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Abstract

Concrete-filled steel tubular column with the internal profile steel is a modern steel and
concrete composite columns. It is a new construction style which inserting steel in
concrete-filled steel tube. This paper presents a finite element(FE) model to analyse the
mechanical behavior of concrete-filled steel tubualr columns with internal profile steel,
inculding concrete-filled steel tube with | section steel, concrete-filled steel square tube with |
section steel, concrete-filled steel circular tube with cross steel section and concrete-filled
steel square tube with cross steel section. The main researches can be summarized as follows:

(1) The FE model of axial compressive was developed to investigate the performance of
the CFST stub colummns with internal profile steel based on the others’ results. The
caculation results are agreed well with the experimantal results. Than the mechanism research
on the four different cross-section of the axial compressive stub components and take much
analysis of parameters, then get effect of law on influence of axial compressive bearing
capacity of stud components. The simplified calculation method was given based the
parametric analysis.

(2) The FE model of axial compressive was developed to investigate the performance of
the CFST colummns with internal profile steel based on the others’ results based on ABAQUS
software. The caculation results are agreed well with the experimantal results. Than the
mechanism research on the four different cross-section of the axial compressive members and
take much analysis of parameters, then get effect of law on influence of axial compressive
bearing capacity of long components. The simplified calculation method was given based the
parametric analysis.

(3) The FE model was developed to investigate the pure bending performance of the
CFST colummns with internal profile steel based on the others’ results. The caculation results
are agree well with the experimantal results. Than the bending mechanism research on the
four different cross-section of the CFST columns and take much analysis of parameters, then
get effect of law on influence of bending bearing capacity of components. The simplified
calculation method was given based the parametric analysis.

(4) The FE model was developed to investigate the bending performance of the CFST
colummns with internal profile steel based on the others’ results. The results are matched well
with the experimental results. A practical design approach of ultimate strength for the
concrete-filled steel tube of the internal profile steel members were given under bending
based on a large scale parameter studies.

Key word: Concrete-filled steel tube, Axially, Flexural, Bending, Mechanical properties,
Finite element analysis
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X [F DA 32 1 (2008) P FH £ B2 AT BR 46 HH 4 1) 7 FE R YWZT, FHF-5% 7 4
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(2) ST PN EC T AN IR AN TRLEE A R KA AR, A TR e R SRR 45 R A R AT
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(3) B 7 NECBYAN BN B TR LA 2 A, A IR LS R 4 RV & R i
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[RISERR N F7-RIAR 2R, SRk 2 Wik fE R F3-RiAs, Hodr, fou £, A1 fu 2 BONBIM A L
BIFRR i AR PR AT Hz 58 AR « B 2.1(b) BT s I A2 e s AN T B JJ- AR 2R, FRZN
LM, E Ay s BRI B, oAb B P M B B HUE N 0.01E,, EsA
PR B AR (REARIE, 20070D) . ARBA IO BRE R R BB 10K/ E XA 210000MPa,
JHFALE N 0.3,

2 TR AR

ABAQUS i TR it - A RS AR 1) 5 SCELFE TRt - 52 I AN 32 9 1T » b e U522
PLAL I T P b« P A% o TR R - SZ RIS K S 7 A8 6 R FTABAQUSHI RIGF IR /-
WL B R e S ORI FH VR 32 Bz A 7= A 45 T 75 R 1) R BT L e R iy A O R B %2
P o ASON A HAZ TR 2 e SUE R TS R, Wi REGAIBE IR B H ook
BRIt R RN . Herh, WL AR IO U HHillerborg(1976) P R e 1 75 95K 45
TR 777 ) 223 3R FH L B 22 (1993) PO 24K ) 0,=0.26(1.25)™°, 3\, o Ul
BT, f TR B AR TR 55

