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Outline:

Survey & Alignment Group : Instrumentation and Resources

Building: Critical Slab and Tunnel Construction

Network : Installation, Measurements, Results

Dimensional Crosschecks: 
Girders, Vacuum Chambers, Fiducialization.

Next Steps
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Survey & Alignment Group :
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Survey & Alignment Group : 2006
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1  Laser Tracker Faro XI V2

1  Total Station Leica TDA 5005

1  Theodolite Leica TM 5100 A

1  Digital Level TRIMBLE DINI 12

1  Optical level WILD N3

1  3D FARO Measuring Arm (2.4 m)

3D METROLOGY SOFTWARE: Spatial Analyser from NRK

Instrumentation
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Survey & Alignment Group :
Resources

• 2 new recruitments:

Esther
 

Pulido Albert Villalobos
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Initial Status
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Building Vegetal layer removal

Start excavation

Soil movements
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Building 

Piles execution

Surface foundation
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Technical building excavation

Piles
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Building 

Technical building basement

Critical floor area
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Metallic structure
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Building 

Experimental Hall

Tunnel
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Network

Conception 

Wall Reference
Floor Reference

Tunnel
71 ground references
114 wall references
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Network

Installation 

Pillar 

Planimetric error in 
positioning the instrument :

1 σ
 

=
 

± 1.8 mm
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Points measured 
with Total Station

Planimetry precision
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Network

All points installed in 
the tunnel

Installation 
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Altimetry 

Double run leveling.
30 stations

380 observations

Altimetry precision:
1 σ

 
=

 
± 0.08 mm
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36 stations
550 observations

Network

3D Bundle Adjustment
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Network

Planimetry 

USMN: Unified Spatial Metrology Network 
Point Error: Overall RMS = 0.01787, Average = 0.01191, Max = 0.11969 'TF22' 

System Solution Time: 4.8 sec 
Uncertainty Magnitude:  Average = 0.09475, Max = 0.12191

 

'TW123' 
68.26% Confidence Interval (1.0 sigma), Samples: 300, WCF: FRAMES::LOCAL 

Uncertainty Analysis Time: 24 min, 10 sec 
No scale bars defined.

Unit: mm.
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Network

Laser tracker 
data 

Total Station
+

Digital level

Best Fit 

We are now positioned wrt

 

the building
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Network
Elevation of the tunnel ground marks 

Comparison Tracker/Digital Level (mm)

Deviation σ

 

: ± 0.07 
mm
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Diameter Crosschecks  

Comparison Total Station/Tracker (mm)

Δdist=+0.5 mm

Δdist=+0.3 mm

Passing Windows
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As built   

Ground elevation along the tunnel (mm)

Horizontality of the slab : ± 15 mm

Digital Ground 
Model
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Dimensional Crosschecks
SR Girder
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RF Cavity

Vacuum Chambers
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Dimensional Crosschecks

SR Bending Magnets 
Fiducialization
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Next Steps

Machine and Beamlines installation

Monitor the evolution of the network

Improve the uncertainty



10th International Workshop on Accelerator Alignment 
February 11-15, 2008 

KEK, Tsukuba, Japan

Survey & Alignment GroupFabien Rey

Thank you for your 
attention
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