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

Figure 1 — Roller Sketch Proposal

ASSUMPTIONS
DESCRIPTION VALUE
Steel density 7850 kg/m3
Freshwater density 1000 kg/m3
Elastic modulus for steel 207 GPa.
Distance between roller centres 10m
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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.

* 12mm OFFSET

Between tunnel segments on the curved sections

CASE DESCRIPTION VALUE

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

Figure 1 — Roller Sketch Proposal
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GRADO DI FRECISIONE :
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WHEELS CAPACITY

Tread and tyre hardness
80 Shore D

Rolling resistance

excellent

Wear resistance

very good

Operating noise / floor surface preservation

satisfactory

EAURINI

Technical data:

Wheel 0 (D)

Wheel width

Load capacity at 4 km/h
Load capacity (static)
Bearing type

Axle bore @ (d)

Hub keyway (T1)
Temperature resistance min
Temperature resistance max
Tread and tyre hardness
Unit weight

MNon-marking

Electrically conductive
Antistatic
Corrosion-resistant
Heat-resistant

Non-staining

Tread hydrolysis-resistant
Suitable for autoclaves

® b > B &

(3

S
X X X X

250 mm
80 mm
6,000 kg
15,000 kg
ball bearing
50 mm

90 mm
-20°C

80 °C

80 Shore D
6.313 kg

X X
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Spinta tecrica
in funzione della
pressione

Theorical thrust in
pressure function.

WHEELS CAPACITY

AA(1:11)

A
!

CAPACITA’ MAX DI SPINTA
MAX CAPACITY OF THRUST

!
26.000 Kg
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PRESSIONE MAX DE’LA\FORO
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13.000 Kg

B, Sppr M3
A L e s

MAX WORKING PRESSURE
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s2480 BIGNOZZI

86500 Via Comunale 65 - 44012 BONDENO - FERRARA
100500 ITALY
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150 bar
28150 daN

28705 kg
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WSS B\ (IR 200 bar /40200 daN / 40993 kg
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Ansys

2022 R2

CALCULATIONS REPORT

 LOADS ON SLIDING SHOES 1{

* LOADS ON CANTILEVER BOGIE AND WHEELS I X

 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

EAURINI Spring Session 2025



JAD CONDITION 1-0°
Jisplacernent TUBO 1
;

ote Displacernent TUBO 1
tponents: 000 mm

CALCULATIONS REPORT

VERTICAL LOAD

DESCR'PT'ON VALUE 0,00 1000,00 2000,00 ()
500,00 150000
Support on DN36 pipe

Maximum required vertical load by DN36 pipe 25400 kg

Maximum vertical load by DN36 pipe adopted 26000 kg Kt
[ Bott Pretension: Lock ; /

l Bolt Pretension 2: Lock
l Bolt Pretension 3: Lock

Maximum weight of sliding shoe 800 kg | i
. Bolt Pretension 5 Lock

. Bolt Pretension 6 Lock
. Bolt Pretension 7t Lock

Maximum vertical load on one sliding shoe 26800 kg ~ 263000 N | E
Bolt Pretension & Lock
. Bolt Pretension 10:

[EY Eolt Pretensiop ddiliack
ety .

Maximum vertical load on one cantilever bogie 263000 N

2000,00 {rmrn)

1000,00
500,00 1500,00

Maximum vertical load on one wheel 131500 N
Load pretension of bolts

Novel Construction

Spring Session 2025
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51 Stress

AL 45 Ansys
2022 R2

CALCULATIONS REPORT

 SLIDING SHOE FACING A STEP

®
100,20 {rrrv)
s

Stress into steel body of sliding shoe

LONGITUDINAL LOAD

750,00

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 e Z’<

LOAD CONDITION 1A.1 - longitudinal load

EAURINI Spring Session 2025



LOAD CONDITION 1
ALL VERTICAL LOAD ON ONE
CANTILEVER SUSPENSION

CALCULATIONS REPORT

 SLIDING SHOE FACING A STEP
* SLIDING SHOE SUBJECTED TO LATERAL LOAD

263000 N 263000 N

LOAD CONDITION 2
VERTICAL LOAD ON TWO
CANTILEVER SUSPENSIONS AT 45°

LOAD CONDITIONS

DESCRIPTION z|
LOAD CONDITION 1A VERTICAL + LONGITUDINAL |
LOAD CONDITION 1B VERTICAL + TRANSVERSAL
LOAD CONDITION 2A VERTICAL + LONGITUDINAL LOAD CONDITION 3
VERTICAL LOAD ON TWO
CANTILEVER SUSPENSIONS AT 45°
LOAD CONDITION 2B VERTICAL + TRANSVERSAL
LOAD CONDITION 3A VERTICAL + LONGITUDINAL % & &,
LOAD CONDITION 3B VERTICAL + TRANSVERSAL Q‘y

Novel Construction
Spring Session 2025
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g Microtune| conexion mar-tierra
} Coatzacoalcos

Microtunel de 1700 metros

3 ductos dentro el microtunel

Diametro microtunel de 3 metros

Plataforma de 130,000m2

Shaft de 10 m profundidad y 25 m de diametro

PFOEHD Dk AIMUOVIRE PO AFCRTUSA

G{1:4)
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1- LOAD COMBINATION 1 ONSHORE AND OFFSHORE PIPE CLAMP:

N

om 00 1000100 )
[ E—

e L0

—C.G. Figure 1: “Cravatta™ Assembly

N

AN /

22 Ton 22 Ton 22Ton 22 Ton
3- LOAD COMBINATION 3 ONSHORE PIPE CLAMP 2- LOAD COMBINATION 2 OFFSHORE PIPE CLAMP
CG.
] Le
4o . 5L Yon Ton 14,88 14,38 Ton
Ton 16,24 16,24 Ton
Total 46,00 Ton Total= 46,00 Ton

el ——
Figure 5: LC3 Loads Figure 4: LC2 Loads
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cause together, we can do anything...

ICAURINI

1955
2025

www.laurini.com
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