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Tab.1 Physical and mechanical performance of cement

KR e RmEY PRFR BESS I} E]/min ek m/ 3 d i/ MPa 28 d 3%/ MPa
e

(m>-kg™")  HEMHE W AL % YE Yt E/NAD bt
P-042.5 321 s 179 219 3.95 30.1 5.9 49.4 8.2

x2 HEHAKRKBER
Tab.2 Test results of fine aggregate

LR, Gkt SniAy Biliay FoRER Y/

mm g % % %
4.75 29.2 5.84 5.84 0~10
2.36 112.6 22.52 28.36 15~37
1.18 116.4 23.28 51.64 37~60
0.6 89.4 17.88 69.52 52~75
0.3 83.4 16.68 86.20 63~85
0.15 55.1 11.02 97.22 70~ 100
0.075 10.8 2.16 99.38 100
i IS 3.1 0.62 100.00
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Fig.1 The mixture of concrete
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Fig.2 Loading device for compression strength
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Tab.3 Orthogonal array and mix proportion

. K R fﬂéﬂiﬂw%ﬁuﬁ% [Jw/"{ ¥a) %{ 7J<?JE{ 7J</7 aﬁ%%@ﬂ/
A B C(hiEM BB (kg'm™) (kg'm™®) (kg-m™) (kg'm™®) (kg-m™)
1 1(0.23)  1(0.39) 1(15%+15%+8%) 679 1063 372 138 228
2 1(0.23)  2(0.41) 2(20%+10%+8% ) 714 1028 372 138 228
3 1(0.23)  3(0.43) 3(25% + 5%+8%) 749 993 372 138 228
4 2(0.25) 1(0.39) 2(20%+10%+8% ) 675 1055 372 150 228
5 2(0.25) 2(0.41) 3(25% + 5%+8%) 709 1021 372 150 228
6  2(0.25) 3(0.43) 1(15%+15%+8%) 744 986 372 150 228
7 3(0.27) 1(0.39) 3(25% + 5%+8%) 670 1048 372 162 228
8  3(0.27) 2(0.41) 1(15%+15%+8%) 704 1014 372 162 228
9  3(0.27) 3(0.43) 2(20%+10%+8% ) 739 979 372 162 228
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Tab.4 Measured value of compression strength on the 3 d, 7 d and 28 d MPa

s 8 Pk 5 Pl - Pl
w5 w1 w2 wE3 . LW B 7V R T W B - W k2 K3 i
1 38.9 36.9 52.7 38.9 59.4 61.3 63.4 61.4 79.3 78.1 71.2 78.2
2 80.6 73.7 67.8 74.4 84.3 80.0 73.3 79.2 89.0 91.3 84.2 88.2
3 36.3 37.3 36.6 36.7 62.9 53.0 61.8 59.3 79.8 75.3 72.1 75.7
4 53.9 58.8 60.9 58.9 56.6 82.6 86.8 82.6 86.7 63.5 89.0 86.7
5 46.8 56.4 61.0 54.7 66.9 75.2 46.3 66.9 99.1 66.2 79.0 79.0
6 43.6 42.3 45.1 43.7 64.1 71.0 63.0 66.0 64.0 75.3 73.4 71.0
7 41.4 40.1 39.2 40.2 51.4 48.2 58.1 53.0 57.5 67.9 65.2 63.5
8 60.8 65.5 59.6 62.0 71.2 78.1 81.3 76.9 87.5 94.5 72.2 87.5
9 51.3 69.8 54.3 54.3 51.5 67.1 70.0 67.1 70.5 78.0 67.6 72.0

x5 MESWER

Tab.5 The results of range analysis

A B C
K, 14.33 48.40 56.70
K, 56.70 74.70 66.90
K, 43.00 38.70 38.20
K, 20.70 16.13 18.90
K, 18.90 24.90 22.30
K, 14.33 12.90 12.73
R 6.37 12.00 9.57
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Fig.3 The hole of concrete cut section
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Fig.4 The flow performance under different

dosage of crusher dust content
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Fig.5 The concrete compressive strength under

different dosage of crusher dust content
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The Mix Design of C70 Rock Sand Concrete
Based on Orthogonal Experiment

YANG Fang'?, SHENG Bo*"?, LI Youbin®, LIU Yi’, XIANG Qiuzhan’
(1.Space Structures Research Center,Guizhou University , Guiyang 550003, China;2.Guizhou Provincial Key Laboratory of Structural

Engineering , Guiyang 550025, China;3.College of Civil Engineering, Guizhou University , Guiyang 550025, China)

Abstract: Rock sand can be easily obtained and has been widely used in ordinary strength concrete with abun-
dant raw materials. Making high strength concrete has certain difficulty, as rock sand has many edges and cor-
ners, poor grading, high crusher dust content and mud content, etc. In this paper,the mix proportion design pa-
rameters of high strength concrete were optimized by using the orthogonal experimental design. In the case of cer-
tain cementitious materials, three factors were considered, sand rate, water-binder ratio, combined amount of
mineral admixture, three levels of each factor were considered, and the optimal mix proportion design parameters
on the compressive strength of concrete was found out. Based on the optimal mix proportion design, the influence
of the crusher dust content on flow performance and compressive strength of high strength concrete was studied.
The experimental results show that optimal mix proportion design scheme is A, B,C, ;rock sand containing 7% to
10% crusher dust content can improve the working performance and compressive strength of high strength concrete
made of rock sand.

Key words: high strength concrete ; orthogonal experimental design ;sand rock ;crusher dust content



