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manufactured sand concrete

WANG Xuhao'?, WANG Yakun', YU Haiyang', LI Cheng', GAO Xinmin>’, LI Lin'

(1. School of Highway, Chang’an University, Xi’an 710064, China; 2. Research and Development Center of Transport Industry of
Technologies, Materials and Equipment of Highway Construction and Maintenance ( Gansu Province Highway Traffic Construction
Group) , Lanzhou 730030, China; 3. Gansu Road & Bridge Third Highway Engineering Co., Ltd., Lanzhou 730050, China)

Abstract ; In order to improve the anti-cracking performance of tuff manufactured sand concrete, the mixing ratio of
manufactured sand and stone powder content were taken as the main influencing factors, and the quantitative
evaluation method of concrete cracking risk based on tubular cracking test was proposed. At the same time, the
working performance, mechanical properties, impermeability and sulfate corrosion resistance of tuff manufactured
sand concrete were systematically studied. The test results indicated that the workability and strength of all
machine-made sand concrete were the best when the content of stone powder is 5% ( mass fraction). The sulfate
resistance and impermeability gradually were decreased with the increase of stone powder content, and the
possibility of dry shrinkage and cracking were greater. For the concrete mixed with natural sand and manufactured
sand, the mechanical properties of concrete decreased gradually with the increase of the proportion of natural sand;
Under the proportion of 30% natural sand, it has good sulfate resistance and permeability resistance. Although the
fully manufactured sand concrete is not as good as the natural sand concrete in terms of workability, it is superior in
strength and crack resistance. Using manufactured sand to replace natural sand can get better benefits, but at the
same time, the limit of stone powder content should be strictly controlled (the mass fraction not more than 7% ).
When natural sand and tuff machine-made sand are mixed, the comprehensive performance of concrete is the best
under the mixing ratio of 30% natural sand.
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Tab.1 Chemical composition of cement, fly ash and tuff powder

%
T %y w(7KIE) wOIK)  w(BERAEAH)
Na, 0 0.10 1.64 —
MgO 2.88 4.77 2.55
AlL,0, 4.44 19.42 13.26
Si0, 20.10 36.71 53.42
P,0, 0.06 0.84 —
K,0 0.61 0.46 1.95
Ca0 62.94 25.15 13.52
TiO, 0.24 1.84 2.16
S0, 3.18 1.97 —
MnO, — — 0.79
St0 0.09 0.32 —
BaO — 0.67 —
Fe, 0, 3.09 6.03 12.35
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Fig.1 Cumulative pass rate of three fine powders
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Tab.2 Technical indexes of fine aggregate

FWERL W befit Wby, WA, 1 T

By}

(g'cm”?) % s % (g-kg’l) K%/ %
HLEIR>  2.788 69  26.82 6 1.4 2.00
KIRED  2.689 75 20.32 11 — 1.42
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Fig.2 Gradation curve of fine aggregate
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Tab.3  Proportion of cement concrete

AKYEIRBE L4 FURHRC & 1L/ (kgom ™)

AR

B KA an K e Wt K Wk Al
NS 0 818 0 319 61 1084 167 3.42
MS-35% 286 532 0 319 61 1 084 167 3.42
MS-70% 573 245 0 319 61 1084 167 3.42
MS-100% 818 0 0 319 61 1 084 167 3.42
FC-7% 802 0 16 319 61 1084 167 3.42
FC-10% 777 0 41 319 61 1 084 167 3.42

TREE U Mgl 40 vk 2 B 3E [E ASSHTO
TP119 MLAE HEAT, Wl AR NSF o EAR 150 mm | & &
300 mmABRAEBTAE AR, 000 28 d (BrifE
FARAM T ) o B AR A Fi A2 77 B Proceq
Resipod JR&E 1 B BH R MR AY , iZ AL 2% LA Wenner U

FhL ARG L L 5B S it b F A
RS, Wenmer FELHR i B I s ik 4 3¢ T8 2 3
T A BRI (RS N K i
W 3 s,

(a) FEBHFRABX
B3 mEENESARNREE

Fig.3 Resistivity meter and testing process
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Fig.5 Tubular cracking test process
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Tab.4  Effect of mixing ratio of manufactured sand and stone

powder content on the workability of concrete

R 2 B oK shit
NS I s fR4f
MS-35% AR JeiK — i
MS-70% It JeiK — i
MS-100% it TeioK — i
FC-7% It Jeimk — i
FC-10% Ficyas TeilK B2z




EATRE TR, A BERCEHLHIRNMREE + 1k RE RO 2 Al =29 -

160
140 -
120 +
100

Y% & /mm

60
40t
201

GBI RTY
6 HLHEIRMSELLL S R K a EXHRE L % ERRm

Fig.6  Effect of mixing ratio of manufactured sand and stone

powder content on slump of concrete
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Fig.7  Effect of mixing ratio of manufactured sand and stone
powder content on compressive strength of concrete
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Fig.8 Effect of mixing ratio of manufactured sand and stone
powder content on splitting tensile strength of concrete
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Fig. 10  Effect of mixing proportion of manufactured sand and
stone powder content on corrosion resistance coefficient

of concrete compressive strength
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Fig. 11 Effect of mixing ratio of manufactured sand and stone

powder content on mass loss rate of concrete
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Fig. 14 Stress cracking coefficient of concrete ring under different factors
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