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Technical Approach for
Practical Simulations on a 1:1 Scale

Dr.-Ing. Bert Bosseler
- Research Director -

IKT-Institute for
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Pipe Jacking System and Process
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Thomas Wolf

Pipe Jacking: Objectives
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Pipe, Pipe Joints, Pressure Transmission, Jacking Process, Curves

Pipe Jacking: Issues
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Pipe String Geometry, Pipe Joint Characteristics....

Quelle: Braumann Tiefbau

Pipe Jacking: Main Issues
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Spannung - Gesamtverformung jeweils nach dem 1. Und 20. Zyklus
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Pipe Joints: Pressure Transmission Materials

www.ikt.deIK
T 

-I
ns

tit
ut

 fü
r U

nt
er

ird
is

ch
e 

In
fr

as
tr

uk
tu

r

Pressure Transmission: Material Imperfections
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Pipe Joints: Pressure Transmission Rings
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Pipe Joints: Pressure Transmission Rings
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Pipe Joints: Pressure Transmission Rings
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∆ M

Da

Pipe Wall: Geometrical Imperfections
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Pipe Joints: Conditions on site?

Approaches to Technical Problems
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Failure Mode:

Single Pipe Axial Pressure Tests
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Pressure Transmission Rings: Material Tests

www.ikt.deIK
T 

-I
ns

tit
ut

 fü
r U

nt
er

ird
is

ch
e 

In
fr

as
tr

uk
tu

r

Milligan/Norris 1999

Jacking force activates pressure transmission rings

Pressure rings induce bending moments

Bending moments induce pipe movement

Curves, Steering Processes, PT-Materials, 
Imperfections, Process Control, Overcut...?  

Pipe String Behaviour on 1:1 Scale

Pipe movement induces bedding reaction
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Jacking Station (4 x 2.000 kN)
IKT-Pipe Jacking Simulator
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R5R4
R1

R3R2

IKT-Pipe Jacking Simulator: „Example Route“
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R5R4
R1
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IKT-Pipe Jacking Simulator: „Example Route“

StraightStraight

RR11: Deviation from : Deviation from 
target routetarget route

RR22: Steering correction: Steering correction

RR3,43,4: Return to target route: Return to target route

StraightStraight

RR55: Curve: Curve

StraightStraight
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In-situ experience and
Mathematical models

Planned route
Jacking forces

Soil properties
External loads

Pipe/joint
loading

Design

IKT-Pipe Jacking Simulator: Concept
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In-situ experience and
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Planned route
Jacking forces

Soil properties
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Design

PipePipe--
damagedamage

IKT-Pipe Jacking Simulator: Concept
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Bed stress Pipe string    
reacts 

IKT pipe-jacking simulator

Route simulation
Loading cycles

In-situ experience and
Mathematical models

Planned route
Jacking forces

Soil properties
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Pipe/joint
loading

Design

IKT-Pipe Jacking Simulator: Concept
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Pipe/joint 
performance 

Critical jacking 
situations

Bed stress Pipe string    
reacts 

Structural concepts 
IKT pipe-jacking simulator

Route simulation
Loading cycles

In-situ experience and
Mathematical models

Planned route
Jacking forces
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loading

Design

IKT-Pipe Jacking Simulator: Concept
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