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Abstract: The valley of Kashmir is arranged in the subtropical area however attributable to its high elevation, it is cold. 

Because of enveloping mountain goes, its seasons are set apart by unexpected changes. It pulls in the western precipitation 

in winter generally as snowfall which covers the valley from December to March, January being the coldest month. The 

spring season which follows is for the most part wet and the mid-year is sticky and warm. The good country ranges forestall 

the western precipitation which is liable for the snowfall in the valley from traverse Ladakh and Gilgit region.  

Because of cold temperature, the clearing season stays restricted to long periods of May, June, July and August. The issue 

related with the development of bituminous asphalts in Kashmir is the control of thickness of bituminous blends during 

laying and compaction. Legitimate thickness can be accomplished by keeping up an appropriate temperature. The blending 

temperature for 80/100 evaluation bitumen (which is suggested for Kashmir) ought to be in the scope of 140 C – 155 C which 

can be effectively controlled in the hot blend plants. Least laying and compacting temperatures of 115 C and138 C 

individually must be guaranteed at the working site. On the off chance that the bituminous blend is overheated at the 

blending stage it loses the significant volatiles bringing about loss of its essential restricting property. Due to the enormous 

separation of hot blend plants from the majority of the working destinations in Kashmir and for the most part low 

barometrical temperatures it gets hard to keep up the base imperative laying and compacting temperatures. Here and there 

the bituminous blend is overheated in the hot blend plants to guarantee the base laying and compacting temperatures which 

is, as said effectively, exceptionally unfavorable for the blend and the subsequent asphalt surface.  

Our undertaking targets examining the materialness of Warm Mix Asphalt Technology in the valley of Kashmir as a 

substitute to the traditional Hot blend. Warm blend black-top deals with all the above expressed disadvantages. It expands 

the clearing season as well as has various different focal points which makes it an immense field of examination in the 

cutting-edge Highway Engineering. 

 

Index Terms: Evotherm, Macdamization, Asphalt, Highway Engineering.  

I. INTRODUCTION  

Indian street transportation foundation is quickly growing with the ambitious development of street systems under National Highways 

Development Program (NHDP), State Highways Improvement Programs (SHIPs), Bharat Nirman, Pradhan Mantri Gram Sadak 

Yojana (PMGSY) and so forth. Likewise, other classification streets and air terminals are generally extended. The quickly developing 

Indian economy will additionally interest for street transport coordinate with an excellent asphalt structure as the fundamental halls 

are required to take into account exceptionally substantial traffic-both as far as number and hub stacking. Street laying under the 

Golden Quadrilateral undertaking and the North-South and East-West hallways venture of National spending plan of the Ministry of 

Shipping, Road Transport and Highways, Govt. of India, 5,694 km of street laying and four-coating out of an aggregate of 5,846 kms 

were focused for finish in the present financial year. While these street improvement ventures help in including extensive 

infrastructural resources, their development and ensuing upkeep stages require enormous measure of appropriate asphalt materials  

At present, dominant part of the Indian streets are adaptable asphalts, the ones having bituminous layer/s. prior, there used to be 

shortage of concrete and India went for adaptable asphalts with bituminous garnishes. Presently, adaptable asphalt are favored over 

concrete solid streets as they have an incredible preferred position that these can be reinforced and improved in stages with the 

development of traffic. Another significant bit of leeway of these streets is that their surfaces can be processed and reused for 

restoration. The adaptable asphalts are more affordable additionally with respect to starting speculation and upkeep. 

 

BITUMINOUS PAVING WORK (FLEXIBLE PAVEMENTS) IN INDIA WITH FINAL EMPHASIS ON JK STATE. 

In bituminous pavements, stone aggregates and bituminous folio are the key sums and from this time forward are needed to be of 

adequate quality, settling on their decision a noteworthy endeavor, which is normally given less thought. The genuine nature and 

paste properties of bitumen close by the right proportioning with stone aggregates is the fundamental essential to make helpful layer 

mixes. Asphaltic bitumen is obtained by refining the oil unpleasant. It is costlier and a noteworthy piece of the bituminous mix.  

