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Hot Spot Stress Distribution of CHS T—joints under In—plane Bending
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(1. School of Civil Engineering, Central South University of Forestry & Technology, Changsha 410004, China;
2. College of Urban Construction, Zhejiang Shuren University, Hangzhou 310015, China)

Abstract: The study on the hot spot stress distribution along the intersecting weld of circular hollow section
(CHS) T—-joints under in—plane bending moment was carried out. A finite element mesh model of CHS T—joints was
established by radial tension method. A mesh density analysis and experimental comparison analysis were conducted
on the reliability of the hot spot stress analysis results, and a basic density mesh that meets the calculation accuracy
requirements was proposed. The distribution law of hot spot stress along the intersection line and the influence of
geometric parameters were summarized through dimensionless geometric parameter analysis. The phenomenon of
wave—crest—splitting at the crown point and three pattern of curve near wave crest were discovered during the
splitting process. On this basis, by using a coefficient with a period m, a curve shape correction method and
distribution curve parameter formula were proposed to correct the curve shape near the crown point. A statistical

analysis compared with formulas and experimental data from two scholars at University College London (UCL) shows
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that the formula in this paper has a more concise expression and higher accuracy.

Key words: circular hollow section (CHS) T—joint; in—plane bending; hot spot stress distribution; regression

formula

RN SR FRAETY S 55 VERE I B2 I T8 AR
Z L B LR SRR RN T 3O 5 e B
TR/ E B R R . 25 TS D i T AH 5T
SBRZZHN D) F AN B RS2 TN SRR M, W PE T B
FERWL, SFFAE N Ty AR AR B s A A S 0 i
FH BT LR A 1] 3 A5 1 0 AR 58 4 AN [R] 2 il o A FH e 4
SN A F AT BB TR DR 1 e A B S B
Z 18] B A AL TP TR A R A P P B L ]
7T 56 s BT AN ) i 2 R AR A 2
JURT B A s ma AS IS AR R . PRI , 22 T R0 S T P 2
L[] A FH B, R0 T A AR KA L R 4% A A
(LA 2 28 0 T R 2 i s 9 22 il - Al B X
(R i 7 AR (B A AA ARG B RS P ) 2. i e
3 — (] 1 e 1) JEL B R T A B A [ 4% A R
SR 7 IFHN AR KA, 6 1% ) S B AE T ik B B4
SN AR BT Ly oA 7 fE . HA, B N SRR )
FRRIF S 3 [ G M 1 8 I ik e B — far 28R T 44
SN TR A T B TR A A S T i A AL ]
FE I T SN ) 0 A A A L (R
3 AT B Al A8 HOR 2 B (TR Bk UCL) Y
Hellier 5™/l Chang &5 BT X 4 g N ) 53 A T JE A5
FROCHEUE M ST IR T 28 R, AR
IS AR AN JEAH BT RS2 1 52 ST A PR A 2
e BB ] A T OV T PN S R A 8 BN )
i, HE AR B A T R A AR Ak R, 5
PP EE A R — 20 A g . [, A RIRIE
Atk T 4%, Hellier 28 2R LUK AE 53R 43 B s i)
SRR, TR A N AR A AR IR A
MKR/NZ b R BB U 5 T 3k B X — R
J5i, Chang 22 R T 2300 20, 390 cos28 701 Fl# %k
T, RS R G T RSt e s AR AL S (B 2 I ) &R
¥ C, . C, C,Y R e my ik Z2 =X (1 €, 41K
91 , BN Al TR A GE A . 25 BTk,
A W5 AT FRTTAE A B 020 2SI A 79 7 T 4T
ARy e — ekt

A SR I BRIT 23 M T Bost i N S 4R AR TR
TIE I AR DT m RN ) 4341 TF e BFIY , S

7% JEAR AR TR (Y SR BT Y, I T J A FROT
SR IE VG TUAT S 00 R I g 73 A1 i 2 B
SR R AR 20 BT B0 A ST R T 23 A AR L
DIS,, i+ i S A R A A
FIRE LT, e A SO0 SR ] S

1.1 HEEE

T IR B8 AH 5119 A5 23 A 33308 T [ S s A
B o= ] B = ) TR o L A = 8
fai a1 R . B LD T 3R FERK
BE AN EARFREIR 1. d o 43 ) N S AR Y SR
M, TE S8 7 A i B K IE N T o, 5 SO TR
W, (1), o, 2R B )4 P B FF

71,38 XK 24 LT

o =% (1)

m=

AFFEAH B 05 AR R B 3l SR 4 T
U SEAE AR S U ANE Bl 2 KA o=
2LID, 3 FAEIME L B=d/D , FE R y=DI(2T) &%

S T RER L o=i/T.

