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Abstract

Recently, concrete filled steel tube structure have been widely applied to practical project
because of the superior mechanical property and more and more researches were proceeding
by the following. Connections are important components for the CFST structure. Therefore,
the design of connections is the key point for the popularizing and using of CFST
structure.This paper researched the shear mechanical property of CFST column-steel beam
joints. The main works were shown as follows:

(1) On the basis of reading references, the finite element models of CFST column-steel
beam joints were set up by the rules of the design of connections in the standard. There are
some advantages of these styles of connections: simple in construction, explicit in force
transmission, fewer stress concentration than other connections with stiffening ring.

(2) The models were proved to be reasonable through many typical calculations. On that
basis, the overall processes of CFST column-steel beam joints at monotonous loading were
analyzed. With the results of research, shear capacity was fixed by studying strain-stress
relation in microcosmic view and the fracture morphology in macroscopic view.

(3) The main parameters influence on shearing force-shearing deformation relation were
analyzed. Based on the result of simulation analysis, the shear capacity formulas were
proposed. Also the formulas were verified by comparing the finite element calculation with t
formulas calculation, the consequence proved to be reasonable. Thus, the research can provide
some design advice for the practical project.

(4) Based on the theory of modeling CFST column-steel beam joints in a plane, the space
joints were designed and the shear capacity was also analyzed under different loadcarrying
condition. Preliminary study on shear capacity of space joints was carried out with some

simple parameter analysis

Key words: CFST column; steel beam; connections; outer stiffening ring; internal

diaphragms; shear resisting
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2.1, R EEWE2S.

Fz21 TERERER

e == B ¥ 7 IR 55
TR oS
(mm) (mm) (mm) (mm) (mm)
AMnEERIA | R IE
. 3000 6000 400x10 | H400x200x8x10 100 C60
AW | T
MR |
e JilE 3000 3300 500x16 | 1390x140x8x12 Q345
BED S

23



B TR E - A BT I8 A RERT AL

b —

= CFST #E
(=}
-bfﬁ/%< I

"oy ni]
13 va b=
—————’t————————:::-.-—_,—'1-—'--—-:_-

T
iN\
Wi
3
»

0L 1 0
¥ e
|
|
|
|
|
|
|
|
|
|
|
|
|

—— =
00T|[ %

100, 400 100, N InERER

(b) TrANEREELANER A AR E A

CFST ##
- #ESFL D=25

S
l\\;‘g
a
(=
Y
s
(=}

P B

[}
(c) N EREE T N FEAR N s
K 2.5 sy iR =K

2.4.2 T 2 BE - BT R phzk

T WIS R8T 32 R DA KT RUIOW R S ) AR A R, K BT — T A HH Y
PRSI BB A VR AN BT AL ) ST, ek AT T BRI B N 2 e =
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FETRZIIR 2 7 A A%

PIRAIN 1, 2 F7 AN

L. .
Zrumdi % Gruti i

ﬂ PEURLIR 1. 2 T hike

FERAM 1. 2. 3 ik

(c) MREH T
Bl 2.6 AR BE AT R RS AN 7 2% A
SR (5 P VR e AN I I AL Rl EEOY n=0.3, Bl EEE L9 n=No/Ny,
No AINEAETRIH 7T, Ny RRER AR TT; SEN a,=0.108, FHHE XN a=AJ/A.
FHorfr AR A 73 A BNE IR O iR B LT AR s ZEAT 2RI L LY Kky=0.252, RAELMIEELE