 

It is a great deal of pertinent to consider the properties of bituminous spreads and the bitumen content in a mix while attempting for 

improving the introduction characteristics of bituminous mixes. The advancement division is enthusiastic about using a right kind of 

bitumen for procuring intense pavements with life length of 10-15 years especially for manufacture, work and move type adventures. 

 

2. Testing methodology for design of DBM (with and without additives) 

2.1 MIXTURE DESIGN OF WARM MIX ASPHALT 
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A significant issue with respect to WMA is blend structure. One of the principle issues is to decide whether blend structure for WMA 

can be performed precisely like HMA. In light of discoveries distributed in momentum writing and conversations with WMA 

specialists, standard blend plan strategies for HMA must be adjusted to oblige WMA. A significant issue in regards to WMA is blend 

plan. . This report examines some particular components of WMA blend plan. These issues are: choice of cover grade, ideal fastener 

content, total degree, example compaction, example relieving time, and blend assessment. In light of the discoveries during this 

survey of current writing, the writers as of now accept that WMA ought to give indistinguishable auxiliary qualities from HMA. A 

few specialists have called attention to that, since certain WMA advances require a blending procedure that is not quite the same as 

regular HMA, new rules should be produced for legitimate QC/QA of the blend.  

 

The reasonableness of WMA for the high creation paces of black-top plants should be analyzed. There is worry by certain specialists 

that those WMA items which use dampness may instigate some obstructing in sack houses; be that as it may, no such issues have 

been accounted for in the writing. Aside from the temperature of the tangle, there are commonly no distinctions in development 

exercises in the case of utilizing HMA or WMA, after the item leaves the plant.  

 

Explicit components in the blend configuration process are talked about underneath. 

 

2.2 Binder Grade Selection 

2.3 A few components of materials determination may require modification for WMA. Total prerequisites for warm blend won't 

be not quite the same as necessities for hot blend, yet it might be important to choose diverse folio grades for WMA. The lower 

temperatures utilized in WMA when contrasted with HMA most likely outcome in less maturing during plant blending and 

development; in this manner, a stiffer high-temperature cover evaluation might be required for acceptable rutting execution. This 

impact, notwithstanding, might be balanced by the expansion of warm blend added substances and the impact that these added 

substances and water have on fastener maturing. The lower creation temperatures may likewise restrain the sorts and amount of 

reused black-top materials that can be utilized in WMA. Structure of HMA accept generous blending of new and reused covers, 

which may not be conceivable at the lower creation temperatures utilized in warm blend. Lower creation temperatures may likewise 

constrain the adequacy of some enemy of strip added substances. At long last, WMA configuration will require the choice of a 

suitable warm blend added substance and dose rate. In spite of the fact that measurement rates might be given by warm blend added 

substance providers, organizations ought to have a method to guarantee that the suggested dose rate is suitable. 

2.4 Design Aggregate Structure 

The design of the aggregate structure may also require some modifications for WMA. Since the goal of WMA is to produce mixtures 

with strength and performance characteristics similar to those of HMA, the volumetric criteria used in design should not differ from 

those used for HMA. However, the procedures used to fabricate and condition specimens may require some modification. Most 

WMA process developers have prepared laboratory procedures for specimen fabrication. Additionally, mixture coating, workability, 

and compatibility must be evaluated directly instead of using viscosity based mixing and compaction temperature. 

2.5 Optimum Binder Content 

It is recommended by NCAT that the optimum asphalt content must be determined using standard HMA design procedures. This is 

because the WMA additives enhance compaction so effectively that the OAC is reduced by about one-half a percentage point below 

that of an equivalent HMA. 

2.6 Aggregate Gradation 

It appears that most of those marketing WMA technologies and most highway agencies, worldwide, who have evaluated any of the 

WMA technologies in the laboratory and in the field have used conventional dense-graded mixtures identical to those they typically 

use in HMA. Therefore aggregate gradation is identical to that in HMA. 

2.7 Specimen Compaction 

As with HMA, laboratory compaction of WMA must simulate the density that will ultimately be achieved in the field .However, it 

currently appears that the compaction temperature must be reduced to simulate plant production temperatures. It is therefore 

recommended that compacting temperatures be brought down by 30C in WMA. 

