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Working at full tilt on 
the dams of this world
The demand for energy is growing 
throughout the world. Sources of 
energy have to be cost-efficient 
but increasingly sustainable too, 
so renewable energies are on the 
rise. In this context, the majority 
of countries are witnessing less 
and less construction of hydro-
electric power stations. However, 
in regions with plenty of water 
there is a focus on using dams as 
a method of producing energy. 
Examples in this respect can be 
found in Brazil and Portugal, where 
MC-Bauchemie too is involved in 
mega projects – both in construc-
tion and restoration. For within the 
energy sector, MC is acknowledged 
all over the world as an expert 
partner, rated highly for its excel-
lent products, practical know-how 
and unique level of on-site service.

A gigantic wall that stretches endless-

ly – viewed from below it appears to 

ascend to the very heavens – holding 

back vast quantities of water, as far 

as the eye can see. Dams have a ten-

dency to strike awe into the observer, 

and they are without doubt some of 

the most impressive structures built 

by human hand. Even merely looking 

at them conveys an idea of how 

much planning, know-how and work 

goes into building them. The vast pre-

paratory works, such as the establish-

ment of the infrastructure long before 

the walls of the dam or any of the 

ancillary structures are actually built, 

can themselves require many years to 

complete. The quantities of concrete 

needed are simply immense, while 

the demands made of the concrete 

can vary greatly from one region and 

project to the next. This presents a 

tremendous challenge to the client, 

the architects and the applicators, 

as well as to the manufacturers of 

concrete admixtures and the techni-

cal chemists.

Brazil – the land of hydro power
Brazil is growing – and with it the 

hunger for energy, particularly in the 

nation's economic centres. Brazil is 

also looking to export energy, which 

is yet another reason why the energy 

sector is flourishing. Fully 97 percent 

of all energy generated here is pro-

duced from hydro power, explaining 

why over ten dams are currently be-

ing built in the north and north-east 

of the country, in order to ensure that 

the continuously growing demand 

can be satisfied into the future. 

One of the largest major dam projects 

is located on the Rio Madeira, a 

tributary of the Amazon. The Jirau 

dam hydroelectric power plant is 

designed to generate 3,750 MW of 

power. The energy will be produced 

by horizontal bulb turbines, installed 

into the bed of the Madeira. These will 

be driven solely by the flowing power 

of this huge river. The construction 

is currently reaching its completion. 

Representing an investment of over 

8 billion US dollars, the dimensions 

of the project are huge; over 20,000 

workers were on site during the 

height of the construction phase. 

Right in the middle of the Amazonian 

wilderness, a fully functioning town 

was established around the construc-

tion site. MC too made its contribu-

tion to this highly prestigious project.

Specialising in hydro power
With two newly established plants 

– one in São Paulo and one not far 

from Recife in Vitória de Santo Antão 

– with production facilities and a 

dedicated sales team, in this burgeon-

ing country MC-Bauchemie Brazil is 

acknowledged not least as a specialist 

in the construction, restoration and 

maintenance of hydraulic structures. 

Its clientele include prominent energy 

companies specialising in hydro 

power. 

The strategy of MC Brazil is to be 

close to its customers, focusing on 

the potential-rich energy sector. 

Construction Chemicals and Protec-

tion Technologies each have one 

staff member dedicated to the issue 

of dams and hydro power. And the 

heads of sales, Shingiro Tokudome 

(CC) and José Roberto Saleme (PT), 

also look to delivering customer-ded-

icated services, a feature that typifies 

MC's approach worldwide. 

Unique service and specialist 

expertise are qualities also demon-

strated by MC in connection with the 

government-funded Jirau project, 

the construction of which also saw 

the use of MC admixtures, as well as 

PowerFlow plasticiser, for example. 

(continued on page 8)
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The Baixo Sabor dam (photo p. 6) is an important project for the future generation of power in Portugal. And its special demands also make it an exciting project for MC. 

The Jirau dam on the Rio Madeira in Brazil (photos above) is designed to produce 3,750 MW of power with its hydroelectric power plants.

Pressurising water –  
injection systems from MC

structures of this size. However it is 

essential to conduct regular mainte-

nance, i.e. measures for protecting, 

reinforcing and sealing. 

