
IJSART - Volume 6 Issue 1 – JANUARY 2020                                                                                  ISSN [ONLINE]: 2395-1052 
 

Page | 435                                                                                                                                                                     www.ijsart.com 
 

Laboratory Analysis of The Effect of Rap Material on 
Bearing Capacity in The Base Layer 

 
N.Archana1, G.Mounika2 

1Dept of civil engineering 
2Assistant Professor, Dept of civil engineering 

1, 2 holy mary institute of technology & science, Hyderabad, India. 

 
Abstract- Recycled asphalt pavement (RAP) is that the saved 
and reprocessed pavement material containing asphalt and 
mixture. Most RAP is recycled into pavements, and as a result 
there's a general lack of knowledge bearing on the mechanical 
properties for RAP in different doable applications like 
Portland cement concrete. within the gift study, some 
mechanical properties of Portland cement concrete containing 
RAP as coarse mixture were investigated within the 
laboratory. Six concrete mixes of wide differing water/cement 
ratios and blend proportions were created mistreatment RAP 
as coarse mixture. The properties tested embrace the physical 
properties of the RAP mixture, the compressive and flexural 
strengths of the concrete. These properties were compared 
with those of comparable concretes created with natural 
gravel mixture. Results of the tests recommend that the 
strength of concrete made of RAP relies on the bond strength 
of the “asphalt-mortar” (asphalt binder-sand-filler matrix) 
coatings on the aggregates and will not manufacture concrete 
with compressive strength on top of twenty five MPa. 
However, for middle and low strength concrete, the fabric was 
found to check favourably with natural gravel mixture. 
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I. INTRODUCTION 
 
 Concrete is one in every of the foremost wide used 
construction material these days. The concrete consists a 
minimum of 75% by volume of mixture materials which can 
be domestically obtainable however in some places it's going 
to be economical to substitute those natural aggregates by 
additional cheaply and copiously available materials. many 
comprehensive studies over the years have handled the topic 
of mixture provides and desires and therefore the doable use 
of waste materials as aggregates for concrete. tries are created 
thus to exchange natural aggregates in standard concrete by 
domestically obtainable materials like mold domestic refuse 
[1], palm nut shell [2], palletized furnace scum [3] and most 
generally recycled concrete [410]. still, essential shortage of 
natural mixture for production of concrete remains developing 
in several regions and therefore the want for higher ways of 

solid waste disposal and doubtless energy conservation have 
contributed to the augmented interest during this technology. 
In most Third World countries wherever technological 
development remains growing, some regions particularly 
massive urban areas have already got a tangle in getting 
adequate mixture provides at cheap price. At an equivalent 
time, increasing quantities of razed asphalt pavement materials 
from road reconstruction comes are generated as a waste about 
to these areas. These waste asphalt pavement materials are 
sometimes tilled back as sub-base material throughout the 
reconstruction method or used as mound fill material that 
doesn't represent the foremost appropriate use for the RAP. 
one in every of the doable ways in which to reinforce the 
ample use of RAP would be to include the fabric into 
hydraulic cement. However, very little analysis has been done 
[11, 12] to explore the potential of incorporating RAP into 
concrete. This paper could be a discussion of the results of 
tests meted out to assess the performance of RAP as coarse 
mixture in concrete. The performance in concrete of RAP was 
compared therewith of uncrushed natural gravel mixture.  
  

II. MATERIALS AND PROCEDURES 
  

Materials Commercially obtainable kind I hydraulic 
cement (Dangote brand) conformist to bachelor's degree 
twelve [13] was utilized in this study and therefore the relative 
density of the cement was three.14. The fine mixture utilized 
in all the tests was watercourse sand. The grading of the sand 
conformed to the zone three needs of bachelor's degree 882 
[14]. The natural coarse mixture utilized in the investigation is 
uncrushed natural gravel. The physical properties of the coarse 
mixture are shown in Table one. The tests were meted out in 
accordance with bachelor's degree 812 [15].  
 

