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Real time quality control
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• Device management: easy finding of devices

• Remote maintenance: monitoring of maintenance

intervalls, identification of idle times, theft protection

• Site management: effective use, report generation, 

CAD plans on site, quality and claim management

Keller quality production manager
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Data flow automation
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Easy finding of the devices
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Automatic reports per pile
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Automatic reports per shift
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Automatic reports per area
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Fast overview of different sites
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Fast overview of production data
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help at any time – Remote Diagnosis

via update Server

automatic software transfer even with 

slow data connection

process update carried out in 

coordination with the site

via remote access
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Result verification, Test field in Constance

The soil consists of: 

3 m fill, 

Marine clay, very soft to soft and

Firm marl from 25 m on 

Water table at -1,5m

CPT 1B 1-04
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Planning of load tests in Constance 
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Aim of load tests

Direct comparison in homogeneous soil of

Displacement concrete pile (FDP), 

Vibro-concrete columns (VCC), 

Vibro-mortar columns (VMC)

Direct comparison of static and dynamic load tests



Displacement concrete piles

Brand names: FDP, VBP, CMC… 

Bored piles according to DIBT German construction institute

(Execution and design)

Execution according to EN 12699 (pile spacing 6-10D, 

mimimum reinforcement required, cu>15kPa)

Design according to EN 1997-1 und DIN 1054

No soil improvement!

Quelle: Bauer 

Maschinen GmbH
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Vibro-concrete columns

Brand names: VCC, BRS… 

DIBT Zulassung
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Vibro-mortar columns

Brand names: VMC, BSS,… 

DIBT Zulassung
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Load tests in Constance

Static and dynamic load tests:

1. Displacement concrete piles (FDP)

2. Vibro-concrete columns (VCC),

3. Vibro-mortar columns (VMC), 

Floating foundation!
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Static load test in Constance
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Dynamic load test in Constance
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Comparison of results

• Bearing capacity at s = 0,1D or ks = 2mm; creep decisive

• Displacement concrete pile FDP: dyn./ stat. bearing capacity with deviation of up

to 30% not satisfactory.

• Vibro-concrete columns VCC and Vibro-mortar columns VMC: dyn./ stat. bearing

capacity with deviation of only 5 % very good. 

Overview of the column systems

FDP FDP

(tension)

VCC VMC

chosen

average

column

diameter

[m]

0.35 0.35 0.45 0.55

Column

length

[m]

15.00 18.00 15.00 11.00

Column

material

C20/25, F3, 32 mm, XC3 240 kg/m³ binder,

CEM I-III 32,5,

Particle size 2/4-32
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Comparison of results
VCC

Static:

with + without

creep

Dynamic:

no creep

settlements

Creep

settlements:

46 mm 

58 mm

680 kN

560 kN

680 kN560 kN
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Comparison of results FDP

Creep

settlement:

38 mm

Static:

with + without

creep

Dynamic:

No creep settlement

560 kN

720 kN

560 kN

720 kN
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Comparison of results

Calibration and geotechnical analysis:

 Limit load was reached (static and dynamic)

Creep considered in design

Comparable deformations at servicebility load

Good agreeement wiht results

Several dynamic tests

Show negligable inhomogeneity of the soil

 Increase the safety of the structure
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Summary

In Constance, full-displacement concrete piles (FDP), vibro-concrete columns 

(VCC) and vibro-mortar columns (VMC) were installed and tested for their load-

bearing capacity in the lacustrine clay. 

In their manufacture, an on-line quality monitoring and verification system was 

used during installation to monitor productivity.

Using floating construction of the columns/piles, high axial limit loads of up to 

850 kN were achieved. This shows amazing potential in comparison with 

previously estimated loads of only half this figure.

For vibro-concrete columns and vibro-mortar columns, axial static and dynamic 

test loads agree very well, with a deviation of only 5 %; they are thus suitable for 

these foundation elements. And this example also demonstrated that dynamic 

load testing is also applicable in cohesive soils.

The fairly large difference to the statically determined load on a full-displacement 

pile was unsatisfactory.
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Outlook

Further research will have to determine whether the excess pore-water 

pressure dissipates faster during dynamic installation due to the tumbling 

motion of the depth vibrator, and thus leads to realistic loads.

To this end, a comparison of static and dynamic analysis with the Finite 

Element Method is planned. This will allow the influence of pore water in 

cohesive soils to be considered. 

The results of this research, which will require validation by field tests, should 

provide useful information for further development of the recommendations of 

the Working Group on piles regarding dynamic load testing as a function of 

the evaluation method for cohesive soils. 
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Thank You!
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