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Slab design: Outline

e Specification definition

e Civil engineering: Call for competence
 ESRF: doing parallel engineering

e Selecting final solution

e Processing solution
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Extending slab through a series of various species
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The ESRF world ~ €°'"*  Cjyjl engineering
design world

!

e Translate spec. in civil

e Spec. of performances
engineering
e Hold points
e Design —arguments

. e . (demonstrate)
* Quadlification o .
® rganise
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~ The ESRF design principle: implementing

Vibration Stability
Thermal aspects
Permanent performances
Slow - fast events

INGEROP

GROUP 6

MASTER

SECHAUD & BOSSUYT
SETEC

Setup a specification close to
scientific needs

... We are able to measure what
we ask for

Organise competitive evaluation
And look at
*Technical arguments
How data are handled
eShow some calculations

Select a skilled engineering
company

eable to understand features
eable to traduce in terms of civil
engineering

Make proposal

Quality of models
Small quantities: 200 nrd

SECHAUD & Bossuyt
10 specialized
companies regrouped
together



Building programme definition: the site cultural noise

Explain why there are many parameters

Explain why what are vibration effects

. —

The ESRF site from 13000 m

i Vertical Vibration displacement around SRTU at the ESRF
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Typical site vibration spectrum

Not really a pb
— EastWest Because large spatial
Wavelength correlation

Stronger
specifications
for instruments
In this area
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From optics approximation:
angle = linear displacement
of focus spot

0 =10 nm (tolerance)
q =50 mm (focus)

ents are dominating stability ...!
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Permanent Slow/fast events:

Vibration limit: Hourly daily
1to 100 Hz Seasonal yearly
No noise amplification Slab Slope < 200 nrd
< 1.5 um p2p Fork lift @ 10 m

No angular amplitude
< noise (15 nrd) Settlement: 250um/year
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Our own way... as non specialists

The ESRF side ‘ * Make our own model,

calculate, identifying

. Spec. of performances
. Hold point

lificati e Measure thermal effects
e quaiijication

e Set questions to Eng.

International evaluation panel: Soleil - Diamond — ALBA — PETRA Ill — (Megajoule)

Ph. Eymard J. Kay L. Miralles F. Hermann
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Present slab thermal deformation measurement
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Model of the thermal “skin depth”

Steady heat wave propagation in a concrete wall...
starting from the heat wave equation
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~ Slab Thermal analysis: Thick or thin ?

i) Sinusoidal thermal wave
Calculation of the thermal wave diffusion

PSRN Thermal gradient AT ° C

Thinner slab 2.5m

Slab
thickness

Typical penetration dept Water table

For a heat wave Thick slab closer

To water table

Local temperature

\ Linear thermal gradient through the slab Courtesy: Shahrokh Ghavamian



Slab thermo-mechanical analysis: dynamic wave from top (air conditioning)

Slab vertical deformation [um]
For different thicknesses [cm]
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Slab angular deformation [nrad]
For different thicknesses [cm]

(nrad) | r

gP2F

Courtesy
Shahrokh

Ghavamian ' Morning shape




Response to thermal waves: =1 = C over
24H

Thermal deflection in microns Thermal slope in nano-radians
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Other issue ! =2 Air conditioning is linked to the slab thickness: 7+0.25 ° C goal

Courtesy Sh Ghavamian



Then the ESRF slab solution is...

Special concrete: low energy shrinkage \

Concreteqayer 35cm Thermal
Reinforcing rebars
. rocess
Bituminous layer 2t0 3 mm p
Soft flat concrete layer 10cm
2"d Rollcrete layer
(compacted) 25cm

1strollcrete layer

30 cm Mechanical
(compacted)

process

Compacted soil

fiP e ety TN ~ Natural base
400 to 600 MPa ; ;' TR T : ;

...Also thermal hydratation shrinkage history




HLS probes

Laser tracker network
3 month history
Strain gauge inside

_ . Quality record at the pouring

1st; rollcrete = poor mixing — removed once
Soft lean concrete layer = not horizontal
. Bituminous layer - peeling under footprint- changed

Concrete pouring is a long complex chain
Concrete cracking is measured with the ring test: 100% constrained
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Prototype slab shrinkage
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Hardening Set up process
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Deformations and slopes of the prototype slab

Deformation
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Thermal waves propagation

Record on prototype slab from embedded thermo-couples
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The concrete pouring
Is associated with

a cautious vibration
head through

the rebar's

27/09/2012 11:20 AM

Final surface aspect is
Flattened with the
“helicopter” during 6 hours

27/09/2012
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First records on ID16 slab Pedestrian walking around the probe

D16 GOLDEN SLAB - Background level - 05 october 2012 D16 GOLDEN SLAB - Walking on slab - 05 October 2012
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Not recorded at the same time

Recorded: 5th October 2012

Background
level

Pedestrian
Walking

Around
geophone

Peak to peak displacement on ID16 slab

Courtesy L.Zhang — M.Lesourd



3 years effort

*The slab seems going on the right side presently

Fundamental good understanding between teams
ESRF: demander as “ non-specialist” , but used to practice

modelling
Supplier: competent, but not used to so exotic performances

*Everyone seems having gained good experience
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