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Experimental study on crack width control ability of ultra-high performance concrete
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Abstract: The axial tensile stress-strain curves and crack width control ability of three types of ultra-high performance
concrete (UHPC) were investigated, including high strain-hardening UHPC, low strain-hardening UHPC and strain-
softening UHPC, respectively. The tensile stress-strain curves and crack width-strain curves of the UHPC were attained
from tests on dog-bone shape specimens. The results show that the tensile stress-strain curves of high strain-hardening
UHPC and low strain-hardening UHPC include three stages (elastic, strain hardening, strain softening) , while the strain
softening UHPC has only elastic stage and softening stage. The turning point of strain hardening stage and strain-softening
stage is the critical point of slow propagation and rapid expansion of the cracks. The ultimate tensile strain improvement
of UHPC can improve the crack width control ability. When the tensile strain of high strain-hardening UHPC is below
042 %, the crack width is less than 0.05 mm. In comparison with C50 concrete (ultimate strain and ultimate tensile
strength are 0.012% and 2.3 MPa, respectively) , the impact of the crack width checking in serviceability limit state on
high strain-hardening UHPC can be avoided by its excellent crack width control ability, and the high strain-hardening
UHPC can work together with steel under tensile loading before steel yield. It is meaningful to use reinforced high strain-
hardening UHPC in those structures with high demand of crack width control.

Keywords ; ultra-high performance concrete ; tensile stress-strain curve ; strain-hardening; strain-softening; crack width control
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Fig.1 The cross-section of UHPC
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Tab.1 The mix ratio of UHPC matrix

KPE REK ARIGTEECR A 0ERD K TR K 77

1 0.3 0.3 1.34 0.2 0.005

F2 MAHBUESH

Tab.2 The characteristic parameters of steel fiber

Y privmis skstes K, R, R/
; KAzl
Fh2k MPa GPa mm pm kg - m’z)
M4 2500 200 13 200 65 7 850
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Fig.2 Specimen dimension
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Tab.3 Three types of UHPC 28 days compressive strength and

elastic modulus

3 Fh2# UHPC 28 d FIRHRSE/MPa  BAYERIE/GPa
TR As R4k UHPC 155.4 48.9
fIC R 2558 4k UHPC 137.6 48.5

N AS KAk UHPC 125.7 47.4
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Fig.4 Curves of high strain-hardening UHPC
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Fig.6 The stress-strain curve and crack width-strain curves of three types of UHPC
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