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INTRODUCTION 

 

Tunnel Engineering Consultants (TEC) is a Joint Venture of Royal 

HaskoningDHV (RHDHV) and Witteveen+Bos (W+B). TEC combines knowledge, 

expertise and experience of the mother companies (8000 professionals) within 

the field of large underground projects. 

 

TEC guarantees continuity and specialized knowledge of tunnel design and 

construction to solve complicated underground mobility challenges through an 

integral, innovative and sustainable project approach. 

 

In addition, TEC is able to draw on the considerable expertise of two Dutch 

engineering consultancy firms and covering the entire range of civil, structural 

and architectural engineering required for small and large building projects, 

environmental impact assessment, legal aspects and project management. 

 

This TEC experience record intends to give an impression of the capabilities of 

Tunnel Engineering Consultants in the field of tunnel related design and tunnel 

construction related consultancy. It will provide an overview of services that TEC 

can offer within the preparation and realization of  tunnel project.  

 

This document provides a selection of appealing projects in which TEC was and 

is involved including the position TEC had in the project. 
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TEC PROFILE 

Tunnel Engineering Consultants v.o.f. (TEC) is specialised in consultancy works 

for underground infrastructure and tunnel projects. TEC is established in 1988 as 

a Joint Venture between two major engineering consultancy firms: 

Á Royal HaskoningDHV 

Á Witteveen+Bos Consulting Engineers b.v.  

 

Profile 
TECôs key expertise is tunnels; in-situ land tunnels, bored as well as Cut&Cover 

and immersed tube tunnels. The Scope of work comprises tunnel design with 

construction supervision including the mechanical and electrical tunnel 

installations. Together with the Dutch Ministry of Transport and Public Works ï 

Tunnel engineering Department (Rijkswaterstaat), TEC developed advanced 

knowledge in tunnel engineering. 

 

The participating firms employ more than 8000 engineers and specialists and 

have a total annual turnover of about 748 million EURO (2016). They have 

subsidiaries and branch offices in countries worldwide.  

 

 

Royal HaskoningDHV   

 

www.royalhaskoningdhv.com  

 

 

Royal HaskoningDHV is a leading independent, international project 

management and engineering consultancy service provider. Specialising in 

planning and transport, infrastructure, water, maritime, aviation, industry, energy, 

mining and buildings, each year we contribute to the delivery of some 30,000 

projects around the world on behalf of our public  and private sector clients. 

   

Our 6,500 staff adds value to our clientôs projects by providing a local 

professional service in more than 35 countries, via our fully integrated 

international office network. As leaders in sustainability and innovation, we are 

deeply committed to continuous improvement, business integrity and sustainab le 

development, and work with our clients, stakeholders and communities to 

enhance society together. 

  

Prior to the merger on 1 July 2012, Royal Haskoning and DHV have successfully 

delivered millions of world class projects during the past two centuries. W ith 

roots established in The Netherlands, the UK and South Africa, our combined 

experience and longevity spans more than 225 years. Now, as one company, we 

have the power to make a bigger difference in the world as we rise to the 

challenges of our 21st century planet, towards a better, brighter future. 

  

Today Royal HaskoningDHV ranks in the top 10 of global, independently owned, 

non-listed companies and top 40 overall. This makes us the first-choice 

consultancy provider for involvement in major world themes, such as ópit-to-portô, 

food and water scarcity, the development of mega-cities, and sustainable 

infrastructure and energy resources & supply, such as wave and hydro power. 

We are also well positioned to contribute to the latest business models, such as 

Public-Private Partnership. 

http://www.royalhaskoningdhv.com/
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Witteveen+Bos Consulting Engineers b.v. 

 

www.witteveenbos.com  
 

 

Witteveen+Bos is a private limited company whose shares are owned entirely by 

its employees, who are either part icipants, partners or senior partners. This 

unique ownership structure ensures above-average commitment, good financial 

performance and a high profile. It is a structure that appeals to our clients 

because it gives them confidence in our commitment. Our net result is paid out 

entirely as a dividend to our shareholders, so they share in large measure in the 

companyôs result. 