Reliable protection
The remit of injection systems is to 

provide the structure with reliable 

protection against the penetra-

tion of water and the damaging 

materials it contains, as well as to 

prevent corrosion. In some specific 

cases, they are also required to 

stabilise the supporting sub-surface 

and the construction components. 

Water impermeability is achieved 

by sealing construction elements, 

including all joints and surfaces. 

Not every crack is similar
MC is a leader in elastomer resins. 

These resins are primarily used for 

the elastic sealing of cracks and 

for cavity filling, and so contribute 

to keeping structures functionally 

reliable. They also have particularly 

good environmental and water tol-

erance qualities. With their specific 

properties, the various solutions 

developed by MC fulfil the most 

diverse requirements.  

 

Plus, not every crack is the same 

as the next. Its particular features, 

such as progression and width, 

the conditions of the sides of the 

crack, its cause and any previous 

measures undertaken, are all factors 

to be taken into account. Choosing 

the right product means having to 

visually inspect the problem and 

perhaps taking a sample of the core 

if necessary. 

Blocking holes effectively –  
MC keeps things tight
Cracks have to sealed elastically if 

found in structural elements that 

may still be mobile. This can be per-

formed using rubber elasticised MC-

Injekt 2300 top. MC-Injekt 2700, on 

the other hand, creates a rigid seal 

against larger ingresses of water, 

for larger cavities or for stabilisation 

of the structure. This friction-type, 

glass-hard duromer resin is stronger 

than concrete. Its rapid and superior 

effectiveness stops ingressing water 

immediately. MC-Injekt GL-95 TX, 

a hydro-structure resin, is used for 

the watertight filling of cavities and 

settlement joints exposed to water 

pressure, as well as for large surface 

area injection into structures or 

in the foundation subsurface. Its 

degree of deformation is almost 

rubber-like and it bonds extremely 

well to concrete. The functional-

ity of this system actually requires 

constant contact with water. By 

using a specifically aligned injection 

packer, which is braced in the drill 

holes of the structural elements, the 

selected product can be injected 

with a suitable pump. 

Thanks to their outstanding injec-

tion properties and rapid, controll-

able reactivity, these elastomer resin 

products from MC will continue to 

enjoy success.

Dams, valley reservoirs and other hydraulic structures are only able to 
withstand constant water pressure on their broadsides if leaks, cracks 
and cavities are promptly repaired. So sealing them is a top priority 
job. For this purpose MC has developed a whole series of solutions un-
like any other in the world.

Whether it be in the generation of 

energy, the control of high waters, 

the production of drinking water or 

for shipping – hydraulic structures 

are constantly important for people, 

industry and the environment. 

Their durability and efficiency is 

closely linked to the strength and 

impermeability of the masonry and 

the concrete, which have to be able 

to withstand constant water pres-

sure. And large-sized leaks not only 

reduce the stability of the structure, 

they also result in a significant loss 

of energy in hydroelectric power 

plants. Over time it is practically 

impossible to avoid smaller leak-

ages in the masonry or concrete in 

A strong unit: test injection of a foundation subsurface  

strengthened with MC-Injekt 2700. 
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MC is involved in the construction and 

restoration of hydraulic plants across the 

world: including in Scotland with the 

Lower Glen dam (top left), in Brazil on the 

Santo Antonio (top right) and in Russia 

on the Sayano–Shushenskaya dam (bot-

tom left) or in India on the Jammu dam 

(bottom right).

Working closely together with the 

consortium, the regional government, 

the environmental department and 

the energy companies – including 

the international energy group GDF 

Suez –, MC developed admixtures 

and special solutions, appropriately 

adjusted to the climatic, geological 

and technological circumstances and 

base materials, and matched to the 

stipulated performance specifications. 

Service on site
MC-Bauchemie is supplying expertise 

and materials to another major dam 

project, this time in Portugal: the 

Baixo Sabor dam is designed as a 

mountain water reservoir located on 

a tributary of the Sabor river. The pro-

ject was started in 2008 and is sched-

uled for completion in the summer of 

2014. Energy will be produced with 

the turbines being driven by the large 

drop in height travelled by the water. 

