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Abstract

In order to achieve the engineering application of ultra-fine sand concrete (USC), the influences of
the substitution rate of ultra-fine sand and the size of specimens on the ultrasonic wave velocity,
compressive strength and splitting tensile strength of USC were studied, and the variation law of the
conversion coefficient between compressive and tensile dimensions of USC was explored. The re-
sults show that the ultrasonic wave velocities of USC decrease with the increase of the substitution
rate of ultrafine sand. When the substitution rate of ultrafine sand is 20%, the ultrasonic wave
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velocities of USC with side lengths of 100 mm and 150 mm are the highest at 28 d, reaching 3.92
km-s-1 and 4.24km-s-1 respectively. With the increase of the substitution rate of ultrafine sand, the
compression dimension conversion coefficient of USC gradually decreases, and the tensile dimen-
sion conversion coefficient first decreases, then increases, and then decreases again. When the sub-
stitution rate of ultrafine sand reaches 60%, the conversion coefficients of compressive and tensile
dimensions deviate from the reference value by 1 to the greatest extent.
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Figure 1. Distribution of ultra-fine sand particle size
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Table 1. Chemical components of fly ash
F 1. MRREFEAS

Chemical components CaO SiO2 ALO3 Fe203 SOs MgO TiO2

Mass ratio (%) 6.12 38.5 23.6 7.49 2.13 3.66 2.14

2.2. AT

Table 2. USC mix proportion
F*2.USC iLAtt

Group C&;?::’;;t Coarse aggregate (kg/m?) Rf)]}l;;e:;ﬁn(t(;) ?te ﬁfg.l;cffﬂe;tnzazi A)o)f S/B
AF28S0 302.824 1053 28 0
AF28S2 302.824 1053 28 20
AF28S3 302.824 1053 28 30 1.92
AF28S4 302.824 1053 28 40
AF28S6 302.824 1053 28 60

VE: s A RoRKIREE 0.38; SO S2. S3. S4. S6 43 RIS B AREN 0% 20%. 30%- 40%F1 60%; F28 &
TR BARE N 28%.

IRIG LK L (0.38) B 3(0.44) BB K B AR (28%) N e &, AR B AR (0% 20%- 30%- 40%
1 60%) N EICH] USC, HEARLA LI 2. R4 (RE LY ) 5838 77 V205 HE) (GB/T 50081-
2019)H3E, AR A HEHIE 12 RSN 100 mm x 100 mm x 100 mm RS2 7 AR AR 12 N RSFA 150
mm % 150 mm x 150 mm SZ 7R . 3 ALK 100 mm A1 3 AiAK 150 mm FERAEA 1 /NH, 3t 4 /N,
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Figure 2. Layout of measuring points
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50081-2019), Kb Lz BRI 75 BE RIS HL(SHT4106) I & B B 5 BE , Indk o SR Fpd, n#k
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Figure 3. USC ultrasonic velocity
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B 4 R T SRR A PP AT R 15 08 X Rk 0 5 B e M R P B e A L AR 1] 4 () SR,
TR P 5 B B AN D 5 B N R A . MR I IIA 28 A RIS & 60%HF, 100 mm AT
T AR B0 5 A i HE AL BRI 14.3 MPa (P18 23.3%), 1M1 150 mm 3440 K % 17.7 MPa (B 30.8%).
ISR T W TN : 156, Rraimb Ll S 803 BHMA 2P B RARN, BRI T ARN A S e IR,
R A R (1) L 3R TR e S T ok 9 XY BB 2 [27], 1155 T B k-5 7K U8 SR Ak 1) 1) SR TR R 45 9 5, O 1
RAERAUEIERE S . B 4(0) P51, BERFAIRD AR B, USC BY R hy o B 5 I 2 PR S 36
BB ES . 3B EIE 30%0, SRAEAFIEAE, Hrd 100 mm #1150 mm 45 7i8 ] 6.5 MPa 1
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RLANZ 5 M RFAN D B AR Z 0T USC Bt s 3 FE 1 PR B2 , I RN AN [ R ~F USC 7EAH [FIARR4ERD B R,
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DOI: 10.12677/hjce.2025.147187 1740 T AT


https://doi.org/10.12677/hjce.2025.147187

o —=—1100D3 | 707
—{+—L150D3 ——1100D28

=701 —4A—1100D7 | 56.5- ——L150D28
= —/—L150D7 | §
<60 —*—L100D28 2 |
53 —/—L150D28| &
5 2
@504 © 5.5
[72] _ y:‘\* = |
§40 %n 5.0
3 =
“ 304 545

20 T T T T T T T 4.0 T T T T T T T

0 10 20 30 40 50 60 0 10 20 30 40 50 60
Replacement rate of ultra-fine sand (%) Replacement rate of ultra-fine sand (%)
(a) PUEHRE (b) BERLHI RS

Figure 4. USC compressive strength and splitting tensile strength
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Figure 5. USC compressive strength size conversion factor
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Figure 6. Relationship between the replacement rate of ultra-fine sand and the size conversion coefficient of compressive strength
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Figure 7. Conversion factors for USC splitting tensile strength dimensions
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