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Study on basic mechanical properties and conversion relationship of
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Abstract: In order to study the relationship between splitting tensile strength, axial compressive
strength, elastic modulus and cubic compressive strength of gneiss machine-made aggregate
concrete, the basic mechanical properties of 11 groups of C50 gneiss aggregate concrete were
tested at different ages by selecting the water binder ratio, the rate of machine-made sand and the
stone powder content in machine-made sand as the mixing parameter variables. Based on the test
results, the influence of the mixing ratio parameters on the mechanical properties of gneiss
aggregate concrete was discussed, and the conversion relationship between the cubic compressive
strength and other mechanical properties was analyzed by using the mathematical statistics

regression method. The results show that among the mechanical properties of gneiss aggregate
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concrete, the splitting tensile strength is the most affected by the change of proportioning

parameters, the cubic compressive strength and axial compressive strength are the second, and

the elastic modulus is the smallest. The fitted conversion relationship between splitting tensile

strength, axial compressive strength, elastic modulus and cubic compressive strength of gneiss

aggregate concrete can more accurately reflect the relationship between the cubic compressive

strength of gneiss aggregate concrete and other mechanical performance indicators than the

corresponding relationship in GB 50010-—2010. The rebound value of gneiss aggregate concrete

test block has little correlation with the cubic compressive strength.

Key words: gneiss aggregate concrete; mechanical property; machine-made sand; mix proportion

parameter; conversion relationship; regression analysis
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Table 1 Main physical and mechanical properties of gneiss gravel and machine-made sand
RWERL/ | WA/ RN MB fii/
LIRS - =R % WK %/ oo | E ek Yo | AR/ % PP/ 00 | B/
(g+em™3) | (kgsm™3) /% (gekg D
s 2.676 1560 12.8 4.0 0. 26 0.72 0
HL &> 2.598 1636 19.0 0.29 5.3 0.51 0 0.025
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Fig. 1 Typical petrographic structure of gneiss gravel ZIals IAEZE 60 kN F 76 5 35 185 25 1% 0L F gE 47 [|] 98
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Table 2 Chemical composition of gneiss machine-made sand
=37 Si0O; Al Oy Fe; O3 CaO MgO TiO, Na; O K;0O P, O SO3 ek
WS % | 71,23 15.53 1.63 1.44 0. 40 0.15 3.57 4.73 0.08 0.06 1.41
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Table 3 Mix proportions of gneiss aggregate concrete

- A A M/ (kg « m ) WK A | YRR/ IR/
7K e 7k ik BL > ¥ 7K /% mm mm
Al KB L 0. 31) 424 58 0.0 715.0 1118 149 1. 20 220 550
A2/B3/C2 | JKHEHC0.33) 424 58 0.0 715.0 1118 159 1.05 210 510
A3 JK B B (0. 35) 424 58 0.0 715.0 1118 169 1. 00 200 510
A4 JK B HE 0. 37) 424 58 0.0 715.0 1118 178 0. 90 205 480
Bl WR35%) 424 58 0.0 .0 1192 159 0. 80 205 505
B2 W (37%) 424 58 0.0 678.0 1155 159 0.95 200 510
B3 W (39%) 424 58 0.0 715.0 1118 159 1.05 210 510
B4 (41 %) 424 58 0.0 .0 1082 159 1.15 195 500
B5 WHR(43%) 424 58 0.0 788.0 1045 159 1.35 200 495
Cl ARG %) 424 58 0.0 715.0 1118 159 1.00 205 500
C2 Gk E =G 3%) 424 58 0.0 715.0 1118 159 1.05 210 510
C3 A= .5%) 424 58 16. 6 698. 4 1118 159 1.10 200 480
C4 AR 0% 424 58 35.5 679.5 1118 159 1.15 190 505
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Fig.2 Influence of water binder ratio on mechanical

properties of gneiss aggregate concrete
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Fig.3 Influence of sand percent on mechanical
properties of gneiss aggregate concrete
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Table 4 Comparison between calculated and experimental results of splitting tensile strength of gneiss aggregate concrete
7 d BERPLH SR I/ MPa 28 d BY R4 R IR 56 d BF AR B/ MPa
ETRE e/ | PHaE/ ARXS 35 KEME/ | T EE/ AHA 1% A/ | BT (E/ ARXT R
MPa MPa %/ % MPa MPa %/% MPa MPa %/%
Al 4.0 4.4 10.0 4.5 4.8 6.7 4.8 5.0 4.2
A2/B3/C2 3.3 4.1 24.2 3.8 4.6 21.1 4.4 4.7 6.8
A3 3.2 4.0 25.0 3.8 4.4 15.8 4.2 4.5 7.1
A4 3.0 3.8 26.7 3.6 4.2 16.7 3.9 4.4 12.8
Bl 2.9 3.8 31.0 3.4 4.3 26.5 4.0 4.4 10.0
B2 3.0 3.9 30.0 3.7 4.5 21.6 4.2 4.6 9.5
B4 3.1 3.9 25.8 3.6 4.4 22.2 4.1 4.4 7.3
B5 2.9 3.8 31.0 3.5 4.3 22.9 3.9 4.4 12.8
Cl 3.1 4.0 29.0 3.7 4.5 21.6 4.0 4.6 15.0
C3 3.4 4.2 23.5 4.0 4.7 17.5 4.6 4.8 4.3
C4 3.7 4.3 16. 2 4.2 4.8 14.3 4.7 4.9 4.3
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Fig. 6 Relation between axial and cubic compressive

strengths of gneiss aggregate concrete
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Table S5 Comparison between calculated and experimental results of axial compressive strength of gneiss aggregate concrete

- 7 d B R 28 d 0 HT R IR
55 H / MPa ML/ MPa MR/ % 55/ MPa MG 58/ MPa HAXF IR/ %

Al 51.4 50.8 —1.2 61.8 57.0 —7.8

A2/B3/C2 46.9 46.1 —1.7 56.3 52.8 —6.2
A3 45.2 44.1 —2.4 53.9 50. 8 —5.8
A4 43.8 42.0 —4.1 50.7 48. 4 —4.5
Bl 42.8 41.9 —2.1 52.6 48.9 —7.0
B2 44. 4 43.0 —3.2 54.7 51.5 —5.9
B4 44. 8 42.9 —4.2 53.3 47.5 —10.9
B5 42.2 41.2 —2.4 52.2 49. 2 —5.7
C1 46. 2 45.1 —2.4 54.5 51.0 —6.4
C3 48.1 47.3 —1.7 57.7 55.3 —4.2
C4 51.8 49.1 —5.2 58.5 56.1 —4.1
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