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1 INTRODUCTION 
 

It should not be “business as usual” or repetition of 
the “same old”- from 2019 and beyond the world re-
quires best comparisons (using proven Global exam-
ples to bring all stakeholders up to date, for the benefit 
for Africa), the latest technology and sharing of skills 
and experience to all Africans. 

 
 

2 SEVEN TRENDS THAT WILL SHAPE THE 
FUTURE OF THE MINING AND METALS 
SECTOR  
 

To summarize a few recently listed points, that con-
firm, that a repetition of more of the same old tech-
nology will not satisfy the trends shaping the future 
of the mining and metals industry let us consider these 
few. 

2.1 Transition to low carbon economy (extraction, 
manufacture and usage) 

Mining companies have a critical role to play in de-
velopment of low-energy and transportation systems 
which are more mineral-intensive than their fossil 
fuel counterparts and by powering their own emis-
sions with renewable energy can promote the suita-
bility of low carbon minerals. This includes their 
choice of infrastructure materials used in their OPEX 

and CAPEX designs. The same old solutions and 
products used for years do not satisfy this goal to 
measure the total carbon footprint. 

2.2 Access to resources (Mineral, Engineering and 
Products) 

Mining companies must master new technologies for 
extraction and processing in areas that have not pre-
viously been economically viable. Key to such a 
change is through supporting technological break-
throughs; in mining, supplier materials and construc-
tion techniques to persuade shareholders to in-vest in 
areas with perceived higher risks. Just as the need to 
use composite materials, combination systems and 
designing closer to the edge, can be achieved to pre-
dict probability of performance and secure safety 
from failure, so is the need for a willingness by all 
Engineering disciplines to search for better products 
and solutions. 

2.3 New ways to finance mining establishment, 
operation and closure 

Demand triggered by commodity booms, based on in-
dustry needs or political interference has forced in-
dustry and the Mining sector to spread the risk of ca-
pital intensive projects with new financing solutions.  

These include stricter performance agreements 
with Design Consultants and delivery for Contractors, 
with suppliers being increasingly contracted directly 
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to close the gaps between design and construction. 
Stronger political control by use of Mining Charters 
will see mining houses become more responsible dur-
ing the operational period. This forces the de-signers 
to rethink in the choice of materials and solutions for 
post closure contamination and or exposure. 

A trend demanding a better social contract was a 
clear declaration by several African Presidents at 
Mining conferences in 2018, which has ensured the 
mining sector cannot disregard the parallel develop-
ment of communities’ social needs as they proceed 
with mining establishment or expansion. In some 
countries much stricter expatriate conditions have 
been imposed and will most likely increase to force 
technology transfer, skills training and local partici-
pation to a much higher level than has been pandered 
to in the past. Many suppliers can assist in these social 
contracts within the same development programme at 
little extra cost but creating significant improvements 
in living conditions and opportunities. 

2.4 Transparency of information 

Stake holders whether they be Government, Mine 
Owners or the community need to be satisfied with 
more transparency of the different types of infor-
mation and data disclosed or shared to prevent oner-
ous working conditions and regulations that reduce 
the efficiency of mining business. 

2.5 The geopolitics of mining and service providers 
adaptation 

The increasing government intervention, to protect 
their political risk and increase economic protection-
ism under the impression of developing opportunities 
for domestic projects are creating challenges for com-
panies that have so far prospered under a system of 
relatively free trade. Popular resistance to globaliza-
tion and free trade is being altered by among other 
policymakers in mining jurisdictions trying to enact 
local content laws and regulations which require min-
erals to be processed before they are exported. If these 
actions create Trade wars and increasing protection-
ism, they will most likely dampen global commodity 
demand. To survive these changes, service providers 
must revise their business models, techniques, ser-
vices and methods to be replaced by those who are 
prepared to operate in a new field of requirements. 

