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THEORETICAL INVESTIGATION ON NORMAL SECTION FLEXURAL
CAPACITY OF UHPC BEAMS
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Abstract: The relationships among peak compressive strain, cube compressive strength, elastic modulus, and
axial compressive strength were established respectively based on 64 groups of Ultra High Performance Concrete
(UHPC) compressive test data. The equivalent tensile strength of UHPC in the tensile zone was deduced through
the mechanics of composite materials. Based on the plane section assumption, the formula for calculating
normal-section flexural capacity of UHPC beams and the parameters of an equivalent rectangular stress block of
UHPC in the compressive zone were deduced and the equivalent rectangular strength was calculated with the
UHPC compressive constitutive relationship. Based on the data of 28 test beams, the feasibility of calculating the
flexural capacity and the parameters of equivalent rectangular stress block was verified. The results show that the
parameters of an equivalent rectangular stress block are reasonable and the calculated results of the normal-section
flexural capacity of UHPC beams are in a good agreement with the experimental ones.
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Table 3 Comparison of ultimate moment calculated and experimental values

e V(%) 1/ d; P b/mm h/mm h/mm f/MPa f,/MPa  M!/(kN +m) MS/KN =m) MM sk
L1 2.0 59 0.0122 150 200 168 110.20 476.5 38.25 37.06 1.032
L2 2.0 59 0.0309 150 200 164 98.60 478.3 63.5 64.56 0.984
L3 2.0 59  0.0307 150 200 166 105.00 467.6 64.5 65.29 0.988 SCHR[S]
L4 2.0 59  0.0590 150 200 154 99.30 465.2 87 89.83 0.969
L5 2.0 59 0.0967 150 200 139 97.80 465 101 101.20 0.998
L6 2.0 65 0.0819 125 140 97.5 83.11 570 47.8 39.63 1.206
L7 2.0 65 0.0819 125 140 97.5 99.5 570 513 42.89 1.196
L8 2.0 65 0.0819 125 140 97.5 102.2 570 52.5 43.39 1.210
L9 2.0 65 0.0819 125 140 97.5 109.65 570 54.8 44.52 1.231
L10 2.0 65 0.0819 125 140 97.5 94.41 570 455 41.88 1.086 4]
L11 2.0 65 0.0060 180 270 235 190.9 420 833 70.41 1.183
L12 2.0 65 0.0090 180 270 235 192.2 420 922 82.07 1.123
L13 2.0 65 0.0120 180 270 235 196.1 420 116.5 93.99 1.240
L14 2.0 65 0.0131 180 270 215 190.9 420 105.7 88.95 1.188
L15 2.0 65 0.0196 180 270 215 196.1 420 131.6 109.87 1.198
L16 15 60  0.0147 150 200 182 115.1 518.3 48.1 46.40 1.037
L17 15 60 0.0221 150 200 182 115.1 518.3 62.8 62.83 1.000 .
SCHR[25]
L18 15 60 0.0414 150 200 162 1151 518.3 92.8 83.07 1117
L19 15 60 0.0496 150 200 162 1151 518.3 101.6 95.15 1.068
L20 1.0 65 0.0287 150 250 228 116.7 534 124.3 120.18 1.034
L21 1.0 65 0.0489 150 250 201 116.7 534 157.5 145.95 1.079 6]
L22 1.0 65 0.0678 150 250 193 116.7 534 180.6 172.79 1.045
L23 1.0 65 0.0287 150 250 228 116.7 432 128.65 101.07 1.273
L24 1.0 59  0.0300 150 250 218 116.7 529.2 120.3 113.18 1.063
L25 1.0 59 0.0490 150 250 200 116.7 529.2 1445 143.10 1.010
L26 1.0 59 0.0670 150 250 195 116.7 529.2 171.6 172.97 0.992 JCHR[10]
L27 1.0 59  0.0300 150 250 218 116.7 418.6 93.65 93.44 1.002
L28 1.0 59  0.0300 150 250 202 116.7 435.0 90.6 84.30 1.075
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