S5oF PR T TR A0 )40 5 YR U A A P A VR B - 52 TS I 14 S 7 IR 38 S B A S A i
(2007) 1 1Y (1 1) B e 52 PR AR Y

2-X— X2 (x<1)
_ 2.1
y X (x>1) (2.1)
Lo(X-1)" +x
Horh x=eleg, y=oloo: oot €0=ec+8006%%107°, &=(1300+12.5 f;))10°°.
2 RN IR ) .
77116415/ x (F7 SEFARE IR L) |
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3 In#EAR
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2.2.2 ByiRA, fEmFnLN R FK G

AR e A A A TG B AN SR T DU 5 R TR R T SA, A% VR b R EARCR B S A B T
C3D8. FEIEHUMFENE M uIRIRT, AT T B4R AN Rl B n R BT b, 43
A 52 R e A SR B REAT TR, RIS R B GRS AU 45 R ROR 9T TE R KR
W B2 ek B o ml DL A R AR A% DL K 15 48 I8 SRR [), - BRI A SR P 3 Y 40 FH 72 2

o VB A A B0 B 7 A9 R 40 e () Simpson AR 43 SR 2 Fe AR (A FE K

PN TR 2R A 5 A 0o VIR 2 T P Bl ) A FH g 32 B D SR BN 2R 5 VR g S T P AL 2
K45 77, AT LA ABAQUSHEIA: (1) FE AR RS A R 5 X 38 Z IR B Fi, 7 s w5 FH Y
it 4 #MEmbedded region® {4 ik N iEVREE T N EE, X PR A 7 AT N AL AN 5% 0008
Bt (B AR o D T B0 PN AR -5 VR 2 T AR EAE F X UL 25 SR 1 s e g
A7 EEARALL CRERLN EL Bl 2 L E2.2), i1 EI2.270] LA 3% F Embedded region )22 ik /7 X
15 HH )t MBS K TSR FH EAG R i g s fmr 3B . (E8 R BIR ) R AR BE AR Y, {H
PR A 5] 0 42 k7 =X ar 8- B i 2 45 SR O AROR 22 57 25 RS 35K FH oA g ST AR Y 1)
FEAS A BSOS R B B S M B B NBONRI R, R AR ST S50 A i 8
FEmbedded region 5 20 S AR T

8000
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6000 |- f,=60MPa; A=1430mm?
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= 4000 1} TTTTETEII oL = 10000 A=10143mm?
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------ A R4 - AR RS
0 0]
0] 0.01 0.02 0.03 0.04 0.05 0 001 0.02 Q03 0.04 0.05

El2.2 AREBf T AT LS R
SRR ROV b 2 ) B Ak T SO 25 (201.0) 4 e 2 AR RO N AR O TR R
TB] ) AH ELAE FH o B I n fir i DA K PN e B4 409 R0 i s #2445 K FH Shell-to-solid coupling i 77
AT LI, TR AN 0T B A B 48 5 29 R Tie Sk PR Uk iR fip EAR AN A4 1 25N 344 2
(BB XTI
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TETHHER B H v IR o
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2 [a] Tie 3.,
4 NER L A
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B E
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% 2.1 REENIRERE T HERR AL SH
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S5H10 195x5.5x585 288 338 70.8 2860 R
S4L10 195x4.5x585 288 338 48.4 2860 e )
S4H10 195x4.5x585 288 338 70.8 2860 (20t
S5L.101 195x5.5x585 288 338 48.4 1430
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sc-3 219x4.0x876 337 308 43.6 4278 ] 25 bts
SC-5 219x5.6x876 289 303 43.6 3578 (2010
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HASHOE T

15



PN PR A PR R0 VR - 25 A S P eI

Y, EEUH TR NDxtxL=500mmx11.1mmx1500mm; C60JEkHEt; 4HE Q345;

WECZY4MQ345; WE S HN%0.10; AL AUEN 54X 420.06.
F4H, JEECH: 780 NBxtxL=443mmx11.1mmx1500mm; C60iE#tLt; N Q345;

