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Flexural Strength Analysis of Prestressed Concrete Beams
Reinforced with External Tendons

by

Kyouya TANAKA*, Tetsuo HARADA**, Tadahiro ONO***
and Toshitaka HIKIMURA****

Recently in Japan, many reinforced concrete structures (RC) as well as prestressed concrete struc-
On the other hand,
even though RC/PC members which are not damaged encounter the grade-up scheme, since the design

tures (PC) damaged by chlorides attack have been repaired by various methods.

load for these structures have increased.

External prestressing method, which is simple and easy to construct is considered to be one of the
most suitable method to improve the existing condition. However, the estimation of ultimate strength
for the structures with external prestressing tendons has not been clearly specified in the design.

In this paper, the authors have discussed the efficiency of increasing ultimate flexural strength of PC
beams reinforced with external cables. The ultimate flexural strength was cglculated on the assump-
tion that the elongation of the cable at the ultimate state is equal to that of the concrete which is in
the same location as the cable. The change of external cable eccentricity caused by the deflection of

the beam was also taken into account in this analysis.
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Fig. 2 Division of longitudinal element and distri-
bution of moment.
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Fig. 4 Process of analysis for ultimate strength.
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Table 1 Experimental and calculated results at
ultimate state.

Type of Flexural strength
external (tonf) Cal./Exp.
tendon Cal. Exp.

Steel 22.7 22.2 1.02
Carbon 20.1 20.0 1.01
Aramid 19.0 18.7 1.02
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Fig. 6 (a) Load-displacement curve (CFRP strand).
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Fig. 6 (b) Load-tensile force curve of external
cable (CFRP strand).
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Fig. 7 Details of PC beam for ultimate strength analysis.
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Table 2 Cross-section area of prestressing steel E PC beam without external tendon
for each specimen. =
L /
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Number | Ais | Number | Ay cab.le
r of ratio
© , , I | |
tendon | (cm?) | tendon | (cm? | Ais/Aisios 0 55 1 166 (omd
4 5 548 0.50 Area of lnner Tendon ~ Ais
8 11.096 2 5.628 "0.66 Fig. 8 Relationship between ultimate flexural
strength and cross-section area of internal
12 16.644 0.75 prestressing steel.
Table 3 Calculated results.
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