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Lighthouse
Joensuu

Located in
Joensuuy,
Finland

Housing for
students

117 residences
14-storeys

Total height of
48 meters
(157.5 ft)
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Structural
facts

Mass-timber frame
Shear wall system
Pile foundations
Podium slab

High strength steel
rods

Rothoblaas
connectors
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Use of tension rods
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Run tarminatlon (RT): Rastralning |s dona at
fop of the wall element or In roof from fop of
CLT-panel. All rods are therefore not
needed Lo go 1o at rool level and number of
rods can be decreased between floars.
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The rod is connected with a coupler
between floors. At skipped floors
there are no resfraints. As a general
rule restralning Is done after avery
three levels and anchor nut 15
tightened after the upper floors
restraining.
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Alternatives for used system?
Goal to have anchoring of 216 kN

Reinforced concrete Post-tension rod Steel plate
C20/25 22 TR+plate+ nut 650x550x10 (mm)
L] +110 screws (d10)
~Q m?3
~2600 CO?e kg ~200 CO%e kg ~120 CO%e kg

Cost of labour and assembly?




What is the difference? Stack of two walls...

Post-tension rod+lock nut+plate

Reinforced P Steel plate+connectors
op of walls
concrete+connectors - b SPof walls)
(top of walls) Decreased deflection
and displacement
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Wall designed to be
Equal and opposite forces

Equal and opposite forces compressed at every situation
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Case stuidies

Acoustics /
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Deformations .

Vibration
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Vibration

Continuous measurements
using 3-axis MEMS
accelerometer
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Calculated 1.129 Hz

direction;

Frequency in the x-

Measured 1.8 Hz

Calculated 1.583 Hz

Vibration begings at a wind
speed of 12 m/s (39.37 ft/s)
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D efo r m q t I o n s Vertical deformations of Lighthouse- compined results

N
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Custom made .
displacement sensors ; ‘
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Deformation during :
the first four months: %
15 mm (0.59 in) jg
The largest N T N
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—Floors 2-4 —Floors5-7 ——Floors8-10 —rFloors12-14 —Total deformation =—Wind direction —Wind speed

beginning
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Deformations

Comparison of Deformations and Moisture Content

Deformation in 2020 —
2022, 24 months: 5.5 mm
(0.22 in)
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karelia.rakentaminen.fi
woodjoensuu.fi
riku.hirvonen@karelia.fi
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