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Abstract

In order to better utilize the excellent performance of steel-tube concrete columns, a precast con-
crete column-steel beam node is proposed, and in order to study its seismic performance, simula-
tions are carried out through ABAQUS to analyze the damage morphology, hysteresis curves, skel-
eton curves, energy dissipation capacity, and strain at the nodes of the specimens. The simulation
results show that: the node domains of the node specimens are in the elastic stage, the maximum
stress is in the connection between the steel plate and the I-beam, and the I-beam is locally buckled,
with the gradual increase of the axial compression ratio, the ultimate capacity of the node de-
creases, the seismic performance of the node meets the code design requirements, and the dam-
age mode of specimen is the damage of the plastic hinge of the beam end, and the node specimen
which occurs the damage of plastic hinge of the beam end has better deformation and energy-
consuming capacity. Because the boundary conditions and the bond slip between reinforcement
and concrete in the simulation are different from those in the test, the hysteresis loops obtained
have different degrees of fullness, but they generally meet the requirements of the code.
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Figure 1. Node structure diagram
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Table 1. Node name

®1 HRAR

TR LR HhELL ER7S

c40 JREE L MR 0.2 958 GH-A-0.2
c40 JREE L HHEEE 0.3 45 5 GH-A-0.3
c40 WL HELL 0.4 %5 81 GH-A-0.4
c40 WL HELL 0.5 45 A1 GH-A-0.5
c40 Rk L HE L 0.6 35 8 GH-A-0.6
c40 JRHEL MR 0.7 54 GH-A-0.7

DOI: 10.12677/m0s.2024.134434 4804 A ()

e


https://doi.org/10.12677/mos.2024.134434

ik 5%

3. BRTHHh
3.1. BRTERNES

N TR RTINS, TEAS BRI A (1 B R IE 45 R R R I AT PR N, AR AT T
MR . XFERERT DU AR RS AT, HAR M1 s (B I R e . SELR AT 4E AR . BT
WA B ST T AR S (0% 3, EUH gk AT P R A AR, B R AR 1 O = L 42,
PRI A D00 75 T BR AL AR EEAT T4k, SO A P, AR DU AR 5T, s el T AR SO /LRI s 9 AR,
BT A& 4 Ak 7S, £ ABAQUS Ht, T IRs AT s B, I HA RIS e MR IR 4, RARER TR At
TR ARSI, ARG, T3, AR RN R ACR S st SR RSE . FBn
FA#EHI R Bis

TN IEWJEE N 8 mm, BZJERE A 12 mm, KJF 1600 mm, FE/% 400 mm, /¥ 350 mm.
¥ 2, FrAME Q235. bRkt B/ A 400 mm x 400 mm, = 3000 mm, #E: 1, FiA
Rl c40 F1 c50. AN : AT R~y 400 mm x 400 mm, £ 16 mm, =¥ 550 mm, ¥E: 1, BrH]
MR Q235. WA #i N <F N 368 mm x 368 mm, JEE 12 mm, #&E: 2, FiAME: Q235. Hik
R EAE . AT T A D 28.27 mm?, #EE: 2, FrAAEL: HPB300. KA. R Ay 314.15 mm?,
1% 3000 mm, #E: 8, FrHIAEL: HRBA400. A fH: BOEUMH Ay 314.15 mm2, ¥ 1325 mm, #{
#: 8, TH#E: HRB400.

DA_F Rl 50 e e 7 U AR SO TR R T 4T 0, JF B BN & B Bl 77 50, A 2 1]
VB 1Ry =, Feh e g i B R BO B D 0.3, Vb B O TE R Al . AR AR B 1 D) )
FIREEE R BB N 0.6, V33 B R, T RN K SR A1, P BB AR AR ikt 1k
SENRGEE:, 15 ABAQUS R EASELAINR . Hork, BTN B LR e L Al AU K, 2l T
B, A BN SN B TIRE N, B SIS 7 RS .

3.2. MRHAEMKR

VRt AE AT TS () Far 8 FH (il S D) R, B Y SEL VR A 1 52 3 B R A0 2 ) [7) 249 RAE T = 15 32 TR S
TREE T B PR R iR . 5 R R AN T SRR A AR, AR SCOR SR AR TR AN N2 R
VRN 7 - MAR R R LR, Wl 2(a), 1 2(b)FTar.

20 T T T T T 2.0 .
s Y 2x143¢ )
o(N/mm*) = ]4’{]7(170.002]} 0<e<0002 o(N/mm*)= ©+0.0001 0=&<0.001 A
15F 143 0.002 <& <0.0033 - 15¢ 143 0.0001<£<0.00015 | s
~ ~ T .
E g A i
£ 10 E10f i :
a a : F—tan(@) i
b ° E 5 1 !
5 05 E,=tan(6,) |
0} !
; >
0 L 1 L L L 00 L L L S) €, €
0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.0000  0.0001 0.0002  0.0003  0.0004
€ €
(a) IR&ELZE (b) VREE T ZH (c) WA

Figure 2. Material constitutive diagram
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Figure 3. Schematic diagram of grid division
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Figure 4. Skeleton curve
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Figure 5. Hysteresis curve
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