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INTRODUCTION

FOR MORE THAN A CENTURY, Sika has been involved in the most challenging tunneling and 
mining projects around the globe. Looking back and profiting from this wealth of experience, best 
underground practices are implemented in many regions, bringing Sika construction excellence to 
the far corners of the globe. Today, Sika supplies mining solutions for the largest and technically 
most complex mining projects, everywhere in the world.

A selection of 20 mining references with our customers and a few of our key mining projects are featured in this Sika Mining 
Reference Book. One Tunneling reference found it's way into this book as well. For Sika it's the project of the century. The cre-
ation of the Gotthard Base Tunnel, the longest rail tunnel in the world, was a major milestone for our company, as many product 
developments for this project paved the way for many other underground construction masterpieces that followed.
Each of the displayed projects has its own challenges, be it the remote location or the challenging climatic conditions, be it the 
difficult geotechnical setting or rapid development rates that are required. From the Atacama Desert in Chile, under which the 
large Chuquicamata block caving mine is under construction, to the Kiruna operation above the Arctic Circle in Swedish Lap-
pland to the remote Sudirman Mountains in West Papua where the Grasberg Block Cave is under full development; all quite 
different examples of efficient underground construction master classes. Sika is at the forefront when it comes to the applica-
tion of new technologies and implementing them in mining projects around the globe, striving for real efficiency gains in the 
industry. 

Present in over 105 countries, we are fully committed to contribute and add to the local value chain wherever and whenever 
possible, implementing tailored solutions for the projects specific technical requirements, environmental conditions and logisti-
cal hurdles with a fully integrated and smart, high quality product portfolio. The employment of local staff, the development 
and production of construction materials as well as the wealth generation in the countries we do business is of utmost impor-
tance to us and the key factor of the ongoing and lasting success of our company.  
Spearheading underground construction for over 100 years and continue forging ahead in tunneling and mining. That’s Sika, 
that’s building trust.

We wish you a good read, stay safe down there 
The Sika Tunneling & Mining Team

Fabian Erismann
Market Field Manager Mining
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IRON ORE EXTRACTION 
UNDER CHALLENGING 
CONDITIONS
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PROJECT DESCRIPTION
With an ore body 4 km long, 80 m thick and reaching a depth 
of 2 km, LKAB’s Kiruna is the world’s largest, most modern 
underground iron ore mine. Since exploitation began at the 
site over 100 years ago, LKAB has produced over 950 mil-
lion tons of ore, yet only one third of the ore body has been 
extracted. The extraction-process requires large amounts of 
sprayed concrete to secure the mine development. Since 2008 

Sika is the main supplier for admixtures and underground con-
struction technologies at Kiruna. Located in Swedish Lapland, 
north of the arctic circle, the challenges in terms of logistics, 
admixture storage and concrete production are manyfold. 
Sika, together with its partner LKAB took on the challenge 
many years ago and today the LKAB operations are a show 
piece of best mining practice for many, large, block cave proj-
ects around the world. Kiruna, together with other  Swedish 

KIRUNA MINE, SWEDEN

Iron ore in form of fines and pellets is transported by rail to the ports of Narvik in Norway and Luleå, Sweden

IRON ORE EXTRACTION UNDER CHALLENGING CONDITIONS



12
TUNNELING AND MINING 
THE SIKA MINING REFERENCE BOOK

mine operators are setting the global benchmarket when it 
comes to efficient undeground mine development and ore 
productivity statistics based on the amount of employed pro-
duction personnel. Together with the Boliden mines, the LKAB 
operations are among the most automated mining operations 
globally.

EFFICIENCY IS KEY
Kiruna is one of the largest, underground sub-level cave op-
erations on the globe. Ore is extracted by the exploitation of 
gravity to get the ore to fall in the draw points of the develop-
ment drifts for subsequent haulage by train and truck to the 
crushing and hoisting infrastructure.
Fast mine-cycle times are key to maintain high productivity 
and ore throughput rates. Hence, an efficient in-cycle shot-
crete set-up is required to install a fast, primary support of 
the newly opened drifts and stopes, providing fast re-entry 
times into the freshly blasted and secured perimeters. 
A reliable supply of consumables such as the Sika Sigunit® 
the Sika plasticizers and retarders as well as a range of other 
products are critical to keep this operation going on a daily 
basis and to secure the large throughput rates of the concrete 
batch plant on surface.

PROJECT REQUIREMENTS
Sprayed concrete must have:

 ́ Early strength of 4 MPa at 4h (Hilti method)
 ́ 28 days strength > 40 MPa
 ́ A maximum dosage of accelerator of 10%
 ́ A product stability of minimum six months
 ́ Open time > 4h
 ́ Energy absorption according to ASTM 1550-05 of 490 J

SIKA SOLUTION
Sikas world leading Sigunit® and ViscoCrete® technology is 
among the key elements for the shotcrete and concrete works 
at Kiruna. Special SCC designs for shaft and ore pass linings were 
tailored for the specific needs of the ore handling infrastructure 
and togehter with LKAB, we developed an easy to handle retar-
dation system for the Atlas cable bolters. Sika not only offers 
products which meet all the requirements, but also provides 
continuous customer support on site for shotcrete production 
and application.
Sika works closely together with the customer, performs pro-
duct testing on-site, supports the evaluation and implementation 
of new technologies and is exploring innovations with the aim 
of continuous operational improvements.

IRON ORE EXTRACTION UNDER CHALLENGING CONDITIONS

KIRUNA MINE, SWEDEN

View towards the old Kiruna pit where today a large surface cave develops
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SELECTION OF SIKA PRODUCTS
Sika® ViscoCrete® EVO 36S Superplastcizer (HRWR)
SikaTard®-932 Consistency stabilizer
Sigunit®-L2712 AF Shotcrete accelerator
SikaAer®-S Air entrainer
Sika® Retarder Retarder
Sika® Retarder P42 Grout retarder for cable bolts
SikaRapid®-1 Concrete accelerator
Sikaflex®-11 FC+ Sealing agent
Sika® Crackstop® 12 mm Fibers
Sika® FastMix® 225 HRWR (powder)
Sika® Intrapast®-A Expansion aid
Sika® Antifreeze®-S Anti-freeze
Sika® NeatCrete Concrete remover
Sika® Control®-50 Shrinkage reducer
Sikalastic®-841 ST Protective coating
Sikaquick®-506 Repair mortar

PROJECT PARTICIPANTS
Owner: Luossavaara-Kiirunavaara Aktiebolag (LKAB)
Engineer: LKAB
Contractor: LKAB Berg & Betong AB
Sika Organization: Sika Sweden SE

Concrete ready for spraying

Surface batch plant for sprayed concrete and other concrete applications

Energy absorption testing of grouted bolts
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DEVELOPING ONE OF 
THE WORLD'S RICHEST 
SILVER MINES
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DEVELOPING ONE OF THE WORLD'S RICHEST SILVER MINES

PALLANCATA MINE, PERU

PROJECT DESCRIPTION
The Pallancata mine is one of the richest silver deposits on the 
globe, operated by Hochschild Mining, a mining company with 
a long history in Latin America. The Pallancata operation is 
located in the department of Ayacucho in southern Peru, high 
up in the Andes at around 4'600 m.a.s.l.
The mine has grown steadily over the past seven years, ramp-
ing ore throughput rates up from 200 tons per day to around 
3'000 tons in 2010. Since reaching design capacity, the mine 
has proven to be a steady silver producer, treating high grade 
silver ore with a silver grade of around 300 grams per ton. The 
Pallancata ore body is an epithermal silver deposit that was 
formed by hydrothermal fluids that were channeled in distinct 
veins which are mined today with highly selective methods in 
order to keep ore dilution by waste rock to a minimum. At the 

same time, a relatively large ore output needs to be provided 
to fully utilize the mill capacity. Such long hole and cut and 
fill mining methods usually implement the use of cemented 
backfill which is also the case for the Pallancata operation.
The Pallancata vein itself is more than 2'000 meters long, 
some 40 meters wide and reaches a vertical depth of several 
hundred meters. Development headings along the mineralized 
veins as well as for the support infrastructure are executed 
using fiber reinforced shotcrete, produced in the ready mix 
plant at the mine site.

EFFICIENT AND FLEXIBLE UNDERGROUND DRIFTING
Developing high grade vein deposits require a lot of mining 
skills from the miners involved. While following the minera-
lalized veins, development needs to be highly flexible and 

The Pallancata paste plant
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demands special requirements on the support material and 
equipment used. Sika profits from many years of experiences 
with similar projects and understands the customer needs 
in terms of the construction chemicals in use for the under-
ground development at Pallancata as well as for the paste 
backfill admixtures used for the project.

PROJECT REQUIREMENTS
Sprayed concrete must have

 ́ Rapid early strength development
 ́ High 28 days strength
 ́ A maximum dosage of accelerator of 5%
 ́ A product stability of minimum six months
 ́ High energy absorption by the use of structural fibers

Paste backfill
 ́ Good cost performance of the backfilled paste in terms of 

the cured strength of the fill and the cement consumption

SIKA SOLUTION
Sikas Sigunit® and plasticiser technology is among the key 
elements for the shotcrete and concrete works at Pallancata 
and a special adabted paste backfill admixture is supplied in 
order to improve the cost performance of the paste backfill 
mix. Furthermore the admixture reduces the risk of paste line 
blockages and reduces pumping pressures. Cement consump-
tion of the paste fill operation can be reduced by the addition 
of admixtures which results in an improved overall mix design.
The cement reduction is also very beneficial when it comes to 
reducing the amount of cement trucking to the fairly remote 
mine site and to increase the amount of days stored in the 
silos in order to have enough safety margin in case there is a 
hold up in the supply of cement. Furthermore, the reduction 
of water consumption in the paste plant is a critical issue in 
arid environments where water can be a limiting factor for the 
operation. Sika is providing continuous and wide reaching, on 
site support when it comes to mix design improvements for 

DEVELOPING ONE OF THE WORLD'S RICHEST SILVER MINES

PALLANCATA MINE, PERU

Sika paste backfill admixture tank installed at the Pallancata paste plant
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the concrete, shotcrete and paste mix as well as the develop-
ment of new technologies and implementation of solutions 
within the  mining process.

Sika Peru has a very experienced and dedicated mining team 
that has worked with most undeground mining operators in 
Peru over the last 20 years. The team is a well respected part-
ner for the strongly growing mining industry in the country.

SELECTION OF SIKA PRODUCTS
 ́ Sikament® 306  Superplastcizer (HRWR)
 ́ Plastiment® Mine PE  Paste backfill admxiture
 ́ Sigunit®-L22 PE  Shotcrete accelerator
 ́ SikaFiber®  Structural fibers

PROJECT PARTICIPANTS
Owner: Hochschild Mining plc
Sika Organization: Sika Peru

Mined out stope backfilled with paste Dosing of paste backfill admixture into the continuous twin shaft mixer

Checking on the installed Plastiment paste fill admixture tanks
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NIPPON GOLD
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NIPPON GOLD

HISHIKARI GOLD MINE, JAPAN

PROJECT DESCRIPTION
The Hishikari gold-silver deposit is located in the northeastern  
Kagoshima prefecture of the southern Japanese Island Kyushu,  
about 60 km north of Kogoshima City, Japan. The deposit 
was discovered by the Metal Mining Agency of Japan in 1981 

with subsequent development and mining taking place through 
Sumitomo Metal Mining Company. Hishikari has proven to be a 
world class deposit in terms of the contained gold grades and 
quality of the ore bodies. The Hishikari mine consists mainly 
of three major ore lenses, called Honzan, Yamada and Sanjin. 

