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Flexural Modeling of Bonded and Unbonded
Prestressed Concrete Beam
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ABSTRACT

An analytical method based on the nonlinear layered finite element method is developed to
simulate overall load-deflection behavior of bonded and unbonded prestressed concrete beams.

The model which uses rather advanced numerical technique for iterative convergence to
equilibrium can be regarded as superior one compared to the models mainly based on either load
control or displacement control methods.

Model predictions were compared with preceding experimental results and it was observed that
there were good agreements between them.
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2.1 Layered Finite Element
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ag 1. 5, 7159 F3tkA(Beam-Colurmn Element for Finite Formulation)
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1R =Zg|aE2E Kol MHM H5(Main Parameters for Bonded Prestressed Concrete Beam)

b h Tensile |Comp. steel ¢ d p Tendon d P
y S C - ps [4
Beam | Ref. (cm) | (cm) stegl grea (ngl ) (kg/em®| (cm) |(kg/cm?) (agfl ) (cm) (kg)
D-1 1 16.0 | 280 1.57 - 2670 25.00 356 0.588 22.00 | 9240
D-3 1 16.0 | 280 2.36 - 4300 25.00 356 1.568 22.00 | 8790
PSt 2 11.43 | 22.86 - 0.11 4800 - 334 0.548 1588 | 6518
PS3 2 11.43 | 22.86 - 0.11 4800 ~ 395 1.652 1588 | 5244
PP252| 2 11.43 | 22.86 0.968 0.11 4800 20.32 365 0.548 15.88 | 6440
PP1S3| 2 11.43 | 22.86 3.871 0.11 4800 20.32 410 0.548 15688 { 5670
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a8 2 RAE Ze|AEYAERO §5F-%7 H|l1(Comparisons between Test and Model)
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¥ 2 dH|REE Za|AEY AERS HE(Main Parameters for Unbonded Prestressed Concrete Beam)

b h Tensile steel f, ds f’ Tendon area dps
Beam | Ref. Yo N S Pe
€ (cm) | (cm) arealcm?)  |(kg/em?)| (cm) | (kg/cm®) (cm®) (crpn) (kg)
A-1 1 16.0 28.0 1.57 2670 25.00 306 0.538 22.00 9600
A-2 1 16.0 28.0 1.57 4300 256.00 306 0.980 22.00 9040
A-4 1 16.0 28.0 1.57 4300 25.00 306 0.583 22.00 8690
A-5 1 16.0 28.0 3.08 4000 25.00 306 0.784 22.00 8100
A-6 1 16.0 28.0 4.62 4000 25.00 306 1.568 22.00 3540
A-8 1 16.0 28.0 4.62 4000 25.00 331 0.588 22.00 3940
5000 7000 6000
o }oad(wif)” so00 | load(kah) e o \oad(t@?—‘ _
o | o w0t F
2000 3000 o
o0 L 2000
1000 f - analysis est | T nalys
0 tesat " defecton(cm) wo s analysis defechon(cm) 1000 ;j ™ Jeflection(crm)
0 0
0 2 4 8 8 w0 1 0 5 10 15 ) 5 10 15 20
(a) A-1 (b) A-2 (c) A-4
8000 12000 10000
load(kgh
o oad(kyg - J— ) 10000 | toad(kg . a0 .\oad(Kqﬂ ....................
8000 .
. 6000
4000 6000
2000 oo Ny
test , T nalysis
....... analysis defection(crm) 201 .....,.r::;ys,s defection{crm RallF taesE:WSI deflecton(crm
0 0 0
0 2 4 8 8 10 0 1 2 3 4 5 0 2 4 3 8
(d) A-5 (e) A-6 (f) A-8
a3 3 ujpuE =Za|AEYAERL 51F-% A | (Comparisons between Test and Model)
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