2.6 Modern mining workforces and the support 
industries role in implementation 

Constantly evolving technologies and business mod-
els will require the mining sector players to up-grade 
and develop new skills. Governments and all related 
companies will need to exercise close cooperation in 
the transition between all participants to facilitate a 
growing automated mining sector to implement new 
technology and activities through retraining and tran-
sitioning programs. The speed at which effective new 
technologies and efficiencies can be absorbed at mine 

sites will be closely linked to the decision-making 
around the transition and strategizing policies to min-
imise those who need not be negatively affected. 

2.7 Traditional methods in Construction in Mining 
to expose resources and extract mineral wealth 

Wherever the earth has been excavated to search for 
and extract minerals the earliest construction materi-
als to facilitate this endeavour where generally natural 
or partially modified to assist in the goal. Some of 
these original methods included the natural materials- 
using earth rammed walls (using clays, branches / 
wood) as found in Iraq and china 3000BC, where 
Earth and vegetation was used.  Biblical records and 
uncovered ancient structures demonstrate use of rock 
and masonry blocks- for use as stone pitching / dry 
stack walls to prevent erosion, prevent excavation 
collapse and structural support for embankments and 
retaining walls. 

 
 

3 INNOVATION OVER CENTURIES HAS IN 
SOME CASES COME FULL CIRCLE.  
 

1.  Soil reinforcement- using grasses/straw, branches, 
vegetation (now again used for bio engineering). 

2.  “Engineered” Soil and rocks- stone masonry, quar-
rying and crushed materials (now a wider range) 

3.  Natural materials- benefits of clays, lime and ce-
mentitious characteristics (now create composite 
barriers/liners) 

4.  Concrete, bituminous and steel - processed natural 
materials in formulation (now formulated in a 
myriad choices of chemical products) 

5.  Inclusion of Synthetic materials with natural/ce-
mentitious fill- egg, Dutch delta works. 

Many of these age-old techniques have been scientif-
ically unpacked and repacked to produce enhanced 
abilities with vastly enhanced efficiency 

 
 

4 MATERIALS AND PRODUCT 
DEVELOPMENT IN THE LAST 50 YEARS  
 

1.  Synthetic/manufactured chemicals for soils; 
2.  Geotextiles(separation/drainage/reinforcement); 
3.  Geosynthetic materials (soil reinforcement); 
4. Integrated geotextiles with synthetic chemi-

cals/manufactured materials;  
5.  Radically improved cementitious products; 
6.  Composite materials that contribute in harmony. 
These are but a few that demonstrate even higher per-
formance (by comparison of a wooden wedge/nail 
concept that has been in accelerated transition and 
now operates as a high-tension steel anchor embed-
ded in a chemical matrix) 
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5 CONSTRUCTION IN 2019 USING 

RETAINING WALL TECHNOLOGY  
 

There are many retaining walls across the world that 
have been made with natural materials that are formi-
dable, still safe and standing after centuries. How-
ever, the cost to replicate them would be way too ex-
treme since slavery was often their method which is 
unacceptable by most countries today. 

Despite the easy access via different media meth-
ods to a vast range of solutions and products with 
proven testing specifications, quality and perfor-
mance validation and often with reference case histo-
ries, there persists the use of traditional methods for 
erosion control, embankment design and protection 
and retaining walls. 

Until 10 years ago Egypt used mainly stone pitch-
ing for erosion control, embankments and ma-son 
shaped blocks for retaining walls. However, the eco-
nomic and political tidal changes caused an ex-plo-
sion in technology transfer in Egypt to the extent that 
some contractors have recorded over 100 000m² of 
Mechanically stabilised Earth wall systems installed 
in Egypt over the last 4 years.  