E,I.H
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NS, ZOXEREE N1, EXNND, h ALK KEE, D AZOXERZ.
S TR VR L AMINERIA AT A, FlELEN n=0.3, EEF ,=0.108, FHLLNIELL
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PRELEWIE L ky=0.085, %O X & E LN 0.78.
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I BRI RS, B IIAHSE R N AR . R RIAER AR BT B AR, 7R
BN BT -8 U1 i £ A0 P 2.6 Pl o AR 52 i (R AN AR FE AR (2009) 7142 H g S 78 5
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BAAAR AL FEPFE AR Be. SRR AR B L i AR st BUR AT B, 78 R
B R IR T AN TR R, SRR PRAZ TR B, [RI B TR e 1 i 32
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MBI A DV . FEMRBRASTER B, B AN, 1 5 J BIPUBT R PR 3R, A% X
TR RN T A BGA BIRRGTBT L, KA A pI 8y LT A8, HE26 T EE
o M AU A R IR . T R B AT RE DT, TR g B B
WEN, BABIFNZREES), AT S ARIRSEH B R, R KB VI iE s
RR M=
243 TREINA-NESHAER

N T I3 RN S AR B R AR T, LB SO R A RS A0 2 AR T
FUH T RIS AR TR B AN &R 401 Mises B7J, W1 2.8-2.15. FE4r #7719 mURL T A8 4L
U, L 1 BYA-BU P13t 4G B = MR S AT o A SO R ARRY B
SR B RONEF LA BE A R s C o JE R s AR Be M 4 AR o

(1) BT RRIER

B 2.8 FIlH 1 AL AR AR s B I, AN PR Rl A A ek 0 AN i SR AR AN
T B KL R AR T AT b A B, BRI 1Y s B 5 AN R e A B L B 3eAT
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U, Magnitude U, Magnitude
+2. 0002402
+2. 500 +02 te s
+2.292e+02 -
+1. 667e+02
+2. D832 +02
+1.875e+02 +1,900e+02
+1. 6F7e+02 +1.333e+02
+1. 458e+02 +1. 167e+02
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+1.042e+02 +0.333e401
+8.333e+01 +6. BETe+01
+6.250e+01 +5. 000+01
+4.167e+01 +3.3332401
+2.D83e+01 +1. 667e+01
+0.0002+00 +0. 000400
T ez = )2 A = =1 2565 YE LY, £ -
(a) J AN TREE AN mam A Y 55 (b) [RIANE R EE T /M nsE IR =0
U, Magnitude

+1. 912402

+1. 7522402

+1. 5932402

+1. 4342402

+1. 2742402

+1. 1152402

+9. 5582401

+7.965e+01

+6. 3722401

+4. 779401
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Kl 2.8 1 RN AR TE K
(2) FHRERELIMNBEIAT SN T E
Kl 2.9 25t T 7N TR L A IR IS AT SUKAZ L XAEINE R B8 AR AR .
RTFTIR, WRYE SRS Y fiBY )-BY YA TR M 2, Kisy 3z y el e s e TAE. AT
B JERaEA . B RAZTE VOB B IR Y, 19 R 3 i R R ) R BRSO R 43
B KN ) F B AT p 3 S F P, B s I A B 8N e BN A RLE C A
BAPHER, B C Ry, T R I R AN A KR o B4 I
HH B 2.9(a) s, 19 s E IR S R B /135 2] 191.9MPa 7245, Rk, 15 sk
R TAER B, 7 & R TAER BRI . B 2.9(b) ATt 5 fr 2K 4k 2L 1
K, NN B RN ) 29k B 363.1MPa K4, AR OB, FFE3tIE
TAEB BRI R AE . Wi 2.9(c) iz, I H 19 RU3Ek B 30 A 1) 4N 58 1 AR B K B 7 38 3|
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(a) T RO XA AG(A &) (b) RN 4B )
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(¢) T RIZLIX RS 53 A0 (C M)
] 2.9 T BN TR EE T RO X R A

Kl 2.10 ZIH T 7 8B TR EE L A0 sE IR 20T A 8 s SRR 1 B S 7 AR AL R
o El(a)-(c) N5 R RUIERAE =AMFAE S BY N 70 A, EIATAS H 5 s X R R R
KRBT 3 SRS FR AT, S KN J7 R AEAE T R38R F Il B9 s sz b B )
BN 1E A SR ITIRIRN, B KN TR AR S WEAZ T4, BT N1 R EN /14
Wiy, KRR IR E] 70.2MPa ifys 18 B mikh, WA H NS, FFHHK
BT EEIRZ LR BINE b, &KERNJIAE 114.9MPa £247; 1E C riib 1 U TEECK,
B KN R ARG 52 FAZ O X AN E b, R 13 K3 215.0MPa 7247 .