WAL ANQ345; A S AN%0.10; AN 5 4K%0.06.
2.3.1 PNECE NN E R BT O ER TN N F M RE ST

1 BIREES S HT
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a-1iREE T a-2 E a-3 WL L4 b-1 JR#&E L b-24M% b-3 L+ 774N
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FEA R TER AU P T A BBl b i T R L a8 s S i sl
BIGAER A AR SR O SR B, B DL ER B 2.4 W] WA SCRLADL A R R A RO BR TR 25 35 D St
) s e R B

2R LRI AR BN E R B S S BIATEZS 2 SMINE BEAR R AT, 1 b T
R, 17 AN R o R R S T, P AR R AR, X T R N L A R
TREE LML EEK o T3 P08 KR it - A9 240 PR 2 B v 7 D A 1 1 (5214 A2 B A
PE VLI N o (B AN R AT BB TR Rt A P s A B R A B AR T U R, H
AN A A O AN DL AN A 3. S A RS EN AN AN R FE 2
A IR S AR A — 20, A T ISR, 1 Ho i T AR Bt E 2 RAE
AR P A RAR, XK BRI T RN K KB RE 7T o Xt Y LA R it A
PERUL, HBRME A=A T i, PR R AT B A R . T DA
12 A e A BC AN [R] R AN A 1 e 25 OB T 2SN 52 LB 1% 2 — B0

PR TEC 7R A ) B T e A A 52 38 S 1] A o T D, Y R I R, AR T
L TS IR B AR, (AR R AN A i, B I Ah i AR R
LRSI A T A RS S A [0 AR T AL/, P BB I ) L 7 e K HL TR A A A T 2 4
Ao B AR RO AT A E R SIS A9 A2 T ASHA, AEXE Iz, #fhAk
TR B I AESME T R AL, FREN R AL A oA, BRI R T B
i H s I il ] DN T 2R RIAE R, AR E N SIBVERY BL, TR BLE BRI s
I Ahs iy, FIAF RN ALRE T AR ANWTIE K, Bl R AR BB R ar 2, A R Sh st AR T
HR Rk, A SRR, RIFRIAFBEIR.

2 YYRATHR

B 2.5 45t} T =R FAEAR IR AT &l AN E S0 iRt L 2 B AR T = E .
R ULE BIZ0 R T A S BT I3 S04t Bl P i [ o () 20 R T 1B TG K. N
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B Y1 A1 FL Mt 3000 78 285 B, AN AA P (R A T AR A B A R P TC R R 1)
BN RAAE A, RN E T AN E, (2 Y1 ZRT FL AR A ). X2l T
(53] 50 5 0 VR 1 24 TR AN 38 AT 23 AT AE AN L, T 7 A 0 A O VR e 4 TR 3 A T
R AU . % Y2, Y3 R F2. F3 0515 Y1 il FLXFEE, AT LAE 2 N 4N
A B A ER T B R /N T R EC A BN A 1, I BT Y ERAS [E) % 2 Y AN A4 ok
Ui, TUPRIERE AR DA S, AR ZERIA K, (EANTCN RN R B AN I A 2K,
77 KT 5 B 7 TR (0 BN AR 3 SR AR AR T S, R TR AR T A R
T R T T A, T ELAN TR A (B T AR TR I A2 77 TEAR T, P TC 7 B A A2 P 7 4%
JI¥EENE KT P BE T TR A

FH ] 2.6 AT LLE H,  AH B B30 0 TR PR A A VR e - 2 3 70 B0 /T P9 T 4 1 4
EREE AR . X UL BN E TR B AR E NS I BUN Z S5, FRAE T 14152 RN, X
& TN E TR B LA AR BN A AE, (VR RE L BT DI R RS I = A B — e 1Y)
SO, HE5R T VR AR R S, T L P AL A S A TR R I LRt B —
SEFEPE IR NIRRT P G 2R A F A A TR - A A 1A A 0 KT A TR TR AR PR VR vk -
Pt A3 77

4 MHZEIENNDSHIEAREEERIES R

MM ABAQUS HIRIuatirik s, & XUNAMIZ IR H O PEAe BEE A, W] AR
PR RUL A (K 25 B 20 AR HE I s 2 00 Sl i e - REA BE R 19 A A AR A 0 I R 51
oy BRI ER 2R F DA K 32 I3RS

ILLA A - BN AR TR B LA AR Y2 FLF2 OB, $REC T MR LA LA
Lokt Rk AR IR AR T 2N Sy oA B, ] 2.7~2.9.

