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BEING AN ACTIVE 
MEMBER 
- IN A TRANSPARENT WAY
As an international company, Peikko is often asked to be part of different kind of associations. 
Co-operation in an industry is necessary in order to formalize common industry practices and, 
particularly, if certain governmental decisions need to be made.

At your service,

Topi Paananen

CEO, Peikko Group Corp.

topi.paananen@peikko.com

Maybe the most international association 

in which Peikko has participated in, is ECS, 

The European Engineered Construction 

Systems Association. This association 

aims to promote quality and safety in our 

industry in Europe, and has close ties 

with political decision makers on 

European level. Peikko has been involved, 

for example, in the projects of various 

ECS committees. For more, please refer to

 www.ecs-association.com.

A second example of Peikko’s partic-

ipation in international associations in

the industry, is PCI, Precast Concrete 

Institute, an organization in North America 

focusing on competitiveness of concrete 

construction. Peikko was also a found-

ing member of PCI Middle East, a new or-

ganization supported by American PCI in 

the region. More about this can be found 

from www.pci.org.

Other international activities of 

Peikko are, for example, its participa-

tion at FIB conferences (www.fib-in-

ternational.org) and membership at 

IPHA, International Prestressed Hollow-

core Association (www.hollowcore.org). 

There are also at least 15 country organ-

izations of various kinds where Peikko 

is an active member. Some organizations 

are just a meeting place with customers, 

whilst others are more sophisticated and 

have a clear task to infl uence the techni-

cal aspects of the business in the given 

country.

Just to make sure of one more thing: 

given that Peikkó s employees meet com-

petitorś  personnel in these events, we

are following a clear, written guidelines. 

Our policies clearly outline what can, and 

what cannot be said when meeting com-

petitors – in order to secure transparency 

and lawfulness of our actions.

A respected company cannot only 

focus on short-term benefi t for itself, 

it also has to have a broader and long-

er-term outlook on the industry to de-

velop it. Peikko wants to be part of this 

kind of development. Read more on how 

Peikko utilizes and shares its expertise on 

page 35.

PS. I am, again, extremely proud 

of the kind of new things Peikko’s team 

has achieved earlier this year. There is a 

fantastic drive to introduce new products 

and services to our customers also at this 

very moment – please do enjoy reading 

about them from this issue of Concrete 

Connections. 
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OUTSTANDING IN EVERY
RESPECT: DC TOWER 1
Text: The Viennese Development Company for the Danube Region AG
Photos: WED/Michael Nagl
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A 250 METER AND 60 
STOREY HIGH BUILDING

The impressive glass facade of the DC 

TOWER 1 rises into the sky of the Donau-

City shaping the silhouette of the new 

Vienna. This makes the black sparkling 

tower with the characteristic “kink” in its 

facade that was designed by the French 

Architect Dominique Perrault Austria's 

tallest building. But the builders were nev-

er intending to enter into another hunt for 

the tallest building said Thomas Jakoubek, 

CEO of WED AG: “We are not interested to 

achieve the greatest height, but the high-

est level of effi  ciency, functionality and ar-

chitecture. The historic verb is ‘to act’, so 

we created the DC TOWER 1 as a highly vis-

ible signal of Vienna’s image as an innova-

tive location for business and research and 

as a modern living space - a statement that 

is more than important for Vienna.

OUTSTANDING AND 
MULTIFUNCTIONAL

In any case, outstanding in many ways 

is a characteristic of the DC TOWER 1,

a multifunctional building that accommo-

dates many functions on 60 fl oors with 

diff erent uses in urban quality - with inter-

national business offi  ces, a hotel, restau-

rant, bar and a gym. Building quality that 

manifests itself in many respects. The in-

auguration will be highlighted by the in-

stallation of award-winning video and 

Visual artist Kasumi (USA) in the foyer of 

the DC TOWER 1 that will be continued in 

future and provided with new content. 

One of the fi rst tenants of the DC TOWER 1:

Meliã Hotels International, Europe’s 

third largest hotel chain, with the Hotel 

Meliã Vienna off ering a unique Hotel expe-

rience above the roofs of Vienna. A high-

light in both senses of the word: the "57 

Restaurant & Lounge" on the 57th fl oor of

the tower off ering a panoramic view of 

360-degrees from the Wienerwald to 

Bratislava. 

TECHNOLOGY, ECONOMY 
AND ARCHITECTURE AT 
THE HIGHEST LEVEL 

The issue of sustainability received the 

highest attention. DC TOWER 1 as one 

of the fi rst offi  ce towers of the country 

satisf ies the EU Commission’s Green-

Building-Standards  Standard and excels 

with sophisticated home automation, low 

operating costs and energy consump-

tion combined with innovative building 

technologies.

Thomas Jakoubek regards the DC 

TOWER 1 as a successful interaction be-

tween technology, economy and architec-

ture that occupies a special position in a 

European context.

DC TOWER 1 is Austria's 
newest and tallest building, 
an innovative landmark and 
an important statement for 
Vienna.

Height

Floors

Gross fl oor area exceeding 0

Gross fl oor area less than 0

Rental space

Depth of the tower

Width of the tower

Steel

Concrete

Total weight

Start of construction

Completion

Developer

Investor

Architect

Investment volume

DC TOWER 1 FACTS

250 meter (820 ft)

60

approx. 93,600 m2 (1,007,500 ft2)

approx. 44,000 m2 (473,600 ft2)

approx. 66,000 m2 (710,400 ft2)

59 meter (194 ft)

28 meter (on average) (92 ft)

20,000 tons (22,000 US Tons)

110,000 m3 (143,875 yd3)

290,000 tons (320,000 US Tons)

Summer of 2010

Fall of 2013

WED AG group

UniCredit Bank Austria AG

Dominique Perrault

300 million Euro

Poland

Austria

Germany

Italy

Czech

Vienna

ia

Slovakia

Hungary

»
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 This type of tower is more than just a building.

It is an investment in the city’s future.“

Dominique Perrault, Architect

”

During the construction phase, this project already drew international attention. A 

large share of the radiance of the building is Dominique Perrault's, whose work includes 

such buildings as the French National Library in Paris, the European Court of Justice 

in Luxembourg or the University of Seoul who are a member of the upper league of 

international the architectural scene. Perrault about his designs signal eff ect: Such 

a tower is more than just a building. It is an investment into the city’s future." An 

extremely attractive investment, as Helmut Bernkopf, CEO of Bank Austria's private and 

corporate customers said: "We are convinced of the economic success of this project. This 

combination of a top-notch property in an attractive location, ecological construction 

methods and an upscale architectural standard holds potential for the future.“

INVESTMENT INTO THE "NEW VIENNA"

This future began some 18 years ago. This is when the development of the VIENNA DC 

Donau-City was started, including a new, modern, multifunctional city center – that was 

also realized by the WED AG – as well as buildings such as the Andromeda Tower, the Ares 

Tower, Tech Gate Vienna and the Saturn Tower. "The inauguration of the DC TOWER 1, the 

highest and slimmest building in Austria, this development received the crown", WED CEO 

Thomas Jakoubek is convinced.

Worthy of a "coronation" are the guests attending the opening of the DC TOWER 

1 conducted by Vienna's Mayor Michael Häupl ("The DC Tower sets new standards.") on 

February 26, 2014: in addition to Thomas Jakoubek and architect Dominique Perrault, 

two very" special guests" are present: Rudy Giuliani, the former mayor of New York, and 

U.S. astronaut Buzz Aldrin, the second man on the moon. As part of the inauguration 

of DC TOWER 1, Hotel Meliã Vienna is also being opened on this occasion - these two 

personalities appeared on the show that was hosted by Armin Wolf with the title 

"Reaching for the Sky". 
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PEIKKO’S SOLUTIONS USED IN 
AUSTRIA’S TALLEST BUILDING  

Based on extensive research – 

which included the infl uence of 

wind and the reaction of the sup-

port structure that investigated in a wind 

tunnel – the structure of the DC Tower was 

developed using the "fi nite element meth-

od". The horizontal forces are split by "out-

rigger-type constructions" between the 

core and the columns to relieve the inner 

core with the transfer of forces to the sup-

ports. An anti-vibration construction de-

signed as mass pendulum is provided to 

increase the level of comfort at the top of 

the building. 

MODIX COUPLERS

The connection between the individu-

al reinforced concrete members is estab-

lished with Peikko’s MODIX Rebar Coupling 

Systems. The reinforcing couplers of DC 

TOWER 1 were implemented using over 

45 000 MODIX Coupler connections.The

columns were connected with SM36 and

in the outrigger ceilings, mainly SM40 

were used. SM20, SM26 and SM30 were

employed to connect the standard ceilings 

to the core. In the space of the stairwells a 

so-called "MODIX BOX" was used.

TWENTY TONS OF STEEL

More than 40,000 double headed studs of 

Peikko's PSB Punching Shear Reinforcement 

System enable construction of slim fl oors 

preventing punching shear failure. Peikko 

also provided about 12 tons (13.2 US 

Tons) of special steel components that 

form part of the supporting structure and 

the connections between components. 

Besides DC Tower 1 as the highest build-

ing in Austria, the 168 meter (0.1 miles)  

height planned for DC TOWER 2 will make 

it the fourth highest building in Vienna. A 

striking feature of both buildings is the 

extreme slimness and the repeated bends 

of the façade structure. 

Photos: Peikko Group

Text: Inka Emich

The structure of the DC TOWER 1 is a combination of a reinforced concrete core and two 
massive "outrigger-type constructions". 2 meter (6,6 ft) thick reinforced concrete slabs divide 
the horizontal forces between the core and the supports. The structure utilizes Peikko’s PSB 
Punching and Shear Reinforcement System and MODIX Rebar Coupling System.

7CONCRETE CONNECTIONS 2/2014

R
EFER

EN
C

E S
TO

R
IES



S GROUP'S LOGISTICS 
CENTERS ARE PIONEERS IN 
THE FINNISH RETAIL SECTOR

Text and photos: Arto Rautio

S Group, the largest company in the Finnish retail sector, is building a logistics center for 
consumer goods in Bastukärr, Sipoo, Finland with a gross fl oor area of 189,000 square 
meters (2,000,000 ft2). The center has been designed to meet the future requirements 
of the consumer goods retail trade and it is based on automated goods handling. The 
center's main structures will be made of concrete and Peikko's connections. The center 
will be a pioneer in the logistics sector in Finland, the Nordic countries, and further afi eld.

S Group, which currently holds a 45 

percent share of the Finnish con-

sumer goods market, decided to 

transfer its logistics operations to Sipoo, 

Finland, close to highway E75, in 2008. 

S Group, which consists of regional co-op-

eratives and a central organization known 

as SOK, had old logistics centers that were 

approaching the end of their lifecycles 

and had become fenced in by residential 

developments. Sipoo, which is within the 

Greater Helsinki area, was selected as the 

location following extensive analysis of 

the various alternatives and discussions 

with the municipality of Sipoo. 

A logistics center for non-food goods 

was constructed in Sipoo two years ago and 

it will now be joined by the consumer goods 

center, which will be three times bigger. 

Both are automated logistics centers that 

are pioneers in their fi eld on a global scale. 

Incoming goods are handled automatically, 

as is the process of collecting outgoing 

goods for loading onto trucks. Automation 

has increased the effi  ciency and accuracy 

of operations by eliminating errors, says 

SOK's Juha Äijälä, who is leading the 

construction.

"The logistics systems require 22 

meters (72 ft) of free height within the 

building. The building itself is 25 meters 

(82 ft) high. The current center in Kilo, 

Finland has seven meters of free height,"       

says Juha Äijälä, highlighting the diff er-

ence between the old and new centers.

The new center, which will become 

Finland's largest building constructed of 

precast concrete elements, will be built in 

fi ve parts. It will be put into use in phases 

from 2016 to 2018. Phases 1 and 2 involve 

dry products that are stored at +18 °C 

(64 °F). Phases 3 and 4 concern premis-

es for storing fresh products that require 

temperatures of 2–6 °C (35–43 °F). Phase 

5 involves the freezer. The temperature in 

the automated transportation facilities in 

the core of the building will be a constant 

+6 °C (43 °F). This is, therefore, a challeng-

ing project from the point of view of build-

ing technology and structural technology. 

Temperatures must remain stable — it must 

not be possible for cold air from the freez-

ers to pass into the area for fresh goods and 

cause damage — and signifi cant drafts can-

not be permitted.

"The work is mostly being done to the 

client's designs but the precast elements 

have been purchased with normal account 

sales procedures. Betonimestarit and 

Lujabetoni set up a joint venture that 

procured the design for the precast 

elements from structural designer 

Narmaplan, as is often the case in large 

projects such as this," says Site Manager 

Seppo Manninen.

"Narmaplan used the Tekla Structures 

software to model the entire building 

and we are also utilizing the model, both 

for scheduling and for managing work," 

Manninen says.

