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g Frost resistance and impact properti@' roller compacted concrete mixed
o

with rubbe es and steel fibers

GONG Shen G Wuman™ , ZHANG Jinsong

Abstract: In this paper. the eSistance and impact resistance of roller compacted cong

rubber particles(RP) and

um in freezing-thawing cycles.

The flexural impact pcrformancc, relative dynamis ic modulus, mass loss, mi-

crostructure, and pore structure of RCC were measured. The results sho}% accumulated mass loss of RCC
(¢

increases with the increase of freeze-thaw cycles. The RP have slight ef

impact property and relative dynamic elastic modulus of RCC.

e mass loss, the total porosity, the

{ the SF can obviously control the rapid

growth of the mass loss and improve the flexural impact p p% he cumulative mass loss of RCC with 300
freeze-thaw cycles is only 83. 94 g/m”. The impact numbe O;%L > with 1. 3% (by volume) SF raises from 3—5 to

140—170. The initial and final impact number decrease

thaw cycles. The relative dynamic elastic modulus

o)
5 70 % after RCC specimens being subjected to 300 freeze-

decreases and then has a slow increase at the later stage.

The maximum loss of relative dynamic elastic modulus is 8% when the SF reinforced RCC with 300 freeze-thaw cy-

cles. The loss of relative dynamic elastic modulus of all specimens is less than 10%.

Keywords: roller compacted concrete; rubber particles; steel fiber; impact resistance; freeze-thaw cycles; micro-

scopic analysis
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Table 1 Physical and mechanical properties of cement
- . Blaine Standard o .. . R Flexural Compressive
Fineness Densnyf fineness/ consistency/ Stability/  Setting time/min strength/MPa strength/MPa
0.08/% (gecm %) 5 . ) mm
(m* kg™ 1) % Initial setting  Final setting 3d 28 d 3d 28 d
0.6 3.15 349 25. 8 0.5 130 195 5.8 — 29.2 —
®2 WMEALK(SF)MEMAZERE FAXTIEEE 9520 LA L bR FR4r = b 3 4 28 K.

Table 2 Physical and mechanical properties of

steel fiber(SF)
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Table 3 Mix proportions of experimental group of roller compacted concrete( RCC)

Experimental ~ Water cement Sand SF Dosage of concrete/(kgem™*)

type mass ratio rate/wt % content/wt%  C FA A w WR AEA RP SF
Type A 0. 346 42.6 0 315 894. 5 1207 109 8. 69 0.0236 0 0
Type B 0. 346 40.0 0 315 805. 1 1207 109 8.69 0.0236 34.5 0
Type C 0. 346 42. 6 1.3 315 894. 5 1207 109 8.69 0.0236 0 101. 4
Type D 0. 346 40. 0 1.3 315 805. 1 1207 109 8. 69 0.0236 34.5 101. 4

Notes: C—Cement; FA—Fine aggregate; A—Aggregate; W—Water; WR—Water reducing agent; AEA— Air entraining agent; RP—Rubber

particles; SF—Steel fiber.
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Fig. 1 Accumulated mass loss during freeze-thaw cycles of RCC
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