5,533 5, Mises

(Avg: 79%) " [Avg: 75%!)
-2.755e+02 +4.415e+02
-3.006e+02 +4.24%e+02
-3.258e+02 +4.083e+02
-3.510e+02 +3.918e+02
-3.761e+02 - +3.752e+02
-4.013e+02 +3.586e+02
-4.264e+02 +3.421e+02
-4.516e+02 +3.255e+02
-4.767e+02 +3.08%+02
-3.019e+02 >, +2.9248+02
-5.271e+02 +2.758e+02
-5.522e+02 +2.592e+02
-5.774e+02 +2.427e+02 “

(@) Y2 BRI [AI(S33) B ) == (b) Y2 RN 1) S (Mises) M. ) ==

5,533 5, Mises

(Awg: 79%) (Awg: 75%)
-2.704e+02
-2.976e+02
-3.248e+02
-3.320e+02
-3.792e+02
-4.065e+02
-4,337e+02
-4.60%+02
-4.881e+02
-5.153e+02
-3.425e+02
-5.697e+02
-5.970e+02

() Y2 N+ BN BN 1) (S33) 82 ) == (d) Y2 RN SRR (Mises) B ) 2= ]

+4.480e+02
+4.307e4+02
+4.134e+02
+3.961e+02
+3.788e+02
+3.615e+02
+3.442e+02
+3.269e+02
+3.096e4+02
+2.923e+02
v2750e+02 | B
+2.577e+02
+2.404e+02 -
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5,522 5, Mises

SMEG, (fraction = -1.0} SHEG, (fraction = -1.0)

(Awg: 75%) {Awg: 75%)
+4,4882+00 +4.4528402
-2.942e+01 +4.320e+02
-6.332e+01 +4.18%e+02
-9.723e+01 +4.057e+02
-1.311e+02 +3.926e+02
-1.650e+02 +3.7958+02
-1.990e+02 +3.663e+02
-2,320e+02 +3.5328+02
-2.668e+02 +3.401e+02
-3.007e+02 +3.269e+02
-3.345e+02 +3.138e+02
-3.685e+02 +3.006e+02
-4.024e+02 +2.875e+02

(e) Y2 EHIZ I D 11 (S33) 3 g == 14 (F) Y2 tHE 552k (Mises) B ) 2 14

5 Mises 5, Mises

SNEG, (frartion = -1,0) SNEG, (fraction = -L0]

[Bw: 75%) [Awg: 75%)
I+4 347e+02 +4.446e+02
+4.213e+02 +4.3142402
+4.078e402 +4.182e+02
+3.9448+02 +4.0512402
+3.609e+02 +3.8182402
+3.674e+02 +3.787e+02
+3.540e+02 +3.655e+02
+3.405e+02 +3.524e+02
+3.271e+02 +3.392e+02
+3.136e+02 +3.260e+02
+3.002e+02 +3.12%9e4+02
+2.867e+02 +2.997e+02
+2.733e+02 +2.865e+02

(9) F2 8% FI N A1 (S33) M. 1 = (h) F2 4 (12525 (Mises) N 1 2 B
2.7 Y2-F2 ¥4 BN AN B 3 4347 B

