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MICROTUNNELING PROJECT

• 36’’ STEEL PIPE

• CONCRETE TUNNEL: 4266 m / 2,0 m ID / 2,5 m OD

• N.5 SHAFTS:

ID DEEP

SHAFT 1 12,5 m 13,15 m

SHAFT 2 12,5 m 15,83 m

SHAFT 3 12,5 m 30,19 m

SHAFT 4 12,5 m 22,27 m

SHAFT 5 9 m 15,19 m

TUNNEL LENGTH (m)

SHAFT 5 TO SHAFT 4 888,52

SHAFT 4 TO SHAFT 3 1170,15

SHAFT 3 TO SHAFT 2 859,48

SHAFT 2 TO SHAFT 1 1310,4



SHAFT 5 TO SHAFT 4
888,52 m
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SHAFT 3 TO SHAFT 2
859,48 m

SHAFT 4 TO SHAFT 3
1170,15 m

SHAFT 3 TO SHAFT 2
1310,40 m



LINE PIPE PARAMETERS
DESCRIPTION VALUE

Pipeline material specification API5L X70
Specified minimum yield strength 483MPa
Outside diameter 914 mm
Wall thickness 14.7 mm

PIPE WEIGHTS
DESCRIPTION VALUE

Coated pipeweight in-air – empty 326 kg/m
Coated pipeweight in-air – flooded with test water 940,61kg/m

TUNNEL RADIUS OF CURVATURE
DESCRIPTION VALUE

Vertical radius of curvature 2000 m
Horizontal radius of curvature 1120 m
Combined Radius 977 m

ASSUMPTIONS
DESCRIPTION VALUE

Steel density 7850 kg/m3
Freshwater density 1000 kg/m3
Elastic modulus for steel 207 GPa.
Distance between roller centres 10 m
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LOADS ON CASING ROLLERS

• WORST-CASE SCENARIO

Both vertical and horizontal radius are acting at the same time.

The bending and pipe weight will act in the same direction.

• ROLLERS WILL RUN ON TUNNEL WALLS

There will not be any concrete fill basement or any rail track.

• 12 mm OFFSET 

Between tunnel segments on the curved sections

CASE DESCRIPTION VALUE

Rollers every 10 m Maximum load per leg 25,4 tons
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WHEELS CAPACITY
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WHEELS CAPACITY

150 bar

28150 daN

28705 kg
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WHEELS CAPACITY 200 bar / 40200 daN / 40993 kg
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CALCULATIONS REPORT
• LOADS ON SLIDING SHOES

• LOADS ON CANTILEVER BOGIE AND WHEELS

• BOLT PRETENSION AND FRICTIONAL CONNECTION BETWEEN SLIDING 

SHOE AND DN36 STEEL PIPE

• FEA VERIFICATION OF SLIDING SHOE

• VERIFICATION OF DN36 STEEL PIPE SUBJECTED TO SLIDING SHOE LOADS

• VERIFICATION OF BOLT CONNECTIONS

• VERIFICATION OF PIN CONNECTIONS
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CALCULATIONS REPORT

VERTICAL LOAD

DESCRIPTION VALUE

Maximum required vertical load by DN36 pipe 25400 kg

Maximum vertical load by DN36 pipe adopted 26000 kg

Maximum weight of sliding shoe 800 kg

Maximum vertical load on one sliding shoe 26800 kg ~ 263000 N

Maximum vertical load on one cantilever bogie 263000 N

Maximum vertical load on one wheel 131500 N
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CALCULATIONS REPORT

LONGITUDINAL LOAD

DESCRIPTION VALUE

Maximum longitudinal load on cantilever bogie 73830 N

Maximum longitudinal load on sliding shoe 73830 N

Maximum total load on cantilever pin 273166 N

Maximum total load on wheel 172688 N

• SLIDING SHOE FACING A STEP
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CALCULATIONS REPORT

LOAD CONDITIONS

DESCRIPTION

LOAD CONDITION 1A VERTICAL + LONGITUDINAL

LOAD CONDITION 1B VERTICAL + TRANSVERSAL

LOAD CONDITION 2A VERTICAL + LONGITUDINAL

LOAD CONDITION 2B VERTICAL + TRANSVERSAL

LOAD CONDITION 3A VERTICAL + LONGITUDINAL

LOAD CONDITION 3B VERTICAL + TRANSVERSAL

• SLIDING SHOE FACING A STEP

• SLIDING SHOE SUBJECTED TO LATERAL LOAD
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FEM ANALYSIS
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WHEELS CAPACITY
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LIFTING BEAM
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INSTALLATION TOOL



WINCHES
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cause together, we can do anything…

THANK YOU!

www.laurini.com
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