"The information that is produced by 

the Tekla model is also of key importance 

to us. We use it to monitor our production, 

design status, and installation. It makes 

work easier on the construction site if 

© Parviainen Architects Oy
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The precast concrete elements for the Sipoo consumer goods logistics center are being supplied by 

a joint venture between Betonimestarit Oy and Lujabetoni Oy. Both precast element suppliers are 

purchasing connecting parts from Peikko Finland. More than 4,000 column shoes will be supplied 

to the construction site. A total of more than 800 tons of Peikko's connections will be used in the 

concrete constructions.

       The new logistics 

center will become 

Finland's largest 

building constructed 

of precast elements.

"

holes can be made in the elements at the 

factory, particularly with regard to larger 

openings," says Kari-Pekka Heinonen, 

Production Manager at Betonimestarit Oy, 

one of the precast element suppliers.

CONCRETE AND STEEL 
WORKING IN HARMONY

The main frame of the logistics center is 

based on a reinforced concrete column and 

beam structure. The lower curtain walls 

of the logistics premises and the façade 

of the offi  ce section are also construct-

ed from concrete. Hollow-core slabs and 

TT slabs were used for the intermediate 

fl oors. The elevator shafts and stairwells 

were also made from precast concrete ele-

ments. Narmaplan, whose designers, Mikko 

Sirén and Aki Luntamo are responsible 

for the overall design and the project re-

spectively, have used the same basic solu-

tion as that employed for the neighboring 

non-food goods center.

There is a signifi cant amount of steel 

in the structure's external stiff ening, 

the secondary frames, the freezer roof, 

sandwich panels for the façade, the 

connecting bridges leading to the work 

spaces, insulated panels in the internal 

walls, the roof-top gangways, the condenser 

levels, the building service supports, and 

the structure for the ventilation machine 

room. There are also metal products in the 

façades and internal walls. As such, the 

project is a good example of a combination 

of diff erent materials.

A signifi cant amount of steel will also 

that the quality and schedule requirements 

are met and that a suffi  cient number of 

sub-projects were put out to tender. 

The objective is to attain an Excellent 

rating from BREEAM for the property as 

a demonstration of the quality-oriented 

approach and a practical application of S 

Group's values.

A LARGE VOLUME OF 
CONCRETE REQUIRES A 
LARGE AMOUNT OF STEEL

When it is fi nished, the Sipoo logistics 

center will be a large building — the 

largest precast concrete-framed building 

in Finland. As buildings made of concrete 

and wood require steel for support, the 

building's concrete structures also include 

a large amount of steel. Peikko has calcu-

lated that its deliveries will include a to-

tal of over 800 tons of connecting parts of 

various types. The deliveries include col-

umn shoes, anchor bolts, fastening plates, 

and fastening items for Betonimestarit Oy 

and Lujabetoni Oy, the companies that are 

manufacturing the precast concrete el-

ements. They also include foundation 

be brought to the site by Sierak Oy, the 

company that is building the foundations, 

as well as by the joint venture between 

Betonimestarit Oy and Lujabetoni Oy, 

which is supplying the precast elements, 

and by Lattia-Miredex Oy and Betomix Oy, 

which are making the fl oor structures as a 

separate sub-project. The subcontractors 

are able to request their own quotes for the 

connection items, foundation bolts, and 

other steel products that are included in 

their deliveries and they have procured the 

majority of them from Peikko. TYL Freeway 

required the products to be CE-marked, 

as this was a prerequisite of the designs. 

According to Seppo Manninen, work related 

to certifi cation consumes a large amount 

of one employee's working time.

"All of our contractors have been 

selected by competitive tendering 

processes. Naturally we had already 

evaluated who has the resources to handle 

such large deliveries. To ensure that there 

were enough bidders and that nobody 

would have capacity problems, the work 

has been divided into sub-entities. For 

example, this has enabled the construction 

of the fl oors to be assigned to diff erent 

contractors," Manninen says.

The contract for managing the project 

was won by TYL Freeway. Parviainen 

Arkkitehdit Oy is responsible for the 

architectural design and Narmaplan Oy is 

responsible for the structural design.

Juha Äijälä emphasizes that the 

building will be owned by S Group for long-

term use. The client has been actively 

involved in the project, helping to ensure 

Finland
Russia

Sweden

Estonia

»
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bolts and fl oor joints for Sierak Oy, Lattia-

Miredex Oy, and Betomix Oy, companies 

that are also working on the construction 

site. 

"The largest individual delivery will be 

column shoes for the concrete frame: there 

will be more than 4,000 of them. A single 

shoe weights approximately 80 kilograms 

(176 pounds), so the amount of steel 

involved is considerable. We have worked 

in partnership with the precast element 

suppliers and the contractors for a long 

time but this deal was mostly based on 

a project-specific quote," says Peikko 

Finland's Sales Director, Antti Rousku.

"In Finland, in contrast to many other 

countries, these parts can be ordered from 

diff erent suppliers using the same design, 

which means that competition is fi erce 

right up until the fi nal straight. The precast 

element suppliers decided to order all of 

the products required for the construction 

site from us. In addition to this, we have 

also made a number of deals with the 

contractors," says Rousku.

MOSTLY MADE OF 
STANDARD PARTS

Many products, such as standard fastening 

plates, are supplied to precast element 

suppliers and contractors on the basis of 

annual agreements. According to Rousku, 

over half of all of the deliveries will arrive 

on-site via precast element factories. 

The remainder will be delivered to the 

site for the contractors working on the 

foundations and the fl oors. Hangers for 

hollow-core slabs must be purchased by 

the precast element factories but they are 

delivered directly to the construction site 

and the installation company chosen by the 

precast element suppliers is responsible for 

fi tting them.

Peikko has mainly supplied standard 

products for precast concrete elements 

and to the construction site in accordance 

with Narmaplan's designs. An exception 

to this are the PETRA Hollow-core 

Slab Hangers. However, as the design 

information for these was received in 

good time, it was possible to manufacture 

the hangers using standard processes. Due 

to the large production volumes, it has 

been necessary to pay special attention 

to the Sipoo site in many ways. Sipoo is 

the biggest individual deal that Peikko has 

made in Finland in the last couple of years 

in terms of the total number of connection 

items.

"Our clients have been responsible for 

staying in contact with the designers on 

this project. The designers are so familiar 

with our products that they know how to 

use them in conjunction with our product 

data and design tools," Antti Rousku says.

PARTNERSHIP BETWEEN 
PRECAST ELEMENT 
SUPPLIERS ENSURES 
RELIABLE DELIVERIES

Betonimestarit Oy supplied the precast con-

crete elements for SOK's non-food goods 

center. As the consumer goods center is 

considerably larger than its neighbor, a de-

cision was made to establish a joint venture 

to supply the precast concrete elements. 

Betonimestarit Oy will provide 60 percent 

of the products and Lujabetoni Oy will pro-

vide the remaining 40 percent. This will 

help to ensure that the products are seam-

lessly delivered throughout the entire 

duration of the two-year project. The 

deliveries include robust columns, beams 

with dozens of diff erent cross-sections, 

wide TT slabs, hollow-core slabs, façade el-

ements, elements for stairwells, and con-

crete stairs.

"There are often situations in which it 

would be diffi  cult to get all of the design-

ing, precast element manufacturing, in-

stallation, and concreting of the elements 

The logistics center is being built in fi ve phases. The center will be fi nished in 2018.
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completed as required by our normal ac-

count sale if we were operating alone. 

Betonimestarit Oy from Iisalmi, Finland 

has struck up a good partnership with 

Lujabetoni Oy, whose roots are in the 

neighboring town of Siilinjärvi, Finland. 

We have a steering group that convenes 

monthly to manage our operations. Our on-

site contractors meet every week," says 

Production Director Kari-Pekka Heinonen 

from Betonimestarit Oy.

"A practical example of this is that one 

of the slopes of the roof is from Betoni-

mestarit and the other from Lujabetoni. 

Thanks to this, neither company needed 

to modify its molds for this project. The 

same principle has applied elsewhere: we 

have supplied 60 percent of the elements 

on average and Lujabetoni has supplied 

the rest," says Heinonen.

It would have been possible to work 

with other suppliers to purchase column 

shoes and other connection items. A

lthough the element suppliers conducted 

their own purchasing negotiations, both 

chose to buy almost all of the products 

they required from Peikko.

"Both companies had preliminary 

pricing as the basis for their quotes but it 

was only once the deal was confi rmed that 

an actual competitive tendering process 

was held. It was then that Peikko's quote 

and its ability to cope with the deliveries 

reliably, which we have experienced 

before, were decisive," says Heinonen.

"Betonimestarit has increased its 

purchases from Peikko considerably in 

recent years. I have been very satisfi ed 

with Peikko's products, operations, 

and service. Peikko has centralized its 

operations and now has a project manager 

responsible for project deliveries whom we 

can do business with. This means that our 

factories do not need to discuss pricing 

with Peikko whenever they place an order 

because the prices are agreed in advance 

for the entire project. Our factories order 

the connection items as and when they 

are needed," Heinonen says.

"Our resources and ability to store 

parts at our factory in Lahti, Finland were 

surely infl uential in securing this deal. For 

production reasons, it is worth producing 

larger batches. Products are supplied to 

precast element factories as agreed and 

when the number of parts in stock falls 

below an agreed threshold, more parts 

are produced. We are mostly sending parts 

from our normal warehouse to the 

construction site. These products are 

then replenished in the same manner. As 

the deliveries are spread over a couple of 

years, this deal does not present any 

particular challenges with regard to 

production capacity," says Antti Rousku.

"The PETRA Hollow-core Slab Hangers 

are marked according to each level and 

section in the level plans. Peikko delivers 

Sierak Oy is responsible for making robust foundations and installing exceptionally large and 

accurately made foundation bolts.  Pictured: 12 of the 1,500 foundation bolts that Peikko has 

delivered so far.

The larger building is the new consumer goods center and the smaller is the existing non-food goods center, which has already been operating for a 

number of years. The operations of both centers are among the most modern in the world and, as such, are global pioneers.

© Parviainen Architects Oy

»
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them to the construction site one section 

and level at a time. This ensures that each 

hanger is placed in exactly the correct 

position," Heinonen says. This is one of the 

unique features of this large construction 

site.

"We have been able to provide Peikko 

with scheduling information about the 

column deliveries, which has helped Peikko 

to manufacture enough of the connection 

items we require in advance. The logistics 

have also operated very well between 

Peikko's factory in Lahti and our factory 

in Iisalmi via highway 5, as is common for 

north-south transportation in Finland. Our 

factory in Nastola is so close to Lahti that 

it has been possible to collect connection 

items using smaller vehicles. I would have 

to say that if our factories are lacking 

any of Peikko's products, we only have

 ourselves to blame," laughs Heinonen.

EXTREMELY HIGH 
ACCURACY IN THE 
FOUNDATIONS

The contract for the fi rst four phases of the 

foundation for the consumer goods cent-

er was won by constuction company Sierak 

Oy. At the time of writing, TYL Freeway, a 

joint venture between Skanska Talonra-

kennus Oy and Lemminkäinen Talo Oy, had 

yet to put the fi fth phase of the foundation 

work out to tender.

"We were also involved in building the 

non-food goods center and we are happy 

to be involved on this construction site. 

The foundations are mostly at grade but 

we have also had to do some building on 

piles. The excavation and pile-driving were 

not our jobs," says Sierak's Foreman, Petri 

Hänninen.

Hänninen describes the foundations 

as robust and the foundation bolts as 

massive. The quantities are extremely 

large: there are approximately 5,000 bolts 

on the construction site. The accuracy of 

the foundation bolts is very important for 

the consumer goods center as the columns 

are long and the spans are large. If the 

These slabs will remain outside the logistics center. Trucks will drive over them as they transport 

goods to and from the center. That is why Lattia-Miredex Oy has had to make structures that can 

withstand loads greater than those on normal slabs. The surface is rougher than that of a normal slab 

to reduce slippage. The slabs contain heating pipes. Peikko has supplied TERAJOINT Free Movement 

Joint reinforcements and angle bars for the seams between asphalt and concrete.

bolts were not accurate, the column and 

beam structure would not fi t into place 

during the installation phase.

"We have used a lot of Peikko products 

in various diff erent projects. For this 

project, we put each phase of the deliveries 

out to tender and we have purchased 

about 1,500 foundation bolts and about 

150 fastening plates from Peikko. Peikko 

is supplying us with its standard products 

but we are using our own innovations for 

the installation mold. We will take control 

measurements while the concrete is still 

wet and we will be able to use our own 

methods to correct any defects that have 

occurred during the work as regards the 

location or position of the bolts," says 

Petri Hänninen.

Deliveries to the construction site 

will be made as required. Petri Hänninen 

orders foundation bolts from Peikko in 

batches of one hundred whenever the on-

site warehouse is running low. The delivery 

arrives within a couple of days of the order. 

According to Hänninen, deliveries have 

been fl exible and fast.