5, Mises S, Mises
(Avg: 75%) {wvg: 75%)
+9.417e+01 +1.016e+02
+8.,888e+01 +9,390e+01
+8.338e+01 +8.619e+01
+7.829e+01 +7.848e+01
+7.299e+01 +7.076e+01
+6,770e+01 +6.305e+01
+6.240e+01 +5.534e+01
+3.711e+01 +4.762e+01
+5.181e+01 +3.991e+01
+4.652e+01 +3.2208+01
+4.122e+01 +2.44%9e+01
+3.593e+01 +1L677e+01
+3.063e+01 +9.059e+00
N2, —
(a) N=0.8N, i} (b)24 N=N, i
e D VELE:
2.8 Y2-F{AZ O E LGN 1l B S A I
3, Mises 5, Mises
[Awg: 75%) [Awg: 75%)
+8.862e+01 +9.470e+01
£8.306e+01 +8.728e+01
+7.930e+01 +7.987e+01
+7.464e+01 +7.246e+01
+6.9953e+01 +6.504e+01
+6.532e+01 +3.763e+01
+6.065e+01 +3.022e+01
+5.599e+01 +4.281e+01
+5.133e+01 +3.53%+01
+4.667e+01 +2.798e+01
+4.200e+01 +2.057e+01
+3.734e+01 +1.315e+01
+3.268e+01 +5.741e+00
N2, —_—
(c)N=0.8N, I} (d) 24 N=N, I

2.9 F2 KM% 0ot L 5 8 g 43 A3
2.7 R F2 TERR SR AT 20 T W Aa A 4 2 — AT 1) A TG R4 A A 1Y)
PR AN A1 A B, B 2.7~2.9 S& A0 TR B 40 I AE 0.8N, A1 N faf 2R 150 A2 [ A
EXINYID il SR
P 2.7 BT, ER T AN, A S T, P T AR AR AN R ) 8 g S B 9 i )
Hh R AN W3 e X R AR I G . T ELE BN N a3 ) = R el LR B, B4R
FZAC N I R T RV AR, 1K N 1% BT RV ) B AAZ O e e, 72
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AT RSEFIG . T Mises Nz BIAH, TEAPFIE BIRK PR AL 0, N BC B AM AN
HNERANE ELHE N T IR B .

L K] 2.8~2.9 B3 HT, TTLLANIE 2 Y2 FI4FLE 0.8N, I, 20T i fal B )
HIEERGN S B AR, 10 H BT RN A RAE AR, BN N R g A T A
X LA T R 2 RSN, A 2R A P YR PR N e I R 5 2k g A AR THD R R ) B
Ko THAERE 2.8~2.9 #, F2 MR/ N M H I T BRI J4E R, IX AR i B
TAERTSORE 750 M HR O A [ AR AR S DL T 5 Y2 7K E 2R T F2 7477 1 Ji A
[5R]4P4E5 oT JEE 4 1 24 AR AR 38 AT 43 A AR AN T B, T g 0 S0 A o VR e 4 T = A B
TEJ7 TEAR T I DY £

N T AT T A P BN AR TR A AR R N TAEMLEE,  FRECT R F AR
B TR IE R PN TC T BN A A A R i 288 - I AR 2k DA R 7 S A AR P T 2B L A DR I
(" fH 2 T FRORE ) A ) 8 AR B |enden| 5 AR X A B (NUN) I 9% R B 28, LI 2.10 BT

TEANE D P 5B AN HE N S I B B, VR I I TR B AR PR N 7, AW e R S A4
PR AR ) R AR, BLRE RN, TREE LN I AW K, NI B
WBR ST, R R B T HARR AR J7 Nyo 18I X 2.10 537 & IRAE A 447 28K
152 0.67N, B 14066kN (] 2.10 A~ BB i kB fl, Ny AMIRATED 2/, & FA
AT 3 AR B, T EL B 2.10(0) A N/Ny-|enfen| H 28t 0] DL B4R E Al A i Lo A
BTERT /N T 0.7Ny B4R A P AL AR (1 18 1] A8 5 9 ] REAR LUAH |en/el| 7E 0.3 245,
2.10(0)FikFian, BRILANAIVARA B, IX 10 150 B AN A FI R AR b Tt TR B . BbJE
WP 2.10@)FT7, Bl 7 2RI, 0 A0 AR T N 8 By B S AE A AR R IR F
0.8N, Bl 16362kN /& 4772 2 i Ix il B, b fm db N BB B . FH & 2.10(b) th 7T & 21 444
£ 0.65N, 2| 0.8Ny Z [AI} |en/ey[{ELFE & T 2 FI 3G N 22 1238 K, H 2 n#Ek3] 0.8N, f5, ¥
5 TR DA T R0 NN (e e | 1L i 5 i 282 PRT388 D XV T3 386 K, 3 B 15 IR A FE IR 21 0.8N /5
X IR AN L 20 30 N B BB B B