 

The Witteveen+Bos organisation is built around the cel ls concept that we have 

shaped in the form of PMCs (product market combinations). Organisationally, the 

PMCs are clustered into five sectors. The five sectors are:  Ports and hydraulic 

engineering, Spatial development and the environment, Urban development and 

traffic, Water, and Infrastructure and Construction,  

 

Next to the offices in The Netherlands, Witteveen+Bos also has offices in 

Belgium, Kazakhstan, Indonesia, Russia and Latvia.  

 

Witteveen+Bos is committed to being a first-rate consultancy and engineering 

firm. Performing at the very highest level is a precondition for achieving this 

goal. We think striving for the top is a healthy ambition. A national and 

international orientation towards products, markets and the labour market is 

essential to operating being the best in our field of work. 

 

Internationally, Witteveen+Bos has achieved a good position in the following 

areas: 

Á preparation, transport and distribution of drinking water  

Á effluent treatment  

Á water management  

Á environmental technology and policy  

Á ports, dredging, coastal water engineering, river water engineering  

Á tunnels 

 

 

 

 

 

 

 

 

 

http://www.witteveenbos.com/
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SERVICES 

TEC provides a full range of consultancy services from feasibility studies, 

design, tender documents, tender evaluation, design reviews, value engineering, 

cost analysis, detailed design, and construction supervision to project 

management for underground engineering, related electrical and mechanical 

works and traffic engineering. In addition, we are able to draw on the 

considerable expertise of two Dutch engineering consultancy firms covering the 

entire range of civil, structural and architectural engineering required for small 

and large building projects, environmental impact assessment, legal aspects and 

project management. 

Moreover, TEC has at their disposal specific expertise of the Dutch Ministry of 

Transport and Public works ï Tunnel Engineering Department (Rijkswaterstaat), 

a governmental organisation involved as designer and owner / operator in about 

26 road and railway tunnels and their installations in the Netherlands. 

 

Expertise 
Á Civil  

Á immersed tunnels 

Á shield tunnels in soft soil 

Á cut & cover tunnels 

Á pneumatic caissons 

Á Electro mechanical installations 

Á ventilation 

Á pumps 

Á lighting 

Á power supply 

Á traffic control 

Á operation 

Á Safety aspects 

Á Safety analysis 

Á Operational procedures 

Á QRA and Scenario Analysis 

Á Risk assessment & Value 

Engineering 
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IMMERSED TUNNELS 

 

General 
TEC is recognized as an international specialist in soft ground  tunnelling and one 

of the very few international leading consultants in the field of immersed 

tunnelling. This allows TEC to make in depth comparisons taking into account all 

available tunnel options and to select, depending on the various project 

conditions, the right solution for our client. TEC is and has been involved in 

numerous immersed tunnel projects including major sea crossings. In the various 

projects TEC held positions from Client Consultant to Detailed Design Engineer 

for a Contractor, which is considered essential to cover all individual project 

phases in order to remain the top-class consultant and engineer for every 

Customer (see quote). 

 

Through involvement in various challenging tunnel projects, TEC is perfectly 

capable of selecting the most suitable tunnel option, being of added value to 

every infrastructural underground project. 

 

TECôs ongoing involvement in major infrastructural tunnel projects guarantees 

TECôs key position in international tunnelling. To date TEC was involved in over 

50 immersed tunnel projects. On the following pages a selection of the TEC 

Immersed Tunnel projects is briefly described. 
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TEC has been involved in the following immersed tunnel projects, either through 

the TEC entity or through one of its partners: 

 

