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Limit Content Analysis of Adhesion Mortar Based on Mechanical Properties

WANG Zhen, WANG Xinjie, ZHU Pinghua, LIU Shaofeng

(Department of Civil Engineering, Changzhou University, Changzhou 213164, China)

Abstract: Based on quantitative analysis of adhesion mortar on recycled coarse aggregate and literature da-
ta, the relationship between its content change and physical properties of recycled coarse aggregate were
studied. The rule of mechanical properties of concrete with 100% recycled coarse aggregate and different
adhesion mortar content was determined. Taking the adhesion mortar content as independent variable, the
mechanical properties as dependent variable and the target strength as the limit value, the limit content
was determined by mathematical method. It is found that the physical properties of recycled coarse aggre-
gate decreases with the increase of adhesion mortar content. The compressive strength, splitting tensile
strength and elastic modulus of recycled coarse aggregate concrete decrease with the increase of adhesion
mortar content. The effect of adhesion mortar content on splitting tensile strength is greater than that of
compressive strength. The elastic modulus {luctuates greatly under the influence of mortar content. After
numerical fitting, the relationships between compressive strength, splitting tensile strength and adhesion
mortar content are quadratic. The relationship between elastic modulus and adhesion mortar content are
accorded with Boltzmann formula. Based on the fitting results, it is determined that the limit contents of

adhesion mortar satis{ying compressive strength, splitting tensile strength and elastic modulus of C40 recy-
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cled coarse aggregate concrete are 45%, 43% and 39% respectively.
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limit content
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Table 1 Mix proportion of recycled aggregate concrete kg/m’

S"C‘Zf’:e Cement Sand Water ?11;; Sup :Zpel:“i_ RCA  NCA
NAC 396.00 752.90 189.06 44.00  2.20 0 975.80
RAC1 396.00 683.77 252.00 44.00 2.20 875. 80
RACZ 396.00 663.00 218.00 44.00  2.20  937.00
RAC3 396.00 740.51 232.00 44.00  2.20  841.90
RACA 396.00 711.10 221.00 44.00  2.20  912.78
RACS 396.00 747.00 223.00 44.00  2.20  861.30
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Table 2 Physical properties of recycled coarse aggregate

Sample Coarse Apparent density/ Bulk density/ Water absorption Crushing value Adhesion mortar
code aggregate type (kg * m™") (kg * m™) (by mass)/ % (by mass)/ % content(by mass) /%
NAC NCA 2667 1480 1. 30 9.10 0
RAC1 RCA1 2235 1298 5.49 14. 30 43. 89
RAC2 RCA2 2 345 1381 4.71 13.15 38. 60
RAC3 RCA3 2273 1272 4.93 14. 55 41. 25
RAC4 RCA4 2392 1365 4. 40 12.75 39.55
RAC5 RCA5 2 341 1305 3.63 12. 25 34.90
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Relationship between water absorption of different

recycled coarse aggregate and time
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Fig. 3 Typical failure patterns of NAC and RAC samples under compression
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