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a	 Finland’s pavilion for the 
Shanghai World Expo 2010 is 

called Kirnu, or ‘Giant’s kettle’. 
Tekla Structures BIM (Building 

Information Modeling) 
software is being used to 
model and manage its 
structural information 
in 3D throughout the 
project. The use of Tekla 
Structures supports the 
pavilion being constructed 
as a laboratory for 

sustainable building.

Finland Pavilion  
in Shanghai World Expo 2010

A A big challenge for the near future is to find 
methods of construction that are sustainable 

and preserve natural resources. The Kirnu pavilion 
is a laboratory for sustainable building, presenting 

Finnish solutions for future urban construction. 
The goal is to develop energy-efficient, low-emission 

and environmentally friendly solutions in terms of 
construction method and maintenance properties. Finland 
is one of around 70 participants, states and companies, 
building its own pavilion for the Expo 2010.



Designed by JKMM, an architects’ office in Helsinki, 
the pavilion won first prize in a design competition 
announced for the occasion. The design incorporates, 
for example, renewable energy sources. The construction 
materials and methods have been selected so that 
construction generates as few greenhouse gas 
emissions as possible and the building will be easy to 
disassemble and rebuild after the Expo. In addition to 
efficient structural design and lean prefabrication and 
construction, the Tekla 3D building information model is 
being utilized in a variety of innovative ways throughout 
the project: to fit in elevators, HVAC systems, and a giant 
canvas that will cover Kirnu’s inside atrium, as well as 
to assist in its interior design and later rebuilding and 
relocation using augmented reality technology.

Construction management
s	 Finnish project constructing company Lemcon Ltd 
was selected for the project management of the Finland 
pavilion’s construction at the Shanghai Expo 2010. A 
consultancy agreement was signed between Lemcon and 
project owner Finpro. Lemcon China Co. Ltd provided 
full project management, 3D design coordination using 
Tekla Structures software, and supervision related to the 
pavilion’s construction. Lemcon was also responsible for 
the design and construction of the Finland pavilion at the 
Hannover World Expo in 2000. 

“In accordance with our environmental objectives, it is 
a principle of Lemcon to model the building information 
of every domestic project,” said Mikaela Jänkälä, 
project support manager at Lemcon Ltd International in 
Finland. “We are participating, for example, in the Built 
Environment program of the Finnish Funding Agency for 
Technology and Innovation (TEKES). Kirnu is our pilot 
project in China, and Tekla was chosen for the modeling 
of the project because we needed a tool that will best 
help us disassemble the challenging structure later and to 
document the whole process. Tekla Structures will be the 
only BIM software used for Lemcon sites in the future.”
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The pavilion’s load-bearing frame structures are made 
of steel. The horizontal structures are made of steel 
casing elements and the floors of plywood-plates. Steel 
sheet structures will be used for the inner lining. The 
outer façade will be covered with scale-like modern 
shingles made of paper/plastic composite sheet, a 
Finnish industrial recycled product. The atrium walls will 
be made of fabric. The stairs and lift will be constructed 
from steel and glass elements. All of the construction 
elements will be made in such a way that the building 
can be disassembled and re-assembled.



“The Task Manager function in Tekla Structures is 
particularly useful, because we’ve been getting weekly 
reports from China, including illustrative snapshots, of 
what parts have been installed on which level,” said 
Artur Virit of Lemcon Finland. “Tekla experts in Finland 
have been very helpful in finding a solution to any 
structural challenge that has come up during the project. 
A light Web version of the model has been exchanged 
through the Internet to be able to communicate about 
the structure in detail, and the Tekla database file has 
been sent back and forth through a Web link to create a 
combined model of different phases of installation.  
I believe that the new Model Organizer function in Tekla 
Structures would have been a great help at the very 
cramped site,” Virit said.

Structural design
C Conceptual structural design by Finnish engineering 
office Aaro Kohonen Oy provided the idea of a space 
frame structure system for the Kirnu pavilion. The final 
structure of the pavilion uses 21 lattice pipe columns, 
which are variable cross-sections and unique curved 
shapes. The floor is made of composite decks that can 
be disassembled. “Tens of thousands of bolt connections 

were needed in the building to enable easy disassembly 
after the Expo. A challenging part in the project was to 
design and detail all these bolt connections accurately,” 
said Pekka Haanpää, Lemcon’s design coordinator in 
China. 

The final 3D building information model of Kirnu 
will simulate its real-world as-built structure. Shanghai 
Engineering Survey and Design (SCAD) Ltd created a 
3D structural model with Tekla Structures that will be 
used throughout the construction process of Kirnu. 
Lemcon China Co. Ltd Shanghai office provided design 
coordination and supervised SCAD in utilizing Tekla to 
produce the model, and Tekla Shanghai and Tekla Finland 
provided software support for Lemcon’s BIM pilot in 
China. 

