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Abstract: With the nonlinear shell-beam composite (SBC)
element, the nonlinear analysis model of prestressed concrete
T beam was established and the whole failure process was
studied. The stiffness reduction and stress redistribution of T
beam were analyzed. Based on the layered shell element and
the beam element calculation model, the prestressed
reinforcement was simulated by the SBC element, and the
ordinary steel and concrete were simulated by the layered
shell element. The material nonlinearity of prestressed
concrete T beams was considered reasonably through Owen

criterion and others. The spatial prestressing effect of the
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prestressed steel bar was simulated effectively and the
corresponding nonlinear calculation program was developed.
The calculation results of this method are in good agreement
with the experimental results of the test beam, which shows
that the nonlinear SBC element method is proper for the
analysis of the structure. It provides an effective method for
evaluating and studying this kind of thin-walled structures.

Key words: bridge engineering; prestressed concrete T
beam; shell-beam composite element; stiffness reduction;

stress redistribution
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Fig.2 Element model of the prestressed concrete beam
SR i Y sRBAR E B 2K (5) ~ (D RN
.

SRR R @
1 aN IN;
6, = 727 Z; EPag (7

Kfr: 0..0,.0 ﬂa%%?ﬁéﬁiﬂ‘m/\ x vz J7 18 B A
(V=27

MR EE R ZR (2 ~ (7, WU 7 49 55
BAIUHIHE AR A FIZ i B 2 88 FIEL A A0 R W] TR
WHTTHNY KB R R A

B3 WHEAMBH=ERET

Fig.3 Spacial beam element of the prestressed
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&L 5 AT 6 B33 4R, A 307 B 5%
GRS R R B AR R R A & Honit R
Jr¥RRIERE. A 7 R A SO RR E 1 fy SCR 7
HIZREE KRR 5 B A BORMEAT . AT SE LU
YT RE  EERR N W I a B, RN
AR IR O MRS Ik 2R B A =0

B= (1—;’;—2;) X 100%
KA B RN EIT R LG p. Rt BEZI M &E
s At N2 RS h B AR s p. /s, A o I 2 B2
LRRIEE ;s po/so N RMIFIIRFIZERIE. A 6 B4
SRAT 0 W BE AR AL AL AR (R BE ST IR &R B0 UL3% 1.
F1 B, N EIFE AL 18. 19=(1—10. 95/
13.55) X100 %. & 1wl A1, ZEaR oI, T 2240 F
SRPERY B W BESR H BRBA BT HE REE I3k
KT BRIEEYTIE R BB K, W H 4R S8E7K = o
A BE T ORI A SO TR ) R FR T BT
AR, AT LUK 2 BTN B AL 3 7R A 56 B

(16)

R EAE T HEIE .

=1 WREARELTERERHREE
Tab.1 Stiffness reduction in the half span of the

prestressed concrete T beam
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Tab.2 Stress redistribution of prestressing tendons of the half span in the prestressed concrete T beam
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