"I have been satisfi ed with Peikko's 

reliability and the ease of doing business 

with them, both on this construction site 

and on previous jobs, and when buying 

small quantities of products based on our 

annual contract as well as large purchases 

based on project-specifi c negotiations," 

says Petri Hänninen.
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FLOORS FOR PERSONNEL 
AND TRUCKS

Peikko has supplied TERAJOINT Free 

Movement Joints to the contractor 

responsible for making the fl oors of the 

Sipoo logistics center. These joints en-

sure that concrete fl oors remain intact as 

they shrink. TERAJOINT is suitable for use 

both inside and out and, for that reason, it 

will be used for constructing the loading 

bays and the internal fl oors in Sipoo.

"We make external foundation slabs 

that will support the incoming and 

outgoing trucks as they load and unload 

goods in the logistics center. For this 

reason, our slabs have concrete load 

classif ications that are higher than 

normal and the work must be done more 

accurately and carefully than basic work. 

The surface is also rougher than that for 

internal fl oors," says Lattia-Miredex Oy's 

Managing Director, Harri Aalto.

"We have made a total of approximately 

7,500 m2 (80,700 ft2) of these slabs for 

phases 1 and 2. Each slab is 400-500 m2 

(4,300-5,400 ft2) and 180 mm (7 in.) thick. 

This phase of work is on hold for the winter 

and the remaining 9,000 m2 (97,000 ft2) of 

slabs has not yet been put out to tender," 

says Aalto.

"For many years, we have used Peikko's 

TERAJOINT Free Movement Joints, which 

are part of the standard product range, and 

angle bars for joints between asphalt and 

slabs, either on the basis of a long-term 

agreement or a project-specifi c tendering 

process. I order products from Peikko a 

week or two before I need them. Even if 

the product does not happen to be in the 

warehouse at the moment it is needed, 

work does not need to be put on hold. We 

can get products quickly if we need them. 

We always order the amount we need for 

the construction site," says Harri Aalto.

"Peikko's products are good and 

competitive. The service is good: quotes 

arrive quickly and deliveries arrive on 

time," says Harri Aalto, who owns the 

majority of Lattia-Miredex along with his 

brother, Jarno Aalto, who is also working 

on-site as Casting Foreman.

Betomix Oy's Site Manager, Kimmo 

Takalo, takes time out from his work to say 

that they currently have an agreement to 

make approximately 15,000 m2 (160,000 

ft2) of fl oor surfaces. Betomix is making 

the fl oor surfaces for the personnel's 

working premises, including the offi  ce 

space.

"We have already ordered a few 

hundred TERAJOINT Free Movement 

Joint reinforcements from Peikko. They 

are standard Peikko products and the 

deliveries keep pace with the progress of 

the work. We have been able to replenish 

our stock with a lead time of 2–3 days. 

We have also used Peikko as a supplier for 

a long time because we consider their 

products and prices to be good," says 

Kimmo Takalo.

PEIKKO HAS THE CAPACITY 
FOR LARGE CONSTRUCTION 
SITES

"Of course we are happy that Peikko has 

received the majority of the orders for 

the concrete-related steel parts. It says 

something about our status as a leading 

manufacturer and supplier of concrete fl oor 

products and connections for precast con-

crete construction and cast-in-situ con-

struction," says Antti Rousku.

Although the delivery quantities are 

large, the site is not particularly demanding 

for Peikko. For example, the concrete 

columns are so large that they must be 

taken to the construction site one at a 

time. As each column requires four column 

shoes, it is not particularly challenging for 

Peikko to produce the quantities required. 

Antti Rousku says that it is essential that 

the precast element factories and the 

construction site always have enough 

column shoes and other agreed connection 

items available and that the products 

are transported on time. 

       A total of more 

than 800 tons of 

Peikko's steel parts 

will be used in the 

concrete constructions 

in Sipoo.

"
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NEW LANDMARK IN 
DENMARK’S ORESTAD RISES
WITH PEIKKO’S COLUMN CONNECTIONS

In the summer of 2015, the seventh highest building in Denmark, at Orestad near 

Copenhagen Airport, will be completed. Peikko’s Column Connections, Column Shoes and 

Anchor Bolts, are being used in the construction of the 85 meters (278.9 ft) high tower.

Text: Reeta Paakkinen  

T he 22-floor high Copenhagen 

Towers will, once complete in the

summer of 2015, house off ic-

es. The structural design for the build-

ing, which is likely to become the new 

landmark in the suburb of Orestad next 

to Copenhagen Airport, was made by 

Midtconsult A/S. The architect of the 

project was Foster + Partners, the con-

tractor Per Aarsleff  A/S and the precast-

er CRH Concrete A/S. Peikko’s Column 

Connections for 140 precast columns in 

double height (7.2 meters, 23.6 ft) were 

used in the construction of the 20,000 m2 

(215,300 ft2) building. 

EXCEPTIONAL HEIGHT 
MAKES PROJECT 
CHALLENGING 

The height of the offi  ce block - 22 fl oors 

and 85 meters (278.9 ft) - makes it a more 

challenging project than the average, said 

Aksel Rasmussen, Project Leader at CRH 

Concrete A/S. The building is special also 

because of its curved facades.

“We have used Peikko’s products in 

several projects earlier – mostly column 

shoes, hidden corbels and fasteners. We 

chose to use Peikko’s Column Connections 

in this project because we have always 

been satisfi ed cooperating with Peikko,” 

Rasmussen said. 

Peikko’s products provide a good 

solution for construction of Copenhagen 

Towers because Column Shoes enable 
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placing columns on top of each other 

without bracing. “This makes erection 

much easier,” Rasmussen explained.

Per Aarsleff  A/S, contractor of the 

project, has used Peikko’s Column Shoes 

and DELTABEAM Composite Beams in 

earlier works like waste water reservoirs 

and railway bridges. “We did not even 

consider using the products of other 

manufacturers because Peikko’s Column 

Connections fulfi lled our requirements,” 

Karsten H Mathiesen of Per Aarsleff  A/S, 

said. “They facilitate the placement of 

columns in a safe way, and allow us to avoid 

handling heavy traditional supports.”

COLUMN SHOES’ 
ADVANTAGES ARE VISIBLE 

The column shoes for the project were de-

livered to the precast factory CRH concrete 

in early 2014. Work at the building in site 

has progressed according to the sched-

ule – Copenhagen Tower is expected to be 

ready by summer 2015. Once complete, 

the Towers will be the sixth highest build-

ing in Copenhagen. 

Mathiensen noted the angled columns 

used in the building would be diffi  cult to 

Germany

Norway

Sweden

Poland

Danmark

handle with traditional support during 

erection. “Column Shoes solved the 

technical challenge related to traditional 

means of support. They are a very eff ective 

and safe solution.” 

Peikko Denmark has received lots of 

positive comments from engineers and 

erection companies who have seen the 

building site from the nearby highway. 

“The advantages of using Peikko Column 

Connections on this project are visible 

and indisputable. One just has to place 

the column on the Anchor Bolt and tighten 

the nut and the job is then done,” Harder 

added.

Mathiesen of Per Aarsleff A/S, is 

pleased with progress at the building site. 

“There have been some challenges with 

design and logistics, for example, but over-

all, we have coped very well,” he said. 

“There have been no hurdles in the 

processes and deliveries have been

arriving as planned. I would work with 

Peikko in the future too,” Rasmussen of 

CRH Concrete A/S added.  

15CONCRETE CONNECTIONS 2/2014

R
EFER

EN
C

E S
TO

R
IES



OPINMÄKI IS A NEW ERA 
SCHOOL CAMPUS
The new Opinmäki campus in Suurpelto, Espoo, Finland includes a kindergarten, primary 

school, and secondary school, along with premises intended for all residents to use, 

including an evening school, a library, cultural institutions, youth facilities, and a sports hall. 

The campus is also designed to support new teaching methods. The main structures were 

built using the Peikko Composite Frame – Composite Columns and DELTABEAMs.

T he new Suurpelto residential area, 

under construction near Greater 

Helsinki's second ring road in 

Espoo, Finland, will also contain servic-

es intended for the region's residents. 

The Opinmäki campus also serves resi-

dents of the nearby Matinkylä residential 

district in addition to local residents. The 

sports facilities have been constructed to 

meet the requirements of national sport 

competitions.

The campus has an international school 

and a Finnish comprehensive school. These 

premises are used for evening classes 

outside of school hours. The schools utilize 

teaching methods that represent a clear 

departure from tradition: they are based 

on pupils' own activity and teamwork, 

and make extensive use of information 

technology. The building contains six 

units for kindergarten children aged 0–6, 

four primary school units for grades 1–4, 

and a secondary school, with premises for 

knowledge- and skill-centric teaching, 

a library, an auditorium, and sports 

and dining hall between the units. The 

auditorium is equipped with raked seating 

and has been designed to enable the back 

of the stage to be opened up into the 

lobby," says Esa Ruskeepää from Esa 

Ruskeepää Architects.

LOBBY ROOF CONNECTS 
INDEPENDENT UNITS

"When we were discussing the initial in-

formation on the project, we decided upon 

separate units connected by an enclosed 

area. Each unit is a separate building and 

the lobby's roof structure is supported 

by the units. This type of multi-purpose 

building is highly contemporary: it will 

accommodate approximately 1 000 pu-

pils and serve residents in the area in 

various ways for 14 hours each day. By 

breaking down the large mass, we were 

able to analyze the functions of each unit 

individually and optimize each part for it

s intended purpose. The entity is then 

crowned by the organic and spatially 

Text; Arto Rautio

facilit ies. The guiding functional 

principle was to divide the built entity 

into independent units that could all be

accessed from the same lobby. A building 

with a gross fl oor area of 16,700 m2  

(180,000 ft2) is now under construction 

on the cramped lot. It has been designed 

in such a way that the building could 

still be extended to add another 5,000 m2 

(54,000 ft2) of fl oor space.

"I worked with Thomas Miyauchi 

to prepare the proposal that won the 

architecture competition. I then took on 

Vesa Erikkilä as the lead designer and 

Sasu Marila as the project architect. 

Although many things have changed along 

the way, the principle that enabled this 

design to win the architecture competition 

has remained: there are separate units 

integrated into a compact whole. The 

largest unit is the sports hall, the second 

largest is the secondary school, and the 

smallest units contain the auditorium, 

two primary school premises, and four 

kindergarten premises. There is a lobby 
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Checking the new Opinmäki campus. Jarno Backman from Peikko Finland (left), Juhani Syrjä from 

Ramboll, Mika Myllymäki from SRV, Jyrki Ketonen from Ramboll and Vesa Erikkilä and Esa Ruskeepää 

from Esa Ruskeepää Architects.
»

© Esa Ruskeepää Architects

interesting intermediate space," says Esa 

Ruskeepää.

The lobby is situated on the ground 

fl oor between the units and is bathed 

in natural light. During school hours, it 

functions as a learning space that can be 

used for project work. It is open to the 

public so people can come and go as they 

please, which is important because the 

library is also open during school hours. 

The teaching facilities for art- and skill-

based subjects are located in a unit on the 

same fl oor as the lobby. The upper fl oors 

contain classrooms for more general use 

and laboratories for science subjects.

"The structure is partly offi  ce-like and 

partly inspired by that of an industrial 

warehouse. Much of the structure — both 

the steel and cast-in-situ surfaces — 

remains exposed. This plays a part 

in fulf illing the building's functional 

objective as the well fi nished surfaces 

impose no restrictions. It also addresses 

the client's desire to create a workshop-like 

atmosphere in the building. This is not 

a case of fancy tricks or keeping up with 

current trends in school construction. 

The durability of old school buildings has 

inspired the look of this building," say Esa 

Ruskeepää and Vesa Erikkilä.

The sports hall unit contains basketball 

and volleyball facilities that are equipped 

to national championship level. This means 

that there is always at least ten meters of 

free height. The sports hall can be divided 

into three sections for training sessions. 

Beneath the sports hall are a kitchen, 

teaching kitchen, and food distribution 

center in addition to private rooms, 

technical areas, and the air-raid shelter. 

Although the kindergarten and the 

various school grades have facilities of 

their own, the other structures encourage 

children attending the kindergarten, 

Finland
Russia

Sweden

Estonia

primary school, and secondary school to 

mingle. For example, a boy who attends 

the kindergarten could meet up with his 

big sister at primary school during the day. 

The schools' activities have been planned 

to enable groups of pupils from the Finnish 

and international schools to use diff erent 

facilities together. Pupils at the secondary 

school do not have fi xed classrooms or 

desks.

"One key idea was to structure teaching 

around themes so that lessons for pupils 

of diff erent ages and in diff erent subjects 

cover issues related to the same theme 

simultaneously. The common areas can 

easily be utilized to support this type 

of thinking by displaying background 

information related to the theme," says 

Vesa Erikkilä.

