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LOW COST ROADS
Unsealed rural roads with earth and gravel/brick surfaces 

comprise the greater proportion of the length of public road 

in rural areas in developing regions. 

Reliable rural road access improves: 

• Marketing opportunities for subsistence farmers. 

Impassable roads lead to loss of market opportunities, Impassable roads lead to loss of market opportunities, 

spoiling of crops, reduced or lost income. Agricultural input 

to the economy is highest during or shortly after the rains 

and it is essential to move produce at this time. 

• Rural community health through better access to health 

care. Maintaining wet season access is important because it 

is at this time that instances of malaria, dengue and other 

water borne diseases are at their peak



• Social welfare. Maintaining inter-community access to family 

and friends has important social benefits, which help promote 

a better quality of life for the rural poor. 

• Education through better access to schools and shorter travel 

times. 

Natural gravel/brick aggregate surfacing is generally used as a 

low cost solution to rural access problems in many developing 

countries. countries. 

This material provides an intermediate surface between basic 

engineered earth and higher cost, usually bituminous, paving.

Ranges from soil-stabilized road to bituminous surfacing

In BD, LGED/Municipality/Zilla Parisad roads
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Gravel is appropriate where suitable material is available and laid 

to surfacing specifications, gravel haul distances are short, road 

gradients are less than about 6%, rainfall is low or moderate, traffic 

is relatively low, finance and resources are available for periodic 

regravelling, and dry season dust generation is not severe. 

Disadvantages

Maintenance of gravel is expensive, especially for periodic Maintenance of gravel is expensive, especially for periodic 

regravelling, which is typically required at 3 to 5 year intervals. 

Routine maintenance of a gravel road can be achieved for US$250 

- 650/km/year, depending on the method used. However the need to 

replace the surface losses by periodic maintenance re-gravelling 

can cost a further US$400 - 2,000/km/year. 



health hazard, discomfort and nuisance, air pollution, and reductions 

in agricultural yields and livestock health. Dust spread over people, 

villages, in homes and fields has many impacts and costs, many of 

which have yet to be quantified. Food stores and water resources 

can be polluted . 

Research has shown that typically 30% of ambient particulate matter 

is attributed to road dust. One vehicle travelling one kilometre once is attributed to road dust. One vehicle travelling one kilometre once 

a day every day of the year will typically generate between 0.2 and 

0.6 tonnes of fines, this being lost from the road and causing the 

impacts described above. Put another way, in a dry season, vehicles 

and wind can remove of the order of 25 tonnes of dust per kilometre

of unsealed road every year. 



During rain periods, runoff of fines into streams has serious impacts 

on water quality. Runoff siltation causes a high maintenance 

requirement in the drainage system. Roads also become slippery 

leading to increased safety hazards. 

Gravel pit excavations can eventually fill with water and become loci 

for disease. They are dangerous for children and livestock and 

inevitably become dumping sites for garbage, building rubble and 

scrap. scrap. 

Perhaps the biggest environmental issue associated with gravel roads 

is that of sustainability of a non-renewable resource. Suitable gravel 

is becoming a scarce commodity and its injudicious use will 

eventually lead to there being no such material for any form of road 

construction. 

Env. Concerns for open brick burning in BD!!!



Options?
�• Adopting a flexible, realistic and innovative approach to access needs, 

provision and maintenance, 

�Maximising the use of earth (provision of good camber, drainage and traffic 

control can often extend the serviceability of earth roads) where in-situ soils are 

suitable, 

�• Spot improvements where limited available resources are targeted toward 

appropriate improvement measures at strategic points on the route to ensure an 

optimal level of access. These would include: 

�- Judicious use of gravel (if resources are scarce) �- Judicious use of gravel (if resources are scarce) 

�- Provision of short section of bituminous or non-bituminous surfacings. 

�By promoting innovation, using labour-based and light equipment technologies 

and developing design approaches and maintenance strategies that work with the 

environment, both the initial construction costs and longer term maintenance 

demand can be significantly reduced (see Figure below). 















