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Abstract

In order to explore the influence factors of ultrasonic velocity and its relationship with the
strength of desert sand preparation Engineered Cementitious Composite (ECC), ultrasonic mixing
method was used to design different water-to-binder ratio, sand-to-binder ratio, desert sand re-
placement rate and age. The uniaxial compressive strength test and the ultrasonic non-destructive
testing test analyzed the effects of six water-to-binder ratios, three sand-to-binder ratios, four
desert sand replacement rates, and two ages on the desert sand Engineered Cementitious Compo-
site (PVA-DSECC) ultrasonic velocity. The relationship between ultrasonic velocity and PVA-DSECC
compressive strength at different ages and different mix ratios is determined. The test results
show that the water-to-binder ratio, sand-to-binder ratio, desert sand replacement rate and age
have different degrees of influence on the ultrasonic non-destructive testing wave velocity of
PVA-DSECC. Among them, the water-to-binder ratio and the age are the most significant; the
sand-to-gel ratio and the desert sand substitution rate have little effect; linear expression is used
to obtain the expression of the relationship between ultrasonic speed and compressive strength.
The correlation coefficient is 0.85 and the reliability is good.
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TFE/K e 3 &4 kL Engineered Cementitious Composite, fiifk ECC)/E N —FhmnthREIREE T, R
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FrI e, JRE L Z5 R RL A U ARt R 453 EoR IR A (1]

ToARE M HE AR AR E A IR LN IBAE R TE LS, IR SR, XA 451 AT
SVEREREAT V8 (7R [2] o ToRUAR I AR LE RS VR e 1 32 [3] TRt L 32 TAR R RS [4] FEABE[S] [6]
S G5 MR T T DA A TR e 2R 4% 7] [8] [9]. VR B St AN IRI[10] [11] [12] [13]155 BRI TT T ST IZ
TN A YRR B [14] [15] )5 THI S HER D, (£ ECC H ¥R AN A% B2 T VRmAA5 0 (R 78, T 7 YAl
YO £ 1) AR KR R S A M BB SO R A aE . DRIk, i A R 5T PVA-DSECC
PO R 3 S 5 mEE Kk R B N E L,
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2. IRt
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IR RIKYE . IEERD . BB KGR K HARR CAGEEETYE(TRAR PVA 21 4E) AR ) PR
JIEIERE W SCHR[16], B & Bt WAk 1.
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Table 1. PVA-DSECC mix design
5= 1. PVA-DSECC Ft&tbigit

Desert sand PVA volumetric

Numbering Water/binder ratio ~ Sand/binder ratio replacement rate Fly ash content Age
Gl 0.26 0.36 40% 60% 2% 28/90
G2 0.29 0.36 40% 60% 2% 28/90
G3 0.32 0.36 40% 60% 2% 28/90
G4 0.35 0.36 40% 60% 2% 28/90
G5 0.38 0.36 40% 60% 2% 28/90
G6 0.29 0.3 40% 60% 2% 28/90
G7 0.29 0.42 40% 60% 2% 28/90
G8 0.29 0.36 60% 60% 2% 28/90
G9 0.29 0.36 80% 60% 2% 28/90
G10 0.29 0.36 100% 60% 2% 28/90

2.2. R®7E

DU I8 R AR T 2 M B R SET7 PR R R AR S 2 R AR, DR B R A P 3 8L A7 83850
] &1 R AT AR A AT B e i P i

AARIOARYE SCRRAE DS E [17], S HESCHR[18], K FH #75 x 150 mm [FFE PRI, AE 2 E i)
BRLE . B2 6 MMAME, — AR, T TR S D C S RS, BRI E A 3 N, &
HCPE . ISR GB/T50081-2002 (it /y - LR Ie i iEbndl) , 7974 28d/90d, HUH J5#T*&
MKy, RAHERE, BISZEEE, DLEMOARER, BLE TR, #4758 R Bk
36, WO IGE SPUE MR R . W CES A DIUS-05 FE4: e A A A

3. RIE RS
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Table 2. Wave speed and compressive strength test results

3?2 MRS HUEREAMER

Numbering Ultrasonic speed Compressive strength Ultrasonic speed Compressive strength
of 28 days (m/s) of 28 days (MPa) Of 90 days (m/s) of 90 days (MPa)
Gl 3040 47.3 3170 53.1
G2 2950 42.3 3030 40.3
G3 2900 34.4 2920 39.3
G4 2840 31.1 2920 35.4
G5 2760 29 2880 333
G6 2920 38.7 3030 38.8
G7 2960 415 3050 47
G8 2970 40.9 3070 433
G9 2940 40.2 3060 49.8
G10 2930 36.8 3020 47.9

¥ Gl, G2, G3, G4, G5 /K4 5N 0.26, 0.29, 0.32, 0.35, 0.38, WHLLN 0.36, VhiHwbEACE 40%, MHEKIBE 60%; G6, G7
JKIZEEA 0.29, REJEELSM 1M 0.3, 0.42, VWb AN 40%, FHEKIBE 60%; G8, G9, G10 /KfkKth N 0.29, KL 0.36, Viskb#
1R 60%, 80%, 100%, KKEKi5E 60%.
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Figure 1. Water/binder ratio-ultrasonic speed
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Figure 2. Sand/binder ratio-Ultrasonic speed
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Figure 3. Desert sand replacement ratio-Ultrasonic speed
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Figure 4. Relationship between ultrasonic speed and compressive strength
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