Á Noord (North) tunnel, the Netherlands 

Á Western Harbour Crossing, Hong Kong 

Á Tunnel under the Rio Guadalquivir , Seville, Spain 

Á Medway tunnel, Chatham-Rochester, United Kingdom 

Á Wijker tunnel, Velsen, The Netherlands 

Á Piet Hein tunnel, Amsterdam, The Netherlands 

Á Maliakos Gulf crossing, Greece 

Á Øresund Link, Denmark-Sweden 

Á Chang Hong immersed tunnel, Ningbo, China 

Á Aktio ï Preveza Crossing, Greece 

Á Daugava river tunnel, Riga, Latvia 

Á Warnow Crossing, Rostock, Germany 

Á HSL tunnel Oude Maas, The Netherlands 

Á HSL tunnel Dordtsche Kil, The Netherlands 

Á Thomassen (Caland)-tunnel, the Netherlands 

Á Thessaloniki Immersed Tunnel, Greece 

Á Shannon river tunnel, Limerick, Ireland 

Á River Tyne crossing, Newcastle, United Kingdom 

Á Busan ï Geoje Link, South Korea 

Á Coatzacoalcos tunnel, Mexico 

Á Immersed Tunnels in North/South Metro line, The Netherlands 

Á Project Immersed tunnel under the IJ-river 

Á Crossing under Amsterdam Central Railway Station 

Á 2nd Coentunnel, Amsterdam, The Netherlands 

Á Oosterweel tunnel, Antwerp, Belgium 

Á Hong Kong ï Zhuhai ï Macau Link, China 

Á Fehmarnbelt immersed tunnel, Denmark-Germany 

Á Shenzhong crossing China 

Á Söderström, Sweden 

Á Santos-Guarujà Crossing, São Paulo, Brazil 

Á Sharq Crossing Doha, Qatar 

Á Marieholmstunnel, Gothenburg, Sweden 

Á ShenZhong Link International Design Competition, China 

Á Shatin to Center Link, contract 1121, HongKong, China 

Á Rupel tunnel, Belgium 

Á Chesapeake Bay Bridge tunnel, USA 

Á DBFM Blankenburg Link A24, the Netherlands 

Á Shanghai Outer Ring Tunnel, China 

Á Golden Horn Unkapanē Tube Tunnel 

Á Limfjord tunnel, Aalborg Denmark 
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Noord (North) tunnel, the Netherlands 
 

Project 

To solve the daily traffic congestions at the crossing of the river Noord on the 

A15 motorway, the 2x2 lane arched bridge was replaced by a new 2x3 lane 

tunnel. The new, approx. 1.300 m long tunnel on the A15 motorway comprises: 

Á Two approaches (open ramp structure, using geotextile to create a polder 

and  conventional cut and cover tunnels). 

Á An immersed tunnel section, consisting of 4 concrete tunnel elements (3 x 

130m and 1 x 100 m). 

 

The tunnel cross section contains two traffic tubes with three lanes each and a 

central duct for emergency and to house utilities. 

  

The new tunnel was classified as a category I tunnel and therefore 

accommodated to allow the passage of hazardous goods.  

 

The tunnel elements were built in an existing casting basin that is owned by the 

Public Works (and that was used for other tunnels). The casting basin was 

shared with another project. Along with the elements for the Noord Tunnel also 

the tunnel elements for the Willem Rail tunnel were built. To avoid large scale 

dredging on the transport route the roof of the tunnel elements was only casted 

partially. The remaining part of the roof was being cast upon arrival at the project 

location prior to the fitting out of the tunnel elements for immersion. 

 

The mechanical and electrical installations for the Noord tunnel comprise: 

Á Energy supply 

Á Tunnel lighting 

Á Drainage and tunnel ventilation 

Á Traffic installations 

Á Fire fighting provisions 

Á Communication systems 

Á Maintenance building installations 

Á Plant control and control systems 

 

  

Figure: Tunnel under the river Noord Figure: Tunnel interior 

 



 

 

 

 

13 

 

TECôs scope of work 

 

Overall: 

Á Representation of the Employer during the construction phase, carrying out 

site supervision and contract-administration for the execution of all tunnel 

civil and installation works. 

 

Civil and Structural works: 

Á Update and optimization of final design including the draft tender 

documentation and drawings. 

Á Detailed design of all civil works including construction and reinforcement 

drawings. 

Á Review of contractorsô detailed engineering for all temporary works, including 

the transportation and immersion equipment, the artificial cooling design for 

the avoidance of early age thermal cracking. 

