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Recently, for UHPC (Ulta High Performance Concrete) which is researched actively, as the tensile strength is absolutely influenced on
the content of steel fiber, in this paper, experiments of compressive strength, elasticity modulus and tensile strength were performed
according to compressive strength and content of steel fiber as variables. By the test results, compressive strength, elasticity modulus
and tensile strength are proportioned and have a good correlation and according to content of steel fiber, compressive and tensile
strength are also proportioned and have a good correlation. In case of elasticity modulus, the difference between test and present
design code is not large, so it is possible to adapt to present design code. On the other hand, in case of tensile strength, as there is no
specification of present design code, new prediction equation is proposed by using nonlinear regression analysis and the proposed

equation have a good correlation to test results.
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Table 1. Mix proportion of UHPC

Unit weight (kg/m’ steel fiber
- ght (kg/m”)

1D o Premix 19.5 | 16.3
%
S IR e R N R e

120 | 23 | 221 1,259 847 | 17.7| 0.7 78 -

150 | 20 | 197 1,288 866 | 24.4 | 0.9 78 39

78 39

180 | 20 | 197 1,270 866 | 18.1 | 0.5

78 78

W: water, S : sand,

P: plasticizer, A: antifoaming agent

Premix binder: cement, zirconium, blast furnace slag,
filler, expansion agent, reduction agent of shrinkage
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Fig. 1. Compressive strength-elasticity modulus relationship of UHPC
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Table 2. Test results of strength and elasticity modulus

f7 (MPa) | E. (GPa) | £’ (MPa) Ste:’“ft,f’]:etr O(E %
120£:1.0 135.6 436 10.39 1.0
120£:1.0 95.1 3522 - 1.0
120£:1.0 129.7 403 10.05 1.0
120£:1.0 119.5 38.0 8.50 1.0
120£:1.0 128.0 39.7 - 1.0
120£:1.0 95.2 34.0 4.55 1.0
120£:1.0 132.7 39.8 7.48 1.0
120£:1.0 133.9 389 - 1.0
120£:1.0 121.6 41.1 6.33 1.0
120£:1.0 141.8 39.9 - 1.0
120£:1.0 134.0 38.9 7.36 1.0
120£:1.0 99.8 342 5.08 1.0
120£:1.0 1372 39.8 - 1.0
120£:1.0 140.6 383 - 1.0
120£:1.0 126.5 36.7 6.57 1.0
120£-1.0 120.0 403 6.06 1.0
120£-1.0 1335 40.1 - 1.0
120£:1.0 139.4 39.2 - 1.0
120£:1.0 14322 416 - 1.0
120£:1.0 136.9 41.1 7.85 1.0
120£:1.0 144.2 419 - 1.0
120£:1.0 117.9 40.0 6.29 1.0
120£:1.0 124.7 38.7 - 1.0
150£-1.5 171.0 48.1 10.59 15
150£-1.5 162.6 48.8 - 1.5
150£-1.5 1743 49.0 11.24 15
150£:1.5 168.7 474 - 15
150£-1.5 117.6 37.8 - 15
150£-1.5 173.5 50.4 - 1.5
150£-1.5 1434 38.9 9.57 15
150£:1.5 1242 379 9.38 15
150£-1.5 152.4 434 - 15
180£:1.5 187.0 44.1 11.70 1.5
180£:1.5 185.4 44.6 13.50 15
180£:1.5 193.6 46.1 14.70 15
180£:2.0 183.0 44.1 16.30 2.0
180£:2.0 190.9 44.0 17.50 2.0
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Fig. 2. Compressive strength-tensile strength relationship of UHPC
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Fig. 3. Compressive strength-elasticity modulus relationship of
UHPC according to fiber content
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Table 3. Comparison between test results and code equation

