$35% %4 EHAFE TEFIR Vol.35 No. 4
2018 7 A Journal of Architecture and Civil Engineering July 2018

XEHES:1673-2049(2018)04-0063-09

BER-LEETFETRZAMEERR

RUE L RrA S B PR, R AT
(L KeZekoy BOTTREY BT 1% 7100615 2. BRPTH % A B B AR L BEIT 7% 710054)

\

WE ARG E-FHAEER Y S8 2 M. A BN ABAQUS AR T4 28 XA &
WA IR ER- EHEETFH Y ERREARTTHMAENIN, FBFRTHES R
BATFHFT EORTREX BRERZAGCE FoBX FREER EEREGEFREERD., SR E
W E-LEEAETFHT A TELEFLGHBAER. BELEE T SBRaE LS 1 ALRARLE
BN BRI AR R ERS I AL E - A Y S K e, ¥
ERFAB A I G AR K=1.4 ALEWNEFDEM Sk K -2 AR LH 1 AL
R CIEEER LR, P ERFREA L MESL TRE 56X EYHIWK F#FLILEL
KW EKFARBARBEE T AEEOH 0, LS an . BB HEH K Foa, 893S LIEE
B, EALREAECEAN . EFZR-ZHETFHBY ERFARIKS . TR B &K iai, LA RIFwt
Lifeab A BB ERAAERES IALAME, H R BT S BH4"WREXTZR LAR
UF 69 L E MR

KB BER-ERAETFHY L ARLSN ;T &b B = ket

FESES:TU3IIL XERARERD A

Study on Mechanical Behavior of Castellated Beam-solid Column
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Abstract: In order to study the mechanical behavior of castellated beam-solid column frame middle
joints, 28 types of full-scale castellated beam-solid column cruciform joints(CSCJ) with different
expansion ratios and hole locations were analyzed by ABAQUS finite element software. The
failure modes, plastic hinge positions, hysteresis curves, skeleton curves, ductility and energy
dissipation capacities of CSCJ were studied in detail. The results show that the plastic hinge of
CSCJ is transferred from the node zone to the location of the first hole on the beam due to the
weakened effect of the hole. The damage of node zone is avoided and the joint has good seismic
performance. When the location of the first hole remains constant, the horizontal bearing capacity
of CSC]J increases firstly and then decreases with the increasing of expansion ratio K. The
horizontal bearing capacity reaches the peak value near K =1. 4. When the expansion ratio K
remains constant, the horizontal bearing capacity of CSC]J increases firstly and then tends to be

steady with the increasing of the distance L between the first hole on the beam and the column.
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Considering the influences of the expansion ratio K and the location L of the hole on the

horizontal bearing capacity and the locations of plastic hinges of CSCJ, the parameter o, =L/h is

defined, and the reasonable ranges of K and a, are proposed. Within this range of value, the

CSCJ has high horizontal bearing capacity, full hysteresis curve, good ductility and energy

dissipation capacity, and the plastic hinge of CSC] appears near the location of the first hole on

the beam so that the CSC]J satisfies the seismic requirements of strong joints and weak members

and has good seismic performance.

Key words: castellated beam-solid column cruciform joint; finite element analysis; expansion rati-

0; plastic hinge; mechanical behavior
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Fig.1 Structure and Dimension of Joint (Unit:mm)
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K 1.3 1.4 1.5 1.6 1.7
H/mm 260 280 300 320 340
d/mm 69 92 115 139 162
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L/mm
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Fig. 3 Stress-strain Curve of Steel

Tab.2 Mechanical Properties of Steel
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. Jeth I B JBE 1 B 528 J3E PR
A JEJ¥ ¢/mm -
oy/MPa 6./ MPa E/10° MPa
18 10 278.70 460. 54 2.06
R 3 15 253.13 472.07 2.09
PR 8 255. 56 395. 83 2. 04
e g 12 268. 98 420. 37 2.02
fil #2 12 268. 98 420. 37 2.02
b 5 AT 10 278.70 460. 54 2.06
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Fig.5 Structure and Dimension of Specimen (Unit:mm)
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Fig. 6 Comparison Between Experimental and

Finite Element Results (Unit: MPa)
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Tab.3 Maximum Bearing Capacity of Castellated

Beam-solid Column Joints
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400 98.84 | 105.07 | 88.55 | 62.88 | 40.34
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600 99.20 | 105.90 | 92.63 | 64.59 | 40.63
700 95.32 | 65.56 | 41.56
800 97.44 | 66.31 | 41.92
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Joints with Different Expansion Ratios
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Damping Coefficients of Joints
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