25000

1.2

20000 |-

1}

15000 |-

< 08 |
Pz

0.6

N/N

10000 |-

TR
----- i

04
5000

0.2 |

0

0
0 10000 20000 30000 40000 0 0.2 0.4 0.6 0.8 1
e/pe lenle |

(a) Y2 H1 Be AR F BRI 4- AR 2R (D) Y2 A LRERET AT Y C BLAM KD NIN-|enden| T 28
B 2.10  Y2-R M 1ar 8- AR BH 28 J2 NN -|enden| B 28

2.3.2 NECENAYRER RO ZERENS RS
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PN C ZRL AN A B VR g IR S R 0 2V REIE

2321 BHEERER

XT T P TC B ) A VR L B A R U, R Ak e R AR A AR R R R A
SRRy (L) AR T R A A 7 1) 5 T L VR 1 e ARG E, B AR P P ZR AN
JEARBRSE: (2) B TARE X A% C VR T B BRI 2 RS, R AN () A T R
TR RS ROz A SR RIS (3) PIRC BN AR T MR B R AR 2 1 — 5840
H i T RN AR S A BAR R, S A e A K. R X =56 T8
SHGAT M, ATSE T EER T ABAQUS £ BR JT 3 A Xt P Fic 78 AN A v 4 24 2k
17508, B BRJCEAR I BT SC &t AL B0 IE IR R 7 v, o i R R A B AR — NS4
[ 2 H RS HI %

HEEFZEBYGMISH N : (1) WERNMERRE; (2) A ECER I8A E IR®
BEs (3) A% DR HURREE; (4) WA N3 (5) WECAVN IR & 8%; (6)
WECAVN B TR, EE o N T BN+ RN 2K . 78 HEAT P T AL AN 4 5 A TR
BTIEEZSHINTNWERASHERNM R ERES R IR FHTEN
DxtxL=500mmx11.1mmx1500mm, JE#&E+t C60; 4H%E Q345; WHECHIAN Q345; AWE &4
2 0.10; ARV ENA 0.06. HH, 7R3 E NECEVNI AT &R0 S50 8T
WARHE CHRE RS L TE) YBO082-97 84 ol B4R & 40 26 58 Sy 2%~15%, 1E FE R
APV ARUE (BUAMIR T2 & A R FIRE) JGJ138-2001 & AR B /N T 4%, HAH
KT 10%, PRI AL 15 B R ARG 2R () B AN 5 89 2% 0.06,fE 0.04 % 0.10 2 [A] 381k,
REVRIE AN 0.02. #H R ~F 4 D(B)xtxL=500(500)mmx11.1mmx1500mm. #Jf B4k 2 5
WE LK 2.2 f1 2.3, HAREMEEEMNE a=AdAs RN S p=AdA; A
NE BT AR, Ad AW LN AL, Ac AAZ CREE LA AR, fo 895 i iR oR
B, fay WECRLENE IR GRS, o A& 4h O P B s

% 2.2 ARENNERERRLEESHRE

RIFgS  DxtxL (mm)  f,(MPa) fy(MPa) f.(MPa) A,(mm’) « p AR
Al 500x11.1x1500. 235 345 C60 1014396 0.10 0.06
A2 500x11.1x1500. 345 345 C60 1014396 0.10 0.06 e
A3 500x11.1x1500 390 345 C60 1014396 0.10 0.06 Ry
A4 500x11.1x1500 420 345 C60 1014396 0.10 0.06
B1 500x11.1x1500 345 235 C60 1014396 0.10 0.06
B2 500x11.1x1500 345 345 C60 1014396 0.10 0.06 e
B3 500x11.1x1500 345 390 C60 1014396 0.10 0.06 2 fy
B4 500x11.1x1500 345 420 C60 1014396 0.10 0.06
C1 500x11.1x1500 345 345 C40 1014396 0.10 0.06
c2 500x11.1x1500 345 345 C60 1014396 0.10 0.06 -
C3 500x11.1x1500 345 345 C80 1014396 0.10 0.06 2R