HH ] 2.10(d)-() PT 15 s En 2055 s (9 SR AR BT S 77 70 A A, . 77 23 A A R
X —FE KBS BRI AT, R B 2R A 2R IX, KN )R BRI G IN R As 2
IPIINAL , e 7 BN 88N o XA RN T U 52 ) Nl K, 22 AN SR a5 1% 2]
WG SIS AL, A BN A% DR EE T b, BT DN 5 SRR 2 — AN 540
BRI AT 52 R ALy, e m) e A T TR B RS T 52 B 20 R, AT AR BT R 5 EK
ME ERT LA BIRR BTN Il A A3 C SiEPH K, 255 i RPN 111k F
220.9MPa, x K3ZHEMN Jji5%E] 215.0MPa.

8, 812 3, 312
3NEG, (fraction = -1.0) ] SNEG, (fraction = -1.0)
(dve, Crit.: 75%) H (ive, Crit.: 75%)
+9.119e+0 .
1. 325e40 REERARRIiZIN e B
ST 135 HE i B e
I ; ! } . EEEEa I man +8.152e+01
T +1.943e+01 i It i i +4,692e+01
Hee ; S g
-1, £ -1, eH
& L
~q FHEEH -8.143e+
=1.026e+D0 -1.141e402
1 -B8.820e40 1 -
1. 4672402
-1.061e40 -1,793e402
3 -1.241e40 4 -2.119e+402

(a) T RUAEIR . ANE BTN I A (A 1) (b) ¥R PE BTN S A(B £

I
B T
HEEHEH 5, 512
SNEG, ifraction = -1.0)
[hve, Crit.: 75%)

-3.337e+01
-6.970e+01
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-1.424e+02
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(c) T RIAEI . WNEBINSJ A (C )
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(e) HPIRIRBIRLJ1 7340 (B A)

g, 812

SNEG, (fraction = -1.0)

(Ave. Crit.: 75%)
+2.209e+02
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BEAILR LAERT B BT /%3 R R EATAR AL, B RIE 0 S0 XU 1 Hh ek
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+1.377e+00 . i +1.105e+00
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= T -5, 07Ge+00 iy AEREEN -9.B932+00
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L -1.153e+01 o -2.08%e+01
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\) YE B, 3. i N VE LY, Y Y
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1 -B.751e+01
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29



B TR E - A BT I8 A RERT AL

(3) ERERELINNEIAR T S N TR

Bl 2.12 25 T AN VR Bt L A s B X1 U Y AU 1 AR A R B N T
T AR R N 7 HH RTE T R 3 B U PR, B0 et R S 1 7 R AR B/, g N
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(b) RO XA B )
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+9.443e-02
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P 2,12 [RIBRE TR e 71 AU 0 X N 3 434

2.13 G AN TR vk e AN s I 2T KRR s AN SRR R BY N g AT R AR . DA
(a)-(c) P45 5 AU N A AR A AR, PRI T A5 50 A PR e DR B 8 g R AR A 1 Ui A
BT, HLES p oz A B TN o [R5 A TR T SR, B R TE A A 1
FEAR N AR OK, B AT RN e e O VR R T, e al BY . ) 32 2 I AR AR 13 45 N A 2
ZobiREE L. £ A RALERCK R ) R AR 5 E L RAL, T Kb N KA O IX
ARE b, KRNI 132.7MPa ity, s RFIN 7)1 59.7MPa /iti; £ B miALR
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2.13(d)-(O) A [0 VR Bk L AP s34 4T S AR IR BY Ry A B . BT E
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30