Storage facility for Sigunit® P10 big bags Overview Hishikari mine site (Source: SMM)

Underground Haulage LHD exiting the Hishikari ramp portal
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These ore bodies contain very high gold grades in the order of 
30 – 40 grams per ton of ore which makes the Hishikari opera-
tion one of the highest grade epithermal gold mines globally. 
The relatively young geological age of mineralization of just 
around 1 million years is strongly related to the still active vol-
canic activity in the area.
Hishikari, located along the circumpacific ring of fire is just one 
among many world class, gold-copper deposits of epithermal 
nature that make this part of the world among the richest 
mineral endowments globally. Sika supplies a large number of 
mines within the region, implementing best underground for-

tification practices and technologies for a range of high profile 
mining projects.

EFFICIENT UNDERGROUND DEVELOPMENT WITH SIKA
The Hishikari mineralization consists of high grade Quartz-
Calcite-Adular veins that contain the majority of the gold. 
These veins are structurally well defined and relatively narrow 
and selective stoping methods are used to enable ore extrac-
tion with a minimum amount of dilution.
The Hishikari team has been a long standing partner of Sika 
Japan and among the first clients in Japan that utilised high 

NIPPON GOLD

HISHIKARI GOLD MINE, JAPAN

Map over south-east Asia including the Japanese Islands and the Hishikari Gold deposit with other major ore deposits along the circumpacific ring of fire (modified after Hamilton et al. 1974)
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performing, liquid, alkaline free shotcrete accelerators for 
their primary shotcrete support. High early strength develop-
ment of the shotcrete which is applied using a dense-flow 
process and a lean material handling as well as logistical as-
pects were key parameters when evaluating different options 
for the applied shotcrete.

PROJECT REQUIREMENTS
The major specifications for the sprayed concrete are to 
achieve a rapid early strength development of 2N/mm²or  
2 MPa after 2 hours. This rapid strength development allows 
for short re-entry times and subsequent bolting and hence 
short mine cycles. Summarized, the Hishikari requirements for 
the shotcrete are as follows:

 ́  Rapid early strength development
 ́  High final strength
 ́  Minimum consumption of shotcrete accelerator to achieve 

the required early strength
 ́  A product stability of minimum six months 

SIKA SOLUTION
After extensive shotcrete trials and performance tests, the 
Sumitomo Hishikari team decided to go for the proven Sika® 
Sigunit® L53 AF shotcrete accelerator type in combination 
with Sikament-1100 NT high range water reducing admixture. 
The Sigunit® L53 AF is a solution type based, alkaline free ac-
celerator and in order to have the product on site when there 
is demand for it, the customer decided to install an on site 
blending facility to produce the Sigunit® when needed.
Sigunit® P10 AF is blended underground in order to produce 
a liquid accelerator that is loaded on the spray rig for subse-
quent shotcrete application.

This unique Sika set-up has proven to be an excellent solution 
globally, especially for projects that are difficult to access, 
have long supply routes or are located in challenging climatic 
locations where supply of liquid based chemicals is a challenge. 
On site blending has also shown to reduce the amount of waste 
from chemicals passing their shelf life. Sika Japan is proud to 
partner with this world class mining project.

PROJECT PARTICIPANTS
Owner:   Sumitomo Metal Mining Japan
Sika Organization:  Sika Japan

Sika® Sigunit® P-10 AF powder blending station to produce Sigunit® L53 AF Finished Sigunit® L53 AF product after blending process

Concrete batch plant at the Hishikari mine site
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SWEDISH MASTER CLASS

THE BOLIDEN GARPENBERG MINE, 
SWEDEN

PROJECT DESCRIPTION
The Garpenberg Mine, owned and operated by the Swedish 
mining company Boliden, is located in middle Sweden in the so 
called Bergslagen area, home to a number of polymetallic VMS 
and SEDEX deposits. Earliest mining records of the Garpen-
berg deposits date back to 1200 making it one of the oldest 
mining camps globally. Boliden is involved with the Garpen-
berg operation since 60 years. The world class deposit is a 
typical VMS type locality and exceptional in terms of size, ore 
quality and grade with a long life of mine ahead.
The Boliden Garpenberg operation is widely seen as one of the 
most automated and efficient underground mining operations 
on the globe. This is mainly due to a very skilled and efficient 

work-force, high degree of automation and a recently com-
pleted expansion project, taking the ore throughput from 1.4 
to 2.4 milion tons per year. 

EFFICIENT UNDERGROUND DEVELOPMENT WITH SIKA
Sika is very proud to be part of this mining master class. The 
Sika Sweden mining team started to collaborate with the 
Garpenberg operation almost 20 years ago and got strongly 
involved at the very beginning of the most recent expansion 
project, assisting upgrading the in cycle shotcrete support in 
order to facilitate rapid mine development, providing early 
re-entry times to the freshly blasted and secured production 
and development headings. Special concrete designs and ap-

Incycle shotcreting underground Testing early strength development of the freshly sprayed concrete

The Garpenberg South Shaft on a crisp winter morning
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plication methods were used to line the newly sunken shafts, 
ore passes and raises and to install the large, new ore con-
centration facility at the Garpenberg Norra location. In order 
to elaborate the best cost performing shotcrete mix design, 
the Sika MiniShot® tool was playing a critical role to screen 
through different mix designs and customize the shotcrete 
admixtures to the local requirements. Based on these results, 
Boliden performed a detailed selection process of the concrete 
and shotcrete admixtures with view towards the optimal cost 
performance for the Garpenberg operation and for its other 
Swedish mining operations.
Many best practises learned and implemented at the LKAB 
operations in Swedish Lappland have been implemented and 
refined at the Boliden operations as well.
Today, Sika supplies not only the Boliden Garpenberg mine 
with underground construction chemicals and supplies but also 
Bolidens Renström and Kristineberg operations in northern 

Sweden and the Boliden Tara mine in Ireland. Sika has become 
a well respected partner of the different mine sites.

PROJECT REQUIREMENTS
Sprayed concrete

 ́  Rapid early strength development 4Mpa in 4 hours
 ́  High final strength
 ́   Easy bulk handling of shotcrete admixtures
 ́  Open time >4h
 ́  High energy absorption of the shotcrete liner
 ́ High abrasion resistance of ore pass liners
 ́ Fast response and high level of technical support

SIKA SOLUTION
For the underground support of the development headings, 
drifts and stopes, Sika Sigunit® in combination with Sika® 
 ViscoCrete® EVO 36S are used to provide high early strength 

The new Garpenberg Norra industrial site including the ore concentrator, new shaft, electrical sub-station and the paste plant (Source: New Boliden AB)

SWEDISH MASTER CLASS

THE BOLIDEN GARPENBERG MINE, 
SWEDEN
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for fast re-entry times and required workability times.
Sika Sweden has a strong mining organisation providing 
close support to mining clients with fast response time. All 
admixtures used at the different mine sites are produced 
locally in Sweden, allowing fast reaction times to any 
changes in requirements, cement chemistry and raw mate-
rial constraints.

The new Garpenberg Norra industrial site including the ore concentrator, new shaft, electrical sub-station and the paste plant (Source: New Boliden AB)

Discussing shotcrete application with the Boliden Nozzlemen and technical personnel

Long section of the Garpenberg Mine area (Source: New Boliden AB)

SELECTION OF SIKA PRODUCTS
 ́ Sika® ViscoCrete® EVO 36S  Customized superplasticizer 

 for the local Garpenberg 
 concrete requirements

 ́ SikaTard®-932 Hydration stabilizer
 ́ Sigunit® L2712 AF Alkali-free, high performance 

 shotcrete accelerator
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FRONTIER COPPER



27
TUNNELING AND MINING 

THE SIKA MINING REFERENCE BOOK

GRASBERG COPPER-GOLD MINE, 
WEST PAPUA, INDONESIA

PROJECT DESCRIPTION
The Grasberg mine operated by Freeport McMoRan and jointly 
owned by Freeport McMoRan, Rio Tinto and the Goverment 
of Indonesia is one of the largest mining clusters on the globe. 
The mine is located in the very remote highlands of the Sudir-
man mountain range in the province of Papua, Indonesia. 
Re-discovered in 1960, production by Freeport began in 1973 
from the Ertsberg open pit.
Rapid expansion followed and the production from several 
different ore bodies ramped up to 240’000 tons per day. The 
Grasberg ore bodies contain very high combined copper-gold 

grades, especially when considering the size of production. 
As ore extraction from the open pit will be soon uneconomic 
due to the increased strip, production will continue to move 
underground with block caved ore from the Grasberg Block 
Cave (GBC), DMLZ and Deep Ore Zone (DOZ) as well as ore 
from the Big Gossan ore body that will be mined using open 
stoping methods. Freeport plans to maintain the current mill 
throughput even after the ore from the open pit has been 
depleted. The current output should be achieved by the under-
ground caving operations by 2021 when the support infra-
structure will be installed. 

Shotcrete spray rig at the DMLZ operation which is part of the Grasberg mining cluster

FRONTIER COPPER
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PROJECT REQUIREMENTS
The ore bodies within and around the Grasberg main intrusion 
have been created due to the distinct structural and lithologi-
cal contact of the intrusion with the surrounding limestone. 
The extensive development for the existing and planned 
underground operations will pass through areas of challeng-
ing geotechnical ground conditions especially at contact zones 
from the igneous complexes to the sediments. Challenging 
underground conditions demand high requirements for the 
underground support. For the Grasberg block cave alone, 
30’000 meters of development for ventilation and conveyor 
declines are constructed, which represents a challenge from 
both, a logistics and a planning point of view. Long transport 
distances require long open time of the concrete when leaving 
the batch plant to the point of use. Also material transporta-
tion to the remote mine site warrants detailed planning. 
As the mine is located in an area with large amounts of annual 
rainfall, the underground development faces areas with high 
pressure and high volume water inflows. Furthermore, the risk 
of elevated rock stresses and rock bursts is increasing when 

reaching deeper levels of the underground infrastructure and 
hence, good, yielding properties of the shotcrete liner is ne-
cessary to take up the increased dynamic loads.
The mill infrastructure has been constantly expanded since 
the 70ies and a whole range of refurbishment works are un-
dertaken on a constant basis to maintain the productivity of 
the ore milling and concentrator facilities.

SIKA SOLUTION
Freeport McMoRan and its main contractors such as Redpath 
and RUC Cementation are long standing partners of Sika. Sika 
supplies large quantities of supplies to the Grasberg operation 
including concrete admixtures for self- compacting shaft lin-
ing concrete and shotcrete, shotcrete accelerators, two com-
ponent injection resins and refurbishment products as well 
as dry spray mortars for raise linings. Especially for the rapid 
underground development, high performing Sika Sigunit® 
shotcrete accelerators are in use to reach high early strength 
of the shotcrete that allow short cycle times. The extensive 
development of the Main Grasberg Block Cave (GBC) is solely 

GRASBERG COPPER-GOLD MINE, 
WEST PAPUA, INDONESIA
FRONTIER COPPER

Shotcrete nozzlemen training by Sika shotcrete experts
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supported by Sika admixtures. Sika trains shotcrete applica-
tors at the mine site and fulfills highest environmental, health 
and safety standards for the materials supplied. 

