% 46 5% 6 AR5 xR TR FIRP E L Vol. 46 No. 6
2024 412 A Journal of Civil and Environmental Engineering Dec. 2024

SFYTIE L SR A T AT R 2 0D SR ZE 4 55w P A

AR K BAEL L EAL, BB
(L 75K % A7 % A5 0k 5 T4 4 % R K 30 3 2 1 F 6197 b L 263 100044,
2 AFRFH BB, AF 100034; 3. 2 £ Be TALRLAFLI A F AR E,LTF 100061)

W OE AR IRAERBLIPREEFPEAFOREED LA ZTHMERBRLADIREZRYRS
MK, CHMRALINE AT S 2 FERE L ORRAB TR, RREEREIK, 2FHRERST
AAMNRELITRASEAZUIZ AL RE L, EAFHRKERENRTEHZRETHAZ
FRVAEDRAZRENRB LY RE X EH AR RATHESREHOEDREES
BEAEAREWHa, RELEREAN MERG AT FHREBRER, QR ERE LA M, 82
FABLERNLRADBHROLE  ELEREIUT LR T REZRNSG, QLR ERER
BEHRERAETAR, REIATEEE DN S FHARREN , OEXDREREFRORDRAETY
FAEY R JERIR S Jy Fe B REE 69 B K W ¥ K
KER:XRASRBEL, ORDRERE ORDRXA T TR T RE
FESES:TU528.01 XEERE A M EHS:2096-6717(2024)06-0148-08

Influencing factors of aggregate mortar coating under the
condition of equal slump-flow
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Abstract: Cement (sand) slurry in the concrete plays a dual role of gelation and lubrication, its dosage with
concrete increase with the increase of fluidity requirements, the existing research shows that slurry can lead to
volume stability of concrete problems and low degree of green environmental protection, but the aggregate
gradation on the effect of reasonable dosage of slurry in the concrete research is still rare. The influence of coarse
aggregate grading and mortar rheological features on the mortar coating thickness and mortar coating content of
coarse aggregate is studied by adjusting the mortar content under the condition of equal slump-flow of concrete,

which coarse aggregate has a fixed amount and relative less bulk voids. The mortar coating thickness increases
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monotonically with the increase of the geometric average particle size of coarse aggregate, mortar coating

content shows a trend of first decreasing and then increasing, while a minimum mortar coating content occurs

around the optimal geometric average particle size. It has also been proved that larger mortar coating thickness

and mortar coating content are required with higher fluidity, but the smaller the optimal geometric mean particle

size. The mortar coating thickness and mortar coating content increase with the increase of mortar yield stress

and plastic viscosity under fixed particle size grading of coarse aggregate.

Keywords: flow concrete; mortar coating thickness; mortar coating content; coarse aggregate grading; slump-flow
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Table 1 Main performance indexes of cement

B ) HE 25 1 18] /min . BLYTIRE /MPa LR/ MPa
bR/ % — - 4 BF (80 um Fi 43 )/ %
wE 2t 3d 28 d 3d 28d
26.9 160 240 0.4 4.6 7.5 22.8 47.5
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Table 2 Main performance indexes of fly ash

45pm fifi I/ T K b 2B/ I P fE
KI% (g/cm®) /% (m*/kg) /%
10 2.24 93 352 80. 0

x3 WENEEMEREIER

Table 3 Main performance indexes of slag

45 pm i 4e/ % #EE/(g/em?)  HFERER/ (m®*/kg) FAEL/ %

4.01 2.81 438 91
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Table 4 Main performance indexes of fine aggregate

MMEERTEC  JEREIRAR/ Y0 ik AR/ WHE(E/ (g/kg)

3.4 21 2.2 0.4

HLHE R T 2R PR R R AR 3R 5 PR
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Table 5 Main performance indexes of coarse aggregate

FUWHEL/  BEMEBEE, oK NGRS ZE B
(kg/m?) (kg/m*) /% R/ % /%
2575 1751 0.6 6.8 41
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Table 6 Coarse aggregate gradation and geometric mean

particle size of C30 concrete

SRR ARE A/ %
- — JLfTT
215 4.75~9.5 9.5~16 16~19 19~26.5 »
FiAE/mm
mm mm mm mm
2 1 100.0 0.0 0.0 0.0 6.7
AL 2 55.0 45.0 0.0 0.0 9.2
ML 3 40.0 39.0 21.0 0.0 11.2
2t 4 34.0 29.7 20.1 16. 2 13.0
B 29.4 15.1 29.3 26.2 14.7
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Table 7 Coarse aggregate gradation and geometric mean

particle size of C50 concrete

IR E A/ Y

JU 3
5 4.75~9.5 9.5~16 16~19 19~26.5 »

