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DOR STANDARD GUIDELINE ON THE USE OF 

SURFACE DRESSING AND PREMIX SURFACINGS 
 

BACKGROUND 
 

1. Pavement construction of the Nepal Strategic Road Network has encompassed many different 

approaches, design and construction standards and levels of quality control. As a consequence, it is 

not surprising that the resulting performance of the completed road pavements is equally varied with 

many roads experiencing premature failure of the road surface. The difficulty with the very large 

number of factors involved is determining where to begin to obtain a cost effective road pavement 

construction strategy fully suited to Nepal's serviceability requirements and resource constraints. 

 

2. Policy guidelines are concerned with the broad view. In this respect, the question of the use of 

bituminous surface dressing and asphalt/macadam premix for road surfacing is an important one and 

serves as a good starting point in Nepal for developing a more consistent approach to road pavement 

construction. The definitions adopted for this Guideline are as follows. 

 

• Bituminous Surface Dressing - a layer of bitumen binder (cut-back, penetration grade, 

emulsion) into which single-sized stone aggregate (usually 6 mm to 20 mm) is embedded. The 

dressing can comprise several layers of reducing stone size but is usually limited to a single 

layer (SBST) or a double layer (DBST) depending on traffic conditions. 

 

• Asphalt/Macadam Premix - a layer of hot-mixed graded stone aggregate and bitumen varying in 

thickness from 50 mm to 200 mm depending on traffic conditions, subgrade strength and the 

overall pavement construction. 

 

Unlike premix, surface dressing has no inherent structural strength and therefore relies fully on the 

underlying base and sub-base to distribute traffic loads to the subgrade. Both typps of surfacing are 

normally applied on a crushed stone base. 

 

3. In determining the optimum use of these surfacings as a basis for a DOR Policy Guideline, account 

has been taken of their relative advantages-" and disadvantages for Nepal conditions. These are 

summarised in Tables 1 and 2 overleaf. When examining the tables, it is important to note that 

although premix has the advantage of a low initial recurrent maintenance requirement this applies, 

especially in the hill areas, only where routine maintenance activities are undertaken in a regular and 

systematic manner. If maintenance is neglected, the resulting increase in vehicle operating costs and 
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the costs of premature rehabilitation and reconstruction exceed those of an equivalent surfaced 

dressed pavement. 

 

4. It. is commonly stated by engineers in Nepal that surface dressing requires a higher level of quality 

control. This is certainly not the case in practice as a reasonable level of quality control is equally 

important for both types of surfacing. Surface dressing will show the effects of poor construction 

quality sooner than premix but, when remedial work needs to be undertaken as it will eventually, the 

costs will be cheaper for surface dressing than the equivalent premix surfacing. Moreover, it is now 

DOR policy to carry out the periodic maintenance of bituminous pavements using surface dressing. 

This alone will build-up to some 450 km of surface dressing annually. The aim of the Department is 

therefore to increase the capacity of local contractors, local consultants and the Divisions to 

undertake this work. 

 

TABLE 1 - SURFACE DRESSING
Advantages Disadvantages 

Resists premature cracking due to early bitumen Weather conditions very important during 

embrittlement. construction. 

Equipment suited to local contractor purchase Good traffic control needed during construction 

an ownership. and for 3-4 hours after. 

Relatively low initial capital cost and Low tolerance of axle overloading due to 

rehabilitation cost therefore supports the pavement flexibility. 

concept of affordable risk management.  

Flexible construction provides a degree of  

tolerance in areas prone to differential  

settlement (side cut/fill in the hills).  

High skid resistance.  

Whole life costs cheaper than premix up to  

AADT levels of 1,250, and up to 2,000 AADT if  

reasonable levels of maintenance are not  

instituted (see Annex 1).  

TABLE 2 - ASPHALT/MACADAM PREMIX
Advantages Disadvantages 

Fairly rigid construction having reasonable Subject to early embrittlement and premature 

tolerance of axle overloading. cracking often requiring the application of a 

SBST during the initial 1-2 years. 

Recurrent maintenance requirements low during Requires specialised and expensive equipment 

the early life (initial 2-3 years) of the pavement. that can only be justified over considerable 

lengths of pavement construction. 

Construction reasonably tolerant of weather Initial capital costs and rehabilitation costs are 

conditions high therefore does not support the concept of 
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affordable risk management for lower trafficked 

roads (< 1,250 AADT). 

Pavement can be opened to traffic after laying Generally low skid resistance unless special 

without the need for specific traffic controls. measures such as surface dressing or chip 

embedment are applied during construction. 

Exceptional riding quality providing low vehicle  

operating costs if reasonable levels of  

maintenance are instituted (VOC costs start to  

become critical above an AADT level of 250).  

