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Contents

« Part | : Lessons Learned

v Groundwater Leakage
v' Case: The Hommelvik Tunnel

v’ Subsidence measurements and preg

« Part Il : Analysis
v" Site Characterization

v’ Actual Mechanism

v Finite element modelling and results
v’ Closing Remarks
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PART Il : Analysis

Subsidence due to GWL
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Guidance for the audience !

i A . .
MECT RN FEHRL @ Cross cutting session 8 3
- ~ _________...—l_

7, 5 —
s



Animations

e Loss of information:
« Handouts
= Pdf-files
« Sometimes animations do not run on the
presentation computer:
= Pdf-file as a backup -> loss of information
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Motivation light weight design for trains........

« Limited vehicle weight because of
approvable axle load

« Light car body structures allow Pdf'hando Ut

- longer car bodies with the same number of wheel sets and axle loads
- More passengers at the same unitoflength _______ —aum—ca=s ]
- Reduction of the gangways W e0e l OomEOoo0
- Reduction aerodynamic resistance W

= Fewer wheel sets at the same car body length
- Modified running gears = light weight potential

Motivation light weight design for trains

+ Limited vehicle weight because of
approvable axle load

B ° . Lighl car body siructures alicgwmz’“R"‘”’“"l"l S
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Pcocedure of laboratory

05 v Initial state (Hys,)
v Polishing and measurement of . every 1 000 Pdf- h andout
04 1 rotations until Pmay
E T~ v State of 4 max (Hys,)
e '
03 i I v Stop in 2-5-9 x104 rotations for the measure of ® I
“WS £
021 v State 90 000 (j,,.,)
0 50 000 100 000 150 000 200 000 v Stop in 180 000 rotations
Nombre de rotations
+ State 180 000 (1) Pcocedure of laboratory
T, —=— i Evolution of pavement friction & a2 < Initial state I:|.|..|,...|
L ¥ volishing and measurement of p, every 1 000
a4 rostEn ans untl p
Developed slide in Power-Point e ¥ Stete of i mst .
‘";- ¥ St pin 2-5-9 « 107 rotations for the measure of
Hen
az ' ' . ¥ /tate 20 TOD (p,,,)
a D0 [ B e ) 131 031 ]
Fiorsbe e 1 iaiirE ¥ Btopin 180 000 rtations
¥ Stata 180 000 (p .0
T P Evolulion of pavamant friztizn #
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48 pt
36 pt

24 pt

18 pt

12 pt <

12 pt | Need for good glasses.
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e |Lack of time

« Too many slides in a presentation.

« Time consuming elements:
= Explaining complicated diagrams

(o)
| Subsidence due to .| Time dependent |
I~ GWL with time i subsidence (Creep) |
| Ao’ _
Gvo - — Gy= 0Oy )
[Ac=0 or Ac'=-Au]
ol Time
O,,= 0,, U ety
"""""" Au
u a —
5] 24
u
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*e¢|Ljven up a presentation

Good example:

Fact: Oslo (the capital of Norway) has the highest nr of tunn:&s in the

world! [population : only around 600 000]
; -
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200 ‘ MARTN FERSLHEIDS T

Wonderful the deep
grey of the asphalt !
WUNDERVOLL = DIESES
TIEFE GRAU DES ASPHALTS!
|_ﬂ- .
15T SIE WICHT BETOREND, IESE o
EXARYE GLECRMASSIGRE DEX Isn‘t it lovely, the snow-

BLUTEWWELSSEN LINIERUNG * white road marking

with it‘s exact
regularity?

Experts consider the

coast highway
between Riva and
Limone
UNTER FACHLEUTEN GILT DIE UFERSTRECKE ZWISCHEN (Lake Garda/Italy)
A ey "HE ALS Ene DER Schiusten SrrAssen as one of the most

beautiful.
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*+| Scientific aspects (1)

0,6
058 4" —_—_—_—
| y =-0,0167x + 0,6445
0564 NG
= | |

T —
0,52 4 -------mm e
0,5 |

0 2 4 6 8 10

Pressure (bars)
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Risky in a scientific
view, but excusable
In this case.

A third/fourth value
would have required
additional test
equipment.
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* | Scientific aspects (2)

Good illustration of mathematical dependencies.
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»»|Scientific aspects (3

Complex technical processes are hard to explain and to illustrate.

Material from sources Original material

Figurs 5: Car body concepts (from left to right): differential style (Bonisch et al., 1993),
integral style (Elsner and Schnaas, 1993), hybrid style (Miiller, 1999)
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Good luck for your career as a
researcher!

Thank you for the attention !
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