Esa Ruskeepää says that the design 

principle of a large mass split into smaller 

parts was excellent with regard to the 

progress of the work. The solution also 

made the project structurally simpler as 

each unit could be analyzed based on the 

most important elements. 

"Modeling has been an important part 

of the design process as a whole. For 

example, the model can help when the 

pitching of the roof on one part of the 

structure changes in relation to the 

adjacent structure. The roof may slope 

diagonally upwards and the angle of the 

roof may not match along its entire length. 

Similarly, the angles of the glass walls 

between the units can vary. Fortunately, 

the internal walls of the units are angled 

at 90 degrees," says Ramboll Finland 

Oy's Jyrki Ketonen, who acted as chief 

structural designer and designer of concrete 

structures.
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PEIKKO OFFERED THE BEST 
PACKAGE

Ramboll became the project's structur-

al designer in spring 2012. Jyrki Ketonen 

says that a composite structure based on 

steel columns and beams was selected as 

the solution for the main structure in sum-

mer 2012.

"We prepared a design using WQ beams 

for the request for tenders. These beams 

were replaced by DELTABEAMs when Peikko 

won SRV's tendering competition. The 

change had some minor eff ects on factors 

such as the size of the hollow cores but the 

majority of the designers' workload was due 

to the fact that the overall idea continued 

to develop throughout the design process. 

Of course, certain basic structural matters 

were confi rmed at an early stage but a lot of 

time has been spent on communication. The 

changes, combined with the fact that there 

are nine diff erent units, have represented 

a large workload for us to manage," says 

Ramboll Finland's Juhani Syrjä.

"Peikko was selected for this project 

because we considered their tender for 

delivering the steel frame to be reason-

ably priced. We received a large number 

of tenders from Finland and overseas but 

Peikko's tender was the best overall when 

all of the factors are taken into consider-

ation. We did not want a solution whereby 

the supplier of the frame was also respon-

sible for installing it because various work 

phases overlapped. Now the installation 

has been a job in its own right and it has 

proceeded in accordance with the situa-

tion as a whole," says SRV Rakennus Oy's 

site manager Mika Myllymäki.

Ramboll Finland's Juhani Syrjä has 

been responsible for designing the frame 

with the exception of the DELTABEAMs, 

which are type-approved products and as 

such are always designed by Peikko.

"The columns and all of the steel 

structures except the DELTABEAMs have

been made in accordance with Ramboll's 

designs. We have received designs from 

Ramboll that are advanced enough to 

enable us to progress to manufacturing. 

We prepared the structural design of the 

DELTABEAMs based on the original fi xing 

design and Ramboll approved our designs," 

says Peikko's project engineer, Jarno 

Backman.

SRV's Mika Myllymäki says that schedules 

were tight. The school's entire operating 

principle is new and this has refl ected on 

the project as a whole. It has meant that 

it has been diffi  cult to ensure that design 

keeps pace with production. For this 

reason, it has been necessary to schedule 

the work a little diff erently than normal. 

The basic frame is as intended but other 

parts of the project have required 

adaptation.

Although the campus is being built as 

part of a project management contract, the 

work itself is being done according to the 

client's designs.

"For the purposes of the project 

management contract, it would have been 

better to be involved earlier in the design 

phases of the project than was the case 

here. This would have enabled the full 

benefi ts of the project management model 

to be realized," says Mika Myllymäki.

In spite of this, SRV decided to submit a 

tender for the contract and the tender was 

successful. As requested by the client, SRV 

delivered a proposal for how the designs 

could be developed along with its tender. 

The proposal has led to some changes 

being made to the original implementation 

plan. For example, SRV proposed that the 

roof be implemented using prefabricated 

wooden elements. SRV's proposed changes 

to the designs have also enabled work 

costs to be signifi cantly reduced in some 

areas.

NEW DEVELOPMENTS 
WITHOUT A DEVELOPMENT 
BUDGET

The Opinmäki campus has been built with-

in the strict cost limits laid down by the cli-

ent, the City of Espoo.

"We did not receive a single euro extra 

for having created a new type of learning 

environment for Finland. Many hours of 

design work have enabled the cost limits 

imposed by the City's real estate unit to be 

fulfi lled," says Vesa Erikkilä.

"Signifi cant structural design factors 
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included the ground conditions on the 

lot and the long spans in section A, which 

accommodates the sports hall, along with 

the roof that combines the various units 

and the large built entity as a whole. 

Construction entailed treating each unit 

as a unique structure," Jyrki Ketonen says.

"The lobby roof is the only structure 

that required support from all nine units. 

 The other structures function inde-

pendently," adds Juhani Syrjä.

The campus has a mixed structure. The 

buildings are made of steel, concrete, and 

glass, and the roof elements are made of 

wood. The column divisions, intermediate 

floor heights, trusses, and lines for 

building services had to be rejigged to 

form a functional entity. For example, 

the fl oor heights have been very carefully 

optimized. 

The composite columns supplied by 

Peikko are on the edge of the structure 

in the section containing the sports hall. 

The columns are between 15 and 21 meters 

(49 and 69 ft) long. In the sports section, 

spans have also been constructed using 

Peikko trusses that are 34 meters (112 ft)

long and 3,600 mm (12 ft) high. These 

trusses have been installed diagonally. 

The air-raid shelter beneath the building 

was cast-in-situ. The remainder of the 

basement consists of a structure that is 

4.2 meters (14 ft) in height and was made 

using Peikko's columns. The intermediate 

fl oor (the sports hall fl oor) rests on 

DELTABEAMs and hollow-core slabs. The size 

of the hollow-core fi elds is 6.6 x 7 meters 

(21.7 x 23 ft). The hollow-cored components 

and the DELTABEAMs are 320 mm (1.1 ft) 

thick. The building's envelope is made 

from non-load-bearing precast concrete 

elements. The building is stiff ened using 

concrete stairwells and elevator shafts, 

as well as steel trusses. The roof houses 

a steel-framed ventilation machine room 

with a fl oor area of 500 square meters.

The column divisions for the secondary 

school unit are based on 7–9-meter (23–

30 ft) modules. The composite structure 

was constructed using Peikko's Composite 

Columns, DELTABEAMs, and hollow-core

slabs. It supports a steel-framed 

ventilation machine room and unheated 

storage space, both of which are covered by 

the roof. The roof is made of prefabricated 

wooden elements that contain insulation 

and waterproofing. The elements are 

mounted on steel parts. The structure 

contains four stiff ening stairwells.

The two primary school units are also 

composite structures made using Peikko's 

Composite Columns, DELTABEAMs, and 

hollow-core slabs. They have load-bearing, 

stiffi  ng precast concrete elements for their 

external walls. Both buildings have two 

fl oors. Next to these is the cast-in-situ 

auditorium occupying a unit of its own with 

a steel-framed ventilation machine room 

on its roof. Three of the kindergarten units 

have frames consisting of load-bearing, 

stiffening external walls and hollow-

core slabs. The fourth kindergarten unit 

includes a two-fl oored, cast-in-situ air-

raid shelter structure with a steel-framed 

ventilation machine room on the roof. The 

frame of the lobby consists of steel columns 

and load-bearing steel sheets.

The steel structures of the ventilation 

machine rooms and the steel columns that 

support the lobby roof were also supplied 

by Peikko.

RELIABLE DELIVERY IS 
IMPORTANT

SRV has handled procurement for the 

Opinmäki campus construction site and is 

responsible for management and supervi-

sion. According to Mika Myllymäki, the pro-

ject has remained within the stipulated 

cost limits and work will be completed to 

schedule on July 17, 2015. He calculates 

that SRV has made contracts with approx-

imately one hundred companies for the 

Opinmäki campus construction site. In the 

same breath, Myllymäki says that splitting 

up the steel deliveries was never a con-

sideration: all of the steel components 

were to be supplied by Peikko. Reliable 

deliveries and the ability to avoid 

unnecessary problems are important parts 

of managing the entity.

"It is not a good idea to subdivide 

things too much. There is enough work 

for us to do due to the way in which the 

implementation plans have developed as 

work has progressed and the users of the 

building have occasionally had diff erences 

of opinion on how the premises should 

be realized. For example, as regards the 

premises specifi cations, it is necessary to 

closely monitor whether all of the desired 

factors have been included," Myllymäki 

says.

SRV used product subassembly 

transactions to procure the DELTABEAMs 

and roof structures for this site. In line 

with SRV's proposal, a roof structure 

consisting of wooden elements was 

mounted on top of the steel structures. 

This was quick to install and ensured 

that the structure was immediately 

water-tight. This product subassembly 

transaction also af fected Peikko's 

delivery schedules as the roof solution 

necessitated changes to the steel frame.

Jyrki Ketonen and Juhani Syrjä say 

that Ramboll carefully thought out the 

cast-in-situ components, precast concrete 

elements, steel columns, WQ beams, and 

various details and connections during 

the summer of 2013. At the same time, 

Ramboll also modeled the structure. 

When SRV selected Peikko as its steel 

supplier, the planning limitations changed. 

Designers from Ramboll and Peikko 

worked well together to ensure that the 

cladding beams do not have excessively 

long connecting parts. The end of the 

beam and the connection to the structure 

were made in accordance with Ramboll's 

designs. Jarno Backman says that the 

connections have worked well. The 

DELTABEAMs slotted smoothly into place 

even though the selected solution is 

diff erent from the one Peikko normally 

uses.

The steel frame of the Opinmäki 

campus contains a total of 12,600 diff erent 

parts. There are 1,900 bolt groups in the 

connections. The frame contains 550 

tons (606 US Tons) of steel, excluding 

rebar. DELTABEAMs account for 160 tons  

(176 US Tons) of this.

"Peikko also supplied a number of 

connections for the concrete structure 

but it was possible to use 'universal' data 

for these. In addition to this, Peikko has 

designed connectors of various sizes using 

data provided by other parties," adds 

Ketonen.  

© Esa Ruskeepää Architects
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ETA TESTS AND DESIGN OF

HPKM COLUMN SHOE 
CONNECTIONS

INTRODUCTION

HPKM Column Shoes are fastening compo-

nents used to create cost-eff ective stiff  

connections between precast concrete col-

umns and foundations or precast columns 

and other columns. Making concrete col-

umns using precast technology enables 

many competitive advantages to be real-

ized, including speed of construction, ac-

curate tolerances, high fi re resistance, and 

high quality. Connections between precast 

columns are quick and easy to install, while 

also being economical. Standardized prod-

ucts will enhance fast deliveries and speed 

up lead times. Peikko’s focus is to ensure 

the free movement of HPKM Column Shoes 

without technical or trade barriers within 

the European Union. CE marking can be per-

ceived as a product passport for this pur-

pose. CE marking is also a declaration by 

the manufacturer that the product meets 

certain public safety requirements, such 

as mechanical and fi re resistances. Based 

on ETA-13/0603 [7], HPKM Column Shoes 

received the right to use the CE marking. 

Peikko Group aims to make the design pro-

cess quicker and easier. ETA will simplify 

designers’ work, because the same design 

rules and methods, essentially a common 

design language, can be used everywhere.

PRE-TESTS FOR CUAP AND 
INITIAL TESTS FOR ETA

In recent decades, some studies have been 

carried out on precast column connec-

tions and bolted connections. However, 

these studies did not answer every ques-

tion, failing to address as stiff ness, shear 

behavior, and fi re impacts. There were no 

widely agreed practices for verifying the 

performance of bolted connections. That 

is why some pre-tests for the Common 

Understanding of Assessment Procedure 

(CUAP) design principles were required 

to calibrate the ETA test arrangements. 

The aim of the pre-tests was to verify that 

the proposed design methods fi t safe-

ly with practiced design principles. These 

pre-tests were carried out in 2001, 2003, 

2004, and 2009. The initial tests specifi ed 

in CUAP [11] were required for all of Peikko 

Group’s certifi ed manufacturing units. 

These tests were carried out in 2012 and 

2014.

The purpose of the tests is to measure 

the bending or shear resistance of the 

connection and compare the bending 

stiff ness of the column inside and outside 

the column shoe zone (see Fig. 2). A 

common target of all tests was to obtain 

reliable and real behavioral information 

about HPKM column connections and their 

main components. The tests were designed 

to confi rm that the HPKM Column Shoe 

connections will behave rigidly and the 

failure mode of the connection is ductile 

in all conditions. Only longer HPM/P 

Anchor Bolts were used in the concreted 

test specimens to keep the focus purely 

on the column connection’s behavior. This 

selection enabled some typical failure 

modes for shorter headed HPM/L Anchor 

Bolts, such as concrete cone, blow-out, and 

pull-out failures, to be eliminated.

In all test specimens the concrete 

grade was C30/37 according to EN 1992-1-1

[1]. The column shoe connection was 

grouted with self-compacting, rapidly 

hardening, low-shrink grout. The maximum 

aggregate size of the grout was 4mm and 

the concrete grade C50/60. The steel 

material strength of HPKM Column Shoes 

and HPM/P Anchor Bolts were verifi ed by 

tension tests before concreting the test 

specimens.

