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Preparation of Composite Modified Mortar for Bonded Thin Overlay of

Cement Concrete Pavement

ZHA Xudong, LEI Bingbing, LI Yunjie, LUO Runzhou

(School of Transportation, Changsha University of Science & Technology, Changsha, Hunan 410114, China)

Abstract: To address the surface distresses such as surface polishing, aggregate exposure, pitting, and
unevenness in cement concrete pavement, a polymer composite modified cement mortar material
incorporating both polypropylene fibers and redispersible latex powders was designed for the bonded thin
overlay repair of existing cement concrete pavement. Based on the orthogonal test method, composite
modified mortars with different mix proportions were prepared, and their performance indexes, including
fluidity, flexural strength, compressive strength, and drying shrinkage, were tested to optimize and determine
the optimal mix proportion. The corresponding workability, mechanical, bonding, and durability properties, as
well as the microscopic characteristics, were verified and analyzed. The results show that the composite
modified mortar under the optimal mix proportion is a high-strength and low-modulus cement-based
composite material; its strength exceeds the technical requirements of C40 concrete for cement concrete
pavement, and it has good workability, volume stability, impermeability, and impact resistance, along with
strong bonding performance with concrete. Polypropylene fibers enable hydration products to form a dense
microstructure, and redispersible latex powders construct a network membrane structure to fill the microscopic
pores of the mortar, thereby enhancing the interface bonding strength and matrix impermeability. The various
performances of the composite modified mortar meet the performance requirements for bonded thin overlays
of cement concrete pavement.
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Figure 2 Preparation process of composite modified mortar
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Figure 3 Schematic diagram of test principle for interface

bonding performance (unit: mm)
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Table 1 Values of factor levels for orthogonal test of base

mix proportion
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Table 2 Values of factor levels for orthogonal test of
target mix proportion
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Table 3 Orthogonal test results of fluidity for base mix proportion
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1 252 6 =300 11 =300 16 =300 21 =300
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4 201 9 166 14 =300 19 =300 24 =300
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Figure 4 Variation curves of average flexural strength under each factor level for base mix proportion
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Figure 5 Variation curves of average compressive strength under each factor level for base mix proportion
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Figure 6 Variation curves of average drying shrinkage rate

at 60 d under each factor level for target mix proportion
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Table 4 Test results of main performance for target

mix proportion
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Figure 7 Comparison of compressive failure morphology of

specimens
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Figure 8 SEM photos of composite modified mortar
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Figure 9 XRD spectrum of composite modified mortar
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