Foundation terraces for exclusive high value resi-
dential estates at the Red Sea and Cairo. (Egypt)  

 

 
Figure 1. Tel Al Ain Sokhna  Stone park outside Cairo  
   18 m high 9000 m²     24 m high 28,000 m² 

 
In that same period a Canadian Consultant engaged 
with an Italian supplier for a mine in Mauritania to 
complete a 32.5 m vertical retaining wall for a 
goldmine using a rock filled gabion and geosynthetic 
soil reinforcement technique. Perhaps because this 
wall was constructed in a remote location in the Sa-
hara Desert, the comparison of a traditional rein-
forced concrete retaining wall versus current technol-
ogy and when considering the total installed cost it 
was made obvious to choose an option that used waste 
rock combined with manufactured double twist steel 
wire baskets to form a composite solution that could 
be executed in a significantly shorter time and cost. 
 

 
Figure 2. Gold Mine Mauritania 32.5 m with MSEW walls 

 
This technique of using geosynthetic soil reinforce-
ment develops the confidence and experience gained, 
to support various similar complex structures in South 
America, West Africa, and South Africa. To the ex-
tent that the group of solutions was used to design and 
install the retaining walls at Pakyong airport in the 
Sikkim province of India at 89m high. 
 

 
Figure 3. Pakyong airport Sikkim India 89m high 

 
Traditionally tip walls would have been built with re-
inforced concrete and would have been subject to a 
lengthy construction time, higher cost and often con-
siderable foundation improvement. Mechanically sta-
bilised earth systems improve the total solution.  
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Figure 4. Alto Chicama crusher wall, S America 28 m high 

 

 
Figure 5. Toromocho bridge S America 18m high 

 
Use of available natural backfill and rock materials 
with geosynthetic soil reinforcement allows fast track 
construction.  

The ramps, roads and abutment walls can be easily 
designed to support tunnels, which allows planning 
Consultants to obtain a mine layout with a best fit, 
within the available geometry. 
 

 
Figure 6. Sigiuri Gold mine Guinea 21 m high 

 

Foundation soil conditions, when analysed often pre-
sent a question on the ultimate bearing capacity to 
support a newly constructed asset. A flexible retain-
ing wall system can be a remedy allowing stage con-
struction (allowing consolidation to achieve a firmer 
state of rest) and be flexible for any future potential 
differential settlement if it should occur. In this case 
the adjacent MSEW structure now 18 years post con-
struction, showing no signs of displacement or settle-
ment can be an indicator of probable foundation per-
formance when considering design and what to 
expect. 

 

 
Figure 7. Iduapriem Gold mine Ghana 29m high 

 
Flexible Soil reinforcement systems are often easy to 
construct using entry level skills which supports local 
labour employment. The newly acquired skill can be 
used continuously to create other useful solutions in 
retaining walls, canals, settlement ponds and erosion 
control embankments all using natural materials as-
sisted by geosynthetics and wire gabion baskets. This 
solution encourages an easy transfer of technology 
and skill to the community. 
 

 
Figure 8. Klipspruit coal Mine South Africa 22 m high 

 



J.F. Meadows 

 239 

When the processing plant requires an extensive wall 
to support rapid and continuous crushing facilities the 
structure required could be large, requiring a high vol-
ume of backfill to create the ramp. But when the 
available materials are of low grade it may require 
some blending of soils to create a competent matrix 
and strict quality control during the construction and 
competent drainage asset management.  

MSEW systems have the capacity to cope better 
than rigid structures to accommodate these challenges 
during construction and with events that may occur 
years after the wall was built without losing its struc-
tural integrity.  

 

 
Figure 9. Tailings dam walls in South America 

 
 
6 TAILINGS DAMS, EROSION CONTROL, 

SLOPE PROTECTION 
 

South Africa still has numerous gold mine dumps al-
beit many having been reprocessed due to improved 
gold recovery methods. Yet the processed or discard 
materials from mining remains an operational, eco-
logical and engineering concern that requires skilful 
attention to avoid problems and manage potential cat-
astrophic risk. 

The risk for public and especially for mining staff, 
of slope / embankment failure when they operate in 
congested or restricted space require the structures to 
be kept safe to continue operations but also into per-
petuity. 