Ec (GPa)
& test/ test{
(MPa) B || B @) | X
. o : Fig. 1
test | Eq. (1) Fig. 1 ig

120f-1.0 | 135.6 43.6 43.7 40.5 1.00 1.08

120f-1.0| 95.1 352 38.8 352 0.91 1.00

120£-1.0 | 129.7 40.3 43.0 39.7 0.94 1.01

120£-1.0 | 119.5 38.0 41.9 38.4 0.91 0.99

120£-1.0 | 128.0 39.7 42.8 39.5 0.93 1.01

120£-1.0| 95.2 34.0 38.8 352 0.87 0.96

120f-1.0 | 132.7 39.8 434 40.1 0.92 0.99

120f-1.0 | 133.9 38.9 435 40.2 0.89 0.97

120£-1.0| 121.6 41.1 42.1 38.6 0.98 1.06

120f-1.0 | 141.8 39.9 443 413 0.90 0.97

120£-1.0 | 134.0 38.9 435 40.2 0.89 0.97

120£-1.0| 99.8 342 39.4 35.8 0.87 0.96

120£-1.0 | 137.2 39.8 43.8 40.7 0.91 0.98

120f-1.0 | 140.6 383 442 41.1 0.87 0.93

120£-1.0 | 126.5 36.7 42.7 39.3 0.86 0.93

120£-1.0 | 120.0 40.3 41.9 38.4 0.96 1.05

120f-1.0 | 133.5 40.1 434 40.2 0.92 1.00

120£-1.0| 1394 39.2 44.1 40.9 0.89 0.96

120f-1.0 | 143.2 41.6 44.5 414 0.94 1.00

120f-1.0 | 136.9 41.1 43.8 40.6 0.94 1.01

120£-1.0 | 144.2 41.9 44.6 41.6 0.94 1.01

120£-1.0 | 117.9 40.0 41.7 38.2 0.96 1.05

120£-1.0 | 124.7 38.7 425 39 0.91 0.99

150£-1.5| 171.0 48.1 472 45.1 1.02 1.07

150f-1.5 | 162.6 48.8 46.4 44 1.05 1.11

150f-1.5| 174.3 49.0 475 455 1.03 1.08

150£-1.5| 168.7 47.4 47.0 44.8 1.01 1.06

150f-1.5| 117.6 37.8 41.6 38.1 0.91 0.99

150f-1.5| 173.5 50.4 47.4 454 1.06 1.11

150£-1.5| 143.4 38.9 44.5 41.5 0.87 0.94

150f-1.5 | 124.2 37.9 424 39 0.89 0.97

150f-1.5| 152.4 434 45.4 42.6 0.96 1.02

180f-1.5| 187.0 44.1 48.6 47.1 0.91 0.94

180f-1.5| 185.4 44.6 48.5 46.9 0.92 0.95

180f-1.5| 193.6 46.1 49.2 48 0.94 0.96

180£-2.0 | 183.0 44.1 483 46.6 0.91 0.95

180f-2.0 | 190.9 44.0 48.9 47.6 0.90 0.92
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Table 4. Comparison between test results and proposed equation

fi (MPa
f (MPa) v ( ) test/
test Eq. (2) Eq. (2)

120£-1.0 135.6 10.39 7.53 1.38
120£-1.0 129.7 10.05 7.37 1.36
120£-1.0 119.5 8.50 7.07 1.20
120£-1.0 95.2 4.55 6.31 0.72
120£-1.0 132.7 7.48 7.45 1.00
120£-1.0 121.6 6.33 7.13 0.89
120£-1.0 134.0 7.36 7.49 0.98
120£-1.0 99.8 5.08 6.46 0.79
120£-1.0 126.5 6.57 7.27 0.9
120£-1.0 120.0 6.06 7.08 0.86
120£-1.0 136.9 7.85 7.57 1.04
120£-1.0 117.9 6.29 7.02 0.9
150£-1.5 171.0 10.59 12.05 0.88
150£-1.5 174.3 11.24 12.16 0.92
150f-1.5 143.4 9.57 11.03 0.87
150£-1.5 124.2 9.38 10.27 0.91
180f-1.5 187.0 11.70 12.6 0.93
180f-1.5 185.4 13.5 12.54 1.08
180f-1.5 193.6 14.7 12.82 1.15
180£-2.0 183.0 16.30 16.18 1.01
180£-2.0 190.9 17.5 16.52 1.06
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