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Frost Resistance of CA Mortar Used in CRTS ]| Ballastless Slab Track
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Abstract: Moisture content, water saturation and frost resistance of cement asphalt mortar(CAM) in China
railway traffic system [[ (CRTS ][ ) ballastless slab track under humidity-insulation curing for 28 d have
been studied. The results showed that the water saturation of the CAM under humidity-insulation curing
for 28 d was about 86.1% (by mass). The CAM might be damaged during freeze-thaw process while the
specimens were surface-immersed in the water, the surface-scaling amount of which keeps arising with in-
creasing of the freeze-thaw cycles. However, CAM still showed excellent frost resistance with far lower
surface-scaling amount than the requirement after 188 freeze-thaw cycles and will never be damaged for the
specimens being freeze-thawed under humidity-insulation condition. After CAM was dried, the speed of
water re-adsorption was very slow and the water saturation was only 50.5% even the dried CAM was im-
mersed in water for 19 d due to hydrophobic behavior of the asphalt in the CAM. In actual projects, hard-
ened CAM was often dried to lower water-saturation, thus it is impossible to be damaged due to freeze-
thaw of the water in the CAM.

Key words: high-speed railway; China railway traffic system [[ (CRTS [[ ) ballastless slab track; cement

asphalt mortar(CAM) ; frost resistance; water saturation
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Table 1 Properties of emulsified SBS-modified asphalt

Storage Solid Remainder  ITon

adaptability/mL stability(5 d)/% content/% on sieve/% charge

Cement

105 2.0 63 0.042 -

x2 FHHEse

Table 2 Properties of dry-mixed mortar

Spread/mm Compressive strength/MPa
Expansion/ %

D; D, 1d 7d 28d

210 190 2.0 15 39 47
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Table 3 Mix proportion of CAM

Emulsified Dry-mixed Water/ Superplasticizer/ Defoamer/
asphalt/g mortar/g mL mL mL
390 2 310 280 12 2
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Table 4 Mechanical properties of hardened CAM MPa

Flexural strength Compressive strength

Elastic modulus

1d 7d  28d 1d 7d  284d at 28d

1.56  2.79  3.98 3.28 13.20 21.30 8 700
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Table 5 Physical properties of hardened CAM

Density/(kg « m™®) Porosity(by volume) /%

True Bulk Apparent Total Open

2.39 1. 67 2.07 30.2 19. 4
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Fig. 1 Experimental results of frost resistance of CAM under various freeze-thaw environments
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Fig. 2 Scaling of specimen surface after 188 freeze-thaw cycles
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Fig. 3 Dechydration and adsorption curves of mortar
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Fig. 4 Hydrophobic behavior of the CAM surface

(b) Surface
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Fig.5 Surface of the CAM after the slab was uncovered
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