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C 201 
 
Gravel roads for Sri Lanka 
 
Nearly 60% of Sri Lanka’s road network belongs to the category of unpaved roads. They 
are either earth roads or gravel roads.  Unfortunately, most of these unpaved roads are 
not in good condition and the local authorities are spending a lot of money to convert 
these to paved (mtal and tarred) roads due to public pressure.  This has resulted in even 
higher spending in maintenance in the long run. 
 
This study looks into the problems associated with the unpaved roads in Sri Lanka and 
study the possibility of using properly built gravel roads as a solution to the higher cost 
in road maintenance in rural areas.  Traffic surveys and road condition surveys were 
conducted to identify the present traffic volumes and to identify the present traffic 
volumes and to identify the primary reasons for road failures. 
 
Surveys revealed that the traffic volumes on these gravel roads are very much less than 
150 vehicles per day.  Percentage of heavy vehicles using gravel roads is found to be  
very small.  It is found that lack of drainage facilities,  surface runoff and lack of proper 
geometric standards are the main reasons for road failures.  It is recommended to use 
minimum gravel surface width of 3.5m with sufficient shoulders to minimize the effects 
due to surface runoff.  Further, it is recommended to use a combination of maximum 
and average longitudinal gradient.  If the average gradient limitation cannot be met, it is 
recommended to use maximum gradient at curves and to pave these small sections (at 
curves) to prevent surface erosion. 
 
 
C203 
 
Power generation from bio-mass gasification (wood-chips) 
 
The utilization of bio-mass to replace oil in the generation of mechanical and electrical 
powers under local control can reduce the countries dependence on fossil fuels. 
 
Here, it is essential t, identify the cheapest means fitting the future to reduce dependence 
on imported energy, and to preserve the environment. 
 
Gasifier applications can be divided into three categories: namely, shaft poser 
applications, thermal power applications and chemical process applications.  In shaft-
power applications gas is utilized to operate an internal combustion engine providing 
prime movers for many uses.  In this instance, the gas should be free from tar, dust and 



other volatile.  In order to clean this gas to an acceptable level, a cleaning system 
consisting of a cyclone, cloth filler, scrubbers and coolers are used. 
 
The engines is started by the 12 –volt battery.  Clean producer gas, air mixture was fed 
into the engine while diesel was reduced (controlled) by Hoffman’s clip.  
 
Generator system is composed of : 
 
Diesel engine (Kirloskar) coupled with A/C generator, B.H.P.=28.5, 1500r.p.m 
kVA=22.5, 415V, Amp 315.  Diesel savings ranged from 65.5%-87.55 for 16.5kw-9.5 kw 
load. 
 
This producer gas is derived from wood chips a good alternative to fossil-fuel, and this 
method can help many developing countries to decrease fossil-fuels imports. 
 
C204 
 
Development of a phosphate treated clay-based glass fibre reinforced roofing tile 
 
An investigation was carried out to determine the properties of  a phosphate-bonded 
clay based, low temperature fired glass fibre reinforced, roofing tile.  Available literature 
shows that the strength of phosphate bonded clay bodies are shown to be related to the 
equilibrium pH of the clay mix.  The highest strengths were obtained for mixes with 
equilibrium pH 7.4 fired at 500Co which has given a modulus of rupture value 60% 
higher than the untreated clay fired at 850Co temperature.  The above results based on 
available literature were limited to one type of clay.  The NBRO research was extended 
to cover other common types of clays available in Sri Lanka with the two main 
objectives; 
 

(i) Reduce the sintering temperature of clay form about 1000 Co to 500 Co  by 
using phosphate treatment, which would eventually result in considerable 
savings energy in the manufacturing of roofing tiles. 

 
(ii)  To produce fibre reinforced tiles (larger than conventional calicut tiles) 

which can be used to reduce the overall cost of roof structure by increasing 
the purlin spacing.  Clay samples were collected from Hanwella, Ja-Ela, 
Kochchikade and Bangadeniya areas; orthophosphoric acid (H3PO4 – 
1.75g/cm3) and di-ammonium hydrogen phosphate (NH4)2HPO4) were used 
as phosphoric binders.  For the purpose of reinforcement glass fibre 
(s.g.2.5g/cm3) was used. 

 
0 M Solution of orthophosphoric acid (pH0.9) and di-ammonium hydrogen phosphate 

(pH 8.03) were prepared using distilled water and mixed together to adjust the pH 
value of bulk solution to 7.5 Laboratory test specimens (125mm x25mmx20mm) were 
prepared by using different fibre volume percentages(0.5%-3.5) but fibre length was 
kept constant (15mm-20mm). Specimens were allowed to air dry,  and finally oven 
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