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Abstract: As lightweight aggregates are widely used and environment-friendly material that is promising to use in
ultra-high performance concrete to reduce self-weight and shrinkage, they have become a hot topic of research at
home and abroad in recent years. The design of ultra-high performance concrete is based on the theory of maximum
bulk density, and the low strength and porous nature of lightweight aggregates can have a detrimental effect on their
performance. The effects of different types of lightweight aggregates and preparation techniques on macroscopic
properties are comprehensively discussed and compared , and the mechanisms of lightweight aggregates in ultra-high
performance concrete and their enhancement mechanisms are then analysed.
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Table 1 Physical properties of different kinds of lightweight aggregates

Mai Cylind Saturated
in “ylinder
Type of ¢ Manufacturing . v e' Bulk density/ water
raw Macrostructure Microstructure compressive . . Reference
aggregate . method (kg'm ) absorption
material strength/MPa
(by mass)/ %
Pumice 1.1-2.9 358-460 54.0-77.9 [25-26]
Natural
lightweight ~ Coral 1.5-4.5 850—-1200  10.0-31.2 [27-28]
aggregate
Zeolite — 950—1200  40.0-160.0 [29-30]
Fly ash  Cold bongding 5.3-15.7 821-1 200 7.8-21.0 [31-32]
Clay Sintering 5.3-10.0 539-900 13.4-17.6  [31,33-34]
Synthetic
lightweight
aggregate
Shale Sintering 4.0-6.8 525-874 7.5-11.6  [31,35-36]
Perlite Sintering 0.3-4.4 260—390 33.0-170.0 [37-38]
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