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Experiments on hysteretic behavior of assembled joint with
precast concrete-filled steel tube core-beam end energy
dissipation
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Abstract: In the field of fabricated structures, ensuring the connection reliability between precast frame beams and
columns is of paramount importance and represents a current research focus. This paper introduces a prefabricated
frame joint centered around a core area consisting of a precast concrete-filled steel tube. The precast concrete
beam connects with the steel component via the core area, and cast-in-place steel fiber self-compacting concrete is

employed at the beam end to establish the connection between the precast concrete beam and the precast core area.
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To assess feasibility, a new type of frame joint is designed and compared with a conventional cast-in-place frame
joint. Hysteretic behavior of the joint is examined, and differences in ductility, strength, stiffness degradation,
energy dissipation capacity, and moment-curvature of plastic hinge region between the two types of joints are
analyzed and compared. The results show that both specimens exhibited a plastic hinge failure mode, but the new
joint’s steel components, steel tubes, and column reinforcement remained unyielded. Furthermore, the new joints
demonstrated slightly superior ductility, energy dissipation capacity, and bearing capacity when compared to the
cast-in-place joint. This suggests that the assembled joint can at least meet the requirements of the cast-in-place joint.
Keywords: assembly joint; precast core; steel fiber self-compacting concrete; hysteretic experiment; seismic

performance

e e s TR B 1 45 K R A 0™ ol A B9 — b B LA AR 5, B it 5 PR DR AR R B, TR R R TR
i TR 4B AT B i 122 0 SO FERT SRR A T as B e BE D R, R L ATHE S AP o A DFSTHR ) — Se e i
TR BE M Z AN R B0 3 40 " A, TR g F 2 P X0 A i 8 R R T T e A 3 5 SRR
H i F R C S A U R S DR AR S S AT IR AT s v R T TR BB L 45 R BOR AR )™ ELATS
AL — SE AR A5 80k AR T M D, 90, TN g B 2 7 R K S R R R AT LA A ) 4 ] B R (H
FERERE J7 T REAR T BL L8 9 A, ELT ™A% F2 1) B 7 52 % 5 5 58 e A X7 A R T LA ik 38 45 ] R g ) /K SF  (HL G
A% DX B0 5 8 e LA L 30 6 L TR 6 %) 3 S 8 e LA DR IE 5 1 1 R 80 1 AR A B89 Tk 38 R % 4 A
87K P A7 it T B 0 07 108 S AN 45 o 5 MR Y R SR R I | MU JSE RRE BB 5 IR L T Y A LA
RS R0 XY VAR I R, LA 38 6T 49 0 T ol A 22 2 AR 58 2R ARy

I, A B Y — T 2R O A A TR BB A X - R s A B 1 e TIC S UHE SR R B TR B Y R XY
ARy i A B I FERE RE ) IE M AF BT PR RE AR AR, 97 R T AU TR Bk L AME 2R S5 A 7 v ZURE XY as .
AIF 9 B R 120 2 e e CHE 2R i A R T A0k L IR i 1 A Bt 28 BBk BB DA s [ a6 KR A 1S BRGE R HE
T, T 12 20 2 I A 2 i 9y R AT P TR AN 28 B A X AR DU BT B IR A O

1 HHNERERIZOR-RinEREEXIERT =

Bt — o FOUA) 09 A FE R A IX - R i R 11 28 IC CAE R4 A, 24 A% DX R T T 1 9 A7 240 RO 21 4
3 SR BE 1 07 5, — 5 T, AT S 6L B X B 4T 4 1 % S TR B b B AR 1) 2 TR R R OB 9 LR B EE 5 O
— 7 0, 8 A B2 23 5k TR E A 59D BT RE 7 5 AL A I R R T A% L X BT BT E 4, DA A 5 Y 5T Y
PURE B, [R] AR AT 30 A A% O DX A9 2 41 e T IR X ) O R S e A A SR R B o A R XY
O T 3, AN AR e R g 4 BT 0 R AR T, B O 0 5 A A 0 B L SR o M DXl TR A RS | i
B T G AZ O DX N RS R o B SR 5 T R A O
DAY 3% 2, — T T, T TR B b T A A A A B A
DX A 2 o 5 53— T i, A 2 P X R A 2
AR BB G AT G A SR B e OB R R . T
2h 4k [ iR s B RAFRYRTERE T, nT A AR R 4
T, #5208 9 RO AR RE I PR S PURR AR R, A, SR PR 4
At a] DLyl /D 8 £ 2SR P BT AR S TR A O XCR
IR Ty A0 4, U b A g ) A X0 3 4 i (R C 5
TRBE L 25 HOR MR ) rb 40875 2 f A S O S 4
Jr AR 3, J5 SR o 1 A 4 TR o A0 IX - L i fiE
F1% 2 T CAE 2R3 i ] A S 2 IE R 21 e, 2 e A 2R
SRR TR

P 5

1 EEXERTATEE
Fig.1 Schematic diagram of the prefabricated
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Table 1 Dimensions of embedded steel assembly

iR B2 M /mm i 45 0 568 42 /mm I AR /mm
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Fig.2 Detail drawing of the prefabricated frame joint
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Fig.3 Detail drawing of the cast-in-situ frame joint
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Table 2 Summary of concrete mix ratios and mechanical properties

FERHH L /(kgem™)

S Ay f/MPa  f/MPa E/MPa
C Sand Stone FA W WD SF

NC 350 650 1190 — 185 — — 41 2.95 3.25%10°

FSCC 320 820 841 200 195 4.15 43 42 3.55 3.33x10°

ENCREL AR L FSCCREAMA 4 B F LRI L, CRAR, Sand R £, stone K F B 4, FA R R &, W R FZ A,
WD & R A, SF R FZ WA 4.

®3 WA FIWE N F IR

Table 3 Mechanical properties of steel and reinforcement

fHiEbA H 12 /J5 B /mm £,/MPa f/MPa E/MPa
RN 11 18 426 563 2.02%10°
FEGA T 20 430 563 1.97x10°
il 773 10 410 667 2.03x10°

J AR 8 250 391 2.07x10°
ML 8 250 390 2.07x10°
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Fig. 4 Construction processing of prefabricated components in the laboratory
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Fig. 6 Typical failure stages of specimens during loading
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Fig. 7 Steel fiber tension knot at main crack
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Fig.8 P-A curve of specimens
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Fig.9 Load-strain curve at typical positions of prefabricated joints
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Fig. 11 Determination of yield point and failure point
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Table 4 Load and displacement of yield, failure and limit state

- e Bl R 2 e FRAR S W IR AR
A YE A7 17)
P /KN A /mm P JkN A, /mm P /kN A /mm
1E M 108.9 9.9 150.8 29.9 132.5 43.8
C-0.3
S I -108 -10 148.5 -30.1 -130.8 -42.9
1E ] 188.4 12.9 293.5 39.3 249.7 53.7
PC-0.3
1) -188.6 -12.5 287.4 -42.5 -242.0 -52.0
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Table 5 Ductility factor of specimens
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C-0.3 435
-10 -42.9 4.29
12.91 53.71 4.51
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-12.46 -49.96 4.32
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Fig. 12 Strength degeneration of specimens
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Fig. 13 Stiffness degeneration of specimens
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