Whole life costs cheaper than surface dressing  

above AADT levels of 2,000, and above 1,250 if  

reasonable levels of maintenance can be  

guaranteed.  

5. A detailed discussion of the relative merits of bituminous surface dressing and premix surfacings is 

contained in the MRCU Discussion Paper on the subject issued in October 1997. 

 

APPROVED DEPARTMENTAL POLICY 
 

6. Keeping the above considerations in mind, the following policy has been approved by DOR for the 

use of surface dressing and premix surfacings on National Highways and Feeder Roads. As a 

general rule, a minimum traffic threshold of AADT 1,250 shall be adopted for the use of 

asphalt/macadam premix and a maximum traffic threshold of AADT 2,000 shall be adopted 

for the use of bituminous surface dressing. 

7. The threshold overlap of AADT 750 offers a reasonable level of flexibility and should result in a 

uniform and cost effective pavement construction strategy for Nepal from which further refinements 

in the strategy can be developed. The minimum traffic thresholds for surface dressing are set-out in 

the Departmental Policy Document, Design Standards for Feeder Roads (Third Revision), August 

1997. They comprise separate thresholds for the Hills and the Terai of AADT 150 and 250 

respectively. 

 

POLICY APPLICATION 
 

8. There will inevitably be exceptions to this Guideline. However, where exceptions are considered 

necessary, a sound technical and economic case for the proposed changes must be made to the 

Department and be approved by the Department. This Guideline is concerned principally with the 

construction of new pavements and the rehabilitation and reconstruction of old pavements. It does 

not apply to maintenance activities. In addition, it should not be applied to urban areas where the 
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constant turning, braking and accelerating movements of traffic can justify the use of premix 

surfacings at lower traffic thresholds than the one given in this document. 

 

9. Special care will also be needed in applying the Guideline to pavement rehabilitation and 

reconstruction having traffic levels of 500 AADT and above. Where traffic diversions are not 

possible and traffic has to pass through the works, it may prove more practical to apply the more 

expensive premix overlay rather than the recommended alternative for this range of traffic level 

namely, additional crushed stone base and a surface dressing. Each case for rehabilitation and 

reconstruction should therefore be considered on its merits. 

 

10. Until adequate experience has been built-up in the methodology and application of local materials 

for surface dressing and premix surfacings, it is most important that initial trial sections are 

incorporated into road works contracts. The specification for the surfacing should then be adjusted 

as necessary to suit the results of the trials. The lessons learnt from these trials and longer term 

performance evaluations should be used to further improve the specification for future contracts 

and will serve as a basis for reviewing this Guideline. 

 

CONCLUSION 
 

11. In the past, many differing approaches to road pavement construction have been adopted in Nepal. 

There is now ~an urgent need to introduce a unified approach that promotes cost effectiveness 

while maximising the use of local resources. As a starting point, the Department has formulated a 

policy on the use of bituminous surface dressing and asphalt/macadam premix surfacings for road 

pavements that is contained in this document. 

 

12. Surface dressing in conjunction with a crushed stone base has been used successfully for new 

Feeder Road and National Highway construction in Nepal. For traffic levels up to 1,250 AADT this 

form of pavement construction has a lower capital cost and is better suited to Nepal conditions than 

a premix surfaced pavement. Where maintenance capacity is limited, surface &essing can also 

prove more cost effective than premix up to an AADT of 2,000. 

 

13. It is present DOR polity to use surface dressing for the periodic maintenance of bitumen roads and, 

as such, the general use of surface dressing is encouraged by the Department. This policy is now 

extended by generally adopting surface dressing -on a crushed stone base for road pavements 

having traffic levels between AADT 150 and AADT 2,000. 
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14. Premix surfacings should be used for all pavements with an AADT above 2,000. They may also 

prove cost effective for pavements with an AADT above 1,250 and for road rehabilitation and 

reconstruction. However, it is most important that sound maintenance policies are implemented if 

the full VOC benefits of this higher cost material are to be realised. These cases should be 

considered on their merits. 

 

Annex 
 

ECONOMIC COMPARISON OF EQUIVALENT 

PAVEMENT DESIGNS 
 

To provide a basis for this Guideline, an economic analysis was undertaken of three sets of equivalent 

pavement designs taken from TRL Overseas Road Note 31 - "A Guide to the Structural Design of Bitumen 

Surfaced Roads in Tropical and SubTropical Countries". One design set incorporated a surface dressing 

and the other two a premix surfacing. Each design set comprised three ranges of subgrade strength. The 

pavement designs and subgrade strengths are given in Figure 1 on page 4 of this Annex. 

 

An economic analysis was carried out for each case and the net present value (NPV) of total transport 

costs over a 15 year period was calculated. Each case was considered using eight traffic bands from 250 

ADT to 2000 ADT (6-10 million ESA). The analysis was based on the following assumptions and criteria: 

 

• Discount rate of 10 % per annum. 