Table 1. Column shoe types, anchor bolts, and sizes of test specimens.

Column 

Shoe Type

Anchor 

Bolt Type

Size of column 

element

Size of foundation 

element Number of 

testsh x b 
(mm2)

Length
(mm)

h x b
(mm2)

Length
(mm)

HPKM 16 HPM 16/P 235 x 235 2200 335 x 335 1850 1

HPKM 16 HPM 16/P 230 x 230 1600 330 x 330 1500 2

HPKM 24 HPM 24/P 270 x 270 2850 370 x 370 2000 1

HPKM 24 HPM 24/P 250 x 250 2150 350 x 350 1900 1

HPKM 39 HPM 39/P 380 x 380 3800 480 x 480 3000 1

HPKM 39 HPM 39/P 360 x 360 2540 460 x 460 2000 2

Column element Foundation element

HPKM 
Column Shoes

HPM 
Anchor Bolts

P P

Figure 1. Illustration of full-scale bending resistance (BR) test arrangements.

Author: Jorma Kinnunen, M.Sc.(Eng), Senior Manager, R&D at Peikko Group
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BENDING RESISTANCE (BR) TESTS

These tests aimed to confi rm that the HPKM 

Column Shoe connection has at least an 

equal bending resistance as a cast-in-situ 

column. The tests were carried out in 2012 [8].

The experimental bending resistance  

Me and the theoretical bending resistance

Mt based on the measured material 

properties and nominal geometry as well as 

the ratio of the experimental to theoretical 

bending resistance are given in Table 2.

The characteristic value of moment 

ratio Mt/Me , calculated in accordance 

with CUAP, equals 1.19 or 1.20 when the 

coeffi  cient of variation is regarded as un-

known or known, respectively. This means 

that the applied design method is safe 

for axial and bending resistance of HPKM 

Column Shoes.

BENDING STIFFNESS RESISTANCE 
(BRS) TESTS

The bending stiff ness of bolted precast 

column connections was perhaps the most 

important and interesting subject of the 

ETA tests. The design according to ETA-

13/0603 is based on Eurocode 2 (EC 2, 

which is standard EN 1992-1-1) which in 

turn assumes purely theoretical values for 

buckling lengths. The aim is to apply the 

design rules of EC 2, developed for slender 

cast-in-situ columns with continuous re-

inforcement, to precast columns with col-

umn shoe connections. In a column shoe 

connection the stiff ness of the joint is low-

er than that of the column, but the real 

stiff ness of the cast-in-situ column connec-

tion is not known. Figure 2 illustrates the 

diff erent stiff ness zones in precast and cast-

in-situ columns.

The precast column A is compared with 

a reference column B which is cast-in-situ 

and continuously reinforced with the same 

main reinforcement as the precast column, 

see Fig. 2. It has to be shown that:

• The bending resistance of the column 

shoe connection is at least as high as 

that of the reference column

• The stiff ness of the precast column 

with column shoes is at least as high 

as that of the reference column

The latter requirement is important 

for slender columns because their load-

bearing resistance depends on the stiff -

ness of the connections. The basic idea 

is to compare the stiff ness of a precast 

column with that of the reference column, 

not to draw conclusions about the absolute 

stiff ness values.

In Zone 1 the column shoes have 

no eff ect on the stiff ness. In Zone 2 the 

fl exural stiff ness is very high due to the 

overlapping of the anchor bars of the column 

shoes and the main reinforcement of the 

column. In Zone 3 the fl exural stiff ness is 

Figure 2. Different stiffness zones of cantilever 

column.

low due to the reduced eff ective concrete 

section at the end of the column and 

eccentric tension in the column shoes.

Assume that the bending stiff ness 

outside the column shoe zone is (EI). The 

stiff ness of the lower part of the column 

shoe zone is typically lower than (EI), say
·(EI) ( < 1.0), and that of the upper part 

of the column shoe zone is ·(EI)  ( > 1.0). 

This is diff erent from a cast-in-situ column 

shown in Figure 2 in which the reinforcement 

is continuous and constant over the entire 

height of the column. Column B is chosen 

for reference because the design rules in 

EN 1992-1-1 were developed for this case 

and, even though a spliced connection may 

be more common in practice, the design 

codes do not require splicing. The tests 

also focused on fi nding the real stiff ness 

·(EI) of a cast-in-situ column connection 

in zone 3 ( < 1.0 ?).

There is a wide variety of load cases 

and boundary conditions for a given 

column cross-section, column shoe, and 

column height. To ensure that conclusions 

on the connection's performance are safe, 

the focus must be the cases in which the 

stiff ness of the column shoe connection 

plays an important role and in which the 

risk of overestimating the resistance is 

highest. A mast (cantilevered column) was 

chosen for the structure to be examined 

because:

• Its behavior is sensitive to the 

geometric nonlinearity that makes 

stiff ness an important issue

• Masts emphasize the negative 

mechanical consequences of a fl exible 

connection

The bending stiff ness of a section typical-

ly increases with increasing axial force. 

Therefore, to ensure safe conclusions are 

drawn, the stiff ness is measured without 

axial force and the defl ection of the mast 

column is compared in a load case without 

axial force. This enables a conservative 

(probably overconservative) evaluation 

method to be obtained.

Two stiff ness tests on column type A, 

H16-BS and H39-BS, were carried out (see 

Table 3). In 2009, stiff ness test PV380 on 

column type B was also carried out for 

reference. The axial strain on the top and 

at the bottom of the bended test specimen 

was determined by measuring the 

diff erential displacement by horizontal 

transducers as shown in Fig. 3. Pursuant 

to the design principles of ETA-13/0603, 

90% of the nominal yield resistance of the 

connection can be exploited.

Table 2. Bending test results from the VTT Research Report [8].  ƒgr mean strength of grout,  ƒbolt,y 

yield strength of bolt, b width of column section, Asp area of threaded section of bolt, dup and dlow 

effective depths of upper and lower bolts, Mt theoretical bending resistance of connection, and Me 

experimental bending resistance of connection.

Test  
ƒgr 

MPa

ƒbolt,y

MPa

b

mm

  Asp

mm2

dup

mm

dlow

mm

Mt 

kNm

Me 

kNm

Mt /Me

H16-BS.b 51.6 562 235 157 50 185 35.3 39.8 1.25

H16-BR 51.6 562 235 157 50 185 35.3 39.2 1.24

H24-BR.b 49.3 573 270 353 50 220 83.8 98.3 1.30

H39-BS.c 45.0 556 380 976 60 320 312.7 349.7 1.23

H39-BR 48.2 556 380 976 60 320 314.7 349.3 1.25
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Figure 3. Illustration of full-scale bending stiffness resistance (BRS) test arrangements.

Column element Foundation element

Measurement device

HPKM 
Column Shoes

HPM 
Anchor Bolts

P P

Table 3. Column shoe types, anchor bolts, and sizes of test specimens in stiffness tests.

Column 

Shoe

Type

Anchor 

Bolt

Type

Size of column 

element

Size of foundation 

element Number

of testsh x b

(mm2)

Length

(mm)

h x b

(mm2)

Length

(mm)

HPKM 16 HPM 16/P 235 x 235 3200 335 x 335 1850 1

HPKM 39 HPM 39/P 380 x 380 5400 480 x 480 2500 1

Cast-in-Place column PV380 380 x 380 5260 450 x 450 3000 1

The relative stiff ness of the subzones of the column  are given in Fig. 4 according to the 

VTT Research Report [8].

 

Figure 4. Application of test results to columns A and B. Relative bending stiffness of subzones (%).

When analyzing the test results, the 

relative stiff ness of precast column A 

and cast-in-situ column B in zone 1 are 

naturally equal (100%). In zone 2, and 

especially in its lowest subzone, the relative 

stiff ness of precast column A is signifi cantly 

higher (229% and 211%) than that of the 

cast-in-situ column B (102% and 76%). 

The relative stiff ness of the cast-in-place 

column B and its zone 3 is lower than zone 

2, which means that factor  < 1.0 (see 

Fig. 2 too). The relative stiff ness of the 

column shoe connection in zone 3 is lower 

than in upper zone 2. Although the relative 

stiff ness of zone 3 of the precast column 

A is lower than that of the cast-in-situ

column B, the diff erence is minor. When 

compared with column B, the stiff er zone 

2 of column A will compensate for the 

weaker stiff ness in zone 3. The calculated 

defl ections at the top of the columns, 

based on the measured test data, were 

380.7 mm and 450.2 mm for HPKM 39 and 

PV380, and 125.7 mm and 129.7mm for 

HPKM 16 and PV235, respectively. In both 

cases column A with column shoes is stiff er 

than column B. Hence, in accordance with 

CUAP [11] and ETA-13/0603 [7], all HPKM 

Column Shoes are classifi ed to stiff ness 

class BS0, which means that the column 

is designed assuming a rigid column shoe 

connection. The tests confi rmed that the 

bolted connection with a grouted joint 

between the precast column and base 

structure behaves in the same way as a 

corresponding monolithic reinforced cast-

in-place column.

SHEAR TESTS

It is assumed that the maximum shear is 

caused by a moving vehicle which collides 

with a single column after hardening of 

the grout in the joint. For such an impact 

it is suffi  cient to consider a one-story-

high zone above the column shoe level and 

below the next upper fl oor or roof.

The beams and fl oors carried by the 

column redistribute the reaction forces 

and moments at the top of the considered 

column section eff ectively. Therefore, the 

upper end of the column can be regarded 

as laterally fi xed. The fl exural rigidity of 

the upper end is between completely rigid 

and hinged, see mechanical models B and 

C in Fig. 5. For ordinary storey heights and 

vehicle collisions, the forces at the bottom 

(R1 and M1) are only slightly infl uenced by 

the bending stiff ness at the top. Therefore, 

mechanical model C was adopted when 

designing the layout for the shear tests 

(see Fig. 6).

  

Figure 5. a) Section of column, rigidity of upper 

end unknown. b) Mechanical model B. c) 

Mechanical model C. d) Mechanical model D.

a)   b)    c)   d)

It is assumed that the axial force in the 

considered case (shear due to accidental 

actions, vertical loads according to the 

serviceability limit state) has little or no 

negative eff ect on the shear resistance and 

can be ignored in the test arrangements. 

Due to its temporary nature, the erection 

stage (joint not grouted) was not covered 

by shear tests.

In each shear test Ve, the highest shear 

force observed in the test, shall meet 
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»

Column element Foundation element

HPKM 
Column Shoes

HPM 
Anchor Bolts

P

Table 4. Column shoe types, anchor bolts and size of tests specimens.

Column 

Shoe

Type

Anchor 

Bolt

Type

Size of column 

element

Size of foundation 

element Number

of testsh x b

(mm2)

Length

(mm)

h x b

(mm2)

Length

(mm)

HPKM 16 HPM 16/P 235 x 235 3800 335 x 335 2000 1

HPKM 39 HPM 39/P 380 x 380 3800 480 x 480 2000 1

the requirement Ve 1.15·Vt acc. to CUAP 

[11], where Vt is the sum of the theoretical 

shear resistances of two active column 

shoes calculated according to EN 1993-1-

8, Chapter 6.2.2 [4] using safety factor M2 

= 1.0 and the measured yield strength of 

the anchor bolt. As shown in Table 5, the 

requirement was met in both shear tests [8].

Table 5. Theoretical shear resistance Vt and 

highest shear force in test Ve.

Test  
Vt 

kN

Ve

kN
Vt /Ve

H16-S 54.8 84.2 1,54

H39-S 376.5 444.2 1,18

H16-S is the shear test with HPKM 16 Column 

Shoes and column size 235 x 235 mm2.

H39-S is the shear test with HPKM 39 Column 

Shoes and column size 380 x 380 mm2.

FIRE TEST

Test results were needed to evaluate fi re 

resistance. The fi re tests aimed to meas-

ure time-dependent temperatures with-

in essential connection components. High 

temperatures (t > 100 C) will weaken the 

mechanical properties of the steel and 

concrete and reduce the mechanical re-

sistance of precast column connections. 

A fi re resistance test was carried out in a 

horizontal furnace at the testing labora-

tory of VTT Expert Services Ltd. There were 

three test columns standing on the furnace 

fl oor. They were horizontally supported at 

the top of the columns (Fig. 7). Each test 

column was made of precast reinforced con-

crete and comprised two parts connected 

by HPKM Column Shoes and HPM Anchor 

Table 6. Column shoe types, anchor bolts, and sizes of test specimens.

Column 

Shoe

Type

Anchor 

Bolt

Type

Size of lower part Size of upper part
Number

of tests
h x b

(mm2)

Length

(mm)

h x b

(mm2)

Length

(mm)

HPKM 16 HPM 16/P 235 x 235 1500 235 x 235 1000 1

HPKM 24 HPM 24/P 270 x 270 1500 270 x 270 1000 1

HPKM 39 HPM 39/P 380 x 380 1500 380 x 380 1000 1

Figure 7. Fire tests arrangements.