Engineered Earth Roads
Bituminous Soil Stabilization

Material

•Well graded soil, sand, clays : very fine ones are avoided

•Rapid/medium/low curing liquid asphalt or

•Medium/slow setting emulsion

•Water

Field Control

•By monitoring compaction and relevant CBR value•By monitoring compaction and relevant CBR value

Road mix/ Travelling/ Central Plant Construction

Compaction By: Sheep-foot or Pneumatic tyred roller

Oiled earth Surfaces

Material

•Silt and  clays 

•low curing liquid asphalt or

•Medium curing cutback asphalt or

•Slow setting emulsion

•Water

Compaction By: Under traffic or Pneumatic tyred roller
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Cement Stabilization

Material

•Soil suitable for subgrade

•Portland cement (7 – 14% BY VOLUME)

•Water

Cement and Water content fixed by lab testing

•M-D relationship

•CBR vs Density relationship

Field Control

•By monitoring MC, compaction and relevant CBR value

Road mix/ Travelling/ Central Plant Construction

Construction method detail in Wright’s book

Needs curing

Compaction By: Based on soil type

Compaction Equipments:

Clay/Silty soil: Sheep-foot or Pneumatic tired roller

Sandy Soil: Pneumatic tired roller, Vibratory compactor

Granular Soil: Steel – wheel roller
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LIME STABILIZATION

Material

•Plastic Clay soil

•Lime (3 – 6% BY VOLUME)

•Water

Cement and Water content fixed by lab testing

•M-D relationship•M-D relationship

•CBR vs Density relationship

Field Control

•By monitoring MC, compaction and relevant CBR 

value





APPROPRIATE SEALS

Sand/grit seals

These seals consist of a tack coat of appropriate bituminous binder that is covered 

with a thin layer of relatively clean sand. Typically this material is obtained from rivers 

in granitic terrain but may be available in other areas depending on the 

geomeorphology and geology, eg residual quartzitic soils. The material should 

preferably have a maximum size of 6.7 mm and less than 2 or 3 per cent finer than 

0.075 mm. Recent experience, however, has shown that sands with up to 20 per cent 

of material finer than 0.075 mm can be constructed using labour based techniques 

and perform well under light traffic.

Slurry sealSlurry seal

Slurry seals have, probably deservedly, earned a reputation as performing poorly if the

recommended gradings [9] are not strictly adhered to on conventional road 

rehabilitation projects. Experience has, however, shown that slurry seals constructed 

from a reasonably clean crusher dust, or even selected river sands, can prove 

successful as a first seal on roads carrying low traffic volumes (less than 75 vpd) 

particularly when the heavy vehicle count is low (less than 3 or 4 vpd).
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Chip seals

Chip seals, however, make use of an essentially single sized, strong, crushed 

material, increasing the stone costs considerably. Recent work [6] has shown that 

it may be possible to use much weaker aggregates and possibly even screened 

natural gravels successfully for chip seals on low volume roads.

Graded aggregate seals

These seals are characterised by using aggregate that is relatively widely graded 

with low viscosity binders, They consist of the generic type of seal (eg, Otta seal 

[3,12]) as well as various proprietary seals. Otta seals constructed with natural 

gravels (often just scalped at 19 mm) have performed particularly well in many gravels (often just scalped at 19 mm) have performed particularly well in many 

countries. The proprietary seals usually make use of crushed aggregate.

Like sand seals, graded aggregate seals do not follow rational designs, with regular 

sweeping of the aggregate onto binder rich areas until a natural balance between 

the binder and aggregate is achieved.
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Single surface dressing & Double surface dressing



SEAL OPTIONS

A wide range of seal options is available for consideration on 

low volume sealed roads. Each of these has particular 

advantages and disadvantages and will vary in cost. 

However, the final selection of an appropriate  seal for any 

project must be based on the consideration of a number of 

factors, not necessarily related directly to the prevailing 

technical issues. These include:technical issues. These include:

�Pavement structure

�Natural environment

�Social environment

�Political environment

�Construction techniques and plant availability

�Maintenance capacity





Road treatments in Bangladesh

General

The dominant seal for low-volume roads in Bangladesh is the premixed carpet.  Two

forms are used: 

�a 3 per cent bitumen carpet which is normally constructed with a seal coat, and

� a 5-6 per cent bitumen carpet, which needs no seal coat. 

�Surface dressing can also be widely found.

�Herringbone Bond Brick (HBB) on flat soling

In practice, HBB is a rapid, cheap improvement on an earth road, and is seen as one 

step in a staged construction. The HBB is laid on in-situ soil and the passage of traffic 

over several years serves to compact this soil. When appropriate (higher traffic, 

available funds and compacted material), the bricks are lifted, cracked, laid as a Water 

Bound Macadam (WBM) or Aggregate Sand Soil (ASS) base, and sealed. This appears 

to be an accepted process, although the base and seal must not be unduly delayed as

a failed HBB surface is exceptionally rough to rickshaws and other vehicles.



�Herringbone Bond Brick (HBB) on flat soling�Herringbone Bond Brick (HBB) on flat soling
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Single and double surface dressing

A single surface dressing is not common in Bangladesh. Trials carried out revealed it

gave a rougher surface than a double surface dressing and was felt to be too thin

for inexperienced contractors. 