 

• Economic cost equal to 0.88 of the financial costs of construction and maintenance. 

 

• Periodic maintenance i.e. Single Bitumen Surface Treatment (SBST) to be undertaken at five year 

intervals on surface treated roads. 

 

• Reseal (SBST) after two years on premix surfaced roads and thereafter at five year intervals. 
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• No salvage value was taken into account apart from the unused element of periodic maintenance at 

the fifteen year cut off point i.e. each year was allocated 20 % of the periodic maintenance cost. 

 

• In the absence of comprehensive and accurate maintenance cost records it is impossible to 

compare the cost of routine and recurrent maintenance works on surface treated and premix 

pavements. It was therefore assumed that the combined routine and recurrent maintenance costs 

are equal on surfaced dressed or premix type pavements provided they are carried out in a 

systematic and planned way. 

 

The traffic growth rate was taken to be 6 % per annum. 

 

The results of the analysis are given in Tables 3 and 4. As can be seen from Table 3, the cost of the 

surface dressing pavement options is always cheapest regardless of the subgrade strength. The structural 

pavement option (100 mm premix) is the most expensive in all cases and the cost of the semi-structural 

option (50 mm premix) is the second most expensive in all cases. These additional costs can be significant 

when capital is scarce and has a high opportunity cost, as is the case in Nepal. 

 

Table 4 shows the results of the economic analysis over a fifteen year period. The total NPVs for the 

different traffic levels are for comparison purposes only and should not be taken as absolute values (since 

earthworks costs, drainage works costs and protection works costs are omitted). As would be expected, 

VOCs were found to be by far the most dominant costs particularly at the higher traffic levels. Two main 

findings result from Table 4: 

 

(i) the traffic threshold at which a surface dressed pavement produces higher total transport costs than 

a premix surfaced pavement is around 1,250 AADT, however, there is little difference in total 

transport cost between a surface dressed or thin (50 mm) premix surfaced pavement especially at 

traffic levels above 750 AADT; 

 

(ii) the pavement having a structural layer (100 mm) of premix is not an economic option within the 

range of traffic levels tested unless very severe axle overloading is anticipated and, in this event, 

axle load controls will generally offer the most cost-effective solution. 

 

Another important consideration in the Nepal context is that the main benefits of premix derive from lower 

VOC's. These benefits will only be realised and the higher costs of premix surfacing justified if the 

pavement is reasonably and systematically maintained throughout its design life. Therefore, given the 

present low maintenance capacity and the need to apply the concept of affordable risk management by 
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keeping capital costs to the minimum, it is clear that the use of a premix surfaced pavement is not an 

economic option in Nepal below 1,250 AADT. 

 

TABLE 3 

 

ECONOMIC COST COMPARISON OF PAVEMENT TYPES 

WITH VARYING SUBGRADE STRENGTHS 

 

(NR x'000)

Surface Dressing on 

Granular Base 

Semi-Structural(50 

mm) Premix on 

Granular Base 

Structural(100 mm) 

Premix on Granular 

Base 

Subgrade CBR2% Case A Cost/km 6,679
Case B Cost/km = 

7,462 
Case C Cost/km = 9,544

Subgrade CBR5% to 7%
Case D Cost/km = 

6,125 

Case E Cost/km = 

6,996 
Case F Cost/km = 9,029

Subgrade CBR15% to 

29% 

Case G Cost/km = 

5,298 

Case H Cost/km = 

6,019 
Case J Cost/km = 7,603 
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TABLE 4

NPV OF TOTAL TRANSPORT COSTS FOR I KM OF ROAD PAVEMENT OVER 15 YEARS

INR x

AADT Case A Case B Case C Case D Case E Case F Case G Case H Case J

250 16,225 17,011 18,903 15,751 16,587 18,435 14,999 15,699 17,139

500 25,667 26,257 28,149 25,163 25,833 27,681 25,441 24,945 26,385

750 35,080 35,504 37,396 34,57 35,080 36,928 34,853 34,192 35,632

1000 44,492 44,750 46,642 43,988 44,326 46,174 44,266 43,438 44,878

1250 53,905 53,996 55,888 53,401 53,572 55,420 53,678 52,684 54,124

1500 63,317 63,242 65,134 62,813 62,818 64,666 63,029 61,930 63,370

1750 72,729 72,488 74,380 72,225 72,064 73,912 72,503 71,176 72,616

2000 82,142 81,734 83,626 81,638 81,310 83,158 81,915 80,422 81,862

Notes:

Costs exclude earthworks, drainage and slope protection works that are common to all cases.

Case types are denoted in Figure 1 overleaf.

Figures in boldlitalics denote approximate threshold values where total transport costs become higher for surfaced dressed pavements than for

pavements with premix surfacing.
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