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Abstract: Based on test analysis of four prestressed steel-
concrete beams,allowing for the nonlinearity of geometry and
material, the lateral distortional buckling and the plate local
buckling a fine and exact finite element stimulation model by
ABAQUS is established to study the the nonlinear development
of beams, which reflects the overall behavior of the beam and
catches the local effect, such as the stress varying in
prestressed tendons, the slip, the redistribution of internal
forces, the overall instability and local buckling. Compared the
results by the FE model with the tests carefully and strictly,

the FE model is of excellent numerical function with enough
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accuracy and versatility, which provides a powerful numeral
tool for the research of continuous steel-concrete beams

prestressed with external tendons.

Key words: prestress; steel-concrete beams; continuous

beams; slip; buckling; ABAQUS program
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K 1A F 25T IR RS ORI, W] A 3K
HCHE R BT FITTREE AR ] 1) 56 3R 0 A il 3 2 TR
b BRARTRBE Y s AR T PR E TSR
FEFSAE . MR R 25 SO BB 3 S SRR X I 28 T A
PIFRET 1 >SS RO A B LA SR 1) b 7 AN 7= A
s 4B L& 3. TR+ S KR 2 ] B AR
SHEVEAP Y S SR
1.4 $NAES TR N A B9 EE ST

LN e P N W S W e 4
HEL KO 1) B 7 o A B G AR S A Y A O
ORISR BT i 4 At Ty ) 449 325 4 75 D0 >R )
SR FBUEN T T A e s DAORAIESR A (R RS

SiIIAE$ 2.8 SUR A N W & /) B D AN -
BATT N [ HOR AL Y S B L T RAE AR,
25 Wi PN, ) B Z ) B W g ) 25 5 45 B &R N g Lo 3
ARYEFRFAE 10% B Z . 1T LLAK , & B R Z [0 )
S ARG AR A .

1.5 TR 7. SMETE A0 eI R K R

SERg Ay BT R ) BN D) SR RIS A )
PRLALRIE: DI 728 A RIS A AR TR 1 S IO TR AN A
W 10 7 2R RA TR =2 W 4 o A SO UL 93 1 g sk
PR BRI AE S — SR R 3 2o T R R i
AR AT LG G bt i s 28 DA T PR UE SR AU BK.

X R FSK A AR Z W0 B S IC : (H2E
i A R B 27 R TR BE R A5 AR
PESTHTIS TR EE R ATRE IR I A i B X



oM BUILAR 45 - RS TIN 3 B TR b S 2 A SR M B A0 1261

ARSI & 5. HB R A GRS W IERNRVFR R NN L/1 000(L 45 E5
PERTR BORSE » Toie Jm i il b 2 B R R AR R RO HASEES mm, 4N1&] da Firzs. 2 T Rl i il s
(ERLRAR DR R FTINE A SR A 75 380, T N-R D73k 0 il B 1% Jta o B0 409044 5 1 I 1) B A Je) 8 i
SR ATIEE R S RE AT MG BEARREI AV BEANI 4b Bz . A BRICM T o ] DI U RR v
B RIOR -

1.6 NtaERBE A FED |

A<1.5mm, %t<14 mm

v S TE DT N = P e I T ‘ <1.0 mm, %4¢>14 mm
FESERE LD 56 B 0075 50 D AR FF I 10 ASLOmm, 5614 ]
10 AT TR TR I DT 2 96 A h —=
VA B AR LR M R 0 I 145 4L AT 25 005
A P R I A 3R o W (LA SRR LG i T b P

AT JLAT B S 9 5 e JLA s 2 e
FEARF P R DA — S B 5 D A LA )
RSP A 2 PO 8 22 % A T G
BI R Chen BT —BORKGHES W IR TRZE 2 RIGIRIT
1 5 0 S A AT B LTS 10 5 R
B R WU 25 00 0 PR . AL ADRAE S TS 2.1 RIRIBER

B4 LEHHEME R LR

Fig.4 Initial imperfections of cross-section

FEAERE B R0 AR JLART SR G R4 K A BROR 28 BE N RIEASE R f) R AT S AP L 1 4 AR
FEARS. HELEH A Hh, CBL it CB2 %3 414 (LT

TEREE Y HT b W0 U6 JLAR] e B B i I A P28 e D Sk L . PCBL A PCB2 Sy T ) i 2241
k. — R EE Tk MR R — B i s A # ECA TR A28 2000 8 158 1IN 1T 284K
P TRV R IR SR I A s S M R e, T I BN R N R AR . & 2 i S
SR P B TR B 1 S5 B 7 1) e BB S R S R i dre R BRI Dy 7 A DX 4 e ot R S DX TR o
TR RS . 55— BB MLBIEE 0 vk %k T BAUERRE A LTS BOLIA 5.

GEi TR o RE S M4 R i SE BRSO (E RIS T T TR BE SR, S T R R 14, R
Vet K H 2 b o B BB A B B R E T 3R 1R /55 5 SCUNIE 3a ez 807 o 1 45
FEUETT . IS TRE P 2 R A — bbb s e, XU (CBL 1 PCBL 4 1E 25 55 X A 540 15 o — 2040
SRR A KA 1 B BB TR L —NOR R R, O8] 71 2 A X 5 CB2 A1 PCB2 1Y 1F £ 254 X 4
RIS 546 R0 s JLART e s AT D . BRI S Q345 55 S — 9N, T

X FHEAR IR LR BB BRI, BRAT O 2 IR ATE RS E ) 1 320 MPa 1 &, 15. 2./ T 32

TR TR RSSO TE ) (GB 50205200 Mg, B & R R F el R34 F3R1H20 mmik.

X IEE pliE:
TR TN A 4800 1200 1200, 800, t’;ﬁgﬁﬁ R
ﬁm%ﬁ y ] 1#‘ ! e
| T —T | [ 1l
= L) mﬁjjg%H P~ BAbCE

1600 | 1600 | 1600 , 1600 | | 1600 EAHEER
- 4800 QLGOO : :

a CBIfIPCB1 £

n#E%Eg -
S WIRUIIE=F= AN FEERTLIY
=y SRR AN L ST PRt

1 TR T ] T T onha]

501[% 1200 T 1200 1200 1200|1200 1200 '@1200 %Lso

1600
4800

Ny bm =i

*

b CB2HIPCB2 %

B5 RIAA R R N E (86 mm)

Fig.5 Details of specimens and test setup(unit; mm)



[l B K 2 2 4RCA A B2 RO

439 %

1262
F 1 RPEESSM R 50 5K IR R 5 E R
Tab.1 Geometric properties of steel beam,rebar and tendon

prapas b top/mm 1 top/ MM N /mm tw/mm Dot/ mm thot/mm  App/mm? Ay per/mm? Ap/mm?
CB1 118.4 9.9 253.5 6 122.8 13.9 803.8 803.8 0
PCB1 118.4 9.9 253.0 6 121.0 14.0 803.8 803.8 274.8
CB2 120.0 9.9 251.8 6 121.5 13.4 615.4 615.4 0
PCB2 120.0 9.9 252.2 6 121.0 13.9 615.4 615.4 274.8
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Tab.2 Material properties of steel beam and rebar (main)

AR/ mm WA PRI 5

R s
10 14 16 ®14
fy/MPa 372 372 396 338 364
fu/MPa 529 552 543 523 543
WG ME%/% 30.3 29.1 27.0 34.5 30
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