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Preparation of ultra—high performance concrete containing crushed
stones and analysis of its influencing factors

LI Chang—ji, SUN Jun—feng
( No.5 Engineering Co., Ltd. of CCCC First Harbor Engineering Co., Ltd., Qinhuangdao, Hebei 066002, China )

Abstract: UHPC is currently a new type of structural material with great development prospects and application value. This
paper analyzes the effects of different gravel content and fiber types on the physical and mechanical properties and durability of
UHPC through experiments. The results indicate that the addition of crushed stone reduces the fluidity of UHPC. The
compressive strength and axial compressive strength of UHPC show a phenomenon of first increasing and then decreasing with
the increase of gravel content, and their variation law follows the quadratic curve fitting equation. There is an optimal content
that makes the compressive performance of UHPC optimal. The flexural strength, elastic modulus, and chloride ion permeability
of UHPC show varying degrees of decrease with the increase of gravel content. The research conclusion has certain guiding
significance for the practical application of UHPC on-site.
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0.16~1.25 mm, %A fbAE i 98.4%.

3) WAy BESHIX 5~10 mm WS A AT,
R 0.5%, PH0.1%, & AR 4.1%, FERHME
57%, FWHEREE 2720 kg/m®, HEFUERE 1510 kg/m’,

4) AN LI AR A e R R = M RE VR
K, WOKHE 33%, AE TS E 001%, EE

1.4% , WKRLL 34%, WIBEERTA] 22 140 min, £
BERTE]22 160 min, 7 d PR, 136%, 28 d $it
JE5RE F 131%.,

6) ZF4E: SRIVLIR I3 R A 7 5 AT 4
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Table 1 Test mix proportions
dE | R | — ?@iﬁﬁﬂm%mﬂ ‘
TR AERp 5~10 mm fE(] K RIRTRK ) L4k
Al 0 1081 1081 0 195 22.82 20.5
A2 20 915 915 366 165 20.13 19.2
A3 40 794 794 635 143 17.47 16.7 B LA 4
A4 70 662 662 927 119 14.57 13.9
A5 100 568 568 1137 102 12.50 11.9
Bl 0 1044 1044 0 188 21.93 142.0
B2 20 891 891 357 160 18.72 1212
B3 40 778 778 622 140 1633 105.8 LT 4
B4 70 653 653 914 118 13.71 88.8
B5 100 563 563 1125 101 11.81 76.5
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FSEHERLIARE . SR Se s B TR s, I
B . R e e i A AR R T A i SRR
Bl ik KAy 2% %, HrE 24 h JEPREE, BRI bR

BARERES T2 IR ARSI o
2 HBERSH

IR BN 5 7 B0 TR . 2 R A O
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Table 2 UHPC physical and mechanical performance test results

- BT A % TAEM:/mm PSR/ MPa LR 5 /M Pa 28 d m‘;z]gﬁ}g/
B3 P RE 74d 28 d 74d 28d
Al 0 — 820 88.0 90.7 10.6 113 84.0
A2 20 240 590 90.8 94.6 115 12.6 98.3
A3 40 210 485 91.5 97.7 10.7 13.0 100.9
A4 70 165 394 87.0 92.9 10.8 12.0 97.4
AS 100 80 — 79.9 86.4 10.4 11.5 84.3
B1 0 — 800 106.5 117.8 12.9 13.4 102.2
B2 20 220 510 108.1 121.3 11.4 11.6 114.0
B3 40 200 460 106.5 122.8 11.9 12.2 120.7
B4 70 140 360 99.1 120.6 12.3 12.4 116.4
B5 100 50 — 87.2 108.2 11.6 12.0 102.3
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Fig. 1 Curve of slump with different crushed stone content
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Fig. 2 Curve of compressive strength with different
crushed stone content (Synthetic fiber)
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Fig. 3 Curve of compressive strength with different
crushed stone content (Steel fiber)
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Fig.4 Curve of compressive strength ratio of 7 d to 28 d
with different crushed stone content
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Fig. 5 Curve of axial compressive strength at 28 d with

different crushed stone content
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Fig. 6 Curve of flexural tensile strength with different
crushed stone content (Synthetic fiber)
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Fig.7 Curve of flexural tensile strength with different
crushed stone content (Steel fiber)
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Table 3 UHPC elastic modulus test results

AT Yk GIERAE
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WAEE/% | 0 | 20|40 | 70 |100| 0 | 20 | 40 | 70 | 100

28 d HpEAE
H#/GPa

IR

47.5|45.6|44.0{36.8|33.4(67.0/43.6|36.6|31.1|30.2
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Fig. 8 Curve of elastic modulus with different crushed

stone content
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Fig. 9 Curve of electric flux with different crushed stone
content
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