The double surface dressing is generally a popular seal. If, as is usual, a viscous binder is 

used, the base has to be primed. Since a single sized aggregate is expensive, in practice 

some aggregate grading is used in a surface dressing, the result therefore being close to 

an Otta seal.

Seal coat

This term refers to a grade aggregate premix around 7 mm thick. It is too thin for use

on an aggregate, but is normally used over a normal premix carpet and appears to

serve its function well. It uses locally found pea gravel.

Single and double sand seal

Sand seal normally refers to a spray and spread seal using a fine graded aggregate.

It is sometimes used as an overlay, but is not in common use.



Normal carpet, and normal carpet with seal coat

This premix carpet is probably the most common, low-volume road seal in

Bangladesh. It is constructed using a 20 mm downgraded aggregate (a coarse and

fine blend). It uses 3 per cent bitumen and is not waterproof. As a result it requires a

seal coat on top, although this will only provide waterproofing from above, and not

from rising moisture, which can be common in Bangladesh. it is laid to 25 or 40

mm thickness, the former being more common.

Dense carpet

This premix carpet is similar to the normal carpet, except that it uses 5-6 per cent

bitumen and is made from a more carefully specified mix of 12.5 mm stone (typicallybitumen and is made from a more carefully specified mix of 12.5 mm stone (typically

45 per cent), 6.5 mm stone (25 per cent), 2.5 mm pea gravel (15 per cent) and fines

(15 per cent). As a result, it is fully waterproof and does not require a seal coat. This

makes the seal easier to check after construction, and makes it cheaper than the

normal carpet with its seal coat. Again, it is laid to 25 or 40 mm thickness.

CARE seal

The CARE seal is a thin, graded aggregate premix carpet, very similar to a normal or

dense carpet, as above. CARE originally used a 7 mm premix seal in 1997, but it

proved too thin on a variable base. The thickness was increased to 12 mm. It is used

on rural roads where traffic is generally low and light. Aggregate is a 10 mm downgrade, a 

blend of coarse stone



LOW COST WRAP-UP

�-A NUMBER OF LOW COST ROAD SURFACE OPTIONS

�SOMETIMES CONSTRUCTED WITHOUT A FORMAL 

DESIGN PRACTICE

�PHASED CONSTRUCTION SOMETIMES OFFER LOW 

COST ROAD AFTER 1ST PHASE

�BANGLADESH LOW COST ROAD PRACTICE

�STABILISED ROAD SURFACE AS LOW COST OPTION
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EQUIPMENTS
Find the different highway construction equipment names below and in more 

sources in literature and website

Make a list of equipment manufacturers from below and more sources in 

literature and website

YOUTUBE road construction equipment video
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Changlin Stock Co., 
Ltd.

Liaoning Hainuo 
Construction Machinery 

Shenyang North 
Traffic Co.

Lanting Gaoke Asphalt 
Company Ltd.

Hunan Sanyi Heavy Zhenjiang Huatong Aran

Manufacturers:

Caterpillar Equipment

Deere Equipment

Case Equipment

Komatsu Equipment

Bobcat Equipment

Hitachi Equipment

Volvo Equipment Hunan Sanyi Heavy 
Industry

Zhenjiang Huatong Aran
Machinery 

Modern (Int'l) P & M 
Holdings Ltd.

Xianxi Construction 
Machinery Group 

Shanghai Longyang
Machinery Co. Zhenjiang Huachen

Huatong Road Surface 
Machinery

Volvo Equipment

JCB Equipment

New Holland Equipment

Grove Equipment

Terex Equipment

AEI

ABCO

ELF India



Aggregate Equipment

High Frequency Screening Plant: Plant can be used to screen: Aggregate materials - manufactured sand, mortar sand, agriculture lime, coal, clay; Damp or wet sticky materials; Processed or recycled materials - trash, slag, ash, shingles, shredded tires, compost, wood waste, just to name a few materials.

Ag / Farm Equipment (inc. Tractors)

Tractors - 175 HP Or Greater

(Listings From TractorHouse.com)

Air Compressor

Asphalt / Paving / Concrete Equipment

Compaction Equipment

Crane

Crawler Loader

Dozer

Drill

Dumper

ExcavatorExcavator

Forestry Equipment

Forklift

Generator Set

Lift

Light Tower

Loader Backhoe

Motor Grader

Pipelayer

Pump

Scrap Processing / Demolition

Scraper

Skid Steer

Skip Loader

Sweeper / Broom
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Trailer

(Listings From TruckPaper.com)

Trencher / Boring Machine / Cable Plow

Truck:

Construction / Over-The-Road

(Listings From TruckPaper.com)

Off-Highway Truck

Water Equipment

Wheel Loader

Other EquipmentOther Equipment
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