Bolts. The column shoe types, bolt types, 

and test specimen dimensions are present-

ed in Table 6.    

Fire tests were made for the smallest 

(HPKM 16), medium-sized (HPKM 24), 

and largest (HPKM 39) column shoe types 

according to CUAP [14]. The temperature 

development of intermediate column 

shoe types HPKM 20 and HPKM 30 were 

evaluated from the numerical results 

using the fi nite element method (FEM) 

[13]. Only the minimum sizes of column 

sections for standard column shoes were 

Figuurere 777. FiFiFireere tttesese tsts arrangements.

tested to ensure safe results (see Table 

6). Temperature changes in bigger column 

sections will be very similar but the heat 

fl ow will be slower due to the higher heat 

absorption capacity. The test method was 

in accordance with standard EN 1365-

4 [5]. The test was performed without 

mechanical loading and the outer edges of 

the column shoes were exposed to fi re. The 

fi re test was terminated after 130 minutes 

due to the very high temperature (t > 1000 C) 

of the furnace and specimens.

   

Figure 8. Measuring points of column shoe B [9]. Figure 9. Measuring points of anchor bolts [9].

Figure 6. Illustration of full-scale shear test arrangements.
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Both the experimental and FEM results 

very clearly suggested that the critical 

temperatures were in the anchor bolts on 

both sides of the base plate (see Fig. 9) 

and not in the anchor bars, base plate, and 

side plate of the column shoe [13]. For this 

reason the measured temperatures of the 

anchor bolts are used in fi re design. The 

resulting temperatures to be used in fi re 

design in accordance with the relevant 

Eurocodes are given in Table 7.

RESISTANCES AND DESIGN 
OF COLUMN CONNECTIONS 
ACCORDING TO ETA-13/0603

Peikko Group aims to off er easy and quick-

use design tools for users. Manually de-

signing cantilevered slender columns and 

columns with biaxial bending moments 

can be complex. The Peikko Designer® soft-

ware and its Column Connection module is 

based on a column section design concept. 

The module covers N-M-interaction curves, 

shear design, fi re design, and design for 

the erection stage.

RESISTANCE AGAINST AXIAL 
FORCE AND BENDING MOMENT

It has been verifi ed in the initial type test-

ing that precast columns with HPKM con-

nections can safely be designed using the 

design rules developed for continuously re-

inforced cast-in-situ columns. The design 

rules are in accordance with EN 1992-1-

1 [1] and take into account the behav-

ior of the completed connection and its 

components (Fig. 10). National Annexes 

(NA) for Eurocodes must be taken into ac-

count. The resistance of the grouted section 

(joint) above the foundation and below the 

column shoes is calculated according to 

EN 1992-1-1 assuming that the section be-

haves as a concrete section reinforced with 

the anchor bolts.

 

Table 7. Average temperature t [C] in critical 

section of anchor bolt [7].

Ti
m

e 
[m

in
]

H
P

K
M

 1
6

H
P

K
M

 2
0

H
P

K
M

 2
4

H
P

K
M

 3
0

H
P

K
M

 3
9

60 500 500 450 430 390

90 670 610 630 630 570

120 800 780 740 730 700

 Symbols: 

NEd = design value of axial force

MEd = design value of bending moment

h = length of column section

b = width of column section

d' = edge distance of bolts

z = lever arm of bolts

x = length of compression zone

y = eff ective length of compression zone

 = parameter of compression zone acc. to 

EN 1992-1-1, Eq. 3.19

s,i = ultimate strain of bolt steel

c,i = ultimate strain of grout

NS,id = force of anchor bolts

NC,d= compression force of grout

Figure 10. Design principle acc to EC 2.

The axial force-bending moment N-M-interaction curve of the HPKM Column Connection 

is calculated according to EN 1992-1-1 as follows:

Stress values in design:            Design values of forces: 

 

 

bolt

u,bolt

2M

y,bolt
ds1,s1,sd

f
;

f
;Emin  

 

bolt

u,bolt

2M

y,bolt
ds2,s2,sd

f
;

f
;Emin  

‰5,3;f;Emin i,c2EC,cdci,ci,cd,gr  

 i,bolt1,sdd1,S AN

 i,bolt2,sdd2,S AN

 ci,cd,grd,C AN

Where sd,i is the stress in the anchor 

bolt, Es the elastic modulus of the anchor 

bolt,  d the reduction factor ≤ 0.90, (the 

value is determined in initial type testing), 

ƒbolt,y the yield strength of bolt steel, 

ƒbolt,u the ultimate strength of bolt steel, 

M2 the material safety factor for the bolt 

according to EN 1993-1-1, Chapter 6.1 

[3], bolt the material safety factor for the 

bolt according to the relevant European 

Technical Approval ETA-02/0006 [6],bolt,i 

the total threaded area of bolts in tension 

or in compression, and gr,cd,i the design 

value of compressive stress of grout.

In addition to axial loads (NEd), concrete 

columns may be subjected to bending 

moment ( Med,x ; MEd,y). Although it is 

possible to derive equations to evaluate 

the resistances of column connections 

subjected to combined loading, the 

equations may be complex to use, especially 

with bi-axial bending. For this reason, 

N-M-interaction diagrams for columns 

are generally computed by assuming a 

 

(1)

 

 

(2)

 

 

(3)

series of linear strain distributions, each 

corresponding to a particular point on the 

interaction diagram, and computing the 

corresponding values of NRd,i and MRd,i. 

Once a suffi  cient number of points have 

been computed, the results are summarized 

in an interaction diagram. Since these 

points can only be solved iteratively, it is 

recommended that the Peikko Designer® 

software be used.

SHEAR RESISTANCE

The experimentally verifi ed design method 

is in accordance with EN 1993-1-8 [4]. The 

design value of the shear force for a single 

column shoe on the active side (see Figure 

11) is calculated as follows:

    
 

n
NV

V EdEd1
Ed    (4)

where VEd is the total shear force on the 

column connection, NEd the axial force on 

the column connection (if the column is 
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subject to a tensile axial force, ·Ned = 0), 

n is the number of the individual active col-

umn shoes resisting the shear force and  is 

the friction coeffi  cient between base plate 

and grout (= 0.20 according to EN 1993-1-

8, Chapter 6.2.2 [4]). The shear resistance 

VRd of a column shoe subjected to shear and 

compression must meet the requirement:

      

Rd
1
Ed VV    (5)

 

The shear resistance of a single column shoe 

(see Table 8) is calculated according to EN 

1993-1-8, Chapter 6.2.2, as follows:

          where   

b=0.44-(0.0003MPa-1) ƒbolt,y  (6)

where ƒbolt,u is the ultimate strength of 

anchor bolt steel, Abolt the tensile stress 

area of the anchor bolt, M2  the material 

safety factor for the bolt according to EN 

1993-1-1, Chapter 6.1 and ƒbolt,y the yield 

strength of bolt steel. 

Table 8. Design values of shear resistance  of 

individual HPKM Column Shoe.

H
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 1
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K
M
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H
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K
M

 3
0

H
P

K
M

 3
9

V
R

d

[k
N

]

20.0 31.3 45.0 71.6 124.5

The minimum torque value of nuts accord-

ing to ETA-13/0603 [7] is required when ap-

plying the shear resistances given above.

FIRE RESISTANCE AND DESIGN

Since European Standard EN 1992-1-2 [2] 

presents only complex and insuffi  cient 

fi re design methods for manually design-

ing slender cantilever columns, the fi re de-

sign of column connections is implemented 

into Peikko Designer® to enable quick and 

easy design. The fi re design of the Peikko 

Designer® Column Connection is based on 

measured temperatures of fi re tests carried 

out by VTT and FE analyses. The tests and 

analyses were necessary because EN 1992-

1-2 does not give any temperature con-

tours for precast column connections. In 

addition, in EN 1992-1-2, temperature con-

tours are only given to column size 300 

x 300 mm2, or to circular sections with 

diameter 300 mm.

In principal, the fi re design is similar 

to the design of reinforced concrete 

column in normal temperature, see Fig. 10.

Figure 11. Shear resistance of HPKM Column Connection in the fi nal stage, when the joint is grouted.

 
2M

boltu,boltb
Rd

Af
V

Peikko Designer® calculates the axial 

force–bending moment (N-M) resistance 

interaction curves for the given column 

connection cross section. When the strain 

values sup and inƒ  at the edges are given 

(see Fig. 12) the strain in each element 

is fi xed. When the temperature in each 

element is also known (see Fig. 13) the 

corresponding strain and temperature 

dependent stress values in each element 

can be calculated. From the known stress 

distribution the resulting axial force and 

bending moment are obtained. By varying 

sup and inƒ  linearly, the resistance of 

the connection is obtained as an N-M-

interaction curve.

The material strengths at each elevated 

temperature are defi ned according to EN 

1992-1-2. In the connection’s fi re design 

a reduction factor, d  ≤ 0.90 [7], is also 

taken into account.

Figure 12. Design principle in fi re exposure. 

Figure 13. Example of temperature profi le 

(°C) for a joint, h x b = 380 x 380 mm2.

Figure 14. Erection stage. Figure 15. Notation for individual bolt.
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ERECTION STAGE DESIGN

ETA-13/0603 also includes design rules for the erection stage when the joint is not grouted 

(see Figs. 14 and 15). Anchor bolts are the critical and decisive connection components in 

the erection stage.

Design is based on general stress calculation according to the following equation:

bolt

u,bolt

2M

y,bolt
d2

b

R
1
Ed

3
b

R
1
Ed f

;
f

min
d

tN4

d

tV16    

(7)

where  V1
Ed is the shear load on a bolt, N1

Ed the axial load on a bolt (action eff ect) calcu-

lated from the total axial force NEd and bending moment MEd, db the diameter of nominal 

stress area in the thread of the anchor bolt, tR the lever arm of the bolt = (tgrout–hnut+db/2), 

d with a reduction factor ≤ 0.90, the value of which is determined in initial type testing, 

ƒbolt,y the yield strength of bolt steel, ƒbolt,u the ultimate strength of bolt steel, M2 the 

material safety factor for the bolt according to EN 1993-1-1, Chapter 6.1 and bolt the 

material safety factor for the bolt according to the relevant European Technical Approval 

ETA-02/0006 [6]. The minimum torque value of nuts according to ETA-13/0603, Table 4 

is applied.

CONCLUSION

ETA-13/0603 includes pioneering design rules for column shoe connections. The rules 

are in accordance with EN 1992-1-1 and EN 1992-1-2 (Eurocode 2) and take into account 

the behavior of the completed connection and its components. The rules for mechani-

cal behavior and fi re resistance have been verifi ed by full-scale tests according to CUAP 

03.02/06 [11]. Experimental concrete unit tests have confi rmed that the stiff ness of 

Peikko’s column connection is at least as rigid as a continuously reinforced cast-in-situ 

column connection. HPKM Column Shoes and column connections fulfi ll the ETA-13/0603 

requirements for mechanical, fi re, and corrosion resistance, stiff ness, shear resistance, 

and torque of nuts. Peikko has launched design software – Peikko Designer® – to facilitate 

column connection design. It can be downloaded free of charge from Peikko’s website. 
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PCs CORBEL SYSTEM

With regard to added value, the PCs Corbel is perhaps one of the most special products 

in Peikko’s product portfolio. What makes the PCs Corbel so unique is the fact that 

it integrates several features that are appreciated by all companies throughout the 

construction supply chain.

There is no comparable corbel system with 

such complex features and performance 

among the traditional or proprietary solu-

tions currently available on the market. 

The complexity of the product also 

means that unlike traditional concrete 

corbels, PCs Corbels cannot be 

designed simply by following current 

design standards. Indeed, some of the

components and load transfer techniques 

(such as a tooth surface or short-headed 

studs) are unique and have no reference 

in design standards. For this reason, 

Peikko Group has spent the past 10 years 

developing proprietary concepts for 

the design of the PCs Corbel. Extensive 

experimental research has also been 

performed to validate the performance 

of components and of the PCs Corbel as a 

whole. 

Currently, the PCs Corbel has received 

technical approval and expert reports 

in several countries, including Finland, 

Denmark, and Poland. In other countries, 

such as Germany and the USA, Peikko’s 

proprietary design based on research has 

been approved on project-by-project basis. 

The basic principles of Peikko’s 

proprietary design concept for the PCs 

Corbel are briefl y summarized in this 

paper. A short overview of the experimental 

research used to support this design is also 

presented. 

Traditional corbel vs. PCs Corbel Column plate in the formwork of the column

Figure 1. Use of the PCs Corbel

Architect:
Corbel integrated inside of the beam – no visible corbels in 

the fi nished structure

Structural Designer:

• Vertical resistance up to 1500kN and torsion resistance 

up to 170kNm

• Available in several standardized types and models

• Fire-resistant connection

Pre caster:
Enables straight precast formwork where the column part is 

fi xed  

Constructor:
Simple and smooth installation of beams with superior 

adjustability on-site – allowed in winter

Authors: 
Jan Bujnak, PhD, R&D Manager at Peikko Group
Slavomir Matiasko, PhD, R&D Engineer at Peikko Group
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PCs CORBEL

The PCs Corbel is most typically used to 

create vertical support for DELTABEAMs or 

concrete beams, where it is coupled with 

the PC Beam Shoe. 

