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Impact Compression Mechanical Properties of Ultra-High Performance Concrete with
Manufactured Sand
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(1. School of Materials Science and Engineering, Southeast University, Jiangsu Key Laboratory of Construction Materials,
Nanjing 211189, China; 2. Department of Civil Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211100,
China; 3. College of Civil Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: Ultra-high performance concrete (UHPC) was designed with different replacement percentages of manufactured sand,
i.e., 0%, 25% 50%, 75%, and 100% (in mass fraction). The properties of the UHPC, including the quasi static and dynamic
mechanical properties, were examined. The results show that the compressive strength of UHPCs with manufactured sand as fine
aggregates is similar to that of the reference mixture with only river sand. The UHPC with manufactured sand has superior
dynamic mechanical properties. The UHPC with manufactured sand has an effect on its strain rate, and the dynamic increase
factor has a logarithmic function relation with the strain rate. In addition, the finite element method was also employed to simulate
the impact process of the UHPC with manufactured sand.
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F1 EMBULFAEN

Table 1 Chemical compositions of raw materials w/%
Composition CaO ALO; SiO, Fe,03 SO; K,0 Na,0 TiO, P,0s
Cement 63.62 4.45 19.70 2.93 2.93 0.68 0.12 0.27
Fly ash 17.60 6.84 65.67 0.06 0.04 0.035 0.015 0.021
Silica fume 0.2 0.3 95.4 0.8

w is mass fraction.



2 48 55 8 W

THIENE S LRI vk e TRE L I b o T 4 ) A R e < 1179 -

0
—-=-River snad
--Manufactured snad
20+
°
)
g a0
=]
3
2
g 60r
8
Q
=4
80
100 1 1 1 1 1 1
0.080 0.160 0.315 0.630 1.250 2.500 5.000
Sieve diameter/mm
E1 HHESARZES %
Fig. 1 Particle size distribution of river sand and
manufactured sand
F2 AR SHHIRAEREER L
Table 2 Physical properties of river sand and
manufactured sand
Fineness w (water Apparent density/
Type . 3
modulus  adsorption)/% (grem™)
River sand 2.5 0.8 2.600
Manufactured sand 2.8 1.2 2.955

%3 UHPC HEi &tk

Table 3 Mix proportion of UHPC kg/m3

Fly Silica River Manufactured Water  Steel
Sample Cement Wat

er
sh fume sand sand reducer fiber

MON100 606 303 101 1111 0 131.3  50.5 195
M25N75 606 303 101 833 278 131.3  50.5 195
MS50ON50 606 303 101 555 555 131.3 505 195
M75N25 606 303 101 278 833 1313  50.5 195
MIOONO 606 303 101 0 1111 1313  50.5 195
1.3 RIE
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Impact compression stress-strain curves of UHPC
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Table 4 Mechanical parameters of impact compression

Compressive X _, Peakstress/ Peak
Sample Strain rate/s . DIF
strength/MPa MPa strain/%
MON100 156.4 183 187.8 1.10 1.20
230 258.1 1.28 1.65
255 260.0 1.33 1.66
M25N75 158.5 178 178.9 1.16 1.13
224 240.7 1.20 1.52
266 285.1 1.18 1.80
MS0NS50 153.7 169 158.4 1.15 1.03
211 193.1 1.41 1.26
233 189.3 1.59 1.23
M75N25 153.6 190 221.0 1.20 1.44
221 238.8 1.22 1.55
253 271.6 1.17 1.77
MI100NO 162.6 166 166.1 1.43 1.02
236 2542 1.20 1.56
293 312.1 1.39 1.92

DIF is difference.
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Fig. 12 Comparison between numerical simulation value and test value
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Table 5 Comparison of test results and simulation results
. . . . Dynamic impact strength/MPa Dynamic peak strain/107
Strain rate/s Static compressive strength /MPa ) - ) Error/% - - N
Experimental Simulation Experimental Simulation Error/%
166 162.6 166.1 159.1 4.2 1.48 1.25 15.5
236 162.6 258.0 249.5 33 1.17 1.27 8.5
293 162.6 319.9 297.9 6.9 2.87 1.59 44.6
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