SIKA PRODUCTS
 ́ Sika® ViscoCrete® Superplasticiser
 ́ Sika ViscoFlow® Consistency stabilizer
 ́ Sigunit® Shotcrete accelerator
 ́ SikaTard® Hydration stabilizer
 ́ Sikacrete® Dry spray gunites
 ́ Sikafloor® Sika flooring products
 ́ SikaFix® Injection resins

Underground infrastructure for the major 
ore bodies of the Grasberg Mining Complex. 
In red the Grasberg block cave (GBC)
(Source: Freeport McMoran)

Shift change with ore stockpile in the background GBC shaft sinking and placing of inner lining concrete

Cablecar from the Amole portal to the Grasberg pit
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DIGGING DEEP FOR COPPER

EL TENIENTE NEW LEVEL 
DEVELOPMENT, CHILE

PROJECT DESCRIPTION
For more than 100 years, the copper ores of the El Teniente 
porphyry intrusion are mined in the central Andes region in 
Chile some 80km south of Santiago at an altitude of around 
2600 m.a.s.l. Today, El Teniente is producing more than 
137’000 tons of copper ore per day which makes the mine 
among the largest underground operations on the globe with 
one of the highest, annual copper output.
Over the years, several extraction levels have been installed 
around the central vent of an acient volcano system, called 
the "Braden Pipe".
The “Nuevo Nivel Mina” project is a large, more than US$ 3 
Billion investment project fully funded by the Chilean state 
owned copper miner Codelco that will allow to panel cave cop-

per ore some 350 meters below the current undercut level and 
define ore extraction for the next 40 years. 
Sika is strongly involved in the New Level Mine development 
(Nuevo Nivel Mina) that will change the whole underground 
haulage of El Teniente, replacing the current railbound system 
with trucks and conveyor systems to reach an ore throughput 
of 180’000 tons per day by 2026.
Since underground development started in 1904, well over 
2’400 km of underground drifting has been performed at the 
mine site.

PROJECT REQUIREMENTS
With increasing depths, seismicity and rock bursts become 
more and more relevant, having a strong influence on the 

Ore processing facilities at the El Teniente mine
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Old Pit

Esmeralda 

Current Exploitation
Levels

New Level (NNM)

Deep Level

Braden Pipe

NNM

Adit

8.9 KmCross Cuts

Conveyor Tunnel

Access Tunnel

Adit

0 Km

Access infrastructure to the New Level development 
at El Teniente. It's a dual tunnel decline, one for access 
of men and machinery, the other for ore conveying. 
(Source: Codelco)

Illustration of the current 
and future extraction 
levels located around the 
El Teniente Braden Pipe. 
(Source: Codelco)

design of the underground fortification such as the primary, 
fiber reinforced shotcrete liner. Together with its partners, 
Sika is constantly improving the concrete mix design for the 
specific applications at El Teniente. Particularly the logisti-
cal challenges for such a large operation, including the long 

travel times of the concrete to the point of use as well as the 
demanding technical requirements warrant special attention. 
Furthermore, Sika is at the forefront of implementing high 
environmental, health and safety standards for its products 
and their use.

DIGGING DEEP FOR COPPER

EL TENIENTE NEW LEVEL 
DEVELOPMENT, CHILE
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SIKA SOLUTION
Sika Chile is a long standing partner of Codelco and its main 
contractors involved in the underground development of El 
Teniente. Since many years, Sika is a main supplier of con-
struction chemicals and equipment for the mine site, covering 
concrete and shotcrete admixtures, fibers, spraying equip-
ment, speciality grouts and many other products providing 
onsite support and assistance. 
Sika® Viscocrete® technology is used for the demanding con-
crete applications at El Teniente such as the loading pock-
ets below the caved ore body, concrete linings of ore passes 
and various foundation works. The primary shotcrete liner is 
designed to reach an optimal cost performance, based on the 
cement and admixture dosage. High performing Sika Sigunit® 
alkali free shotcrete accelerators in combination with macro-
synthetic fibers are in use throughout the El Teniente under-
ground development.
Reliable Sika-Putzmeister spraying equipment has been the 
go to solution for the sprayed concrete applications. Due to 
the large volumes of supplied material, Sika installed a sup-

SIKA PRODUCTS
Concrete

 ́ Sigunit® AF 
 ́ Sika® ViscoCrete® HS CL
 ́ SikaTard®
 ́ SikaPump®
 ́ Sika Plastocrete®

Sealing and Bonding
 ́ Sikaflex® 1A

Refurbishment
 ́ Sikagrout®212

 ́ Sikadur®42 HS 
 ́ SikaRep®
 ́ Sika® Abraroc® CL
 ́ SikaFluid®

Waterproofing
 ́ Sika® Waterbars
 ́ SikaSwell® S-2

Flooring
 ́ Sikafloor® 263
 ́ Sikafloor® PurCem®

ply hub in the village of Rancagua, right at the doorstep of El 
Teniente. Sika Chile has strongly refined concrete admixture 
technologies it offers for the Chilean mining industry includ-
ing a special admixture type that strongly reduces shotcrete 
rebound and counters acid attack of the shotcrete liner caused 
by acid mine waters.

On the way to El Teniente Shotcrete application underground

Discussing batching procedures for Shotcrete production underground
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PROJECT DESCRIPTION
Lundin Mining Corporation is a base metal mining company 
with operations in Portugal, Chile, US and Sweden. The Com-
pany currently has four mines in operation producing copper, 
nickel, lead and zinc. The Neves-Corvo mine is operated by 
Sociedade Mineira de Neves-Corvo SA (Somincor) a 100% sub-
sidiary of Lundin Mining.
The Neves-Corvo polymetallic base metal mine is located ap-
proximately 220 km southeast of Lisbon within the western 
part of the world-class Iberian Pyrite Belt which runs through 
southern Spain and Portugal.

Neves Corvo comprises 5 distinct Vulcanogenic Massive Sul-
phide bodies (VMS). 
The mine has been developed as an underground operation 
with a milling capacity of approximately 3.5 Mt of ore per year. 
Ore is hoisted via a 5 m diameter shaft from the 700 m level. 
Further access is provided by a decline. Ore from the deeper 
levels is transported to the 700 m level via an inclined con-
veyor. At the present time, drift and fill as well as bench and 
fill mining methods are utilised with the fill comprising either 
hydraulic or paste fill. Current reserves underpin a 13-year re-
maining mine life (to 2030).

RAMPING UP FOR INCREASED AND EFFICIENT PRODUCTION

NEVES CORVO MINE, PORTUGAL

Shotcrete spraying underground
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RAPID MINE DEVELOPMENT
There is currently a Euro 260 million expansion project under-
way to increase the zinc output of the mine. On completion, 
the zinc circuit will have a 2.5 million ton nameplate through-
put capacity – doubling average annual zinc production to  
150 kt per year. In order to increase the mill feed, the develop-
ment of the lower Lombador deposit is critical for the zinc 
 expansion project of Neves Corvo. Sika is a long standing part-
ner of Lundin Mining in several of their mines and assisted the 
Neves Corvo team in order to prepare and execute rapid mine 
development and decline construction implementing in cycle, 
fast setting, primary shotcrete liners and efficient shotcrete 
mix designs.
A strong focus was given to the required open time for trans-
port and handling, final strength as well as to counter acid 
mine drainage from the sulphur rich ore bodies protecting the 
underground infrastructure from corrosion.
The project also included the transition from steel-fiber rein-
forced shotcrete to the use of high performing polypropylene 
fibers. By doing so, the shotcrete mix could be improved in 
terms of the cost and yielding properties. 

PROJECT REQUIREMENTS
 ́  Rapid early strength development
 ́  High final strength
 ́ Dense matrix to counter acid mine waters
 ́  A minimum dosage of accelerator
 ́  Excellent yielding properties
 ́  Open time > 4 h
 ́  High Energy absorption according to ASTM 1550-05
 ́ Trouble free transport through the installed slick line

SIKA SOLUTION
Sika’s world leading Sigunit® and ViscoCrete® technology are 
among the key elements for the shotcrete and concrete works 
at Neves Corvo. For the shotcrete, the mine relies on the  
proven SikaFiber® technology with excellent load bearing 
 capacity at a low fiber dosage. The fiber has been selected 
after a challenging selection and tender process. Sika Portugal 
is not only supplying mine consumables but is also present 
on site to give ongoing support with everything related to 
underground construction. Together with the dedicated Lundin 
Somincor team, many challenges have been tackeled.

RAMPING UP FOR INCREASED AND EFFICIENT PRODUCTION

NEVES CORVO MINE, PORTUGAL

Quality control of the produced shotcrete mix In cycle shotcreting 
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One of them included the optimization of the slick line trans-
portation procedure of the batched concrete on surface.
The joint Somincor-Sika team was material in optimizing the 
operations protocol of the slick line in combination with an ad-
justment of the overal concrete mix.
This allowed high quality concrete application after transporta-
tion through the slickline and subsequent trucking to the point 
of use.

SELECTION OF SIKA PRODUCTS
 ́ Sika ViscoFlow® 30 SuperplastIcizer
 ́ SikaTard®-930 Consistency stabilizer
 ́ Sigunit® TM  Alkali-free, high performance 

shotcrete accelerator
 ́ SikaFiber® Polypropylene macro-fiber
 ́ Sika NeatCrete  Concrete remover and slick-line 

de-blocker
 ́ Sika PM 4210/500 Wet shotcrete spray units
 ́ Sika® Separol® Demolding agent
 ́ Sikaflex® Sealing and bonding cartridges
 ́ Many other Sika construction products

Overview of the Neves Corvo ore bodies and the new Lombador development project

Concrete batch-plant loading truck mixers or direct feed of underground slick-line

Semblana

Zambujal

Graca

Corvo

Shaft

Mill and Concentrator

Neves

New conveyor
decline

Phase 2

Lombador

5000 m

1'200m level

700m level

Phase 1
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WATERPROOFING WITH SIKA POLYUREA SYSTEMS

EXXARO GROOTGELUK MINE, 
SOUTH AFRICA

PROJECT DESCRIPTION
It was cause for concern when areas of poor quality concrete 
were discovered at two of the thickeners and one clarifier at 
Exxaro’s Grootgeluk Coal Mine in Ellisras, Limpopo. Consulting 
engineering company ARUP, had no hesitation in specifying 
Sika products including one of its top-quality, polyurea mem-
branes to solve the problem.
Projects Name: Exxaro Grootgeluk Mine
Location: Ellisras, Limpopo, South Africa
Size in m²: 1500 m²

PROJECT REQUIREMENTS
Exxaro is the second-largest coal producer in South Africa. The 
company’s main priority, the Grootgeluk Medupi Expansion 
Project (GMEP), was initiated to construct two new processing 
plants and to expand existing pits at Grootgeluk mine, which has 
since begun supplying coal to Eskom’s Medupi Power Station.

SIKA SOLUTION
Moisture barrier: Sikagard®-720 EpoCem
Primer: Sikafloor®-156 ZA, Coatings: Sikalastic®-841 ST, 
Sikalastic®-844 XT.
As a moisture barrier, Sikagard®-720 EpoCem ZA was applied 
(min 2mm thick) to the concrete walls. Requiring minimal 
waiting time, Sikagard®-720 EpoCem ZA was coated with 
Sikalastic®-EP Primer II, a two-part, low viscosity, epoxy-
polyamine resin. This multi-purpose product is easy to apply, 

provides high bond strength, good penetration, and short 
waiting times. 
As a waterproofing and protective coating on the concrete 
walls, Sikalastic®-844 XT Plus, a two-part, flexible, modified 
polyurea membrane, was the product of choice. It is specifical-
ly designed for use in applications on concrete or steel where 
exposure to high acidic or alkaline chemical concentrations, are 
present. It also provides high resistance to microbial waste, so 
is suitable for use in wastewater and treatment plants. 
The Sikalastic®-800 range of products provides such versa-
tility, with hundreds of different uses, it was specifically the 
high performance of Sikalastic®-844 XT Plus, in this applica-
tion, that allowed engineers and architects to recognise that 
it is not merely a solution to waterproofing, but actually a 
specialist product.
Contractors were faced with severely high surface tempera-
tures as the project took place during the hottest months. 
They also had to exercise extreme caution not to cause dam-
age to the surrounding environment due to the site being situ-
ated in a sensitive ecological area. Despite these challenges, 
the concrete refurbishment at Exxaro’s Grootgeluk Mine was 
another highly successful Sika project.