An important project for the nation, it 

is also an exciting project for MC that 

comes with certain challenges. 

The client, Energias de Portugal (EDP), 

specified that the rubble produced 

by the dynamiting be used for the 

concrete. The initial tests consequent-

ly performed for the development 

of the formula found that this basic 

material would result in a product 

that would lock in a great deal of 

water, meaning that the concrete 

would scarcely flow. To deal with this 

problem, the consortium consulted 

with the University of Porto, with 

which MC also regularly exchanged 

information. Ultimately it was MC 

that succeeded in taking the basic 

material to arrive at a specialised 

formula, which enabled it to deliver 

a solution in the form of a modified 

MC admixture. "Standard off-the-shelf 

materials are no longer adequate for 

the majority of projects," says Diana 

Boulhosa, Head of Sales for Construc-

tion Chemicals at MC in Portugal. 

Since that time, the water-reducing 

admixture, TechniFlow, has been used 

in the construction of the structures 

adjoining the dam wall.

Networked experts
Even given the long lead time of 

this large-scale project, the identi-

fication of solutions suitable for the 

project only commences once the 

basic materials have been specified. 

But even after the formulae have 

been developed and tested in the 

concrete laboratory, it is advisable 

to subsequently modify them to the 

situation on the construction site. For 

it is possible that the products may 

behave differently when exposed 

to different conditions – such as the 

effects of weather – or when scaled 

up on site. And here again the experts 

from MC come to the fore. "When we 

develop and market an admixture, 

we always seek to apply the formula 

we arrive at on site, in order to prove 

that the product can actually perform 

under real conditions," emphasises 

Dr. Thomas Sieber, Head of Technical 

Advice at MC. 

MC's experts engage in an active 

exchange of knowledge and empiri-

cal results – and this is reflected at an 

international level too. The findings 

identified here are applied to the 

benefit of the customers and the 

company itself. Commissioned in 

mid-2012, a further plus is the ultra-

modern production plant in Bottrop 

that enables MC to offer PCE-based 

admixtures from initial development 

to finished product – all from one 

single source. The patented produc-

tion process permits a high degree 

of customisation and flexibility in the 

manufacture and composition of the 

admixtures, from which partners in 

the construction industry can benefit 

greatly, because they receive precisely 

the best admixture for their particular 

construction project. 

MC also delivers outstanding quality 

in the restoration of hydraulic struc-

tures, particularly dams. 

Restoration along the line
Products developed by Protection 

Technologies can be found in the 

restoration of hydraulic structures 

throughout the world, such as in New 

Zealand, Germany and Russia – but 

also particularly in Brazil. From 2009 

to 2010 some 50 smaller hydroelectric 

power plants went online there, after 

having leaks repaired with injections 

to allow them to be handed over “dry" 

to their operators. MC was awarded 

the contract in many of these pro-

jects, not just because the relevant 

project planners were convinced of 

the quality of its injection product 

systems, but also because of its high 

level of application know-how, first-

class support and the tremendous 

expertise of its employees. And that is 

what distinguishes it from the compe-

tition. "A successful restoration project 

in the order of a dam or valley reser-

voir is critically dependent on a trium-

virate: material – machinery – people," 

states Holger Graeve, Injection Group 

Leader at MC, looking back on his 

wealth of experience in this area. "It 

is our qualification courses and ap-

plication training, conducted in the 

relevant national language, that in 

particular demonstrate our expertise 

and deliver significant added value 

to our partners. Hence, we pay close 

attention to maintaining our network 

of planners, principals and applicator 

firms." 

Whether Construction Chemicals or 

Injections, the same principle applies:

every partner receives specifically 

tailored support. For example, MC's 

employees assist planners in drafting 

invitations to tender, advise principals 

on their projects and provide support 

to applicators in the deployment of 

product systems. MC also has a team 

of technical advisers ready to provide 

practical assistance and advice any-

where in the world. A comprehensive 

service of this type does not come 

into being overnight. Now, with MC's 

high-grade product systems and tre-

mendous application know-how, bet-

ter solutions for the construction and 

restoration of dams – and many other 

structures that demand qualitatively 

high-value and long-lasting solutions 

– are readily achievable.
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