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INTRODUCTION 
 
Claycrete is an ionic road pavement stabiliser specifically designed for clay, or 
clay bearing, soils. When added to a road pavement it provides a durable and 
stronger all-weather surface. 
 
Claycrete is being considered for use on unsealed roads in the Republic of 
Rwanda. To this end, a 1 kilometre section of road was set aside as a trial of the 
Claycrete product. The trial site was at Gishyita. 
 
The installation of Claycrete was completed 2-4 September 2015 by Mailco Ltd 
under supervision of Claycrete engineers. This report relates to an inspection 
conducted on 13 February 2016, being approximately 24 weeks of exposure to 
public usage and weather conditions. Present at the inspection were Chris 
Perryer, Victor Egan, Remy Mushayija, and Brian Jackman (Claycrete); Gratien 
Misago (Mailco Ltd); and Alfred Byiringiro and Dieu Donne Niyigena (RTDA). 
 
The findings of the report indicate two major outcomes. Firstly, that the Claycrete 
product is effective in stabilising pavements to provide harder and more abrasion 
resistant surfaces; and secondly, that road design plays a substantial role in the 
efficacy of unsealed roads in conditions such as those that prevail in Rwanda.  
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DESCRIPTION OF TRIAL SITE 
 
The trial section is a feeder road which joins the village of Gishyita to the 
Karongi-Nyahasheke National Highway R14. The section starts 150 metres from 
the highway intersection.  
 
The first section of the feeder road is a steep incline. The drains at the start of the 
road are newly formed stone drains which have been made since the trial was 
complete. 
 
The first part of the trial road is an incline with longitudinal gradient of 
approximately 6%. The headland lies to the left of the road, and is cut to a slope 
face of 15 degrees. From the start of the trial section the drains are poorly formed 
and not well maintained.  
 
This general description fits the road for the first 500 metres. There are culverts 
across the road, which are functional, but delivery from drains into the culverts 
has not been good.  
 
At the 500 metre mark, the road levels to a longitudinal gradient of about 3%, and 
crosses an open area where there is a disused quarry with an open floor to the 
right of the road. 
 
At the 700 metre mark, the road leaves the open area, and the headland is to the 
right of the road with the drop to the left. The road is again climbs more steeply at 
about 4-5%. There is a culvert at the start of that section. 
 
The road continues for another 300 metres with the cut face to the right, and the 
drop to the left. 
 
At the end of the 1 kilometre treated section, there is another 150 metres of 
untreated road, before the village of Gishyita. 
 
 
CONSTRUCTION OF TRIAL SECTION 
 
The equipment, and equipment operators, for the construction of the trial section 
were supplied by the principal road contractor in the area, China Road and 
Bridge Corporation (CRBC). 
 
Five days were allowed for the trial. CRBC were under pressure to progress their 
own work, so equipment and personnel were not always readily available for the 
trial site. 
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Equipment included a bulldozer, which was necessary because the road surface 
had many areas of exposed rock and stone. It was decided to break the road to 
remove the need to import material to cover the reefs of rock. 
 
The bulldozer broke the road efficiently, and enough material was released to 
allow the construction of a 200mm base course. 
 
There was insufficient base course material to raise the road to create adequate 
cross fall. The original road surface was irregular and drainage was erratic. 
 
The transverse gradient (cross-fall) on the road is, at best, 2.0-2.5%, but on the 
section adjacent to the disused quarry, the cross-fall is closer to 0-1%. Given the 
longitudinal gradient, such cross-fall is considerably less than Claycrete would 
normally advise. But the Claycrete brief was not to redesign the road, it was 
rather to assess the efficacy of the stabiliser product. 
 
Since the transverse gradient was less than the longitudinal gradient, there was 
always going to be substantial risk of water running the length of the road, 
resulting in some scouring. 
 
At the end of construction, the road surface was smooth, with CBR values of over 
80% recorded. 
 
On the afternoon and evening following completion of the trial section, there was 
an aggressive storm with heavy rainfall. Heavy rain continued the following day, 
climaxing in the evening with another very serious storm. We were advised that a 
local house had collapsed from the effects of the weather. 
 
The road was subsequently inspected and reported to be in good condition at the 
time of departure of the Claycrete engineers. 
 
