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Experimental on flexural behavior of segmental precast
concrete beam with internal tendons and external tendons
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Abstract: In order to investigate the effect of ratio of internal tendons and external tendons on
performance of the SPCB, three different ratios of internal tendons and external tendons were
considered to make three segmental precast concrete beams for the experiment of ultimate
strength destructive tests. The deformation properties, cracks distribution characteristics and
failure modes of the three concrete beams were studied. The results show that the more internal
tendons are, the higher ultimate strength capacity will be. The deformation of SPCB is mainly
focused on the segment joints and the cracks of SPCB are mainly epoxy opening between the
joints. The opening width of the joints along vertical direction are in accord with the plane section
assumption. The ultimate stress of external tendons can be up to 1 400 MPa-1 600 MPa and the
stress increment is about 35%-45% , whose contribution to the ultimate bearing capacity should

not be neglected. The load-strain curve of plain reinforcement of SPCB shows an obvious turning
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point at the moment of joint cracking. The strain grows faster after cracking, but is still less than

the yield strain. Therefore, the minimum reinforcement ratio is recommended. 3 tabs, 16 figs,

16 refs.

Key words: bridge engineering; internal tendons and external tendons; segmental precast concrete

beam (SPCB) ; flexural behavior; failure mode
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Fig. 1 Divided segment components
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Fig. 2 Arrangement of internal tendons and

external tendons: telos(left), deviators(right)
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Tab.1 Basic parameters of internal tendons and external tendons
. Wb | AR | A5 )
R ! | E
H/ H/AR W/
SPCB-2-6-2 2 6 2 3+ 1
SPCB-2-4-4 2 4 4 1:1
SPCB-2-2-6 2 2 6 1:3
F2 BRIAFMER
Tab.2 Mechanical properties of concrete
REE LRI | JUEIRIE/ MPa | #PERE/MPa | % B/ (kKN » m™9)
38 T e 32.2 2.37X10* 25.0

Hf7:cm

P4 BRI I (2D ™ i ()
Shear key joint type: concave(left),convex(right)
x 3 EREIERE S S FE R

Tab.3 Mechanical property of internal tendons and external tendons

Fig. 4

B EE e SREE/ EAR/| AREEEEE | iR/
Fh2k MPa mm? A %% kg
A K2k 1X7-912.7 1 860 98.7 0. 84
ToRL &5 1 X7-912. 7 1 860 98.7 0.004 0. 84
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Fig. 8 Deformation curves of each segmental

prestressed concrete beam
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