PROJECT PARTICIPANTS
Consultants: Arup Consulting Engineers
Main Contractor: Aveng Grinaker LTA
Sub-Contractor: BKV Holdings

Clarifier at Grootgeluk Mine to be lined with Sikalastic-844 XT
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ATACAMA COPPER
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Underground Chuquicamata is a strategic mining project for 
Codelco, the state owned Chilean copper mining company. 
The project includes the transition of the large open-pit mine, 
which is in operation for 90 years, to an underground  
mining operation. This will allow exploitation of the copper 
resource well below the current pit outline.

PROJECT DESCRIPTION
Around 1.700 million tons of copper and molybdenum ore have 
been identified under the open-pit that extends the life of 
mine for 40 years.
The ore will be extraced through an extensive block caving 

operation, by installing four production levels. 140.000 tons of 
ore will be mined and treated per day, making Chuquicamata 
one of the largest mining operations on the globe with an es-
timated investment of more than US$ 4.2 Billion by 2019.
The total underground development contemplates no less 
than 100 kilometers of tunnel development until 2019 by 
when the project should reach design capacity. The develop-
ment phase will be followed by at least 10 years of ongoing 
underground development to keep the production rate at 
planned levels. Sika has a clear vision to become the lead pro-
vider of concrete solutions and other consumables in this long 
term project.

CHUQUICAMATA UNDERGROUND 
MINE, CHILE
ATACAMA COPPER

Headframe Chuquicamata main shaft
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PROJECT REQUIREMENTS
The Chuquicamata underground expansion will be imple-
mented, using conventional drill and blast drifting. Due to 
the nature of the orebody, the geological conditions and the 
strength requirements for the underground support, demand 
ing fortification systems for the infrastructure below the cav-
ing ore body apply. Shotcreted steel frames and ribs are used 
as supporting elements where secondary support must be of 
exceptionally high dimensioning. Fiber reinforced shotcrete 
and a dense pattern of yielding bolts are used throughout the 
extraction drives, drifts, ramps and undercuts. In addition 
to the development of the tunnel infrastructure, up to 900 
meter deep shafts, ore passes and ventilation raises are being 
built. Such structures are very demanding in terms of the vol-
ume and requirements of concrete and shotcrete which makes 
the Chuquicamata underground project a challenge from a 
technical as well as a logistical point of view.

MINING IN THE ATACAMA DESSERT
Due to its remote location, more than 1.500 kilometers away 
from the capital of Chile in one of the driest deserts on the 

CHUQUICAMATA UNDERGROUND 
MINE, CHILE
ATACAMA COPPER

globe, mine suppliers and contractors have to deal with a very harsh cli-
matic environment more than 2000 meters above sea level. Sika serves 
Chuquicamata from the Sika supply hub in Antofagasta with extensive 
storage capacity on site. 

SIKA SOLUTIONS
Sika is contracting a large volume of the concrete business at Chuquica-
mata, providing a range of products and support for wet-mix shotcrete, 
fibers, conventional concrete, self-compacting concrete and products 
for the maintenance of the large ore treatment facility on site. For every 
developed meter, around 170 kilos of Sika admixtures are used. 
 
The alkali-free accelerator represents the largest off-take by volume, 
making up to 85% of the total demand. Main efforts are currently guided 
towards the implementation of Viscocrete, Plastocrete, alkali-free accel-
erators technology for concrete lining and shotcrete mix-designs in com-
bination with fibers of different types. Pre-dosed cementitious grouts 
for the extensive cable bolting represents another part of the business. It 
is also expected that Sika will be able to provide other technologies in the 
future to offer an integrated product mix for the underground develop-
ment at Chuquicamata.

Exploration drift

Current pit

Extraction level

Conveyor drift

Main access decline

Vent raises

Underground development including support infrastructure and cave footprint development
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SUCCESS FACTORS
Sika Chile has been awarded with 70% of the total concrete 
admixture business technologies for the underground infra-
structure due to the well established presence in Chile and the 
technological know-how in this field.
Another important contribution for the success of the project 
is the efficient supply chain from the Sika Antofagasta Plant, 
located in La Negra sector in northern Chile that delivers al 
required admixtures to Chuquicamata. Codelco and its main 
contractors consider Sika as a a reliable and innovative partner 
for the development of this unique project, where constant 
on-site support and laboratory resources are provided.

PROJECT PARTICIPANTS
Ventilation tunnels: 
Contract under development with Acciona Ossa Consortium
Transport and haulage tunnels:
Contract with Astaldi Construction.
Extraction level infrastructure OIM: 
Contract development with Astaldi Construction.
Ventilation raises: 
Contract under development by the consortium formed by the 
companies Aveng Grinaker from South Africa and the Chilean 
Mas Errázuriz.

Foundation construction of Chuquicamata shaft headframe

Inner lining concrete casting of Chuquicamata main shaft

Decline portals
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STRIKING RICH ON 
TURQUOISE HILL
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STRIKING RICH ON TURQUOISE HILL

OYU TOLGOI, MONGOLIA

PROJECT DESCRIPTION
The Oyu Tolgoi copper and gold project is located in the 
Southern Gobi region of Mongolia and is being developed by 
Oyu Tolgoi LLC a company held by Rio Tinto and the Govern-
ment of Mongolia. The project consists of a series of deposits 
containing copper, gold, silver and molybdenum, located along 
a structural corridor that is over 26 km long.
The deposits stretch from the Hugo North deposit in the 
north through the adjacent Hugo South, down to the South-
ern Oyu deposit and extending to the Heruga deposit in the 
south as shown in Figure 2. Sika Mongolia was inaugurated in 
2011 with the goal of participating in this world class mining 
project that will contain more than 200 km of aggregated lat-
eral underground development. Sika Mongolia offers unique 
underground construction solutions to this challenging project 
that have proven very succesful in similar block caving projects 

around the globe. Today, Sika is a well established partner of 
the Oyu Tolgoi project team, offering a full range of construc-
tion products, advice and solutions, ranging from shotcrete 
and concrete admixtures, waterproofing and sealing solutions 
to a wide range of refurbishment, structural strengthening 
and maintenance products. 

RAPID MINE DEVELOPMENT
Following the commissioning of the OT southern pits, the in-
stallation of the Hugo North Lift 1 is currently under full devel-
opment to eventually provide a mill feed of 50 million tons or 
ore per year from the block caving operation over a more than 
40 years life of mine.
First draw bell production is planned for 2020. After the com-
pletion of two main shafts, lateral development will gradually 
increase until peaking at a rate of around 17.000m per year, 

View from head frame, shaft Nr.2 over the processing plant
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Hugo North Lift 2
Extration Level

Hugo North Lift 2
Extration Level

Hugo South
Extration Level

Southern Oyu deposits and pit

Heruga deposits

Conveyor
decline

Mill complex and camp

overland conveyor

Oyut

North

Shaft 1 Shaft 2

once developing the footprint including the extraction level, 
apex- and undercut level and associated infrastructures. In 
order to keep up with the ambitious construction schedule, 
efficient underground support designs are needed that allow 
short mine cycles and a rapid footprint development to source 
draw-point ore in time. 
.
PROJECT REQUIREMENTS

 ́  Rapid early strength development
 ́  High final strength
 ́ Acid mine water resistance of the shotcrete liner
 ́  A minimum dosage of accelerator
 ́  Excellent yielding properties
 ́  Extended open time to allow long haulage distance of con-

crete to the point of use.
 ́  High Energy absorption of the shotcrete liner 
 ́ Trouble free application of the shotcrete
 ́ High strength concrete for road slabs and draw-point forti-

fications
 ́ Solutions to cope with the harsh climatic environment and 

long winters with extreme cold temperatures

SIKA SOLUTION
In order to cope with the very harsh climatic conditions and 
very long supply routes to the project, Sika has chosen the 

proven "on-site, on-demand" shotcrete and concrete admixture 
solutions. Products are transported in flake or powder form 
and diluted within the vicinity of the project. Sika also sup-
plies a wide product range of refurbishment products to keep 
the extensive ore handling and processing infrastructure well 
maintained. Sika remains the only local admixture producer in 
Mongolia and strongly believes that only through a strong local 
presence, a long term, reliable supply and a close partnership 
with the OT Team can be maintained and real efficiency gains 
for the mine be rialised.
Sika retains a 95% local workforce in Mongolia and is strongly 
commited to contribute to the growth and development of 
Mongolia for many years to come. 

SELECTION OF SIKA PRODUCTS
 ́ Sika Viscocrete® SuperplastIcizer
 ́ Sika ViscoFlow® Slump retainer
 ́ SikaTard®-930 Consistency stabilizer
 ́ Sigunit® L53 AF Alkali-free, high performance  

 shotcrete accelerator
 ́ Sika Fiber® Polypropylene Macro-fiber
 ́ SikaFlex® PU sealants
 ́ Sika Firerate PU  Fire rated joint sealant 
 ́ SikaBoom®  PU foam
 ́ Sika AnchoFix® resins Anchoring resins

STRIKING RICH ON TURQUOISE HILL

OYU TOLGOI, MONGOLIA

Overview Oyu Tolgoi deposits and infrastructure (Source: Turquoise Hill)
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 ́ SikaWrap®  Structural CFRP strengthening 
 ́ Sika Carbodur®  Structural strengthening profiles 
 ́ Sika Carboshear®  Structural strengthening profiles 
 ́ SikaDur®/SikaGrout® Engineered grouts
 ́ Sika Abraroc® Abrasion resistant mortar
 ́ Sika Unitherm®  Fire retarding mortar 
 ́ Sika Permacor®  Anti-corrosion epoxi coating 
 ́ SikaFloor Sika flooring products including 

 SikaFloor CureHard 24 
 ́ Sika EpoCem®  Epoxi-cementitious mortar 
 ́ SikaSwell  Swellable waterstop strips 
 ́ SikaProof®  Waterproofing membranes 
 ́ SikaFix®  PU injection resins 
 ́ Sika TopSeal 300  Waterproofing mortar 
 ́ Many other Sika construction products

Shotcrete testing for rapid early strength development Application of Sika flooring products at OT

Box cut and portal of conveyor decline to access Hugo South underground

Shotcrete testing on site using Sika Aliva shotcrete machinery
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UNDERGROUND AT ONE OF THE WORLDS GREATEST SILVER MINES

EL ESCOBAL MINE, GUATEMALA

PROJECT DESCRIPTION
El Escobal Mine is one of the largest and most modern silver 
mines on the globe. The project is located approximately 40 
kilometers southeast of Guatemala City close to the town of 
San Rafael Las Flores in the department of Santa Rosa. In 
2010, Tahoe Resources, a Canadian Mining company, aquired 
the exploration lease from Goldcorp. Since 2010 the mineral 
resource of Escobal has grown substantially and the mine was 
comissioned in 2014 having a mineral base of over 36 mil-

lion tons grading over 330 grams per ton silver and interest-
ing by-products such as gold, lead and zinc. The epithermal 
mineralization is hosted in quartz and carbonate veins and has 
a lateral extent of more than 2'400 meters and is more than 
1'200 meters deep. Vein thicknesses range from 10-30 meters 
and mining takes place using selective extraction methods 
such as long-hole and fill mining. Cemented paste backfill is 
used as a structural fill in order to allow full extraction of the 
mineralized mass. The Escobal ore is developed using a set 

Observing the backfill process while filling a mined out underground stope
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of ramps that are accessed through two main portals. Ore is 
blasted, mucked and transported up to surface by loaders and 
concentrated at the processing plant on site. The tailings are 
used again for the underground paste fill.