 
INSPECTION OF THE TRIAL SECTION AFTER 24 WEEKS 
 
It was noted that two or three irregular scour lines were evident in the surface of 
the road running from the 500 metre mark down the entire length of that section 
to the start of the trial. The scours were measured and found to be generally 
20mm in depth with a stable and sound scoured face. Rainfall between 
completion of trial section construction, and inspection after 24 weeks, had 
reportedly been considerable. 
 
Photographs were taken to record the scouring. Inspection of the drains showed 
that very little of the rainfall had actually travelled in the drains. The velocity of the 
running water on the road surface was high with approximately 6% longitudinal 
gradient and 500 metres of uninterrupted run. 
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While the scouring is clearly visible in Photograph 1, the stone which was 
embedded in the stabilised surface is stable and firm. Some loose untreated 
stone and sand has been washed onto the road from the edges. This material 
came from outside the stabilised road section. 
 
This section is at the lower portion of the road, and the water had been running 
on 6% downslope for some considerable distance. The scours were still secure, 
and the hardness of the floor of the scour suggested that running water was not 
cutting deeper, but spreading to create 100-150mm wide scour at 20mm depth. 
 
This was typical of the entire stabilised section on the 6% gradient. 
 
It is not desirable to have any scouring on the pavement but the extent of 
longitudinal flow and the volume of water which was reported by locals to have 
flowed on the road suggested that the road was resisting abrasion and was 
meeting normal requirements. 
 
There is no evidence of any damage by traffic. 
 

Photograph 1: 300 metre mark looking down 
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Photograph 2 shows the most severe scouring occurred on the trial section 
adjacent to the disused quarry. This is the case because the transverse gradient 
of 0-1% was considerably less than the longitudinal gradient of about 3%, 
meaning than water flowed at velocity down the road, rather than being delivered 
to the drains. 
 

Photograph 2: 500 metre mark looking up 
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Photograph 3 shows some transverse scouring, which results from flow directly 
across the road. The photograph demonstrates two important issues. Firstly, 
transverse water flow produces scouring when the transverse gradient is too 
great; and secondly, the transverse gradient in this case is running away from the 
drain and toward the fall instead of running to the drain on the headland. 
 

Photograph 3: 700 metre mark looking up 
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Photograph 4 shows the section of road immediately prior to the trial section. 
This part of the road was not treated with Claycrete, but was rolled. It has a 
similar longitudinal and transverse gradient to the first part of the treated section. 
It clearly shows much greater adverse impact of aggressive water flow on this 
section than the other sections treated with Claycrete. 
 

Photograph 4: Untreated section at main road end looking up 
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Photograph 5 again illustrates the degree of scouring on the untreated section at 
the Gishyita village end. The scour is more than 100mm deep and is “v” formed 
at the bottom instead of flat. The “v” form indicates progressive deepening of the 
cut, which is not the case with the Claycrete stabilised section. 
 
Apart from the serious erosion, there are also tyre marks on the road as a result 
of the soft surface. 
 

Photograph 5: Untreated section at Gishyita village looking down 
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ROAD PAVEMENT HARDNESS 
 
Twenty-four Clegg Hammer Impact Tests were carried out on the stabilised and 
unstabilised sections of the road. 
 
Results on the stabilised section recorded California Bearing Ratio (CBR) values 
of 60-120%. 
 
Results taken on the highest parts of the scoured untreated sections gave CBR 
values of 60% or more, but the lower scoured portions returned values of less 
than 30%. 
 
CONCLUSIONS 
 
The longitudinal scouring was clear indication of insufficient cross-fall on the 
road, which resulted in poor drainage. While the drains were in reasonable 
condition to carry the water, scouring was inevitable given the design of the road.  
 
The scouring of the Claycrete treated section, while undesirable, illustrates 
considerable resistance to abrasion over nearly 6 months, which was not evident 
on the untreated sections.  
 
The CBR values were high in areas which were treated, and stone was well 
embedded and difficult to dislodge. 
 
There are two clear messages from this assessment: 

1. Claycrete treated roads produce superior results to untreated roads, in 
terms of abrasion resistance and hardness. 

2. Road design is critical, whether or not a road stabiliser is applied.  
 

It is important to note that Claycrete will NOT substitute for poorly designed road 
profiles, but its application will certainly extend the all-weather utility of an 
unsealed road before maintenance is required. 
 
Details of recommended road profile for unsealed roads in Rwanda are shown in 
Appendix 1, as well as photographs of the Cyivugiza-Musenyi dirt road following 
re-design of transverse gradients as advised and recommended by Claycrete.  
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APPENDIX 1 
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