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EXPERIMENTAL STUDY ON
PRESTRESSED-HIGH-STRENGTH-LIGHT-WEIGHT -CONCRETE
CONTINUOUS RIGID FRAME BRIDGE

HUANG Sheng-nan , LIU Ying-kui , YE Lie-ping , SUN Hai-lin , FENG Peng , LU Xin-zheng

(Department of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract: High-strength-light-weight concrete (HSLWC) (with a cube strength higher than CL40) has a bright
future in the application of large-span bridges due to its obvious advantages. It reduces the self-weight of the
bridge, so that the internal stress can be smaller, the span can be larger and the number of piers can be reduced.
An experimental research on a 3-span prestressed continuous rigid frame model bridge with a superstructure made
of CL50 HSLWC is presented in this paper. The prototype of the bridge model is located in the 14th section of the
highway connecting Anning and Chuxiong in Yunnan province. The model bridge was designed by the scale of
1/4 and was tested under 10 different load cases. The test results showed that the prestressed HSLWC continuous
rigid frame model bridge had good mechanical performance. Under a traffic load which was 1.0 to 1.5 times of its
design load, all indices of the bridge model satisfied the requirement of design standard. And under 2 times of
design load, parts of indices were beyond the standard requirement but the bridge still showed good ductility. And
under very large overload situation, the bridge was damaged seriously but it still could maintain the load capacity
and did not collapse.

Key words: rigid frame bridge; model experiment; high-strength-light-weight concrete; prestress; residual
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Table I Material parameters of the model bride
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Table 2 Load schemes
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Fig.5 Load-deflection curves from load step 1 to load step 3
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Fig.6 Load-deflection curves from load step 4 to load step 6
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Table 3 Deflection, residual deformation and crack width
1Py / 25kN 1.5Py / 37.5kN 2Py / 50kN 3Py / 75kN 4Py / 100kN Jmm
L/f Winax / MM L/f Winax / mm L/f Winax / Mm L/f L/f
1 2322 1789 0.05 0.15
2 1605 681 0.1 0.65
3 2136 1394 0.05 0.66
4 2058 0.1 895 0.15 0.82
5 1051 0.1 239 0.25 2.13
6 1480 0.1 601 0.2 2.38
7 1251 0.2 857 0.3 243
8 1213 0.2 625 321 4.89
9 788 438 302 26.35
10 257 200 160 75 66.54
11 114 101 79
Py Py 25kN L L 85m f Winax
(H) (1 1.5
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