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Abstract 
The German Federal Institute for Material Research and Testing maintains a “test site 

technical safety” (BAM-TTS) at Horstwalde, 50 km south of Berlin, Germany. Triggered by 
a European research project on the re-use of foundations, a test/validation center dedicated to 
non-destructive testing in civil engineering was founded. By the end of 2008 a variety of full 
scale bridge parts, a foundation slab, as well as ten bored piles with different lengths and 
built-in flaws were made available. Currently, various other testing objects are under 
construction, e.g. a pile secant wall and a network of boreholes for subsoil investigations. 

Until recently the work was focused on foundation inspection techniques. Advanced 
ultrasonic measurement and imaging techniques for the investigation of slabs have been 
developed and validated at the site as well as several pile testing techniques. Other recent 
activities are forensic bridge part investigations, research on tree tomography or round robin 
tests. 

Résumé 
L'institut fédéral allemand pour la Recherche et Essai de Matériaux maintient « un site test 

technique d'emplacement d'essai » (BAM-TTS) à Horstwalde, 50 kilomètres au sud de Berlin, 
Allemagne. Ce centre de test/validation consacré aux essais non destructif en le génie civil a 
été fondé suite au démarrage d’un projet de recherche européen concernant la réutilisation 
des fondations. Vers la fin de l’année 2008, une série complète d’éléments de pont, un 
élément de fondation, ainsi que dix pieux forés avec des longueurs différentes et des conduits 
intégrés ont été rendus disponibles. 

Actuellement, les divers autres objets d'essai sont en construction, notamment un mur 
sécant à un pieu et un réseau des forages pour des investigations souterraines. Jusqu'à un 
temps récent, le travail a été concentré sur des techniques d'inspection de fondations. Des 
techniques ultrasoniques avancées de mesure et d’imagerie, pour des inspections de dalles ont 
été développées et validées sur le site, ainsi que plusieurs méthodes d'essai de pieux. Les 
autres activités récentes se résument dans les investigations légales d’éléments de pont et la 
recherche sur des essais de tomographie d’arbres ou de groupe de travail d'exploitation. 
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1 Introduction  
Non-destructive testing (NDT) methods are used more and more frequently for civil 

engineering purposes. Newly developed techniques (e.g. for ultrasonic inspection of concrete 
elements) promise a breakthrough in commercial application (e.g. Friese et al, 2008). In 
foundation engineering NDT techniques have been used for several decades, e.g. the low 
strain pile integrity testing method. However, the application of NDT in this area is still 
limited mainly due to: 
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• Lack of testing methods for complex problems 
• Unavailability of validation procedures for many test methods 
• Lack of accuracy (or unknown accuracy) for several testing problems 
• Lack of regulations and recommendations in many sectors  
 

Triggered by a European joint research project (“RuFUS”, see Butcher, 2006) BAM has 
started to establish a NDT test and validation center for civil engineering applications. First 
steps have been presented by Niederleithinger & Taffe (2006). This facility has made the 
development, improvement and validation of foundation evaluation techniques possible and 
is currently extended for additional applications of NDT-CE. Similar activities, but differing 
in size and scope, are undertaken at other institutions, e.g. LCPC.  

2 The Site 
The BAM test site technical safety (BAM-TTS) at Horstwalde, a 1.2 km² former military 

training site, is located about 50 km south of Berlin (Figure 1). Currently, it is mainly used 
for testing and certification of explosives, fire safety systems or drop tests of waste 
containments. The site is available on a long-term basis for research projects in cooperation 
with academic institutes, industry and public authorities. On-site offices, workshops and 
conference facilities are also available. 

The geological characteristics are as follows: the glacial sediments in the subsurface 
consist mainly of medium to densely layered sands plus lenses of silt, clay or peat. The 
groundwater level is about 3 to 4 m below surface. Several boreholes and CPT results are 
available. 

 

 
Figure 1. Aerial photograph of the 

BAM test-site technical 
safety at Horstwalde 

Figure 2. Photograph of the foundation test 
objects at Horstwalde 

slab 

piles 

3 Test objects 
Related to foundation investigation, ten bored piles (Figures 2, 4) and a foundation slab 

(Figure 2, 3) are available. They are partially instrumented with strain gages and equipped for 
several types of NDT measurements. The 60 cm diameter piles have different lengths 
between 8,5 and 12 m and had been tested with low-strain method immediately after the 
pouring of concrete (Niederleithinger & Taffe, 2006). Due to close supervision of the 
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construction process the pile length is known with an uncertainty of ±10cm. Some of the piles 
have artificial defects made by gravel filled geotextile bags. Observation boreholes near the 
piles, CSL access tubes and strain gauges allow a large variety of experiments. 