RAPID MINE DEVELOPMENT
Since the Escobal project broke ground, Sika was involved as 
the main supplier for construction and speciality chemicals. In 
order to achieve the high ore throughput levels of 4'500 tons 
per day, of which half will be put back undeground in form of 
cemented paste fill, the mine needs an efficient in-cycle sup-
port installation for rapid development rates.

From the very begining, one of the main challenges was to 
provide enough underground production headings in order to 
source enough ore feed for the hungry mill on surface. Hence, 
multiple ore development headings are driven simultane-
ously in sometimes difficult ground conditions that requires 
good shotcrete support designs and a spray application that is 
fully integrated into the mining cycle. Shotcrete in combina-
tion with extensive meshing and structural fibers give good 
yielding capabilities for the primary shotcrete support and 
allow fast re-entry times into the secured perimeters. While 
the underground mine infrastructure grows, longer and longer 
concrete transport distances also warrant extended work-

ability times and adjusted mix designs when producing the 
concrete at the ready mix plant on surface.
Sika, together with its partner, Minera San Rafael, a fully 
owned subsidary of Tahoe Resources, also work together for 
the optimization of the backfill mix at the Escobal paste plant 
where high cement consumption is a major cost component.

PROJECT REQUIREMENTS
 ́  Rapid early strength development
 ́  High final strength
 ́  A maximum dosage of accelerator of 10%
 ́  A product stability of minimum six months
 ́  Open time > 2h
 ́  High Energy absorption according to ASTM 1550-05

SIKA SOLUTION
Sika's world leading Sigunit® and ViscoCrete® technology is 
among the key elements for the shotcrete and concrete works 
at Escobal.
For the shotcrete, Escobal relies on the proven Sika Sigunit® 
L50 AFX, alkalifree accelerator that has stable properties and 
is a high performing product when it comes to rapid early 
strength development. Sika Guatemala is not only supplying 
mine consumeables but is also present on site to give ongoing 
support with everything related to underground construction. 

UNDERGROUND AT ONE OF THE WORLDS GREATEST SILVER MINES

EL ESCOBAL MINE, GUATEMALA

Mine portal for underground accessPaste plant at El Escobal 
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Together with the dedicated San Rafael team, many challenges 
have been tackeled with good results from the early days of 
mining at Escobal. 

SELECTION OF SIKA PRODUCTS
 ́ Sika® ViscoCrete®-2100 Superplasticizer
 ́ Sika ViscoFlow®-50 Slump retainer
 ́ SikaTard®-930 Consistency stabilizer

Ready mix concrete batch plant on surface loading underground truck mixer Shotcrete application underground

 ́ Sigunit® L50 AFX Alkali-free, high performance  
 shotcrete accelerator

 ́ Sika Stabilizer® MBF Paste backfill admixture

PROJECT PARTICIPANTS
Owner: Tahoe Resources, Minera San Rafael
Sika Organization: Sika Guatemala

Grafik/Schrift
trennen

Isoview of the stope layout and the final underground infrastructure of the El Escobal mine where the different colours represent different mining stages over the life of mine
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PROJECT DESCRIPTION
Golden Grove Mine of MMG Limited is a combined open pit and 
underground operation producing polymetallic ore including 
copper, zinc, lead and precious metals. The mining complex is 
located 450 km northeast of Perth and 250 kilometers east of 
Geraldton in Western Australia. Golden Grove is a cornerstone 
asset of MMG which aquired the asset in 2016. The mine went 
into production in 1990. The ore is hosted within a Volcano-
genic Massive Sulfide deposit (VMS) that represents an an-
cient, submarine volcanic vent system that led to the accumu-

lation of the metals on- and below the ancient sea-floor.
A substantial amount of the annual mill throughput of 1.7 
million tons is sourced from the 2 underground mines called 
Scuddles and Gossan Hill through mechanized sublevel open 
stoping with cemented hydraulic backfill.
The Gossan Hill underground mine is served by an extensive 
ramp and drift system to access the ore. Ore from Scuddles is 
assessed by shaft and ramp. The produced concentrates are 
shipped from the port of Geraldton to smelting facilities in 
Asia and Europe.

Agitator truck gets loaded at the Golden Grove batch plant

GOLDEN GROVE MINE, WESTERN 
AUSTRALIA
GET THE GROOVE AT GOLDEN GROVE
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500m Deep
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1000m Deep

Open Pit 500m

PROJECT REQUIREMENTS
Sika provides shotcrete admixtures, equipment and macro 
synthetic fibers for the underground development of Golden 
Grove to the mining main contractor Redpath Mining which is 
a longstanding partner of Sika for several mining projects in 
different world regions. Due to the remoteness of the project 
and long logistic routes, Redpath was looking for a high quali-
ty, lean, cost-efficient and reliable supply of admixtures for 
the underground development of Golden Grove. Good early 
strength behavior of the shotcrete is key to allow short cycle 
times and to allow the bolting crews to enter the sprayed 
areas as soon as possible. Due to the dynamic stresses acting 
on the shotcrete liner, Redpath was looking for a macro-syn-
thetic fiber to give the shotcrete yielding properties in order to 
cope with increased stresses in the deeper levels of the mine. 

SIKA SOLUTION
Redpath decided to use the Sigunit® P10 AF shotcrete accel-
erator that is shipped in big bags in form of an instant powder 
that can be mixed with normal water. An automated, 2m³ 
mixer for the on-site production of the shotcrete accelera-
tor allows them to mix the accelerator on demand. Due to the 
remoteness of the mining camp and the varying demand of 
shotcrete, the Sigunit® P10 AF has been the preferred choice 
due to the long shelf life of the product, cost performance and 
on site Sika support.
By realizing on-demand production of the shotcrete on site, 
stability issues of previously used suspension type accelera-
tors could be solved.
The Sigunit® P10 therefore represents a very robust ad-
mixture solution for remote mining projects and is in use in 

GOLDEN GROVE MINE, WESTERN 
AUSTRALIA
GET THE GROOVE AT GOLDEN GROVE

Conveyor feeding ore from the crusher to the stockpiles At the Golden Grove concrete batch plant
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500m Deep

1500m Deep

1000m Deep

Open Pit 500m

Long section of the Gossan Hill underground mine at Golden Grove. Areas in red indicate 
the planned zinc stopes, the yellow ones the planned copper stopes. (Source: MMG)

many camps throughout the world. Long open times of the transported 
concrete to the point of use, was a key requirement for Golden Grove. 
Unexpected delays due to various reasons need to be taken care of when 
the concrete for shotcrete application is transported on the extensive 
ramp system of the mine. 
Redpath is realizing all the sprayed concrete by using the Sika polypropyl-
ene fiber SikaFiber® Force PP 65 at a moderate dosage that allows good 
energy absorption and dynamic loading of the primary shotcrete support.

SIKA PRODUCTS
 ́ Sikament®-NN Water reducer
 ́ Sika Plastiment® 10 Slump keeper
 ́ SikaTard®-930 Hydration stabilizer
 ́ Sigunit® P10 AF  Instant Shotcrete accelerater powder
 ́ SikaFiber® Force PP 65 Polypropylene fiber
 ́ Sika Formoil® Eco Demolding agent
 ́ Sika® Agi Clean Concrete remover

Shotcrete application underground

Sigunit P10 AF blending station at Golden Grove
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THE FRESNILLO OPERATIONS, 
MEXICO

PROJECT DESCRIPTION
The Mexican state Zacatecas is home to some of the richest 
silver deposits on the globe. Mined since hundreds of years, this 
region has been among the major producers of Silver globally.
Sika is involved in a number of projects around Zacatecas and 
Fresnillo supplying underground construction materials to 
mining projects such as the Fresnillo, Juanicipio and Saucito 
operations from Fresnillo plc, the Goldcorp Peñasquito mine or 
the Frisco Tayahua operation.
Fresnillo plc is the world's largest silver producer and also 
Mexicos largest gold producer, operating a number of mines in 
Mexico. The Fresnillo and Saucito operations are the flagship 
operations of the company, providing more than 60% of the 

silver output of the company. The joint Fresnillo-MAG Silver 
development of Juanicipio in close proximity to the existing 
mines will cement the importance of this mining cluster for 
many years to come 
Sika is a long standing partner of Fresnillo and it's under-
ground main contractors such as DICOM and strongly involved 
to help increasing efficiencies, providing close technical sup-
port for concrete production, shotcrete application and quality 
control of the applied primary support.

RAPID MINE DEVELOPMENT
The mines around Fresnillo are type localities for epithermal 
silver deposits. Hot, thermal springs, originating from volcanic 

Shotcrete application in an undercut drive of one of Fresnillos long hole stopes

MEXICAN SILVER LINING
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activity, were responsible in depositing high grade silver, zinc 
and lead and to a smaller amount gold in narrow, well defined 
vein systems that are mined today with highly selective min-
ing methods that enable fairly high ore throughput at the 
same time. Due to the narrow type of mineralisation, multiple 
development drives need to be installed to enable enough ore 
output to feed the mill on surface. Nominal output capacity of 
the Fresnillo mine is around 8.000 tons of ore per day, Saucito 
around 7.000 tons and the new Juanicipio project will have a 
planed output of 4.000 tons per day. Alone for the Juanicipio 
mine development more than 140km lateral underground 
development will be installed and around 8'000 meters of ver-
tical ore-passes, winze and ventilation raises constructed.

PROJECT REQUIREMENTS
 ́  Rapid early strength development
 ́  High final strength
 ́ Dense matrix to counter acid mine waters
 ́  A minimum dosage of accelerator
 ́  Excellent yielding properties of the shotcrete liner

 ́  Extended open time to allow long haulage distance of con-
crete to the point of use.

 ́  High Energy absorption of the shotcrete liner 
 ́ Trouble free application of the shotcrete

SIKA SOLUTION
Sika's market leading Sigunit® and Viscoflow® technology are 
key for the shotcrete and concrete works at the Fresnillo ope-
rations. Highly effective and versatile dry shotcrete mixes and 
powder accelerators are used at different mine sites. At the 
Fresnillo operations, wet shotcrete is applied mainly by SPM 
4210 wet spray rigs.
The dry mixes are sprayed using Sika Aliva rotary machines. 
For the shotcrete, the mine relies on the proven Sika Fiber® 
technology with excellent load bearing capacity at a low fiber 
dosage. Sika is involved with a number of special projects such 
as lightweight concrete for void filling and HPC concrete for 
special reinforcement and ground slab designs. As the con-
crete is supplied by a batch plant outside the mine perimeter, 
the long transport and haulage distances to the point of use 

Headframe of the Fresnillo Mine DICOM and Sika underground

THE FRESNILLO OPERATIONS, 
MEXICO
MEXICAN SILVER LINING



61
TUNNELING AND MINING 

THE SIKA MINING REFERENCE BOOK

require and effective retardation of the concrete and hence well 
adjusted mix design using powerful Sika admixtures. Sika is at 
the forefront when implementing best demonstrated mining 
practices from case studies around the world with it's custo-
mers and is sharing this knowledge frequently with Fresnillo 
and DICOM. 