The PCs Corbel system consists of the fol-

lowing components: 

• The corbel part – including the corbel 

plate (3), washer plate (2), and bolts 

(5) with washers (4)

• The column part (1) – including the 

column plate with threads, horizontal 

headed bars, vertical headed bars. 

The corbel plate is a solid steel element 

that directly carries the load from the sup-

ported beam. The column part consists of 

a steel plate combined with vertical and 

horizontal headed steel anchors and is cast 

in the column along with the main com-

pressive or bending reinforcement. The 

two parts are bolted together after the con-

crete of the column is hardened. The contact 

surface of both the column plate and cor-

bel plate is provided with a special toothed 

treatment that enables the load transfer 

mechanism shown in Figure 3 immediately 

after the bolted joint is tightened. 

LOAD DISTRIBUTION MODEL

PCs Corbels are pre-designed so that every 

component has suffi  cient resistance with re-

gards to external forces. The load distribu-

tion model used to calculate forces in the 

components of the PCs Corbel under diff er-

ent load situations (vertical, horizontal, 

and torsion reaction) is shown in Figures 

4–6.

The vertical force VEd is transferred from 

the corbel part to the column part by the 

toothed joint. Tensile force in the upper 

bolts results from the eccentricity between 

the position of the vertical force and the 

tooth joint. The vertical force is anchored 

to concrete by the vertical headed bars 

welded to the column plate. The horizontal 

forces resulting from the local bending 

moment are anchored to concrete by 

horizontal headed bars. 

The torsion moment TEd is transferred 

from the corbel part to the column part by 

opposite vertical forces acting on the tooth 

joint. The torsion moment is anchored to 

concrete by the hanging bars as shown in 

Figure 6. 

The horizontal force HEd is transferred 

from the beam to the corbel part by a washer 

plate bolted to the corbel part of the PCs 

Corbel. 

RESISTANCE OF THE PCs 
CORBEL’S COMPONENTS

The resistance of each component of the 

PCs Corbel is verifi ed against forces deter-

mined according to the static scheme in 

Figures 4–6. The resistance is determined 

either in accordance with design standards 

(where possible) or on the basis of testing: 

 

• The design of the corbel plate 

complies with EN 1993-1-1: Steel 

structures. The following failure 

modes are checked: compressive 

strength of the steel corbel, 

bending, and shear resistance of the 

corbel plate.

• The design of the toothed joint 

between the column plate and the 

corbel plate is made in accordance 

with EN 1993-1-1 and is validated by 

experimental testing.

• The design of the bolted joint 

between the corbel part and the 

column part complies with the rules 

of design code EN 1993-1-8: Joints of 

steel structures and is validated by 

testing.

• The design of the column plate 

complies with EN 1993-1-1: Steel 

structures.

• The design of anchorage bars 

complies with the rules of CEN/TS 

1992-4-2: Design of headed anchors. 

The following failure modes have 

been verifi ed for the headed anchors: 

steel failure of the anchors, pullout 

failure of the anchors. Additional 

reinforcement as described in Figure 

4 is designed to prevent failure of 

concrete under concentrated loads 

from the anchors. 

The load bearing capacity of the PCs Corbel 

is verifi ed in normal use and in the event 

of a fi re. The material properties of the 

PCs Corbel under fi re exposure class up 

to R180 have been determined on the ba-

sis of FE analysis performed by CTICM in 

Paris, France. A more detailed presenta-

tion may be found in Concrete Connections 

02/2012. 

Figure 2. Basic components of the PCs Corbel.

Figure 3. Detail of the toothed surface of the 

column and corbel plates. 

Figure 6. Transfer of torsion moment TEd by PCs 

Corbel.

Figure 4. Transfer of vertical force VEd by PCs 

Corbel. 

Figure 5. Transfer of horizontal force HEd by PCs 

Corbel. 
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Table 3a. Overview of full-scale experimental testing of the PCs Corbel.

Full-scale tests

Test report Test Capacity Failure mode 

No. 1071 P1 – Column 280x280 with supplementary 

reinforcement

Shear force – 656kN Concrete cone failure

Date: VIII-01 P2 – Column 280x280 without supplementary 

reinforcement

Shear force – 526kN Concrete cone failure

P3 – Column 280x380 with supplementary 

reinforcement

Shear force – 724kN Yielding of the column plate

P1T – Column 280x280 – Torsion load Torsion – 46.9kNm Tooth surface yielding

 P3T – Column 280x380 – Torsion load Torsion – 47.0kNm

No.1494 

– PCs3, 

P1 – Column 280x280 with supplementary 

reinforcement

Shear force – 665kN Shear failure of the tooth surface

Date: V-06 P2 – Column 280x280 without supplementary 

reinforcement

Shear force – 558kN Shear failure of concrete

 P3 – Column 280x380 with supplementary 

reinforcement, PCs is not parallel with column 

axis

Shear force – 711kN Shear failure of the tooth surface

No.0334523-1

Date: III-14 Frame consist of two columns and two beams – 

PCs 10 + PC 10-H, Bolts 10.9

Shear force – 1490kN Bolts failure

Table 3b. Overview of component experimental testing of the PCs Corbel.

Component tests

Test report Test Capacity Failure mode 

No. 1720 PC1– PC3 Ideal torque force Shear force – 701.5–730.6kN Yielding of the bolts

Date: X-05 C4–C15 Shear force – 616.0–719.3kN Yielding of the bolts

XC16 Shear force – 813.0kN Yielding of the bolts

No.1149 Test of PC3 joint on moment rotation relation-

ship – Right side

Bending moment – 

49.4kNm  Cracking of grout

Date: VI-02 Left side 50.5kNm

No.1285 Torsion load of 6 PCs3 on 3 columns, diff erent 

torque of bolts.

Torsion Max - T6 36.2kNm 

(torque – 690Nm); 

The yield strength of the toothed 

surface was the limitation for all tests. 

Date: XI-03  Torsion Min – T5 28.0kNm 

(torque 130Nm)

 

Date: I-14 Testing of short headed studs (Group A) Diff erent resistances and failure modes (see information about short 

headed studs testing below)Date: VII-14 Testing of short headed studs (Group B)

EXPERIMENTAL TESTS OF 
THE PCs CORBEL

A relatively large number of experimental 

tests have been performed so far to dem-

onstrate the structural behavior of the 

PCs Corbel. The current test database in-

cludes full-scale tests (under shear, torsion, 

and combined load) and component tests 

(toothed surface, bolt connection, short 

headed studs). An overview of the test da-

tabase is presented in Table 3. 

Figure 8. Test of the bolt connection.Figure 7. Green-colored parts are confi rmed by 

testing, other parts are designed in accordance 

with standards. 
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BOLT CONNECTION

The eccentric position of the corbel plate 

with regards to the face of the column re-

sults in bending of the corbel plate. The 

eff orts resulting from bending are trans-

ferred to the column part of the PCs corbel 

by bolts. In addition to the load resulting 

from bending, the bolts must carry the ten-

sile force HEd from the horizontal reaction 

in the washer plate.

Bolts do not carry any shear force. 

Shear force is directly taken by the toothed 

surface, but bolts take over the horizontal 

force that acts on the inclined teeth (see 

Figure 3).

TOOTHED SURFACE

The vertical load (shear force) is transferred 

from the corbel plate to the column part of 

the PCs Corbel by a toothed surface. The 

transfer mechanism is provided by the ver-

tical bearing of the teeth in the corbel plate 

on the teeth of the column plate. In the 

horizontal direction, the toothed joint is 

tightened together by bolts. 

Six tests were carried out at the 

Tampere University of Technology to focus 

on the bearing capacity of toothed surface 

under torsion moment (Figure 9).

SHORT HEADED STUDS

The horizontal headed studs are relative-

ly short in all of the PCs Corbel models. 

The studs are shorter than the minimum 

length of a headed stud specifi ed by the 

European technical specifi cation CEN/TS 

1992-4-2:2009 in order to keep the PCs 

Corbel as compact as possible and avoid 

congestion of steel reinforcement in the 

concrete column. 

Column plates after tests – failure under torsion moment

Figure 9. Failure of the toothed surface

Column and corbel plate after tests – failure under shear load

Figure 10. Test setup and reinforcement of each 

specimen

A series of experiments to test the 

pullout of horizontal headed studs used 

in the PCs Corbel was performed at the 

University of Zilina in Slovakia during 

2014. The tests showed that even though 

the studs do not fall within the scope of 
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current European design recommendations, 

their resistance is suffi  cient to ensure the 

proper structural function of the PCs 

Corbel as specifi ed in the current technical 

specifi cation. Moreover, the tests indicate 

that this resistance may be achieved with 

even less supplementary reinforcement 

than that indicated in the current technical 

manual. For this reason, further pullout 

tests will be conducted during 2015 in order 

to optimize the amount of supplementary 

reinforcement in the column and further 

simplify the installation of the column plate 

in the column. 

FULL-SCALE TESTS

One of the fi rst full-scale load carrying 

tests was performed at Tampere University 

of Technology in Finland. Tests included a 

three-column specimen with a PCs 3 Corbel. 

The bearing capacity was determined un-

der combined horizontal and vertical 

(shear) load. Specimens P1 and P3 had the 

same reinforcement but diff erent cross sec-

tions. Specimen P2 had no supplementary 

reinforcement. Specimens P1 and P3 failed 

when the shear capacity of the toothed 

surface between the column and the 

PCs Corbel’s corbel plate was exceeded. 

Specimen P2 failed when the shear capac-

ity of the concrete was exceeded.

Tests were also performed in Texas, USA 

in 2014. The test setup consisted of two 

precast concrete beams/columns that were 

fabricated and assembled in a test frame. 
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Figure 11. Load displacement curves of the tested specimen 

a) with supplementary reinforcement b) without supplementary reinforcement.

Specimen P3 – failure of the toothed surface 

Figure 12. Failure of test specimens in Tampere 2006

Specimen P2 – exceeded shear capacity of 

concrete

Testing frames – overview

Figure 13. Testing of the frames in Texas 2014

Failure of bolts

Precast beams were prefabricated with 

the use of PC Beam Shoes on both ends. In 

both cases PCs 10, PCs 10 UP and PC 10-H 

were used. The ultimate load was reached 

at 1490kN when the bolts failed. PC Beam 

Shoes were able to withstand this ultimate 

load.

CONCLUSIONS

The superior value and excellent structur-

al performance of the PCs Corbel is already 

well known to Peikko’s customers, who 

are mainly located in Northern Europe. 

Meanwhile, the demand for this product 

has been growing extremely rapidly in re-

cent years all over the world. 

The technical know-how that Peikko 

Group is currently able to deliver to its cus-

tomers together with the PCs Corbel has 

been briefl y summarized in this paper. The 

results of further on-going actions 

(including full-scale tests of models 

PCs 3, 5, and 7 that should be completed 

by the end of 2014) will be continuously 

integrated into the technical documenta-

tion of the PCs Corbel and communicated 

to Peikko’s customers during 2015. 
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Software download center:

www.peikko.com/software
Software download center:

TOOLS FOR DESIGNERS

Peikko’s components and tools can be downloaded from Peikko websites. 

In the Software download center you fi nd short introductions about the 

tools and instructions how to register and receive the tools for download. 

Simply fi ll in a form and receive download links in your email. Peikko wants to 

make 3D modeling and detailing as easy as possible by developing new tools!

NEW AND UPDATED 
TOOLS FOR DESIGNERS
Tools for Designers is a toolbox for structural designers to make their work faster, easier, 
and more reliable. The toolbox includes design software, 3D components for modeling 
programs and technical manuals of Peikko’s products. 

REVIT STRUCTURE AND 
AUTOCAD

Peikko has released a new tool, Peikko Toolbox, 

for designers who are using Revit Structure 

and AutoCAD. This new add-on works in both 

software and it is easy to update. The add-

on has a new visuality, and it contains infor-

mation about Peikko, our products and it also 

includes links to product information. Peikko 

Toolbox replaces the AutoCAD menu and pre-

vious Revit Structure add-on. It is for Revit

Structure, AutoCAD and AutoCAD LT versions 

2013, 2014 and 2015.

3D MODELING TOOLS FOR 
TEKLA

We have released four new plugins for 

DELTABEAM connections. New plugins 

are for DELTABEAM on top of the wall, 

DELTABEAM on top of the column, contin-

uous DELTABEAM on top of the column and 

end plate for DELTABEAM. Earlier this year, 

we released plugins for Anchor Bolts and 

Column Shoes. The Column Shoe plugin 

contains new HPKM Column Shoes. 

