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Abstract:
capacity (UBC) of multiplanar KK’'X gap joints in circular

Parametric analysis for the ultimate bearing

hollow section (CHS) trusses is conducted using the finite
element (FE) model validated by tests. The study reveals
that ryand 7y have minimal impact on the UBC of the

joints, whereas other geometric parameters exert a
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greater influence. UBC of K-brace significantly decreases
with the increase of axial force in the X-brace. The axial
compressive force in the chord member adversely affects
the UBC, while axial tension has little impact. Based on
the calculation formulas for UBC of uniplanar K-joints in
design standard of steel structures, the formula for UBC
of multiplanar KK’'X joints subjected to axial force on K-
brace with chord plasticization failure is proposed by
means of geometric adjustment coefficient pgy and
influence coefficient ¢, considering the ratio of axial force
between braces. The accuracy of this formula has been
validated by FE analysis and experimental data. Using the
calibration method prescribed in design standard of steel
structures, a design formula for UBC of multiplanar CHS
KK'X joints is finally recommended, providing a practical
design guideline for the engineering application of this

type of complicated tubular joints.

Keywords: circular hollow section (CHS) KK’'X joints;
parametric analysis; plasticization failure of chord member;

ultimate bearing capacity (UBC); design formula
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Fig.1 Symbol of geometric parameters of CHS
KK'X gap joint

FESEAT S BT, 345 AR D ¥EL300 mm,
AR AT SH0 K AR — TS5y B vt P
o MAESEO oo WERG T T — B BB M 45
JUA] S50 BB S .y << 50 X (235/ f,),
02<p<1.0,02<7r<1.0,0=>30",60" << r<<
1200 5340, 2 BB s JUAa) S BOBUE Y0 B, SR
WEANT . RGEFE, &IV SE IUE

W, FESERR T AR, 23 0] KK X B 5 0 K S48
— & R B2 IRTOR AR YEE T T R AR R K
INFNAZ S1RE s X S — BB MR R A, 32 18R
N B X S R S5 B HL Al g RN A A2
TPEREWA H T EEREW . A TR XS4
VARSIV - WAL A EIRE DGR 2 DIE D 2
B AXHE 2 e SO — T S —— X
BT L e, HERE AN (1) Fis . He B E S,
my > 0ORFX TEZHL, my < OREX LB Z
NX
| Nk
A NG XS RIIE, DABCA IE, DU R 175 Ny
K ST ME
F T2 ) KK X BT 8 0% XS24 e K S04
N DA —1 < m < 1. N T HEHE)
G B Ks s 19 UM FBLGE 24 97K, AR SCHL
—10 < my << 10,
ST ARGE AR R AR, A S
B—— R RN S Hen, 2k (2) R .
Nen
R
AP No R F0BR K 3% 50 ) Ja i =80 1K
/N BRI (R KON AR I, DL
R AR AR 5 £, R 5 B T IR
AR FHAE T AP FE 45 il O R, 7 R /M
1) 246 XL o R Al 34 3238 3l 0 /N, 24 s A
P12 R, 2 SO 3245 ) 1 ) B BT 2R R
 Nay o
"TAYy
R T GRAIE F A ) AN A R ARG | AN
But k., fL5 5% 185, —0.8<<n<0.8,
95 PR T AR T B RLR H Q355B M (E =
2. 06X 10°MPa,v=0. 3,f,=355MPa, f,=470 MPa),
BARA A Ry RATLRATEARY | B AR LRI 1% E. S
AT 4164 KK X A S A A5 D255 4 X 32
B AT ) (nge=0, n=0) 100 FAFIL
IS 5 @125 4 X St findh g . 248 At
T 11 (mge=0, n70) TG T A [F] my 19715 15, @36
A XSE R FE YN ) (mg 70, nZ0)IF 50T
AN 5 5 W A BRI S B LR 1,
L F 416 A7 B AETEL
1.2 TR AR
KAE T S S HOT T B RIAS 2] T 2 Pl A4
3, 2B A A B PR IR N S A Rl e S R . 46

mxg

(D

2

n

(3



56 6] 5% K 2 2 (A 4K BE 2 B

*1 KK'XEFISESTIE
Tab. 1 Values for parametric study of KK'X joints
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.
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Fig. 2 Mises stress distribution during chord plas-
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Fig. 3 Mises stress distribution during brace axial
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