Al 2 AR S

Y BOZ WG K . B 22 R B B i X 38, EMETAEMBR A &, HsRBNIITE
43.52MPa /47, EKEN JI7E 70.55MPa /247 . fE3L[E TAEM BER B s, FAR 5 KHr
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52 -1.330e+01
o -4.712e+01
s -8, 094e+01
H‘i\ -1.14Ge+02
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e AR REEAT BN AR B e A, R R A S S A SL AR A, 1‘%&: L35
RN SHCRIAT S E T . ZE 0 M AT BR TR R [ 3 37 2 AT — 21T (AR
WA, WRARTIRAFRS M SHaE 3.1,
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WEeE R WNEER O SRR RIS BHEZN HE BoXE
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feu fy f; b 0 Kin n h/D
N/mm’ N/mm’ N/mm’ mm - - - -
S1 60 345 345 100 0.108 0.163 0.3 1
S2 40 345 345 100 0.108 0.168 0.3 1
S3 80 345 345 100 0.108 0.160 0.3 1
S4 60 235 345 100 0.108 0.163 0.3 1
S5 60 390 345 100 0.108 0.163 0.3 1
S6 60 420 345 100 0.108 0.163 0.3 1
S7 60 345 235 100 0.108 0.163 0.3 1
S8 60 345 390 100 0.108 0.163 0.3 1
S9 60 345 420 100 0.108 0.163 0.3 1
S10 60 345 345 60 0.108 0.163 0.3 1
S11 60 345 345 140 0.108 0.163 0.3 1
S12 60 345 345 180 0.108 0.163 0.3 1
S13 60 345 345 100 0.05 0.163 0.3 1
S14 60 345 345 100 0.15 0.163 0.3 1
S15 60 345 345 100 0.20 0.163 0.3 1
S16 60 345 345 100 0.108 0.109 0.3 1
S17 60 345 345 100 0.108 0.217 0.3 1
S18 60 345 345 100 0.108 0.272 0.3 1
S19 60 345 345 100 0.108 0.163 0.4 1
S20 60 345 345 100 0.108 0.163 0.6 1
S21 60 345 345 100 0.108 0.163 0.8 1

S22 60 345 345 100 0.108 0.163 0.3 0.75

S23 60 345 345 100 0.108 0.163 0.3 1.25

S24 60 345 345 100 0.108 0.163 0.3 1.50
Cl 60 345 345 100 0.108 0.252 0.3 1
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C2 40 345 345 100 0.108 0.261 0.3 1
C3 80 345 345 100 0.108 0.246 0.3 1
C4 60 235 345 100 0.108 0.252 0.3 1
(O8] 60 390 345 100 0.108 0.252 0.3 1
C6 60 420 345 100 0.108 0.252 0.3 1
C7 60 345 235 100 0.108 0.252 0.3 1
C8 60 345 390 100 0.108 0.252 0.3 1
C9 60 345 420 100 0.108 0.252 0.3 1
C10 60 345 345 60 0.108 0.252 0.3 1
Cl1 60 345 345 140 0.108 0.252 0.3 1
Cl12 60 345 345 180 0.108 0.252 0.3 1
C13 60 345 345 100 0.05 0.252 0.3 1
Cl4 60 345 345 100 0.15 0.252 0.3 1
C15 60 345 345 100 0.20 0.252 0.3 1
Cl6 60 345 345 100 0.108 0.168 0.3 1
C17 60 345 345 100 0.108 0.336 0.3 1
C18 60 345 345 100 0.108 0.420 0.3 1
C19 60 345 345 100 0.108 0.252 0.4 1
C20 60 345 345 100 0.108 0.252 0.6 1
C21 60 345 345 100 0.108 0.252 0.8 1
C22 60 345 345 100 0.108 0.252 0.3 0.75
C23 60 345 345 100 0.108 0.252 0.3 1.25
C24 60 345 345 100 0.108 0.252 0.3 1.50
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BYASH G o DRIV A% 5 P 6 e B 7K A8 7 5 M AN K P Ji BT T B WA TRt B I 55 L Vi st
THUBTNIEE R, AR XS T AP BT W B I DTMROK,  ANITT 5 BR85S 4 o5 1) 52 B 7 2
JIFMAA K
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