SELECTION OF SIKA PRODUCTS
 ́ Sika Viscoflow® Superplasticizer/Slump retainer
 ́ Plastiment liquid Consistency stabilizer
 ́ Sigunit® L50 AFX Alkali-free, high performance  

 shotcrete accelerator
 ́ Sika Fiber® Polypropylene Macro-fiber
 ́ Sika PM 4210 Wet shotcrete spray units
 ́ Sika Aliva  Dry spray shotcrete equipment
 ́ Many other Sika construction products

PROJECT PARTICIPANTS 
Owner: Fresnillo PLC 
Main Contractor: DICOM

Planed underground infrastructure for the Juanicipio mining 
project currently under development by Fresnillo

Upper cut of a freshly blasted long hole stope at the Fresnillo Mine.
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BRUCEJACK, BRITISH COLUMBIA

PROJECT DESCRIPTION
The Brucejack Project, located in northwestern British Colum-
bia (BC), is a 2,800 t/d, high grade, underground gold mining 
operation. The life of mine stands currently at around 18-years 
Ore is processed using a combination of conventional sulphide 
floatation and gravity concentration to recover gold and silver. 
The property is 100% owned by Pretium Resources Inc. and 
is situated 950 km northwest of Vancouver, 65 km north-
northwest of Stewart, and 21 km south-southeast of the 
Eskay Creek Mine. Gold mineralization is hosted in predomi-

nantly sub-vertical veins. The underground mine design is 
based on transverse and longitudinal long hole open stoping 
using cemented paste backfill and modern trackless mobile 
equipment. Mineralization is accessed via a main decline from 
a surface portal close to the concentrator. A second decline is 
dedicated to conveying crushed ore directly to the concentra-
tor via two conveyors with a combined length of 800 m. The 
mine reached design capacity in 2017 after a relatively short, 
two year construction period. Pre-construction Capex was 
around US$ 750m. 

Steel frame installation in the coneyor deline (Source: Pretium)

KING OF THE NORTH
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RAPID MINE DEVELOPMENT
The very remote location of the project and the challenging 
climatic conditions with a thick snow cover during the winter 
months poses special requirements to the supply of material 
to the mine site. Sika was involved in the project through the 
special shotcrete contractor Multicrete Systems Inc. that was 
chosen by Pretium to execute the extensive shotcrete works 
at the project.
Reducing the amount of dilution in the stopes is of utmost 
importance in order to keep the ore grade at the designed 
level. Declines, drifts, undercuts and portals are selectively 
supported by a combination of installed screens and fiber rein-
forced shotcrete. Multicrete™ has chosen Sika as the supplier 
of the shotcrete accelerator and is a long standing partner of 
Sika Canada.

PROJECT REQUIREMENTS
 ́  Rapid early strength development
 ́  High final strength
 ́ Low rebound

 ́ Good yielding of the shotcrete liner
 ́  A minimum dosage of accelerator
 ́  Good performance also in cold conditions
 ́ Reliable supply of material to the mine site

SIKA SOLUTION
Multicrete™ is using the Sika Sigunit® L72 AF shotcrete ac-
celerator at the Brucejack mine site. Due to the very harsh 
climatic conditions, Multicrete™ currently evaluates the use 
of Sigunit® P1 AF, that would be transported as a powder to 
the mine and diluted with water at the site. This would save 
substantial transport cost and the risk of freezing would be 
completely eliminated.
The benefit of a product with a very long shelf life is also seen 
very favourable. Multicrete™ has designed a special dilution 
unit that allows the mixing of the high performance Sigunit® 
L53 AF out of Sigunit® P1 AF powder in a fast and efficient 
way in order to have the product ready when there is demand 
for it. The Sigunit® P1 AF system has proven very susscesful 
in many mining projects throughout the globe.

BRUCEJACK, BRITISH COLUMBIA
KING OF THE NORTH

The mine site in February, in the foreground housing compound with the mill house in the background (Source: Pretium)
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West Zone
Portal

West Zone
990m level

Valley of the King
990m Level

Shops
Conveyor Portal

Valley of the King 1500m Level

Underground at Brucejack in a shotcreted perimeter of the mine (Source: Pretium)

Life of mine infrastructure and stope layout of the Valley 
of the King ore bodies (Source: Pretium)

Application of ready bagged shotcrete around the conveyor decline portal Wet concrete piston pump and accelerator tank underground
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THE STRATONI-OLYMPIAS-SKOURIES 
MINING CLUSTER

PROJECT DESCRIPTION
The mining company Hellas Gold, Greek subsidary of Eldo-
rado Gold, operates the two high grade, polymetalic gold-
silver-zinc-lead underground mines Olympias and Stratoni at 
Greece's northern shore. In the same mining cluster, located 
around 5 km to the southwest of the Stratoni operation, is 
the new Skouries mine devlopment, a large open pit project to 

mine the rich Skouries copper gold porphyry from surface and 
eventually through a large underground operation. 
Over the past years, Eldorado made substantial investments 
in the order of € 1 billion to develop the Skouries mine site 
and to upgrade the existing infrastructure and production at 
the Stratoni and Olympias sites. A major component of the 
upgrade was the installation of a 9 km long transport and ore 

Skouries concentrating plant under construction (Source: Eldorado Gold)

Sikalastic®-843 GP on the concrete containment of the Kokkinolakos reservoir SikaFix®-210 injections applied with a two component piston pump

GREEK ELDORADO
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haulage drift between Olympias and Stratoni. Sika is involved 
with this major project since the very beginning, supplying 
underground costruction materials for the primary support of 
the mine sites including shotcrete and concrete admixtures, 
injection resins, grouts and a wide product range of other spe-
ciality products for the Skouries development. 

SURFACE AND UNDERGROUND DEVELOPMENT
Multiple construction sites and stringent environmental regu-
lations due to the proximity to the sea and the large touristic 
infrastructure in the area pose special requirements to the 
materials used and implemented construction methods at the 
different sites.
 
PROJECT REQUIREMENTS

 ́  Rapid early strength and high final strength of the shotcre-
te and good pumpability

 ́ Cost optimized mix design and minimum rebound
 ́ High ecological standards and use of none-toxic materials
 ́  High energy absorption of the shotcrete liner by the use of 

structural fibers
 ́ Hydrological control by the use of pre-injection grouts and 

post-injection resins

SIKA SOLUTION
Sika Greece is a long standing partner of Eldorado and it's 
underground main contractor offering close support to 
all concrete, shotcrete and waterproofing related works 
above- and below ground. Sika provided specially designed 
superplasticizers and accelerators with the best cost per-
formance. One of the main issues that had to be addressed 
in the shotcrete mix, was the increased thixotropy of the 
shotcrete. This issue was particularly improved with the 
incorporation of the superplasticizer Sika® ViscoCrete® SC-
360, designed especially for shotcrete of high thixotropy. 
Additionally, concrete pumping was improved and wear of 

machinery and shotcrete equipment strongly reduced.
The strong water reducing capability of the ViscoCrete® SC-
360 allowed for a very cost effective mix design with a cost 
optimized binder consumption and a minimised rebound 
during the spraying process. The stringent Health & Safety 
requirements of the project require the use of Alkali-Free (AF) 
shotcrete accelerators. Thanks to the optimization of the mix 
with Sika® ViscoCrete® technology superplasticizers, it was 
possible to use the high-performance Sigunit® L53AF alkali-
free accelerator at considerably lower dosage than previous 
solutions.

Discussing injection approach

Olympias infrastructure before rehabilitation works (left) and after (right) (Source: Eldorado Gold)

THE STRATONI-OLYMPIAS-SKOURIES 
MINING CLUSTER
GREEK ELDORADO



69
TUNNELING AND MINING 

THE SIKA MINING REFERENCE BOOK

Open pit diameter: 800m

Total
depth
780m

Shaft

Main Portal

Fresh Air
Raise

Main Ramp

Loading 
Pocket

Ore passes

Main Haulage Drift

Workshops

Exhaust Raises

Sublevels

The Stratoni-Olympias decline is located in a challenging 
setting at the contact of a metasomatosed limestone with 
gneiss that influences ground conditions and the hydrology. 
A special set-up of pre-injection grouts, using Sika shrinkage 
controling admixtures and water reducing agents as well as 
special two component injection resins are used to develop 
the decline.
In order to waterproof the Kokkinolakos Reservoir, the main 
retention basin for the ore processing facility, a coating 
resistant to mechanical stress and abrasion was chosen to 
withstand mechanical equipment during the scheduled main-
tenance windows. The coating solution also needed resistance 
against chemicals. The Sikalastic®-843 GP sprayed system 
was applied which is a polyurea-based, liquid waterproof-
ing membrane. Its short curing time combined with its large 
service temperature range (-30°C to + 100°C) and its excellent 
crack bridging ability have been just a few of the benefits that 
have been taken into account for selecting this system.

SELECTION OF SIKA PRODUCTS
 ́ Sika® ViscoCrete®  Superplasticizers
 ́ Sika® ViscoFlow®  Slump Keeper
 ́ Sika® ViscoCrete® SC Special superplasticizer for   

 shotcrete
 ́ SikaTard®-930  Hydration stabilizer
 ́ SikaFiber® Polypropylene fibers
 ́ Sigunit® L53 AF  High performance, alkali free  

 shotcrete accelerator
 ́ SikaFix®-210  Polyurethane injections
 ́ Sikafloor® QuartzTop  Mineral surface hardener
 ́ Sikafloor® Proseal-W  Curing compound and sealer
 ́ Sikaflex®  Polyurethane sealants
 ́ Sikagard®-720 EpoCem® 3-component micro-mortar
 ́ Sikalastic®-843 GP  Liquid applied membrane
 ́ SikaCor® EG-5  UV resistant epoxy paint
 ́ Sikaplan® WT-6200  Synthetic membrane for sealing  

 chemical storage tanks
 ́ SikaGrout®  Cementitious grouts
 ́ Sikadur®-42 SP  Epoxy grout
 ́ Sika AnchorFix®  Anchoring resin
 ́ Sika® Waterbars  Waterstops

Planed Skouries open-pit and underground layout (Source: Eldorado Gold)
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PROJECT LOCATION AND SYSTEM USED
Projects Name: Cape Lampert, iron ore loading port
Location: Pilbara, Western Australia
Product used: SikaBond® R&B-100

PROJECT REQUIREMENTS
The Cape Lambert Iron ore loading facility is one of Rio 
Tinto’s ports to export iron ore from its Pilbara mining oper-
ations in Western Australia. The port has an annual loading 
capacity in excess of 180 million tons. The ST (steel cord re-
inforced belts) of the port facilities that handle the transport 
and loading of the iron ore concentrates to the vessels at 
berth, show premature wear at the bottom cover, mainly in 
the area where hot vulcanized splices have been performed. 
This situation exposes the Cape Lampert facility to unsched-
uled downtime of the out-and in-loading facilities. Further-
more, a reduced conveyor belt life cycle may result based on 
the identified damages.
Rio Tinto wanted to mitigate the above mentionend un-
scheduled downtime risk by a bottom cover re-build using a 
fast curing, two component repair solution that has rubber 

like properties in terms of the elongation and abrasion. All 
consumables, materials and application equipment had to be 
provided. The targeted service life of the repair is 12 months 
with initially 10 splices to be repaired in a first session covering 
around 3 square meters each with more to come if the meth-
odology proves to be successful.

SIKA SOLUTIONS
Sika, together with the specilised applicator Duratec Australia 
opted for the SikaBond® R&B-100 conveyor belt repair kit that 
has been a proven, fast repair solutions for conveyor belts in 
many mines. 
The SikaBond® R&B-100 repair kit comes with all material and 
tools needed for a fast repair job. After preparing the repair 
area, the product was mixed and applied. After 20-30minutes, 
the repaired area was grinded and the belt was put back to 
service, reducing the down-time to a minimum. 