2.8 Specimen Cure Time 

Before Testing For testing HMA in the research facility, there are basically no fix time prerequisites for compacted examples. They 

are frequently tried when they arrive at the predetermined test temperature. This is presumably satisfactory for those WMA items 

that don't rely upon dampness to upgrade functionality and compaction (e.g., Sasobit, Asphaltan B). Be that as it may, for those items 

that join dampness to advance total covering, usefulness, and compaction (e.g., Evotherm, Aspha-Min, WAM-Foam), some fix time 

might be expected to remove the dampness and yield sensible expectations of execution. On the off chance that this dampness isn't 

ousted, lab tests to assess long haul execution might be adversely affected (i.e., dishonestly foresee unsuitable execution). When 

utilizing EVOTHERM Maccarrone et al. (1994) expressed that three days of restoring at 140°F seemed applicable for a year of field 

relieving for the cover frameworks he contemplated. 

 

RESULTS AND DISCUSSIONS 

The test examples were readied both with and without evotherm and Marshalls tests were done on the readied examples. In the wake 

of plotting the Marshalls solidness esteems against bitumen content, the ideal fastener content was gotten, in like manner the stream 

worth and voids content were plotted. From the diagrams got, all the test outcomes were seen fulfilling the MORTH suggestions.  

 

Additionally, from the perceptions of the test consequences of examples with evotherm, it was seen that the test tests were compacted 

at a much lower temperature and furthermore the blending temperature was lower than the ordinary DBM tests.  
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Despite the fact that the examples were blended and compacted at lesser temperatures, no noteworthy negative effect on the properties 

was felt. 

 

The structural properties of the Marshalls test samples with pure bitumen are as under 

 

 

 

 

 

 

 

 

  

Structural properties of Marshalls test samples with evotherm. 

 

Optimum Bitumen percentage (%) 4.7 

Marshalls stability (Kg) 999.5 

Flow value (mm) 4.2 

Bulk density 2.325 

Air voids(%) 4.5 

Voids filled with bitumen 68 

 

CONCLUSIONS: 

Evotherm innovation concentrated by us indicated decline in the thickness of the cover at lower blending temperatures, which 

prompts completely covered totals at a similar temperature. It decreases the blending temperature by about 30oC than HMC.  

 

In light of Marshall Tests, for warm blends are compacted at 110°C, for DBM warm blends ideal cover content is seen to be 4.7%.  

 

In light of the outcomes from the lab testing on HMA and WMA utilizing Evotherm, the accompanying ends were made:  

 

• Satisfactory Marshall Characteristics are watched for blends arranged at lower temperatures at their ideal folio substance 

and cover creations.  

 

• The explicit blend for example blend arranged at 4.7% folio substance and 80/100 bitumen structure viewed as the most 

reasonable warm blend which is ordinarily equivalent with typical HMA.  

 

• It is discovered that the expansion of Evotherm brings down the deliberate air voids in the example for a given black-top 

substance than HMA expanding the thickness and the necessary amount of bitumen.  

 

Because of lower temperatures required during blending the outflow of hurtful gases like CO2, NOx, SO2 and so forth are 

significantly decreased, henceforth the warm blend will be increasingly attainable for nature. Additionally, the pulling limit of the 

blended black-top will be enlarged as high temperature for the use of black-top isn't required.  

 

Appropriateness in the province of J&K:  

 

• The WMA with Evotherm can be utilized under lower temperatures as appeared in our investigations, thus, asphalt 

development works can be proceeded in months having lower temperatures in states like J&K utilizing WMA innovation, 

consequently expanding the clearing season.  

 

• The innovation will expand working season in street development by around two months and R&B division will have the 

option to lay black-top on greatest streets even in chilly climate conditions.  

 

• As pulling separation is expanded the blend can be shipped to uneven territories of the state all the more successfully.  

 

• Less fuel prerequisite and decrease in outflow of gasses, for example, SO2, NOx, and VOCs will make it progressively 

appropriate for the earth of the valley. 
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