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FIELD TEST ON COUNTERFORCES AGAINST TENDON BEAM OF
PRESTRESSED CABLE FRAME OF SOIL-LIKE SLOPES
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Abstract: The counterforces applied under beams are tested on the site, which is carried out on a granite eluvium
slope reinforced with prestressed cable beams along the expressway from Shantou to Jieyang. The data of the
counterforces are obtained from the earth-pressure cells under the bottom of beams. It is put forward that under a
definite prestressed force, the distribution discipline of the counterforce along the length of beam is quadratic
parabola rather than linear or uniform one. The axial force of the main reinforcement in the beams is also tested at
the same time, which leads to the conclusion that the distribution discipline along the length of a beam is also
quadratic parabola. The distribution discipline obtained from the test confirms that the distortions of the beams are
objective. Considering the distortions of the beams, the bending moment along the vertical beam is calculated
based on differential equation of beams. The results indicate that the distribution discipline of bending moment
along the length of beam is cubical parabola. Both the cubical parabola distribution of the bending moment and the
quadratic parabola distribution of the counterforce are accord with the stress-strain and deformation of the beams.
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Fig.1 Force diagrams of beams
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Table 1 Measured data of beam bottom counterforces kN
% BEAL IRy

B BEBIM 20060914 20061010 20061107 20070126 20070327

0.50 0.078 0.078 0.076 0.086 0.077

0.83 0.027 0.038 0.042 0.039 0.039

1.00 0.027 0.035 0.035 0.033 0.032

1.63 0.015 0.014 0.015 0.016 0.015

Y 223 0.000 0.000 0.000 0.000 0.000

2.68 0.002 0.000 0.006 0.004 0.000

3.11 0.003 0.002 0.002 0.007 0.001

3.68 0.026 0.037 0.037 0.037 0.033

4.18 0.118 0.143 0.147 0.135 0.132

0.45 0.120 0.121 0.126 0.169 0.158

1.00 0.077 0.074 0.074 0.086 0.078

REZE 150 0.001 0.002 0.001 0.001 0.001

2.02 0.035 0.024 0.027 0.034 0.017

2.47 0.049 0.045 0.049 0.051 0.054

along the beam length
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Fig.8 Distribution of the axial forces of the horizontal main
steel along the beam length
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Table 2 Calculation parameters of bending-moments of the
beams
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