fig. 3 Loading process curve
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Fig. 4 Diagram of the loading equipment
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Fig.5 Failure patterns of specimens
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Fig. 6 Load-deflection hysteresis curve
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Fig. 7 Curves of carrying capacity degradation
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Tab. 3 Ductility of specimens

Ji i ~
WA R e E iz gg z g A
BB ORER %o RH oo

Ay/mm Ape/mm - A,/mm

SJIT 0.05 WEIRE&EL  10.67 31. 81 40.11  3.76
Sj2  0.15 MWEIREEEL 11.90  31.59  39.89  3.35
SJ3  0.15 MWMRE#EL  10.14  30.26  44.43  4.38
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Fig.9 Calculated diagram of equivalent viscous damping

coefficient h.,
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Tab. 4 Energy dissipation of specimens

W Spencem/ (Saor +Spor)/

. R Wi heq
G aER (Nem)  (Nem) !
SI1 0.05 WEEEEL 11554.66 7 304.33  0.2519
SJj2 0.15 WEWEEL  8554.06 6 147.86  0.2216
SI3 0.15 fNAGIREEL 4 027.41 5564.85 0.1152
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Fig. 10 Cumulative energy dissipation of specimens
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Fig. 11 Arrangement of strain gauges in beam connection

area and joint core area
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Experimental study of mechanical properties
of prefabricated frame structure beam-column joint

SONG Yu-pu®, WANG Jun, FAN Guo-xi, CHENG Wan-peng

( State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Compared with reinforced concrete structure, steel reinforced concrete structure has been
widely used due to its higher carrying capacity, better ductility and many other advantages. The
majority of previous studies were focused more on the mechanical properties of monolithic steel
reinforced concrete frame joint, but less on those of prefabricated steel reinforced concrete frame joint
with steel welded connection. Based on the former considerations, two prefabricated steel reinforced
concrete frame joint combinations and a reinforced concrete frame joint combination were designed.
Quasi-static loading tests were conducted while the column axial loads were constant. The failure
pattern, ductility, carrying capacity degradation, stiffness degradation and energy dissipation of joint
combinations were discussed in detail. Test results show that the axial compression ratio has no effect
on the failure pattern of prefabricated steel reinforced concrete frame joint. The prefabricated steel
reinforced concrete frame joint performs higher carrying capacity and better ductility compared with
the reinforced concrete frame joint. The energy dissipation capacity of the prefabricated steel reinforced
concrete frame joint is better due to its better plastic deformation capability. The carrying capacity and
stiffness of the prefabricated steel reinforced concrete frame joint decline sharply under higher axial
compression ratio, and the ductility factor and energy dissipation capacity of the joint combination
decrease as the axial compression ratio increases. The higher the axial compression ratio is, the
smaller the strain of the beam connection area or the joint core area is. The strain values of the beam
connection area and the joint core area are less than the yield strain value, indicating that the steel

welded connection is feasible.

Key words: prefabricated steel reinforced concrete; beam-column joint; failure pattern; ductility;

energy dissipation