 

Mechanical and Electrical: 

Á Preparation of the conceptual design / project definition. 

Á Development of the tender documents that also included traffic management 

and remote control of the Noord tunnel and other tunnel and bridges located 

in the region. 

Á Preparation of Terms of References, to control and check the contractors 

detailed design 

Á Review of contractorsô detailed engineering for all tunnel systems (M&E 

including traffic management systems). 
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Western Harbour Crossing, Hong Kong 
 

Project 

The 35 kilometre road between the new Chek Lap Kok airport and Hong Kong 

Island includes several bridges and a tunnel. The tunnel , the Western Harbour 

Crossing is located in the western part of Victoria Harbour between the Kowloon 

extension and Hong Kong Island. The Western Harbour Crossing will be a 

privately financed BOT project. The Cross Harbour Tunnel Co. Ltd. was one of 

the competing franchises for this project.  Together with Mott Connell Hong Kong, 

TEC was invited to prepare a tender design for this tunnel project.  

 

The tunnel alignment has a length of 2750 metre, and accommodates 3 traffic 

lanes in each of the two traffic tubes. The tunnel also accommodates a central 

corridor. At Kowloon the tunnel is built as an in-situ cut and cover tunnel in the 

new land reclamation. The immersed section measures 1290 metre and consists 

of eleven elements. At Hong Kong Island the approach is built as a top down cut 

and cover tunnel structure, using diaphragm wall reaching 50 m deep onto the 

bed rock.  

 

 

 

Figure: tunnel in operation (source: internet)  

 

TECôs scope of work 

As member of a design consortium TEC prepared the tender design for the 

immersed tunnel section, the Kowloon entrance, vertical alignment and cross 

section. The Client was the Cross Harbour Tunnel Co. Ltd., one of the competing 

consortia for this BOT project. 
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Tunnel under the Rio Guadalquivir, Seville, Spain 
 

Project 

The tunnel crosses the Rio Guadalquivir  as part of a dedicated public two by two 

lanes highway, class I standard, linking the banks of the river Rio Guadalquivir. 

The total length of the immersed section is 700m. In the design, the elements 

would be constructed in a temporary construction dock near the site and would 

have a length of approximately 125 m each.  

 

TECôs scope of work 

TEC provided the tender design for the immersed tunnel, the cut and cover 

tunnels for the approaches (permanent structures and temporary works) and 

prepared a design for the casting basin. 
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Medway tunnel, Chatham-Rochester, United Kingdom 
 

Project 

The Medway Tunnel is a dual carriageway motorway tunnel . In the enclosed part 

the two traffic tubes are only separated by a central wall. The tunnel width is 24 

m. The actual structures are 1800 m long including a 600 m enclosed section 

and the tunnel approaches. 

 

The immersed part of the tunnel consists of 3 elements of which two of 126 m 

and one of 120 m. All elements are built in the eastern approach. The project is 

tendered according to the ñdesign and constructò method of the ICE. 

 

  

Figure: Medway tunnel under construction (top left, right) and completed (bottom left) 

 

TECôs scope of work 

When the project was award, TEC delivered support to Mott MacDonald for the 

design of the tunnel, casting basin, the trench, immersion facilities and 

supervision of the works to the contractor Tarmac Construction Ltd. / HBM Civil 

Engineering Ltd. Furthermore TEC carried out an independent design check 

category II on the immersed tunnel part. 
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Wijker tunnel, Velsen, The Netherlands 
 

Project 

This motorway tunnel has two tubes each comprising three lanes and a central 

duct. The tunnel is part of the new A9 / A22 motorway situated 1200 m east of 

the existing Velser tunnel, where it crosses the North Sea Canal. 

 

The tunnel and the approaches, wide 30 m, long 1100 m have been designed for 

the transportation of hazardous goods, category I standards. The immersed part 

of the tunnel consists of 6 elements, each 96 m long. The elements have been 

constructed in a casting basin at Barendrecht and then transported via the North 

Sea to the North Sea Canal. Both approaches consist of three 20 m long tunnel 

sections and five open ramp sections. These reinforced concrete structures have 

been constructed by means of the cut and cover method. The upper part of the 

approaches, some 500 m, are so called ñgreenò approaches and are built using 

the polder principle with soil-ballasted watertight PVC membranes. 