New and updated tools, including installation instructions, can be downloaded from Peikko’s website (www.peikko.com/software). 

The Tools for Designers section has been updated. From our website, you can fi nd more information on recent releases regarding our 

design software Peikko Designer® as well as other modeling tools.

CONCRETE CONNECTIONS 2/201432

P
R

O
D

U
C

T 
N

EW
S



ETA APPROVAL AND CE MARKING FOR 

PEIKKO’S HPKM COLUMN SHOE 
CONNECTIONS
Peikko Group’s HPKM Column Shoe Connection has been granted the European Technical 

Approval ETA-13/0603. The approval has been granted by VTT Expert Services Ltd and 

is based on extensive and demanding tests of precast column connections using Peikko’s 

HPKM Column Shoes and HPM Anchor Bolts.

As the original inventor of the column 

shoe, Peikko has been involved for more 

than a decade in defi ning and developing 

the Common Understanding of Assessment 

Procedure (CUAP) for the column shoe 

connection. Peikko is the fi rst European 

company to have been awarded the 

European Technical Approval for a CUAP-

conformant column shoe connection. 

This approval also enables CE marking of 

products.

To achieve this approval, Peikko 

commissioned VTT to carry out an 

extensive testing program where column 

connections were tested for rigidity and 

defl ection and shear capacity. Temperature 

development in a fi re situation was also 

tested. The European Technical Approval 

confi rms that Peikko’s HPKM Column Shoe 

Connection can be designed to be as 

rigid as a cast-in-situ reinforced column einforced column 

HPKM COLUMN SHOE 
CONNECTION IN A 
NUTSHELL

• Precast column connection 

system

• Meets the latest European 

requirements

• European Technical Approval 

ETA-13/0603 valid in almost 

30 European countries

• Tested and CE-marked

• Rigidity of the connection 

corresponds to a cast-in-situ 

column connection

• Eurocode 3 conformant greater 

shear capacity approved for 

use in a HPKM Column Shoe 

Connection on the basis of tests

• Can be designed for fi re 

resistances R60, R90 and R120

• Design made easy with Peikko 

Designer® 

 VTT Expert Services Oy 

PL 1001 (Kemistintie 3) 

02044 VTT  

Tel.: + 358 20 722 4911 

Fax: +358 20 722 7003 

Authorized and notified according to article 10 of 

the Council Directive 89/106/EEC of 21 

December 1988 on the approximation of laws, 

regulations and administrative provisions of 

Member States related to Construction Products 

MEMBER OF EOTA  

MITGLIED DER EOTA

European Technical Approval ETA-13/0603

Europäische Technische Zulassung

German translation of the cover page prepared by VTT Expert Services Ltd. Original ETA in English with 

cover page in Finnish and English 

Trade name  

Handelsbezeichnung:

HPKM 16, HPKM 20, HPKM 24, HPKM 30, HPKM 39

column shoes 

Holder of approval:

Zulassungsinhaber:  

Peikko Group Oy 

PL 104 

FIN-15101 Lahti 

Generic type and use of 

construction product:

Zulassungsgegenstand und 

Verwendungszweck

Column shoe for connecting columns to concrete 

structures 

Stützenschuh zum Anschluss von Stahlbeton-

Fertigteilstützen an Betonkonstruktionen

Validity from/to: 

Geltungsdauer vom/bis:

from 12.06.2013 to 12.06.2018 

vom 12. Juni 2013 bis 12. Juni 2018

Manufacturing plants: 

Herstellwerke 

Plants 1, 3 and 4 

Werke 1, 3 und 4 

This European Technical 

Approval contains  

Diese europäische technische 

Zulassung umfasst

22 pages including 2 annexes comprising 10 pages  

    22 Seiten einschliesslich 2 Anhänge mit 10 Seiten 

 E TA
     European Organisation for Technical Approvals 

     Europäische Organisation für Technische Zulassungen 

.

connection with regard to its refl ection 

capacity. The approval includes several 

new features, such as greater shear

capacity and fi re resistance that have not 

previously been generally included in 

national approvals for similar column 

connections. These features have also been 

incorporated in Peikko’s design software 

Peikko Designer® to facilitate designers’ 

work.
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A renewed Fastening Plate product 

range will be launched to the markets 

in spring 2015!

• Easy and fast the assembly process due to lighter weight and optimized anchors

• Timely assembly secured by prompt and reliable deliveries ex stock

• Increased resistances enable optimization of plate dimensions

• Precalculated standard products according to Eurocodes provide easiness and fastness to design work 

• Checking dimensioning criteria and capacities made easy by free Peikko Designer® software

• Special products to fulfi l the criteria of Eurocodes easy to design by Peikko Designer®

• Even most demanding applications possible thanks to wide range of dimension and material options

WELDA® FASTENING PLATES 
MAKE YOUR BUILDING PROCESS 
FASTER, EASIER AND MORE RELIABLE
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Products manufactured by Peikko have an important role in the performance of the 

entire building – resistance against variable kinds of loads and stability throughout the 

lifecycle as examples. Therefore research in form of numerical analysis and series of 

tests are run in order to verify behavior of a single product as well as entire connections 

and structures. 

PARTICIPATING TO MAKE 
A DIFFERENCE

Despite verifying parameters of the struc-

ture, research gives data for further devel-

opment. Sometimes it shows areas where 

design standards could be improved to be 

better compatible with test results.

Peikko wants to be in a central role in the 

development of the building process, Peikko 

actively participates in standardization 

committee work. We want to be sure that 

our new solutions can be safely utilized and 

benefi tted from in the markets. Standards 

give guidelines and show limitations 

to the building process, thus it is very 

important that valid and relevant 

information is available when they are 

created and developed. Peikko takes 

part in several national and European 

standardization committees and work groups 

handling materials like reinforcement steel 

or structures like concrete or composite 

structures. 

We at Peikko also actively share our experience and knowledge in 

international conferences and seminars. Peikko has lately partici-

pated or will be participating as a speaker in the following events: 

• All Russian Conference on Concrete 2014, Moscow, Russia

• AICAP (Associazione Italiana Calcestruzzo Armato e Precompresso) 

conference, Bergamo, Italy 

• CIC 2014 (Concrete Innovation Conference), Oslo, Norway

• 60th Anniversary of PCI, Washington, DC, USA

• Fastening and reinforcing technology news, Kaiserslautern, 

Germany

• EUROSTEEL 2014, Naples, Italy

• Fastening and reinforcing technology news, Darmstadt, Germany

• Betontage 2014, Shanghai, China

• Concrete Days 2014, Bratislava, Slovakia

• Fib Symposium Innovation and Design 2015, Copenhagen, Denmark
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A new version of Peikko’s websites 

was launched early summer 

2014. The biggest change is the 

completely renewed front page. 

Also the Products section has 

been revamped. The product 

range has now been divided into  

sections of its own, which makes 

it easier to fi nd a suitable solution 

or product from the range. 

PEIKKO'S SOLUTIONS AND 
PRODUCTS:

ALSO AVAILABLE ON THE 
FRONT PAGE:

 – Tools for Designers

 – Product Catalog and Technical 

Manuals of Peikko’s products

 – Quality, environment and safety 

issues can now be accessed 

through the front page. On these 

pages, you can fi nd documents on 

our certifi ed management systems 

and our quality, environment and 

safety policies. 

CHANGES IN PEIKKO’S WEBSITES

 – Precast Concrete Connections

 – Cast-in-Situ (Cast-in-Place) Concrete 

Connections 

 – DELTABEAM Composite Beam

 – Peikko Composite Frame

 – Flooring Products

 – Wind Turbine Foundation Technology

The solution or product information 

can be easily found under each section. 

Animations and videos are also now 

available under each section and 

product.
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NEWS FROM PEIKKO
PEIKKO OPENS NEW PRODUCTION UNIT
IN DAMMAM AREA, KINGDOM OF SAUDI ARABIA
August 2014

PEIKKO ACQUIRES GERMAN COMPANY
KHK SPECIALIZED IN FORGING TECHNOLOGY
June 2014

DELTABEAM'S INNOVATOR 
JORMA KYCKLING RETIRES
May 2014

since 2008 and it has already a production 

unit in the United Arab Emirates, which will 

continue its operation as before. The new 

Saudi Arabian production unit improves 

delivery times and fl exibility for Saudi 

Arabian customers, but also increases 

capacity in the Gulf area. When the new 

production unit in Saudi Arabia is in full 

operation, Peikko’s operations in the Gulf 

region employ some 150 people. 

Peikko Group has opened new production 

unit in Dammam, in the Eastern part of the 

Kingdom of Saudi Arabia. The new premis-

es of 3,000 m2 replace the previous small-

scale workshop and warehousing there. 

The new production unit focuses on produc-

ing connection items used in precast con-

struction, and the operation will employ 

some 30 people during the starting phase. 

Peikko has operated in the Gulf region 

Peikko Group’s German subsidiary Peikko 

Deutschland GmbH has acquired in the 

German company KHK Verbindetechnik 

GmbH specialized in forging activities. The 

company has modern production premises 

of 2,500 m2 situated in Brotterode and it 

employs 14 people. Peikko buys 100% of 

KHK’s shares and its employees continue to 

work for Peikko. The company’s assets in-

clude materials, machinery, and the produc-

tion and offi  ce premises. 

The acquisition strengthens Peikko’s 

position particularly in the punching 

reinforcement segment. The largest market 

for Peikko’s PSB Punching Reinforcement 

System is currently in Central Europe. Also 

Peikko’s wind turbine foundation solution 

uses PSB technology. KHK off ers new 

forging capacity that can be used in the PSB 

manufacture to remarkably raise capacity 

and shorten lead times. 

DELTABEAM Composite Beam is the most 

signifi cant single product of Peikko Group. 

DELTABEAM has been used in over 10,000 

buildings worldwide, e.g. in Europe, North 

America and Asia. Peikko has always want-

ed during its almost 50-year history to 

develop its product portfolio and bring 

new precast technology enhancing innova-

tions to the market. 

In 1985 Jorma Kyckling was hired 

to Peikko. A composite beam named 

DELTABEAM was designed in his guidance 

to be used in building frames ideally 

together with hollow-core slabs. The 

sales and production of DELTABEAM were 

started in full scale during 1989–1990. 

Since then Kyckling has made a long career 

at Peikko holding diff erent DELTABEAM 

sales and product development related 

international posts.

“We can seldom see people like Jorma 

Kyckling having had globally such an 

impact on the competitiveness and 

fl exibility of precast construction. We 

at Peikko are proud and thankful of his 

innovations. He ends now his almost 30-

year career at Peikko and starts his well-

earned retirement” states Topi Paananen, 

CEO of Peikko Group Corporation.
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PEIKKO PROJECTS FROM 
AROUND THE WORLD

Peikko Benelux will deliver 1.6 kilometers 

(1 mile) of DELTABEAMs to the new LOODS 5 

lifestyle shopping center in Amersfoort in 

the heart of the Netherlands.

Peikko Latvia delivered HPM Anchor Bolts to 

the biggest antique car museum in the Baltic 

States. The museum was reconstructed to fi t the 

needs of today. Also a 5-storey offi  ce building 

was added next to the museum.

Peikko Austria delivered DELTABEAMs to Education Centre 

in Pregaten. By using Deltabeam, the architect s̀ requests 

about transparency of the construction could be realized.

Peikko Norway received a substantial order for 2.1 kilometers (1.3 miles) 

of DELTABEAMs for a large offi  ce project named Gullfaks in Stavanger, 

Norway. Gullfaks is part of a larger development project named Hinna Park.
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Peikko Hungary delivered Anchor 

Bolts, Column Shoes, RBC Beam Shoes, 

MODIX Rebar Coupling Systems, 

and PSB Punching Reinforcement 

Systems to be used in a multi-purpose 

arena located in Budapest, Hungary.

Peikko Benelux delivered DELTA-

BEAMs and Composite Columns to 

school building located in Twello, 

the Netherlands. Peikko's products 

were chosen for this project to 

create a slim-fl oor construction and 

thus enable the large open spaces.

Peikko UK delivered DELTABEAMs, Column Shoes, Anchor 

Bolts, and Fastening Plates to a 6-storey retail and residential 

development situated above Bond Street underground station 

in Oxford Street, central London.

Peikko Canada delivered DELTABEAMs to the offi  ce 

section of Centerpoint in Winnipeg, Canada. Centerpoint 

is a 20-storey building housing a boutique hotel, two 

restaurants, four fl oors of offi  ce space, and parking 

spaces.  

Peikko Finland delivered 1.3 kilometers (0.8 miles) 

DELTABEAMs and 100 tons of other frame components 

to YIT's offi  ce building named BW Tower in Lahti, 

Finland. The building will be fi nished by end of 2015.
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CONCRETE CONNECTIONS

Manufacture & Sales

Sales

Peikko Group - Concrete Connections since 1965

www.peikko.comvisit