My,

T 1] [

i

ImE

[ ] By 4

N

||

I -
R
A1 sds

i e T Y

A1 THMEART T L HHE
Fig.1 Calculation diagram of CHS T—joints
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Fig.4 Overall model of T—joint for FEA

i SR R R, 7 I AR S0 o B 7 5 B8R 7
7 A BRI A I Ak DX A B R AR A B
IBAHE DK, LASE T Mk 3R K7 b Ak ) A 08
PRl IH , A5 TR 0 G0 DX AR e DAy R DX AR DX
77 18 HE DCRIAE 32 4 X 4 4> D RE 23 X, RS 4l 151 5 P
7 HTAREE DX JEIHR O g 36 4 DX A 25 R o S M
SERBLM 2.2 10 Xt RIS

S 7 35 4fE [X

(a) SIBE R 4] 73 (b)hrf (c)fREEHis
B5 T &ARTELY K
Fig.5 FEA modeling process of T—joints

AH BT R 48 T IR X A SR ) Y S R 2 A
P22 R B R A DR 1T R ST R B R ) T A
FHOG, BRI, R D R 18 W 1T TR R AH B 4 28 1) 11
S S AR, FLYE APT RP2A-WSD' 5t RSF AT T
FPERSHLRE , SCHR[ 2 J7EIE 3 ml FRIA T 6T AR
T 252 W AR T I R, S SR FH A K S W 1T
53 IAE S 45 AR R S A v OB 0 P A A T R
DB , 4R J 18 2 7 A5 1 AN T 22 [ 35 8 S 4R
BA TR S PR s s ()RR B R AR TR
2.2 AMRTERAIFEHRIE

AR5 38 2 1 3OS A3 B R X L A T4
BT A B 0 IR T 1 A B O A 2% [ A 56 42
[ PLARRSE TR ) P S . B A TR A 0 DX A TN %, 24
N 3T BRI ST, 1 7 4 ] S R (R AR

BT RBOR 2 B . G B IO s 8 R I AU g
EAETHENG B RT3 R0 Z ()8 ) R P16

W S5 73 N SE 0 SCRIRE3 ] b sl S 1
3 AN TR] 8 B 25 R A I AR AL TR, 5] S 7 i R A
A AR RN AR X T BROCER SR F7 20 ik 2
A5, WS T s 1) S B DX A 8 2 7 4 G 1) T AR
BEDX, 3 ZH ALY ) 3 AR AL DX P A% A 18] 6 I 7 . A2 FH 5
LRI 1) I e ) SR , A% B B0 1) RS) a6 £ 107
LAV, 3zt IR B BR [ RO ] B8 56 0 190 A ) 8 2 T e
R IR BT, DA 3 A ASERYER ] (Y BAOT A4 O 48 4% , 0
S AT HL 5 TR TR T R B DX N g 3 4 7 1)
(A [i] ) FVE A BE T2 7 15 (R[] ) 1 P %5 J3E 2 S ) 52
), BAICHCR QN3 1 7R . o AR A% 1) 25 5 208
T AR 4 174, SRR B0 AR B4 4475 .

CHEEEN ST ([l NS

ZEESEEN
ZZESSEEE
2227~

ol

2

=
o
222

7=12.7 mm

(a) T B I A

(e ) iz ks

(b)) JEA 4%
Ho6 UiFiR W%
Fig.6 Mesh of region near weld toe
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Tab.1 Mesh density of region near weld toe
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Tab.4 The existing hot spot stress distribution curve formulae
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