Due to close cooperation with the German Federal Highway Institute we have been able to 
get several large-scale bridge parts to our site, mainly from prestressed concrete bridges, 
which had to be replaced due to tendon failure. Latest acquisitions are two 12 m girders from 
a bridge over the central highway in Berlin (Figure 5). These objects are used to verify 
measurements results which have been obtained at the bridges before takedown and to 
validate NDT-CE methods at objects incorporating properties of real world constructions. 
Fig. 5 (right) shows the operation of one of the BAM scanning systems performing radar 
measurements to localize tendon ducts. 

In addition a variety of lab made test specimen (concrete walls with different properties, 
surface conditions and attached/built-in objects, concrete railway tracks) have been set up. 
Even trees in the surrounding forest are available as reference for stability assessment 
methods (Figure 6, Martin, 2009). 

 
 

 
Figure 3. Sketch of NDT test slab (size 5 

by 5 m). 
Figure 4. Sketch of NDT test piles 

 
Figure 5. Girders from 1970’s highway bridge. Length 12 m. Left: Full view. Right: 

automated radar scanning for tendon duct localization. 

8.5 - 12 m 

flaws 
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4 Recent activities 
BAM and national and international partners already use the site for method validation, 

equipment tests and training. Most German pile integrity testing companies paid a visit to 
Horstwalde in 2008 for round robin measurements (Figure 7, Klingmüller, 2007). Taffe 
(2009) spent great effort on experiments supporting the development of a validation strategy 
for NDT echo methods (e.g. ultrasonic echo, pile integrity testing). Tree tomography is an 
more exotic example of Horstwalde activities (Figure 7, Martin, 2009). 

Niederleithinger (2006) used the piles to check the results of CEFIT simulations of the 
parallel seismic and the pile integrity testing method. An optimized interpretation method for 
parallel seismics was also developed using data from Horstwalde. This method uses 
traveltimes of waves generated by a hammer impact on the pile head to sensors in an adjacent 
borehole to determine the pile length (Figure 8, Figure 9). The pile length is traditionally 
determined from the depth of the inflection point of the travel times (here: 10 m), but can now 
be defined more accurately by curve fitting taking the pile-borehole distance into account 
(Niederleithinger, 2005). Result in Figure 9 is 9.4 m (true length 9.5 m). 

In parallel, a test site for tomographic and seismological  methods for subsoil investigation 
is set up by the University of Potsdam. Ten boreholes with depths up to 45 m are drilled and 
partially instrumented (Figure 10). First results, evaluated with new interpretation techniques, 
have recently been published (Figure 11, Lindner et al, 2008). 
 

Figure 6. Round robin test on pile integrity 
testing under adverse conditions 

Figure 7. Complex resistivity 
tomography on a 
reference tree (see Martin, 
2009) 

5 Conclusion and Outlook 
Several objects are planned or under construction. For example at time of the conference 

in spring 2009 an objects resembling a pile secant wall will be available to evaluate methods 
to investigate the foundations of flood protection walls (0). New facilities available in 2009 
allow also scheduled trainings for certification and workshops. 
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Figure 8. Parallel seismic measurements on 

Horstwalde test piles.  
Figure 9. Evaluation of a parallel 

seismic dataset. True pile 
length 9.5 m, test result 9.4 
m 

 
Figure 10. Borehole 

preparation for the 
subsoil tomography 
testsite  

Figure 11. P-wave velocity tomogram. Soft layers 
are identified by low velocities (bright, 10-
13 m depth). Adopted from Lindner et al, 
2008. 

In addition, a consortium was set up to use a part of the site for research on new 
construction and maintenance methods for buildings and infrastructure meeting the 
challenging demands of the next decades as climate change, security, increase of energy cost 
or need for high flexibility. The main advantage of the site will be the long-term availability. 
The same test specimen and objects will be available to researchers and engineers over a long 
period to monitor change over time as well as to assess the benefit of new testing techniques. 
Thus it can be expected that Horstwalde will make valuable contribution to the improvement 
and promotion of NDT-CE. 
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Figure 12. Pile secant wall test specimen currently 
under construction at Horstwalde. Left: 
Sketch. Top: Photograph. Height 4 m. On top 
reinforcement and crosshole sonic logging 
(CSL) access tubes. 
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