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Table 1 Chemical composition and compressive strength of cement
253 w/ % HUE R/ MPa
SiO, Fe, Oy CaO Al Oy MgO SO, HAb be kit 3d 28d
21.9 3.78 59.3 6.2 2.99 2.34 3.41 1.05 33.0 53.9
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Table 2 Main parameters of fine aggregate

GiES zﬁrg %m%{g lﬁﬂ%{; ZEBR/ % O/ RE R/ N TERERER/ %
B /(kgem ) /(kg+m ")

KR 2.7 2600 1590 39 0.6 3
Pl a 2.6 2650 1480 44 3.1 5
MLl b 2.8 2650 1520 43 3.7 5
L e 3.1 2620 1610 39 2.0 5
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Table 3 Sand and sandstone mechanism sand concrete mix ratio

%5 IKUE = W s K s R+ S
ACKRERE) 1:2.24:3.36+:0.57:0.32:0.010
BOL#HIE) 1:2.24:3.36+:0.57:0.32:0.010
CAHLHIED) 1:2.31:3.45:0.57:0.32:0.014
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Fig. 1

(al)~(a4) are river sands with particle sizes of 4. 75~2.36, 2.36~1.18, 1.18~0.6 and 0. 6~0. 3 mm, respectively;

(bl) ~(b4) are Mechanism sands with particle sizes of 4. 75~2. 36, 2.36~1.18, 1.18~ 0.6 and 0. 6~0. 3 mm.

River sand and sandstone mechanism sand particle shape
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Table 4 Particle gradation and fineness modulus of sand
Bt/ %
g5 40 i B
4.75mm 2.36mm 1.18mm 0. 6mm 0.3mm  0.15mm
KRS 1.4 11.4 25.4 50. 2 86. 6 98. 2 2.7
HLHI a 0.6 12.8 30.7 51.9 76.9 89.4 2.6
HLHIE b 2.0 23.5 39.7 58.5 78.2 87.8 2.8
HLHIRS ¢ 0.4 31.4 47. 8 60. 6 72.2 84.8 3.1
11 X b3 AR F SR 10~0 25~0 50~10 70~41 92~170 94~80
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Table 5 Sandporosity ratio and stone powder content
ETRE) FRMERE/ (kg e m ™) HEBHE/(kg+m ) SR/ N AR/ e/ %
R 2620 1590 39 0.6
P a 2650 1480 44 3.1
HLED b 2650 1520 43 7.5
HLH S ¢ 2650 1610 39 5.2
*6 THENHBEANMRETEHNESHKELRER
Table 6 Comparison of mortar fluidity and water consumption in river sand and machined sand
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Fig. 2 Performance of river sand and machined sand
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Fig. 3 Compressive strength of river sand and machined

sand concrete
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Fig. 4 Resistance to chloride ion penetration of river sand andmachined sand concrete

(a) RCM method; (b) electric flux method
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Fig. 5 Scanning electron micrograph of river sand and machined sand concrete
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(al)~(a2) river sand; (b1l)~ (b2) machine sand
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Table 7 Concrete pore size distribution

FL4#Z (>10000nm)  FLAR(100~10000nm)  FLF&(0~100nm)

A T LR/ nm LER/%
- L/ % i L/ % L/ %
B A 20. 4 18.5 3.2 19.5 77.3
&L B 17.7 14.6 3.6% 15.4% 81.0
8] AR A - R A
o] -~ L B 010 -~ L B
Ta 147 ~ 0081
= 127 =
£ 0] - 0.06-
8 <
& 87 = 0.04
T 6 S
S 4] = 0.021
27 0.00
] 10 100 1000 10000 10000 1 10 100 1000 10000 10000
LA /mm LA mm

6 ED S HLE TR EE LAY FLES
(a) AL B Ze s (b) FLAR 43 A1 it 28
Fig. 6 Pore structure of river sand and machined sand concrete

(a) cumulative pore volume curve; (b) pore size distribution curve
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Table 8 Sandstone machined sand mix ratio for engineering projects

ik J&E A5 9% IKUE + W= A1 K B ¢+ SR IR H [UES
C35 1:2.31:3.460.57 % 0.32+0.01 0.43 0. 40
C30 1:2.57+3.69:0.61:0.33¢:0.01 0. 46 0. 41
C25 1:3.03:4.18+0.71+0.37:0.01 0.51 0.42
C20 143,345 4.44:0.77:0.41: 0.01 0.54 0.43
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Table 9 Sandstone performance of sandstone in engineering projects

Pt S5 B/ MPa YH&E /3R /mm 28d B 28d B F IR A
7822 7d 28d )t 1h 2 h /C /(X10%m* « s7h)
€35 42.9 61.5 155/360 140/375 130/330 2729 13.6

C30 39. 1 57.5 160/430 155/410 158/380 3735 15.9

C25 31.7 47.1 165/355 150/330 140/320 4233 17.3

€20 27.5 42.3 165/465 135/450 130/355 4792 24. 0
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Sand particles characteristics of sandstone mechanism and
properties of prepared concrete

YAN Guangming, YIN Suhong, GUO Wenhao, LIU Peng LU Hui
School of Materials Science and Engineering » South China University of Technology ., Guangzhou 510641,China

Abstract. The grain characteristics, gradation and stone powder content of sandstone sand and its influence
on sand water demand were investigated. The performance of sandstone mechanical sand concrete were
discussed. The results show that compared with river sand, sandstone surface sand has a rougher sand
surface and with more angular angles, which is biased towards the gradation of “two side large and middle
small” and a relatively large amount of stone powder, all of which will increase the water demand and make
the concrete flow performance deteriorated; the C35 strength grade concrete is prepared by using sandstone
machine sand with the same porosity ratio in river sand. The work requirements can be satisfied by
appropriately increasing the amount of water reducing agent, and the strength and chloride ion
permeability resistance are better than river sand concrete. For practical projects, the C20-C35 concrete of
different strength grades is prepared by machine sand, and its performance indexes meet the design
requirements,

Key words: sandstone mechanism sand; particle characteristics; performance of formulated concrete



