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Pore Structure Characteristics of Recycled Concrete with Lithium Slag

Based on CT Technology
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(1. College of Architectural Engineering, Xinjiang University, Urumchi 830002, China;
2. College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: Computed tomography (CT) technology was used to identify the pore structure characteristics of speci-
mens with different recycled coarse aggregate (RCA) substitution rates and different lithium slag (I.S) contents.
Based on computer image processing technology and three-dimensional (3D) modeling, the characteristic param-
eters of two-dimensional (2D)/3D pore structure were extracted and analyzed. At the same time, the influence
degree of characteristic parameters of pore structure on the compressive strength of the concrete was analyzed by
means of the grey correlation theory. The results show that addition of LS can optimize the pore structure of recy-
cled concrete and promote the densification and uniformity of pore structure. The grey relational degree between
surface area distribution of 1-2 mm®, average compactness, average sphericity and comprehensive strength all ex-
ceeds 0.85, indicating that there is a great correlation between pore structure and comprehensive strength.
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Table 1 Physical indexes of NCA and RCA

Bulk density/ Apparent W b . Mud Fine power
Material " ensily density/ aterabsorpuion value/%  Ruggedness/ % ud content content (by
(kg-m ) ° (by mass)/ % (by mass)/ %
(kg'm™°) mass)/ %
NCA 1536 2687 0.52 1.0 0.2 0.2
RCA 1530 2417 4.40 14 5.2 0.4 0.5
. U R RS R HIW 60 759 2 4 a8 i) 5 Pl ML
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Fig.1 Aggregate grading curves of NCA and RCA
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Table 2 Chemical components of cement and LS

w/%
Marerial CaO Sio, ALO, Fe,O, SO, MgO 1L R,O K,O Na,O P,O.
C 55.32 25.44 7.06 2.89 2.77 2.25 2.23 0.88 0.67 0.49
LS 22.02 41.72 18.10 1.24 15. 14 0.54 0.40 0.33 0.14 0.37
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Table 3 Mix proportions and compressive strength of specimens
Mix proportion/(kg+m %) Compressive

Specimen Weea/ %0 wis/ % strength at

LS C Water Sand NCA RCA 28 d/MPa
LZ 0 433.00 195. 00 523.50 1221.40 0 0 0 35.56
ROL20 86. 60 346. 40 195. 00 523.50 1221.40 0 0 20 41.84
R30L0O 0 433.00 202. 84 523.50 854.98 366.42 30 0 42.26
R30L15 64.95 368. 05 202. 84 523.50 854.98 366.42 30 15 46.99
R30L20 86. 60 346. 40 202. 84 523.50 854.98 366.42 30 20 49.75
R30L25 108. 25 324.75 202. 84 523.50 854.98 366.42 30 25 43.97
R50L20 86. 60 346. 40 208. 07 523.50 610. 70 610. 70 50 20 46.49
R70L20 86. 60 346. 40 213.30 523.50 366.42 854.98 70 20 45. 35
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Fig. 2

Image processing and 2D pore structure extraction
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Fig. 3 3D model construction based on three views
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Fig.4 Porosity along the Z axis of specimens
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Table 4 Mean porosity and variance of specimens
Parameter LZ ROL20 R30LO R30L15 R30L20 R30L25 R50L20 R70L20
Mean porosity (by volume) /% 0.764 0.708 0.895 0.502 0.359 0.636 0.532 0.637

Variance X 10° 6.521 5.407 6.320 2.084 0.948 4.069 1. 980 6.669
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Table 5 Pore size of specimens

Parameter LZ ROL20 R30L0 R30L15 R30L20 R30L25 R50L.20 R70L20
d,../mm 1.878 1.805 1.909 1.451 1.438 1. 564 1.544 1.717
d,./mm 14.610 12.039 11.127 7.968 7.589 8.432 8.015 9.056
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Fig. 5 Relation among pore diameter,

compressive strength and porosity
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Table 6 Mean compactness and mean sphericity of specimens

Parameter LZ ROL20 R30LO R30L15 R30L20 R30L25 R50L20 R70L20
Chrem 0.3117 0.3146 0.3517 0.3329 0.3290 0.309 5 0.3289 0.3279
S, e 0.603 7 0.608 4 0.616 6 0.6131 0.617 3 0.6056 0.6150 0.6054

p,mean
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Fig.7 Proportion histogram of pore sphericity
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Table 7 Grey correlation between pore area and compressive strength

S/mm*
0-1 1-2 2-3 >3
0.752 0.772 0.879 0. 669 0.769
*8 ABESHIESBENERENREXKE
Table 8 Grey correlation between pore morphological characteristic and compressive strength
S,
0-0.4 0.4-0.5 0.5-0.6 0.6-0.7 0.7-1.0
0. 886 0.968 0.677 0.743 0.740 0.761 0.842
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Zate
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