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The Swiss city of Thun, located 

about 30km south of Bern is to be 

protected more effectively from the 

risks of flooding by means of a new 

flood deviation tunnel. The diversion  

of the Kander River in 1724 almost 

doubled Lake Thun’s catchment area 

and the lake’s storage capacity is 

insufficient at times of intense 

precipitation. With the new flood 

control tunnel, the regional 

authorities can divert more than 

100m3/s through the tunnel to 

regulate the amount flowing into the 

River Aare from Lake Thun. 

The longitudinal profile of the tunnel 

has the shape of an inclined siphon 

to take advantage of the water level 

gradient between the River Aare and 

the shipping channel. The entire 

tunnel is 1.2km long and has 

an internal diameter of 5.4m. The

single-shell lining has been formed 

from 300mm-thick segments. 

A complete ring is 1.2m long and is 

made out of five elements and a 

keystone of half the length. Taking 

the static pressure and dynamic 

pressure fluctuations into 

consideration, the segments have 

been designed for flowing water as 

well as a varying pressure gradient 

both inside and outside. These 

pressures mean that tensile stresses 

can occur in the segmental ring and

Scope of works performed

• Supply of post-tensioning

• Execution of post-tensioning 

including electrical isolation

Flood protection tunnel Thun – Switzerland

Post-tensioning including electrical isolation 

of a flood deviation tunnel

▲ The flood protection tunnel will increase Thun’s capacity to handle high flows of water.

▲ The tunnel entrance

so a post-tensioning solution has 

been adopted. 
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OWNER

Swiss Federation, Canton Bern and City 

of Thun

ENGINEERS

IG ThunerSeeAare (IG TSA):

- Kissling + Zbinden AG, Spiez

- IUB Ingenieur-Unternehmung AG, Bern

- Bächtold & Moor AG, Bern

SUPERVISION

Marchand + Partners AG, Bern

MAIN CONTRACTOR

ARGEAHT

- Walo Bertschinger AG/ 

. Prader Losinger AG

VSL ENTITY

VSL Schweiz AG

DATE

July 2007 to September 2008 

VSL (Switzerland) proposed a 

solution using the Z anchorage, 

which gave the benefit of continuous 

forces around the ring while 

minimising the number of

stressing pockets. Another proposal 

was to use PT-Plus® 59 PE plastic 

ducts and 0.5” (100mm2) 

monostrands, in order to limit the 

frictional losses along the tendon. A 

special 2mm PE sheet was also 

used to improve quality and safety. 

Some internal tests were also carried 

out to demonstrate to the client that 

the losses due to the use of deviator 

chairs for the stressing operation 

were lower than the theoretical 

values for the use of monostrands. 

This meant that the consultant could

consider overstressing up to 0.7ftk 

instead of 0.65. After stressing, the 

box-outs were grouted with a special 

mortar usually used in geotechnical 

applications. All VSL’s proposals 

were accepted and two Z 5.2 cables 

in each ring were specified. 

▲ Injection of box-out

▼ Stressing jack and deviation chair

▼ View of the Lake Thun entrance

▼ Working platform inside the tunnel

An extremely challenging 

construction schedule was devised, 

with the start of the excavation in 

July 2007 and the breakthrough at  

the beginning of 2008. The post-

tensioned tendons were to be 

installed and stressed and the box-

outs injected in a period of three 

months between May 2008 and 

August 2008 and VSL (Switzerland) 

successfully achieved this goal.