 

The mechanical and electrical installations for the Wijker-tunnel comprising: 

Á Energy supply 

Á Tunnel lighting 

Á Drainage and pumps 

Á Tunnel ventilation 

Á Traffic installations 

Á Fire fighting provisions 

Á Communication systems 

Á Maintenance building installations 

Á Plant control system 

 

 

Figure: Wijkertunnel location 
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TECôs scope of work 

 

Overall: 

Á Representing the employer during construction and carry out site supervision 

and contract-administration for the tunnel works construction and 

installations. 

Á Probabilistic analyses concerning the sea transportation of the tunnel 

elements on the North Sea. 

Á Review of contractorsô detailed design for the temporary works. 

 

Civil and Structural works: 

Á Design responsibility, update and optimise the draft tender design, tender 

documentation and tender drawings. 

Á Detailed design for all permanent works.  

 

Mechanical and Electrical: 

Á Preparation of conceptual design. 

Á Preparation of Terms of References and tender documentation,  

Á Review contractors detailed design  

Á Site supervision. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: transport tunnel elements  

 



 

 

 

 

19 

 

Piet Hein tunnel, Amsterdam, The Netherlands 
 

Project 

The Piet Hein tunnel is part of the road link between Amsterdam Central Statio n 

and the A10-ring road and the new suburb IJburg on reclaimed land. The tunnel 

has a total length of 1.9 km and provides a road and rail connection between the 

eastern waterfront of Amsterdam and the Amsterdam Ring road.  

 

The tunnel cross section has four tubes, two of which are reserved for road 

traffic, each with a width of 8.5 m. One tube is reserved for the tram line with a 

width of 9.1 m, and one tube is reserved for the service and escape gallery with 

a width of 1.5 m. The service gallery is located between the two road traffic 

tubes and is also used as an escape route. 

 

The immersed part of the tunnel is approx. 1.265 m long and made up of 8 

reinforced concrete tunnel elements, each with a length of approximately 160 m. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: Tunnel elements in construction dock (Verrebroek dock Antwerp) 

 

 

The immersed tunnel is connected to transition struc tures (piled abutment 

structures) on both banks, with a length of approx. 60m each. The transition 

structures also include the service buildings for the operation of two tunnels 

including the Piet Hein tunnel. 

 

The western approach is about 215 m long of which approximately 40 m is a 

conventional cut&cover tunnel having the sheet piles (used for construction) 

incorporated in the final structure.  About 175 m is a structure based on a polder 

principle with permanent sheet piles extending down to semi impermeable soil 

layers and a permanent horizontal drainage system. 
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The eastern approach is approx. 295 m long. A deep open approach structure  of 

around 170 m is connected to the transition structure and consists of a concrete 

floor slab.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: Offshore transport Tunnel elements on the North Sea 

 

 

The immersed sections were built off-site at a dock near the Belgium city of 

Antwerp. Each section was towed offshore across the North Sea from Antwerp to 

Amsterdam and immersed into place. 

 

TECôs scope of work 

For the Belgium Construction Consortium CPHT (comprising CFE, Besix, 

Dredging International, van Laere & de Meyer) TEC, through its partner Royal 

Haskoning, prepared the winning tender design. After the contract was awarded 

to the Belgium JV, TEC developed the detailed design for:  

Á All tunnel structures 

Á Two service buildings 

Á Detailed analyses of all transport and immers ion stages; this included a risk-

based analysis of the offshore transport of the tunnel elements and the 

buoyancy analyses for the tunnel elements of which some are double curved. 

Ballast exchange. 

Á Building pits for the approach and transition structures . 

Á Immersion trench 

Á Temporary works including the transportation and immersion equipment . 

Also the towing design, model tests, joint design, temporary pre-stressing design 

as well as the failure risk analysis for the transport  were provided. 






























































































































































































































































































