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A New Model for Nonlinear Analysis of

Prestressed Concrete Members Subjected to Torsion

e 4 w4 3 I
Oh, Byung Hwan, Park, Chang Kyu

ABSTRACT

The purpose of the present study is to propose a realistic method to
analyze the prestressed concrete members subjected to pure torsion. The
present study devise a method to realistically take into account the tensile
stiffness of concrete after cracking. The effect of biaxial compressive and
tensile loading on the compressive and tensile strength of concrete is also
taken into account in the present model. The present model can predict not
only the sercvice load behavior, but also up to the behavior of ultimate load
stages. The comparison of the present theory with experimental data indicates
that the proposed model dipicts reasonably well the actual behavior of

prestressed concrete members
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Fig. 3 Torquo—twist curves of beam PA3

s eoooo McMullen's test data
© = — Hau's theory
Present theory

Ol litieiaaii it diaitainey

__<-<...-_..-.....@.....-...W.-..-q_.

50 100 150 20

Rate of twist(x0.001 rad/m)

Fig. 5 Torque—twist curves of beam PC2

(]

] ZE
] 4
] (Y2
] o/ eon
] 4 o0
~¥7 4
£ 1/ ®/
_ ] e/ ovoo
= 1o/
x 10 !
(NOI !
IO |
o I ¢
mw X
= pI
10/
3!
1 aaaaa McMullen's test data
3 - — — Hsu's theory
] Present theory
0T

250.0

200.0

-
o
e
o

Torque(kgf—m)

8
o

1

[¢] 50 .
Rate of Twist(
Fig. 4 Torque—twist curves of beam PB3J

00 150 200
x0.001 rad/m)

3

m / ceoo090 Sharma's test data

i/ - — — Hsu's theory

» / ——~— Present theory

i/
A_..-....._...-q-44<-444|14._.___.....-.
Q.0 6.0 8.0

2.0 4.0
Rate of twist(DEG/m)

Fig. 6 Torque—twist curves of beam BRI

—-294 -



A Aoz Jepytch

(2) E32E JFYol¥ d¥FZEAE
Y3 RPN AAAF FUNEH
stalct.

(3) AH83t3gel Evt ohlzl IytstE
SER7EA] AMdlFole] iyt AFE MY
T o] HEYUE Us TZI2EHAE &3
IE R & o AAAHA & JHssA
stalct.

7. A2EY
1. K. D. Below, B. V. Rangan, and A.

S. Hall, "Theory for Concrete Beams
in Torsion and Bending,” Journal of
the Structural Division, ASCE, Vol
101, No. ST8, Aug., 1975, pp.
1645-1660

2. F. J. Vecchio and M. P. Collins, "The
Modified Compression-Field Theory
for Reinforced Concrete Elements
Subjected to Shear,” ACI Structural
Jjournal, No. 83-22, Mar.-Apr., 1986,
pp. 219-231.

3. D. C. Kent and R. Park, "Flexural
Members with confined -concrete,”
Journal of the Structural Division,
ASCE, Vol. 97, ST7, July 1971,
pp.1969-1990.

4. S. P. Timoshenko and J. N. Goodier,
*Theory of elasticity,” 3rd edition,
McGraw-Hill Ltd., 1970, p.333

5. A. E. McMullen and W. M.
El-Degwy,”Prestressed Concrete Tests
Compared with Torsion Theories,”

—-295—

PCI journal, Vol. 30, No. 5, Sep.-Oct.,
1985, pp. 97-127.

6. A. K. Sharma and G. S. Pandit,
*Sustained Load Tests in Torsion,”
ACI Structuraljournal, No. T77-14,
Mar.-Apr., 1980, pp. 103-108.