PROJECT PARTICIPANTS
Specialized applicator: Duratec Australia
Project owner: Rio Tinto

CAPE LAMBERT, AUSTRALIA

Damaged steel cords of the ST belt

Applying the self-leveling SikaBond® R&B-100 onto the area to be repairedAfter short curing time the repaired area can be grinded and the belt is back in service

Applying the primer to the prepared surface

BELT REPAIR



72
TUNNELING AND MINING 
THE SIKA MINING REFERENCE BOOK

ZINC BIG IN THIN AIR
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MINERA VOLCAN CHUNGAR MINE, 
PERU
ZINC BIG IN THIN AIR

PROJECT DESCRIPTION
The Chungar division of Volcan Compania Minera, one of the 
largest zinc and lead miners globally and partly owned by 
Glencore plc is located in the department of Cerro de Pasco 
around 200km NE of Lima, Peru. The Chungar cluster is lo-
cated around 4.600m above sealevel. Mineralization is hosted 
in skarn altered rocks and as limestone replacement which are 

typical in the miocene metallogenic belt of central Peru. The 
mine has been commisioned in 1998 and is today an under-
ground mining cluster comprising two underground operations 
of a combined ore output of roughly 2 million tons per year. 
Volcan operates an in cycle shotcrete set-up at Chungar, utilis-
ing around 40.000 m3 of fiber reinforced sprayed concrete 
annually. 

Slick line exit and loading station for agitator trucks underground

Peru's high altitude Altiplano 

Shotcrete application with the slick-line transported concrete
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Fast development rates and rapid mine cycles are key for the 
operation and to source the daily ore throughput of 5.300 
tons. As the mine reached consistently deeper levels, trans-
port distances are getting too long and haulage congestions 
along the ramp infrastructure are having a negative impact 
on the overall efficencies of the mine. Therefore, the Chungar 
operations are currently transitioning to a slick-line supply of 
concrete from the batch plant on surface to the underground 
infrastructure. The Sika team worked very closely with the 
mine site team and its contractors and performed extensive 
site trials to elaborate the best performing mix design that 
allows trouble free and safe operation of the slick line and 
a reliable supply of concrete for the extensive underground 
shotcrete application. 

EFFICIENT SLICK LINE CONCRETE MIX DESIGNS
Elaborating the best performing mix design for the newly 
installed slick line at Chungar posed a challenge for all involved 
parties. The slick line has a total vertical extent of 370m with 
a horizontal deviation of 7m. Initial problems with concrete 
segregation had to overcome in order to supply a good quality 
concrete through the line and maintain the specified proper-
ties also at the outlet of the slick line. Avoiding blockages of 
the line and operating a stable mix design throughout the 
daily operation of the batch plant was critical. 
A minimum energy absorption of the shotcrete liner of 700 
joules (EN) at a cement consumption of only 400 Kg/m3 

shotcrete needs to be maintained. At the same time, the used 

shotcrete accelerator needs to provide high early strength 
development within the first 4 hours to minimize the re-entry 
time for subsequent bolt installation. 

PROJECT REQUIREMENTS
The major specifications for the sprayed concrete are to 
achieve relatively rapid, high early strength to allow for short 
re-entry times and subsequent bolting and hence short mine 
cycles. Summarized, the Volcan Chungar requirements for the 
shotcrete are as follows:
 

 ́  Trouble free, daily operation of the slick line
 ́ Rapid early strength development
 ́  High final strength
 ́ High energy absorption of the shotcrete liner
 ́ Low cement consumption
 ́  Minimum consumption of shotcrete accelerator to achieve 

the required early strength

SIKA SOLUTION
Volcan compania Minera is a long standing partner of Sika 
and relies on the proven Sika Sigunit® L53 AF shotcrete ac-
celerator technology which is a very stable and high perform-
ing product and a go to solution in many key mining projects 
globally with a few distinct advantages compared to products 
from competition such as rapid early strength development 
with a large variety of cement types at a moderate dos-
age, good stability and easy handling of the products in bulk 

MINERA VOLCAN CHUNGAR MINE, 
PERU
ZINC BIG IN THIN AIR

Discussing the slick line concrete mix design and filling procedure with the Chungar contractors Headframe at the Chungar operation with ore bins at the bottom (Source: Minera Volcan)
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storage. For the special slick-line concrete mix design, Sika 
developed a special Superplastiziser, the Viscocrete® SC 90, 
that prevents the concrete from segregation while flowing 
down the line and strongly reduces the risk of line blockages 
in the daily operation. SikaFiber® technology is used to reach a 
good yielding of the sprayed concrete and the required energy 
absorbtion at a minimized fiber dosage.
Sika was not only involved in assisting with the special slick 
line concrete mix design, Sika also provided valuable inputs 
with the operational procedures of the line and implemented 
best practices and lessons learned from many other mining 
projects worldwide.

SELECTION OF SIKA PRODUCTS
 ́ Sika Viscocrete® SC 90 Superplasticizer/Slump retainer
 ́ SikaTard® Consistency stabilizer
 ́ Sigunit® L53 AFX Alkali-free, high performance  

 shotcrete accelerator
 ́ Sika Fiber® Macro steel fibers
 ́ Sika PM 4210 Wet shotcrete spray units
 ́ Many other Sika construction products

PROJECT PARTICIPANTS
Owner:   Volcan Compania Minera/Glencore
Participants:  Chungar, Robocon, Sika Peru

Schematic layout of the slick line at Chungar with the decline and ready mix concrete batch plant on surface
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UNLEASH THE GIANT – 
COBRE PANAMA BREAKS 
NEW GROUND
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COBRE PANAMA
UNLEASH THE GIANT – COBRE PANAMA BREAKS NEW GROUND

PROJECT DESCRIPTION
Cobre Panama is currently the largest open pit mine under 
construction. Located in a tropical area very close to the Ca-
ribean Sea in central Panama, the project breaks new ground 
in terms of the needed infrastructure and the planned plant 
throughput. Start up capacity in 2019 is scheduled for 75 Mt 
per year which should increase to around 100 Mt per year by 
2024 once expansion items have been commissioned. 

The owner and operator of the Cobre Panama project, First 
Quantum Minerals is known for its engineering expertise and 
efficient mine building capacity. The massive project includes 
an own port with an extensive conveyor capacity to load copper 
concetrate to freight vessels, a large, 300 MW coal combustion 
power plant containing two 150 MW units to provide power to 
the mill and mine as well as a very large ore concentration plant 
to produce copper and gold in concentrate for export.  

Concrete pouring, mill site (Source: First Quantum Minerals Ltd)

Overlooking the powerplant and port site (Source: First Quantum Minerals Ltd)
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COBRE PANAMA
UNLEASH THE GIANT – COBRE PANAMA BREAKS NEW GROUND

Furthermore, a large tailings management facility is installed. 
box cuts for four, large, in pit crushers had to be blasted in 
order to secure the required, daily mill feed. With the commis-
sioning of Cobre Pnama, First Quantum will increase its global 
copper production by around 30% and will make the company 
among the leading copper producers globally. Total capex for 
the project is estimated to be in the order of US$ 6.4 billion.

BUILDING A WORLD CLASS MINE WITH SIKA
Sika has been involved with the Cobre Panama project since 
First Quantum broke ground in 2014. The project is faced with 
a multitude of construction challenges due to the climatic 
conditions at site and the various structures like the large 
jetty and concentrate loading facility, the large mill, power 
plant and tailings facility. Sika provided products and exper-
tise throughput its application fields including waterproof-
ing, refurbishment and structural strengthening, sealing and 
bonding, flooring and concrete. Especially for the waterproof-

ing of various structures, the Cobre Panama team relied solely 
on products such as Sika Waterbars and SikaSwell. For sealing 
and bonding, large quantities of various SikaFlex and An-
chorfix products were used. For underlainment grouting and 
equipment fixation as well as leveling purposes, SikaGrout and 
SikaDur mortars are extensively used. For Concrete produc-
tion Sika Separol and Sika Antisol have been applied in the 
various heavy duty construction components such as the mill 
foundations, inpit crushers and the power plant as well as for 
the harbour construction. For the port site, the mill and the 
ore feeding system from the stockpiles, roughly 75'000m3 of 
concrete were poured.

The Sika construction team of Sika Panama supported the 
project with valuable advice as well as product and application 
knowledge during the different construction periods in order 
to enable high quality construction for infrastructure compo-
nents that last for a long service life. 

Port site and concentrate loading facility (Source: First Quantum Minerals Ltd)
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SELECTION OF SIKA PRODUCTS
 ́ Sika Separol® Formwork demolding agent
 ́ Sika Antisol® Concrete surface agent
 ́ SikaSwell® Waterproofing elastomer
 ́ Sika Waterbar® Waterproofing joint
 ́ Sika 2 Waterproofing mortar
 ́ SikaBoom® Construction foam
 ́ Sika Multiseal® Sealing agent
 ́ SikaFlex® PRO-3 Sealing agent
 ́ SikaFlex® 221 Sealing agent for marine 

 environment
 ́ SikaFerrogard® 903 Corrosion inhibitor
 ́ SikaRepair® 224 Repair mortar
 ́ SikaLatex® Waterproofing mortar
 ́ SikaGrout® Cementitious grouts
 ́ SikaDur® Epoxi grouts
 ́ Sika Anchorfix® 3001 Anchoriung resin
 ́ many more products

Mill foundations and installation (Source: First Quantum Minerals Ltd)

Power plant construction (Source: First Quantum Minerals Ltd)
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CSA COBAR, AUSTRALIA
HIGH GRADE COPPER IN AUSTRALIA

PROJECT DESCRIPTION
Mining in the Cobar ore filed dates back to around 1871 when 
first mineralizations were discovered in the area and none 
continious mining took place in the region ever since. The 
name CSA still links to the first financial syndiacte "Cornish-
man- Scotsman-Australian" that enabled first, large scale 
mining. Today the CSA Cobar mining complex is a large, indus-
trial, underground mining operation with an annual through-

put of roughly 1.1 MT of ore through the Cobar mill. 
Cobar ranks among the highest grade copper mines globally 
with copper grades up to 5% and is owned by Glencore. The 
CSA Cobar mine is located in the western Cobar basin around 
12 km North of the town Cobar in New South Wales and is 
also one of the deepest mines operated in Australia with a 
resource that reaches down to almost 2.000m below surface. 
Copper-lead-zinc-silver mineralization is hosted in bedded silt-

Shotcreting underground
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CSA COBAR, AUSTRALIA
HIGH GRADE COPPER IN AUSTRALIA

stones and shists (the Cobar slate) and is steeply dipping. The 
widths of mineralizaton of up to 16m allow long hole-as well 
as cut-and fill stoping, using cemented paste backfill. Mineral-
ization comprises several individual lenses in several systems 
including QTS North, QTS South and the Western system. 

RAPID MINE DEVELOPMENT
Due to the deep setting of the current production headings, 
an efficient production, transport and application of shotcrete 
is required. The annual shotcrete consumption of the CSA 
Cobar complex is around 10-15'000 m3. Elevated stress levels 
induced by mining and the increasing depths pose special 
requirements to the primary shotcrete support installation. 
High energy absorption of the shotcrete liner is required to 
deal with deforming ground and seismic shocks induced by 
mining and the lithological stresses. SikaFiber® technology 
is used to control these stresses and deformations. The Sika 
Sigunit® provides the required rapid early strength devlop-
ment of the shotcrete and enable short mine cycle times for 
efficient mining and drifting rates at a moderate accelerator 
dosage. In combination with Sika water reducing admixtures, 
the integrated shotcrete solution has proven very succesful at 
the CSA Cobar operation that allowed an optimization of the 
mix design also with view towards optimizing the cost perfor-

mance of the whole in cycle shotcrete set-up. Together with 
the Cobar ready mix producer and the specialised shotcrete 
contractor Downer Edi, Sika strives for ongoing optmizations 
and efficiency gains at the Cobar mine site

PROJECT REQUIREMENTS
 ́  Rapid early strength development
 ́  High final strength
 ́  A minimum dosage of accelerator to achieve the required 

strengths
 ́  Concrete open time > 2h
 ́  High Energy absorption according to ASTM 1550-05

SIKA SOLUTION
Sika's world leading Sikament ® and Plastiment® technology is 
among the key elements for the shotcrete and concrete works 
at Cobar. For the shotcrete, the mine relies on the proven Sika 
Sigunit® L530 AF, alkali free accelerator that has stable proper-
ties and is a high performing product when it comes to rapid 
early strength development.