BiAE /mm

mm mm mm mm

YL 5 29.4 15.1 29.3 26.2 14.7
YL 6 33.1 21.9 27.8 17.2 13.5
£ 44.1 18.9 19.6 17. 4 12.5
ERS 61.3 17.2 21.5 0.0 10.0
) 73.5 26.5 0.0 0.0 8.2
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Table 8 C30 concrete mix proportion
MR R R/ %  KRME/kg WK E/kg BT /kg  KTH/kg B4 /kg A /kg WK/ %
0.8 39.6 18. 05 7.38 4.92 13.74 65. 44 100 0.68
0.85 41.0 19.18 7.90 5.23 14. 56 69. 54 100 0.68
0.9 42.4 20. 31 8.31 5.54 15. 38 73.64 100 0.68
0.95 43.7 21.44 8.82 5.85 16. 31 77.74 100 0.68
1.0 45.0 22.56 9.23 6.15 17.13 81.85 100 0.68
1.05 46.2 23.69 9.74 6.46 17.95 85.95 100 0.68
1.1 47.4 24.82 10. 15 6.77 18.87 90. 05 100 0.68
1.15 48.5 25.95 10. 67 7.08 19.69 94.15 100 0.68
1.2 49.5 27.08 11.08 7.38 20.51 98. 26 100 0.68
1.25 50.6 28.21 11.59 7.69 21.44 102. 36 100 0.68
1.3 51.6 29.33 12.00 8.00 22.26 106. 36 100 0.68
1.35 52.5 30. 46 12.51 8.31 23.08 110. 46 100 0.68
1.4 53.4 31.59 12.92 8.62 24.00 114. 56 100 0.68
1.45 54.3 32.72 13.44 8.92 24.82 118.67 100 0.68
1.5 55.1 33.85 13.85 9.23 25.74 122.77 100 0.68
*9 CSORELEAL
Table 9 C50 concrete mix proportion
WAL W/ KRHE/kg BRI /kg 58 /kg K kg W4/ kg i /kg K R I/ %
0.8 35.7 27.18 3.88 7.77 12.84 55. 66 100. 00 0.39
0.85 37.1 28.91 4.10 8.31 13.59 59. 12 100. 00 0.39
0.9 38.5 30. 64 4.42 8.74 14. 46 62. 57 100. 00 0.39
0.95 39.8 32.25 4.64 9.28 15.21 66. 02 100. 00 0.39
1.0 41.0 33.98 4.85 9.71 16. 07 69.47 100. 00 0.39
1.05 42.2 35.71 5.07 10. 25 16.83 73.03 100. 00 0.39
1.1 43.3 37.43 5.39 10. 68 17.58 76.48 100. 00 0.39
1.15 44.4 39.05 5.61 11.22 18.45 79.94 100. 00 0.39
1.2 45.5 40.78 5.83 11.65 19. 20 83. 39 100. 00 0.39
1.25 46.5 42.50 6.04 12.19 20. 06 86. 95 100. 00 0.39
1.3 47.5 44.23 6.36 12.62 20. 82 90. 40 100. 00 0.39
1.35 48.4 45.85 6.58 13.16 21.57 93. 85 100. 00 0.39
1.4 49.3 47.57 6. 80 13.59 22.44 97. 30 100. 00 0.39
1.45 50.2 49. 30 7.01 14.13 23.19 100. 76 100. 00 0.39
1.5 51.0 51.02 7.34 14.56 24.06 104. 31 100. 00 0.39
4000 4000 P
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Fig. 1 Relationship between C30 concrete mortar coating

thickness and geometric mean particle size
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Fig. 3 Relationship between coarse aggregate mortar
coating content and geometric mean particle size under

different slump-flow requirements of C30 concrete
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different slump-flow requirements of C50 concrete
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Table 10 Comparison of rheological parameters and mortar coating thickness of two mortars

. A BRI 2R/ pm
21 51 Ji IR 71/ Pa WEF B/ (Pars)
P 500 mm PR 600 mm Y 700 mm
C30 191.7 3.2 1598.7 1987.8 2 588.7
C50 346. 5 5.1 2933.2 3483.5 3 666.4
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Fig.6 The relationship between the coefficient £ and each mortar content at different slump-flow requirements
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Fig.7 The relationship between the coefficient k and each mortar content at different slump-flow requirements of C50 concrete
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