In locations where space and asset footprint are not 
so important traditional earth dams, shallow slope and 
excavations and wide pit benches are still the suitable 
methods. In these situations, and conditions the tradi-
tional technology have remained practical and cost ef-
fective.  

When the space is confined or restricted and the 
risk of an event occurring  enters a higher probability 
of happening, new techniques are needed to satisfy 
the solutions required, such as validated rock-fall pro-
tection systems, profile fitting composite materials in-
tegrated with carefully designed techniques and soil 
reinforced strengthened embankment or retaining 

walls to satisfy normal and unusual natural events. 
While the old systems compare well in performance 
with new technology and one cannot argue the point 
against effectiveness, the Civils sector and even more 
so the Mining sector demands innovation, better 
products, and materials for solutions that will enable 
what was considered uneconomical resources to be 
exploited for society and investor benefit. 

Using natural soil materials, available rock and ge-
osynthetic soil reinforcement, robust solutions have 
been designed and implemented to generate higher 
safety structures that also satisfy environmental con-
cerns and keep mining within their public expecta-
tions. 

Retaining structure designed solutions are required 
to satisfy the same complex conditions as the design 
for specialised earth or concrete according to country 
codes and standards. The containment of leachate by 
designing with geosynthetic materials is a highly spe-
cialised science to ensure best practice compliance. 

Since safety in the mining sector has been more 
strictly regulated than in the Civil Engineering indus-
try, suppliers from this industry have been required to 
satisfy more stringent product testing, third party 
evaluation, quality standards and implementation 
control.  

 

 
Figure 10. Tailings dam South America 

 
Slope protection from rockfall in open cast Mines is 
an example of such requirements as listed above and 
the entrants into this market are expected by their 
Mining Clients to have generated and proven compe-
tence in Engineering and Manufacturing without 
compromise. The historical experience from Europe, 
Asia and the Americas in rock slope engineering for 
Civil works has a direct benefit to Mining operations 
underground and especially for open pit development. 
New techniques of monitoring and assessment to-
gether with high strength materials are essential to en-
sure the operation viability and maintain safe working 
conditions. The conditions demand a higher level of 
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expertise from designer, supplier, constructor and as-
set owner to operate responsibly. 

 

 
Figure 11. Rockfall protection Botswana Diamond mine 

 
 

7 INFRASTRUCTURE INTEGRATION WITH 
LARGE DIAMETER TUNNELS AND 
BRIDGES 
 

As with most money generating industries the Mining 
sector scores high on demanding innovative solutions 
often with radical problems and abnormal working 
conditions. Mechanization in Mining is rapidly im-
proving the efficiency, but this also changes the land-
scape development to satisfy fresh requirements pro-
cessing designs and infrastructure restrictions. The 
planning and development of an efficient Mining site 
now requires much more integration of all the engi-
neering disciplines to produce a functional system in 
a complex environment. Bridges, roads and tunnels 
all contribute to a complex matrix of infrastructure of-
ten in confined spaces that emphasize the need to in-
tegrate technologies with best fit products and de-
signs. 
 

 
Figure 12. Retaining walls over tunnels at a mine in the USA 

 
Although there are many voices at all levels, express-
ing strong intervention in improving the Mining sec-
tor in all aspects and embracing technology advances 
with sound Engineering practice. 

 
Figure 13. Bridge Abutments with MSEW, Northern Cape 2015 

 
 

8 CONCLUSION 
 
Whereas natural materials using traditional methods 
have been successful for centuries, the safety of work-
ers and the community, social economic impact, car-
bon imprint, financial cost effectiveness, transpar-
ency of objectives and post mining conditions are no 
longer at the sole discretion of either mine owners, 
operators, consultants or product suppliers. Infor-
mation of who does what, how and its consequences 
are becoming determining factors in how we compare 
traditional methods versus new technology and how 
we all learn from the experience for general benefit. 
The transfer of skills, upgrading; of systems, products 
and solutions of which but a few have been described 
should become a priority to all the stakeholders. 
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