As the cladding processing period for Kirnu is long, 
the design and fabrication of the cladding was done 
at an early phase to ensure that the construction can 
be finished on time. JKMM Architects used Rhinoceros 
software to design the shingle cladding. The cladding 
surfaces were imported into Tekla Structures as position 
references to ensure that the shape of the steel structure 
is designed correctly. The Tekla model was then exported 
into Rhinoceros to double-check the cladding position 
and shape of the building. SAP 2000 software was used 
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a “We knew that Tekla Structures 
is Finnish software and one of the best on the 
market, so it was quite an obvious choice.”

Kirnu Project participants 
a Project owner: Finpro, Finland
a Architectural design: JKMM Architects, Finland
a Construction management and design coordination: Lemcon China Co. Ltd 
a General contractor: Shanghai Cosco Construction Contract Co. Ltd, China
a Structural and HVAC design: Shanghai Construction Survey & Arch. Design (SCAD) Co. Ltd, China
a Steel detailing, fabrication, and erection: Shanghai Baoye Construction Corp. Ltd, China
a Conceptual structural design: Aaro Kohonen Oy, Finland
a Exhibition design: Muotohiomo, Fantasiarakenne, and Partanen & Lamusuo Partnership, Finland
a Construction information management services: Buildercom Ltd, Finland

for the design calculations. Both SAP 2000 and Tekla 
support open API (Application Programming) that enables 
full roundtrip functionality between the two software 
applications. Because of this feature the Tekla model 
can be easily updated after calculations and vice versa. 
Detailed design for the construction was finalized with 
Tekla Structures after the calculations.

Steel fabrication
S Shanghai Baoye Construction won the bid for the Kirnu 
project’s steel fabrication and erection in April 2009. 
All steel parts and assemblies were named, numbered 
and specified according to the guidelines of design 
coordination. Bolt connection information was given to 
Baoye engineers, and they created connections to the 
Tekla model. 
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““Engineers checked out the complex connections by 
rotating the model and were able to accurately generate 
all steel shop drawings from the structural model, thus 
saving in material costs and avoiding waste. It would 
have been impossible for engineers to convert this curved 
structure into 2D drawings by using just 2D software,” 
said Haanpää. The construction management team used 
the 4D scheduling functions in Tekla Structures to follow 
up on the steel fabrication process and erection of the 
building.

Owner’s View
S “From the day that Kirnu was chosen for the Finnish 
pavilion it was quite clear that there is a need for 3D 
steel design software,” said Jouni Lehtonen, construction 
manager for Finland at the World EXPO 2010 and 
representative of Finpro. “We knew that Tekla Structures 
is Finnish software and one of the best on the market, 
so it was quite an obvious choice. Aaro Kohonen Oy who 
made the conceptual model also suggested using Tekla.”

“There was a relatively short preparation time for the 
project so we needed every possible time-saving solution 
we could find to complete the design in time. Tekla 
Structures provides actual masses of the structure and so 
it is a fair solution for both the contractor and Finpro. The 
after-use aspect was also important,” Lehtonen explained. 
“The structure of Kirnu has been designed so that up to 
two additional floors can be built if needed. If there is 
a need for additional elevator shafts or staircases, the 
software will make designing them easier.”



a “It would have been 
impossible for engineers 
to convert this curved 
structure into 2D drawings 
by using just 2D software.”



Tekla Structures – Intelligent 3D modeling 

CONTACT
Tekla Corporation (HQ)
Metsänpojankuja 1, P.O. Box 1
FI-02131 Espoo, FINLAND
Tel. +358 30 661 10
Fax +358 30 661 1500
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Find your local Tekla contact at

Tekla is an anti-piracy member of BSA (Business Software 
Alliance) in the EMEA, APAC and Latin America.

T Tekla’s model-based software products make 
customers’ core processes more effective in building 
and construction and infrastructure management. Tekla 
Corporation has area offices and partner organizations 
worldwide. International operations account for more 
than 80% of net sales. Founded in 1966, Tekla is 
one of the longest operating software companies in 
Finland.

T Tekla’s technology creates new opportunities for 
the construction industry. Tekla Structures, the 
most advanced BIM (Building Information Modeling) 
software on the market, provides an accurate, dynamic, 
and data-rich 3D environment that can be shared 
by contractors, structural engineers, steel detailers 
and fabricators, as well as concrete detailers and 
manufacturers. The highly detailed as-built structural 
models created in Tekla Structures enable the highest 
level of constructability and production control. 
Centralizing model and non-model based data into the 
model allows for more collaborative and integrated 
project management and delivery. This translates into 
increased productivity, elimination of waste, and an 
enhanced value for structural modeling.
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