The Sika Australia mining team is not only supplying mine con-
sumeables but is also present on site to give ongoing support 
with everything related to underground construction.

CSA Cobar RMC plant
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Surface
Decline

Ramp

QTS North

750m

QTS South

500m below surface

SELECTION OF SIKA PRODUCTS
 ́ Sikament® NN Superplasticizer
 ́ Sika Plastiment® 10 Slump retainer
 ́ SikaTard®-990 Consistency stabilizer
 ́ Sigunit® L530 AF Alkali-free, 

   high performance 
   shotcrete accelerator

 ́ SikaFiber® Force PP65 Macrosynthetic Fiber
 ́ SikaTabilizer® 4R AU Concrete stabilizer
 ́ Sika Formoil Eco Demolding agent
 ́ Sika Agiclean  Concrete remover 

PROJECT PARTICIPANTS
Owner: Glencore Internation plc
Project participants: Cobar concrete, Downer Edi
Sika Organization: Sika Australia

Oblique view of the CSA Cobar mineralization and underground infrastructure On site, underground testing of the Sika shotcrete system

Ore silos and CSA concentrator plant
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PONGKOR MINE, WEST JAVA, 
INDONESIA
JAVA GOLD

Entering the Pongkor portal

PROJECT DESCRIPTION
The Pt Antam Pongkor gold-silver deposit is located in Bogor, 
West Java, Indonesia around 80km southwest of Jakarta. Mineral-
ization at Pongkor was trigered by young, neogene volcanism that 
is still active in the area today. The deposit was discovered in the 
1980's during a systematic stream sediment sampling campaign 
and mining activities started in 1994 by Antam, a publicly listed 
company on the Indonesian stock exchange. Pongkor is a high 
grade, epithermal mine with grades of around 12 g/t gold and 
140g/t silver. Ore reserves are standing at around 8 million tons. 
The Pongkor Mine consists of three primary mineralized veins: 
Ciguha, Kubang Cicau and Ciurug that are wide enough to uti-

lize conventional and partly mechanized cut and fill stoping 
methods with hydraulic jumbo drill and load haul dump. For the 
primary support installation fiber reinforced shotcrete is applied. 
The gold ore at Pongkor goes through various processes which 
include crushing, milling, cyanidation, carbon leaching and 
stripping, electro winning to melting and casting to produce 
doré. Tailings are partly used for the backfill system in combi-
nation with cement.

UNDERGROUND DEVELOPMENT WITH SIKA
The Pongkor operation requires an effective shotcrete solu-
tion for its underground support in order to deal with partly 
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PONGKOR MINE, WEST JAVA, 
INDONESIA
JAVA GOLD

challenging ground conditions in the various underground 
production headings. Sika provides this technology to Pongkor 
with a fully integrated shotcrete solution and a strong sup-
port organization. Pongkor is a long standing partner of Sika 
and together the shotcrete set-up as well as the concrete pro-
duction at the small batch plant on surface have been refined 
and cost optimized over time. Sika performs frequent shot-
crete trainings as well as Nozzlemen certification schemes at 
the mine site to maintain the quality of the shotcrete applica-
tion and increase overall efficiencies.
A reliable supply of Sika Sigunit® shotcrete accelerators, Si-
kaFiber® macrosynthetic fibers, SikaTard® hydration control 
stabilizers and Sika superplasticisers are part of the concrete 
and shotcrete production at Pongkor among other products 
for the operation. Sika's solutions are critical to keep the min-
ing operation going on a daily basis in order to secure under-
ground developmnent and the required ore tonnage on a daily 
basis. In order to maintain hydrological control underground, 
SikaFix injection resins are used frequently.

PROJECT REQUIREMENTS
 ́  Rapid early strength development
 ́  High final strength
 ́  High energy absorption of the shotcrete liner according to 

ASTM 1550-05
 ́ Good quality of the produced shotcrete with limited produc-

tion capabilities (mixing in trucks)
 ́   Open time >4h

SIKA SOLUTION
For the underground support of the development headings, 
drifts and stopes, Sika Sigunit® and SikaFiber® with the com-
bination of Sika admixtures and additives are used to provide 
high early strength for fast re-entry times. SikaTard®-930 
is used to achieve the required open time of the concrete in 
order to enable transportation to the production headings. 
Good  energy absorption for the shotcrete is achieved due 
to the high quality SikaFiber® T48, polypropylene fiber. The 
shotcrete mix design is adjusted with an improved overall 

Shotcrete application underground at Pongkor
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cohesion and for strongly reduced rebound during the spray application. 
The refined mix-design is also very beneficial to counter acid attack of 
the shotcrete liner over time and to maintain the integrity of the primary 
support installation.

SELECTION OF SIKA PRODUCTS
 ́ Viscocrete SC 405®S Superplastiziser
 ́ SikaTard®-930 Hydration stabilizer
 ́ Sigunit® L535 AF Alkali-free, high performance 

   shotcrete accelerator
 ́ SikaFiber® T48 Macrosynthetic PP fiber
 ́ SikaFix®  2C Injection resins 

PROJECT PARTICIPANTS
Owner:    Pt Antam
Sika Organization:   Sika Indonesia

Observing shotcrete application SikaFix injections underground to control water ingress

On site concrete batch plant at Pongkor
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PROJECT DESCRIPTION
In 1992, Sika began the initial, preliminary testing at the Sika 
Concrete Laboratory in Switzerland, at a time when the client, 
the National Swiss Rail Agency and their engineers were still 
unsure what material characteristics should be demanded for 
the high specifcations needed to ensure the “100 year service 
life” of the new Gotthard Rail Tunnel. Sika, again, was a pio-
neer with its specialist expertise and experience in concrete 
and admixture technologies and the Gotthard project was 
leading to many new product developments, breaking new 
ground in the underground construction industry. The two 
separate main tunnel tubes, each 57 kilometres long, with 100 

cross passages, adits and ventilation tunnels, together form 
a 152 kilometre long system. The longest rail tunnel in the 
world.
In total, over 28 million tonnes of rock had to be excavated.
Around 25% of the material was classified, washed, crushed 
and reprocessed to produce high quality concretes by using 
Sika concrete admixtures. Sika contributed its advanced tech-
nology to the production of more than 2 million m³ of quality 
concretes (concrete with special properties). What began in 
1993 in a small exploration tunnel with new accelerator tech-
nology development, resulted in the main tunnel construction 
process with up to 4 concrete admixtures in innovative, unique 

The TBM team meets up with the drill and blast crew when joining tunnels around Faido

THE GOTTHARD BASE TUNNEL, 
SWITZERLAND
PROJECT OF THE CENTURY
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mix designs. Sika put in prior investment of over 3 million 
Swiss francs for a year-long prequalification process and new 
material developments before a single kilogram of building 
chemical products could be supplied.
Finally, Sika was awarded with more than 2/3 of the construc-
tion package. This required both courage to take the business 
risk and great conviction that the huge technical challenges 
could be overcome with new products and solutions. After a 
highly selective development process, the new products and 
systems were subject to rigorous field testing by Sika and
officially appointed test institutes such as EMPA for approval 
before going into production. 
The Gotthard Base Tunnel was a pioneering project of Swiss 
engineering, built by miners from many countries and made 
possible by the most modern and advanced concrete and wa-
terproofing technologies from Sika. Many new Sika products 
now on sale throughout the world contain the “DNA” of the 
Gotthard specifications within them, because they were origi-
nally developed for a specific solution on the “hundred year 
structure”.

BREAKING NEW GROUND
The Gotthard project was faced with many challenges. One 
key issue was to deal with the elevated lithostatic stress 
levels more than 2.500 meters below surface. Rapid shrinking 
of the freshly excavated perimeters as well as forceful seis-
mic events and destressing shocks induced by the tunneling 
progress had to be countered with innovative, yielding ground 

support measures and sophisticated yielding shotcrete lin-
ers. Concrete production was particularly challenging at the 
Sedrun adit, where a fully winterised plant had to deal with 
harsh winter conditions of the Swiss alps and high altitude 
and high temperatures underground. An 800m long slickline 
had to be operated trouble free and consitently using stable 
Sika mix designs for a range of different concrete types. 
Concrete mixes for the concrete inner liner construction were 
required to have a long open time for transportation as well as 
challenging setting times once the concrete was put in place 
behind the lining formwork.

PROJECT REQUIREMENTS
 ́  Concrete workability of 6 – 9 hours
 ́ Strength gain of  5 MPa after 12 hours
 ́ Trouble free operation of Sedrun slick line
 ́ Rapid early strength development of primary shotcrete liner
 ́ High energy absorption of the shotcrete liner
 ́  Fully waterproofed tunnel structure with service life of 100 

years

SELECTION OF SIKA PRODUCTS
 ́ Sika® ViscoCrete® SC Plasticizer
 ́ SikaTard®   Retarder
 ́ Sigunit®   Accelerator
 ́ SikaFume®   Concrete additive
 ́ SikaPump®   Pumping agent
 ́ Sika® PM-500 PC  Sprayed concrete system

Fully winterised batch plant at the Sedrun adit in the Swiss alps Stabilizing a fault zone in the Faido section with sprayed concrete

THE GOTTHARD BASE TUNNEL, 
SWITZERLAND
PROJECT OF THE CENTURY
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 ́ Sikaplan®   Waterproofing 
   membranes

 ́ Sikaplan® WT Tape  Jointing system
 ́ Sikadur-Combiflex®  Waterproofing
 ́ Sika® Rock Shot-3  Dry sprayed mortar
 ́ Sika® Intraplast®  Injection additive
 ́ Sika® Fix T-10 RX  Injection resin
 ́ Sikadur®   Repair mortar
 ́ Sika® FastFix  Rapid hardening mortar
 ́ SikaGrout®   Grouting mortar

PROJECT PARTICIPANTS
Owner: Swiss Federal Rail Agency (SBB)
Project participants:
Alptransit, Amberg, TAT, TRANSCO
Sika Organization: Sika Switzerland, SikaBau

Rapid shrinkage of the excavated tunnel perimeter in the Faido section due to elevated lithostatic stresses

Installation of Sikaplan waterproofing sheet membranes and casting of inner liner concreteSikaplan waterproofing membrane before placing the roof inner lining concrete

Sectoin through the swiss alps showing the layout of the Gotthard Base Tunnel

Erstfeld Amsteg

Sedrun

Faido Bodio

Technical and rescue station Technical and rescue station North Portal Adit Amsteg

Adit Faido

South Portal

Drill and BlastDrill and Blast

7.7 km   11.4 km   6.8 km   14.6 km      16.6 km

TBM TBM TBM

Vent raise

Shaft I&II

Adit Sedrun

2980 m.a.s.l

462 m.a.s.l 315 m.a.s.l



GLOBAL BUT LOCAL PARTNERSHIP

SIKA SERVICES AG
Tueffenwies 16
CH-8048 Zurich
Switzerland

Contact
Phone  +41 58 436 40 40
Fax  +41 58 436 41 50
www.sika.com/mining

WE ARE SIKA
Sika is a specialty chemicals company with a leading position in the 
development and production of systems and products for bonding, 
sealing, damping, reinforcing and protecting in the building sector 
and the motor vehicle industry. Sika's product lines feature concrete 
admixtures, mortars, sealants and adhesives, structural strengthening 
systems, flooring as well as roofing and waterproofing systems.

Our most current General Sales Conditions shall apply. Please consult 
the most current local Product Data Sheet prior to any use.
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