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Scope of project
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Scope of project

− Railway part

− Client: SBB

− Urban development part

− Client: the city of Bern
Tiefbauamt Stadt Bern

©Bryum
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©Bryum

below the 
Weyermannshaus viaduct

New campus
New system of sewers

− Area below the bridge

− New BFH campus
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New system of sewers

− Excavation near the Weyermannshaus viaduct

ZSoil Symposium 28.08.2026



Emch+Berger AG  Bern 6

Excavation

− Sheet pile wall

− The cantonal water authority (AWA Bern) did not 
permit a bored pile wall due to groundwater flow 
concerns.

− Long sheet piles of 22 m

− 11.5 m deep

− 4 struts

− 5th strut by bottom slab
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Excavation
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Excavation
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Excavation

− Close to pillar T of the bridge

ZSoil Symposium 28.08.2026



Emch+Berger AG  Bern 10

Geology

− Still-water deposit (slackwater deposit) 

− post-glacial, no overconsolidation

− loose packing is possible

− thick layers up to 16 m possible

− Gravel/rubble

− very heterogeneous

− „not great either“
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Geology

− Optimistic investigations 1974

− Reality very complex

− Two layers of concern:

− gravel/Rubble

− still-water deposit
(slackwater deposit, 
the finest of the fine particles) 
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Geology

− Coarse topology rubble/gravel layer

− Possibly / locally interlayered

− Thick layers possible

− Steep slopes possible
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− The monitoring triggered alarm:

− triggered by vibrations of the sheet piling

− significant settlements

− st a high rate

− no sign of stopping Countermeasure:
ZSoil Model

„Canon Moment“ of the project
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ZSoil Model
− Sheet pile wall template

− Focus: deformation
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ZSoil Model
− Focus: deformation

− Excavation 16 mm

− Backfill additional 3 mm (total 19mm)

− strut removal

− compaction of the backfill

− Last two excavation steps with major deformation
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ZSoil Model
− Excavation 16 mm

− Backfill additional 3 mm (total 19mm)

− strut removal

− compaction of the backfill

− Last two excavations steps with major deformation

− Vertical settlement head of pile and 
horizontal displacement sheet pile
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ZSoil Model
− Monitoring: 

− settlements of point T_1021 by leveling

− settlements of point 5012 by automatic tachymeter

− horizontal displacement by inclinometer
KS1-01 and KS0-02

− Graph as a function of the excavation stage.

− Comparison to ZSoil model.
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ZSoil Model
− Monitoring: 

− settlements of point T_1021 by leveling

− settlements of point 5012 by automatic tachymeter

− horizontal displacement by inclinometer KS1-01 and KS0-02

− Checkpoint before excavation step #5. Evaluation of 
settlements. 

− Go / No go.

− countermeasures?

-11

-10

-9

-8

-7

-6

-5

-4

-3

-2

-1

0

-0.02 -0.01 0

ex
ca

va
tio

n 
de

pt
h

[m
]

vertikale Verschiebung [m]

vertical displacement head of pile

FE-Modell

Nivellement T_1021 (10mm Korr.)

Tachymeter 5012 Tagesmax (10mm Korr.)

Tachymeter 5012 Tagesmin (10mm Korr.)

Warten auf Freigabe PV 
vor Aushub Nr. 5

-11

-10

-9

-8

-7

-6

-5

-4

-3

-2

-1

0

-0.04 -0.03 -0.02 -0.01 0

ex
ca

va
tio

n 
de

pt
h 

[m
]

Verschiebung quer zur Baugrube [m]

horizontal displacement at depth of -12.7m 

FE-Modell

KS1-01

KS1-02

Auffüllen
inkl. 

Ausbau Spriesse

Warten auf Freigabe PV 
vor Aushub Nr. 5

- Countermeasure at bridge

ZSoil Symposium 28.08.2026



Emch+Berger AG  Bern 19

ZSoil Model
− Very (suspiciously) good agreement between monitoring 

and model

− Backfill and removal of struts

− →additional settlements

− see vertical displacements

− Backfill and pressure of compaction 

− → pushing back into soil

− see inclinometers
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Impressions
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ZSoil Material

− Still-water deposit

− HS-small strain

− Friction angle φ = 22°,

− Dilatany angle ψ = 0°

− Cohesion c = 5 kPa

− M1 = 4’000 kPa = E_ref_50

− M2 = 10’000 kPa = E_UR

− «M0» = 47’000 kPa = E_ref_0

− Permeability

− K_hor 5e-6 m/s

− K_vert 5e-7 m/s

− Later 100x smaller for «undrained» effects

− Personal observations after excavation: 
close to clay

− Max eff. suction according to Bishop 14 kPa (1.4m)

− (for the backfill material 10 kPa (1.0m))
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ZSoil Material

− Gravel/rubble

− HS-small strain

− Friction angle φ = 35°

− Dilatany angle ψ = 5°

− Cohesion c = 0 kPa

− M1 = 35’000 kPa = E_ref_50

− M2 = 105’000 kPa = E_UR

− «M0» = 205’000 kPa = E_ref_0

− Permeability

− K_hor 4e-4 m/s

− K_vert 4e-5 m/s
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ZSoil Drivers
− B3 and B5

− Quasi-undrained; consolidation
(and 1/100x permeability)

− B4 and B6

− Drained; driven loads – steady state
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Pore pressure by Bishop
− Quasi-undrained; consolidation − Drained; driven loads – steady state

− The suction due to the excavation reduces
from 12 kPa to 6 kPa.
(pore pressure increases)

− There is no suction below the 
water table.

− No change in time

ZSoil Symposium 28.08.2026
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Effective stress σ’
− Quasi-undrained; consolidation − Drained; driven loads – steady state

− Effective stress decreases in magnitude
from -147 kPa to -129 kPa.

− Effective stress -93 kPa

− No change in time
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Total stress σ
− Quasi-undrained; consolidation − Drained; driven loads – steady state

− Total stress decreases in magnitude
from -135 kPa to -126 kPa.

− Total stress -109 kPa

− No change in time 
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Deformation
− Quasi-undrained; consolidation − Drained; driven loads – steady state

− Deformation from -13 mm to -15 mm − Deformation -16 mm
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Deformation

− Deformation increases over time
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Thank you for your attention!

Picture by 

Dr. Walter Steiner / B+S
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