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Research on flexural performance of UHPC deck panel
containing small coarse aggregates
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(1. College of Civil Engineering, Hunan University, Changsha 410082, China; 2. Key Laboratory for
Wind and Bridge Engineering, Hunan University, Changsha 410082, China)

Abstract: A novel UHPC deck panel containing small coarse aggregates was proposed and used to improve the flexural
performance of ordinary concrete bridge deck for long-span composite girder cable-stayed bridges. Both the basic material
properties of UHPC containing small coarse aggregates and the flexural performance of the UHPC deck panel containing
small coarse aggregates were studied in the present work. Based on material tests, the constitutive relation, elastic
modulus and drying autogenous shrinkage of UHPC containing small coarse aggregates were investigated. It was found
based on the results that by adding small coarse aggregates to UHPC, the compressive performance can be improved and
the drying autogenous shrinkage of UHPC can be decreased, but the bending or tensile strengths and toughness may also
be decreased. In the bending tests of UHPC deck panel containing small coarse aggregates, the load-deflection relation
and the moment-maximum crack width relation of the specimens were studied. It was found that the specimens had high
cracking strengths and failed with multiple crack development. The results of bending tests, finite element analysis and
bearing capacity calculation showed that the UHPC deck panel containing small coarse aggregates had good flexural
performance and crack resistance, but the adverse effect of adding small coarse aggregates to UHPC on its tensile
properties should be fully taken into account when calculating the bearing capacity.

Keywords: bridge engineering; UHPC deck panel containing small coarse aggregates; flexural performance; steel-
UHPC lightweight composite girder
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Table 1 Composition of 1m* UHPC containing

small coarse aggregates
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Table 2 Experimental results of mechanical behavior of

UHPC containing small coarse aggregates
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Fig.1 Compressive constitutive relation of UHPC

containing small coarse aggregates
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Fig.2 Four-point bending test and

load-deflection curves
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Table 3 Comparison of material properties
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PIvESRE T, 7.76 11.25 0. 69
PIVESREL 1, 13.02 31.32 0.42
HLHiR; 1 (MPa) 7.66 8.43 0.91
W BRFLI AL (pue) 2650 5900 0. 45
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Table 4 Comparison of self-weight calculation

WH FOHEEL UHPC W TR Hi A
JEBE (em) 16 28 _
ZH(KN(m?) 25.8 24 —
it (kN(m?) 4.13 6.72 0.61

. BEPMEEGALENT, RELWARESHRE G ERE
T A BT RFEY (JG) 55—2011) , & /NECHE K UHPC 1A IR
ARSCRIRE

ZAEIEYEE

TR 1A R ERL ot
g BRI

Y = A

E 5 UHPC R HFEBUR = E
Fig. 5 Partitioned specimens of UHPC deck panel
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Table 5 Basic parameters of UHPC deck panel specimens
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specimens and finite element models
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