C4 500x11.1x1500 345 345 C100 10143.96 0.10 0.06
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D1 500x5.7%1500 345 345 C60  10607.72 0.05 0.06
D2 500x11.1x1500 345 345 C60 1014396 0.10 0.06 S
D3 500%16.0x1500 345 345 C60  9732.104 0.15 0.06
D4 500%20.7x1500 345 345 C60 9345083 0.20 0.06
El 500%11.3x1500 345 345 C60 6881  0.10 0.04
E2 500x11.1x1500 345 345 C60 1014396 0.10 0.06 AI4KELNE p
E3 500x10.9x1500 345 345 C60  13297.04 0.10 0.08
E4 500x10.7x1500 345 345 C60  16346.41 0.10 0.10
#* 2.3 ARCASN S NE R R TIEHSHIEE
WReEgs  DxtxL (mm)  fy,(MPa) fy(MPa) f.(MPa) A,(mm’) « p AR
Al 500x11.1x1500 235 345 C60 1292224 0.10 0.06
A2 500x11.1x1500 345 345 C60 1292224 0.10 0.06 e
A3 500x11.1x1500 390 345 C60 1292224 0.10 0.06 Ry
A4 500x11.1x1500 420 345 C60 1292224 0.10 0.06
B1 500x11.1x1500 345 235 C60 1292224 0.10 0.06
B2 500x11.1x1500 345 345 C60 1292224 0.10 0.06 e
B3 500x11.1x1500 345 390 C60 1292224 0.10. 0.06 A Ty
B4 500x11.1x1500 345 420 C60 1292224 0.10. 0.06
C1 500x11.1x1500 345 345 C40 1292224 -0.10° 0.06
c2 500x11.1x1500 345 345 C60 1292224 -0.10 0.06 -
c3 500x11.1x1500 345 345 C80 1292224 0.10 0.06 2R
C4 500x11.1x1500 345 345 C100 1292224 0.10 0.06
D1 500x5.7%1500 345 345 C60~ 13513.02 0.05 0.06
D2 500x11.1x1500 345 345 C60 = 1292224 0.10 0.06 A o
D3 500%16.0x1500 345 345 C60  12386.99 0.15 0.06
D4 500%20.7x1500 345 345 C60 1190456 0.20 0.06
El 500x11.3x1500 345 345 C60 876579 0.10 0.04
E2 500x11.1x1500 345 345 C60 1292224 010 0.06 FI4HEHNE p
E3 500x10.9x1500 345 345 C60 1693891 0.10 0.08
E4 500%10.7x1500 345 345 C60 2082345 0.10 0.10

2.3.2.2 B EE 150

(1) #NE T IR EE fy

H & 2,11 ATRAE H, EHABS B R RAR R ST, Sl 2R 2807 B & N e
HR B BE (S T BE OR . JF HL e A4 Q235 284k 1| Q345 I #4441y 2k 3 77 AR K B2 EL ALK
I J5 BB AN SR B i, AR SR IE MO T I K i B, (BRI B IR AN
R 9 B2 M £,=235MPa £] f,=345MPa, 7K # /) #2 i 1 £ 20%, M f,=235MPa £ f,=390MPa,
IR IHETE T #) 26%, M f,=235MPa £ ,=420MPa, 7&# 13 T4 30%. LiaH%ES
GEAVRAM AR IR 2, B AE TREH 3 B Q345 R LAYE CREA AR 48 70 1) [RI I i 2 22 35F
TR K.
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JE A
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