The recent asphalt pavement was a fine-graded, hot-
mix mineral concrete. The waste asphalt pavement rubbles 
were crushed, sieved and hierarchical  to sizes almost like that 
of the natural gravel. The RAP coarse mixture consist thus of 
“asphalt-mortar” (asphalt binder-sand-filler matrix) coated 
aggregates maintained on four.75 millimetre sieve. The 
physical properties of RAP mixture are shown in Table one. 
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The tests were meted out in accordance with bachelor's degree 
812 [15].  
  

Preparation of Specimens 2 combine proportions of 
1:2:4 and 1:3:6 by weight of cement, sand and RAP mixture 
were created with water/cement ratios of zero.50, 0.60 and 
0.70. additionally, management mixes were created with 
natural mixture having identical proportion by weight of 
cement, sand, coarse mixture and water/cement magnitude 
relation as their individual mixes containing RAP. Workability 
check was meted out on the varied concretes by slump test in 
accordance with bachelor's degree 1881 [16] commonplace 
test ways. All check specimens were unbroken beneath cowl 
with wet jute baggage within the laboratory till demolding at 
twenty four hours once that they were transferred to hardening 
water at temperature. The properties of the hardened concrete 
tested were the compressive strength on one hundred 
millimetre cubes and therefore the flexural strength on 100 
mm × 100 mm × five hundred mm beams with third-point 
loading, 3 samples being tested at every age of seven, 14, 28, 
fifty six and ninety one days.  
 

Table 1. Physical Properties of Coarse Aggregates 

 
 

III. RESULTS AND DISCUSSIONS 
  

Aggregate It may be seen from the results shown in 
Table one that compared to the natural mixture, RAP has 
lower relative density and lower water absorption. The lower 
relative density of RAP could also be attributed to the 
considerable  amounts of rarity asphalt-mortar (asphalt binder-
sand-filler matrix) coatings on the recycled mixture that 
reduced the density of the fabric (RAP). the marginally lower 
water absorption of RAP may additionally  be attributed to the 
asphalt coating that prevented full absorption of water by the 
mixture the mixture crushing price check performed on RAP 
gave no measurable result because the test specimen beneath 
loading, instead of fragmenting tend to compress into one 
dense mass. the rationale may be probably because of the 
presence of soppy asphalt binder that beneath the confined 
pressure tend to flow around the individual mixtures and 
therefore binding the compressed and doubtless crushed 

aggregate into one solid mass. it's then evident from the result 
that the crushing price check prescribed in bachelor's degree 
812 [15] can't be wont to assess the physical strength of RAP 
mixture, a additional applicable testing methodology is 
critical. the mixture impact price check result shown in Table 
one indicates a superior value for RAP compared to the 
natural gravel. it'd be wrong but, to assume on the idea of the 
result that the physical strength of RAP is more than that of 
the natural gravel. Rather the check result could also be a 
probable indication that RAP could be a less brittle material 
and might absorb additional impact load than the natural 
mixture. the upper impact resistance of RAP could also be 
attributed to the presence of softer and additional elastic 
asphalt-mortar (asphalt binder-sand-filler matrix) coatings on 
the recycled mixture that in all probability strangled crack 
propagation through the fabric. Thus, the developing crack 
instead of undergo the mixture is touch the additional elastic 
asphalt-mortar, throughout that additional energy is absorbed. 
this might seemingly be the rationale for the toughness 
improvement of concrete created with RAP [12]. 

 
Workability :The results of slump check for all concrete 
mixes are conferred in Table a pair of. The results indicate that 
RAP concrete is a smaller amount possible than natural 
mixture concrete for an equivalent free water/cement 
magnitude relation. The lower workability of RAP concrete 
could also be attributed to the high body of asphalt-mortar 
coating on the mixture. it's additionally believed that the lower 
workability of RAP concrete could also be as a results of the 
rather rough irregular form of the mixture, the gravel mixture 
having additional rounded form. still, RAP concrete was 
terribly possible and will simply be mixed and compacted 
 
EXPERIMENTAL WORK…..WILL BE DONE BY 
REVIEW II 
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