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A COMBINED NONLINEAR ANALYTICAL MODEL OF PRESTRESSED CONCRETE STRUCTURES
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Abstract: In order to predict the nonlinear behavior of prestressed concrete structures, a combined model based
on the fiber section is proposed. A bond element is developed to simulate the bond-slip behavior between

(EXPS T

prestressed tendons and concrete, and the fiber section-based bond element is utilized to model that between P
reinforcing bars and concrete. The contribution to structural damage due to the low cycle fatigue property of e
materials is also considered. The proposed model is illustrated by three tests of prestressed concrete frames. The b RE
results show that the model is able to carry out the strength degradation, stiffness degradation and pinch 5 G

phenomenon of structures under the cyclic loading, which conclude the exact hysteretic curve. It can also
evaluate the dynamic properties of prestressed concrete structures under earthquakes. Because of the advantages
of less computational effect and better convergence, the model can be used for the nonlinear analysis of
prestressed concrete structures.

Key words: prestressed concrete nonlinear analysis combined model fiber section bond-slip low cycle fatigue

seismic performance

Wk H i 2010-03-17;

PACS:

WIfEHE: T8

G A

T, d DT SR TN VR A A A IR TR ], 2011, 28(11): 130-137.

YU Qi,MENG Shao-ping,WU Jing et al. A COMBINED NONLINEAR ANALYTICAL MODEL OF PRESTRESSED CONCRETE STRUCTURESI[J]. Engineering Mechanics,
2011, 28(11): 130-137.

AL
http://gclx.tsinghua.edu.cn/CN/



[11
21
(31
[41
(51
(61
71
(el
[e1
[10]
[11]
[12]
[13]
[14]
[15]

BEAT AR B A SO G R A5 B

EAERR KA a5 B AR A G R GG 45 A 45 4 (R TS ) FRPAS R 3k 1= R s 7k 3 W9 [9]. , 2012, 29(3): 67-74.

WS RGO A ST T A O PR SR A5 MR R TSR R BT [J]. , 2012, 29(3): 156-162.

FEARCR); DR s AR A A% VL. R I 2 30 S i 19 8 UORS B M A i 9 [9]. , 2012, 29(3): 212-217.

WRIE A IR 28R 525 SO s e . DR 2R U Ve - R % 5 AR v 4T R R B RE T R AR A ST [3]. , 2012, 29(2): 135-141.
WU PR HE BT 45 b T A AR R Mk e BEARL[T]. , 2012, 29(1): 87-92.

KU AR ; 74 Wk el . 3 0 i ME K 25 11 52 G R AR B RE P g i ST [J]. L 2012, 29(1): 128-133.

AUE FE I WK SR R B . PBLEY 3 He 1R & 0 B Pk e 1 A8 R SR ST [J]. . 2012, 29(1): 168-175.

R AT s /N T s N . = A AR e M R R SR S I W ST 2 S e F R[], 2011, 28 TI1): 5-011.

TROCTC MRS s kB AR . N7 S 5 I 2 1 B e 70 s (I ) 57 P g S i kgt il [J]. , 2011, 283 1) 22-028,.

A B R PR ARG EIR . B A AN HE B S PR R R BN R M S OB PR 4 M [I]. . 2011, 28(3 T1): 48-052.

El G REf T R B E2HRE AR TR 3 R 70 A A R B M IR e e I AR 3 T S BURE R R RN [J]. . 2011, 28(H TI1): 189-194.
BT TR, TR AR T RPN R B R B F S [3]. , 2011, 28(9): 122-128.

MU DRI AR RO AN SR BN 7 S AE AR R P M RE [J]. . 2011, 28(8): 89-098.

TR N0 4R ) XSHRL. AR VR L BT ) sk 2 ) U WF S [I]. , 2011, 28(8): 119-125,.

SR 00T 0 BHL M 3K 2 ik HECFRPT RS 45 14 g i 56 W 7L [J]. , 2011, 28(7): 59-064.

Copyright © 2012 T.f£7;% All Rights Reserved.

Huhik: LU ERSBUKAINLLI4%  IEEgEY: 100084
Hif: (010)62788648 f{LE: (010)62788648 I T{iffi: gclxbjb@tsinghua.edu.cn
KRG AL R 2R e B R A IR A W B PR #iR3CFE: support@magtech.com.cn



