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Introduction

Zaporizhia Wind Farm 
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500 MW Zaporizhia Wind Farm / Ukraine:

• Turn of investment: > 500 million US Dollar for Phase I (225 MW)

• Turn of investment: > 1 billion US Dollar for the complete project (500 MW)

• Pile tests: 5 compression tests + 2 pulling tests in 2016

8 compression tests + 2 pulling tests in 2017

• Costs for pile load tests: hundreds of thousands Euro in 2017

•  TÜV NORD services:

• Geotechnical consultancy (recommendations for the 

survey campaign, calculation of pile bearing capacity, etc.)

• Plausibility check of the Ukrainian geotechnical reports

• Supervision of the construction works for the test piles

• Supervision of the static pile load tests 650 tons static pile load test / compression test
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500 MW Zaporizhia Wind Farm / Ukraine:

• Biggest (planned) wind farm project in the Ukraine

• Final layout: max. 167 WTG with a rated output of 500 MW 

• Actual phase: 62 WTG with a rated output of 225 MW

• Geology: Loess-like deposits with a thickness of > 20 m

• Foundation design: Pile foundations with Ø 118 cm bored piles 

(typical Ukrainian pile diameter) 

• 24 - 28 bored piles below each WTG foundation

• Pile lengths between 14 - 26 m

• Pile loads between 180 - 240 tons per pile

• Needed amount of concrete: approx. 1,400 m3 for 1 foundation

(810 m3 for the piles and 590 m3 for the foundation)

• Approx. 86,800 m3 of concrete are needed for 62 WTG foundations

• Area size of the crane pads: approx. 42,000 m2 for 62 WTG

• Total length of roads: approx. 74 km

650 tons static pile load test
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500 MW Zaporizhia Wind Farm / Ukraine:

•  TÜV NORD services:

• Geotechnical consultancy (recommendations for the 

survey campaign, calculation of pile bearing capacity, etc.)

• Plausibility check of the Ukrainian geotechnical reports

• Supervision of the construction works for the test piles

• Supervision of the static pile load tests

Fine grained silt and 

clay deposits with 

varying consistency
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500 MW Zaporizhia Wind Farm / Ukraine:

• Geological site conditions:

• An intensive laboratory testing program and hundreds 

of drilling logs, SPT profiles and CPT logs were realized
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500 MW Zaporizhia Wind Farm / Ukraine:

•  TÜV NORD services:

• Geotechnical consultancy (recommendations for the 

survey campaign, calculation of pile bearing capacity, etc.)

The prognosis of the pile work line

is difficult for piles within cohesive soils 

(e.g. Loess). Therefore static pile load 

tests are very important  / obligatory for 

such geological strata. 
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500 MW Zaporizhia Wind Farm / Ukraine:

•  TÜV NORD services:

• Geotechnical consultancy (recommendations for the 

survey campaign, calculation of pile bearing capacity, etc.)

• Plausibility check of the Ukrainian geotechnical reports

• Supervision of the construction works for the test piles

• Supervision of the static pile load tests

Bauer BG-25 Drilling Rigg 

Auger drilling: 

Used in stiff 

and hard loams 

Bucket drilling: Used in 

water-saturated sands 



500 MW Zaporizhia Wind Farm / Ukraine / Mr. Christian Schümann  10

500 MW Zaporizhia Wind Farm / Ukraine:

•  TÜV NORD services:

• Geotechnical consultancy (recommendations for the 

survey campaign, calculation of pile bearing capacity, etc.)

• Plausibility check of the Ukrainian geotechnical reports

• Supervision of the construction works for the test piles

• Supervision of the static pile load tests

30 m3 of concrete were needed 

for the 26.6 m long test pile TP-5 

26.5 m long steel 

reinforcement 
Water runs out, when the concrete 

has nearly filled the complete pile 
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500 MW Zaporizhia Wind Farm / Ukraine:

•  TÜV NORD services:

• Supervision of the construction works for the test piles

Additional remarks and 

corrections which were done 

during the supervision of the 

pile construction works 
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500 MW Zaporizhia Wind Farm / Ukraine:

•  TÜV NORD services:

• Geotechnical consultancy (recommendations for the 

survey campaign, calculation of pile bearing capacity, etc.)

• Plausibility check of the Ukrainian geotechnical reports

• Supervision of the construction works for the test piles

• Supervision of the static pile load tests

One central test pile (26.6 m long) and 

six anchor piles (13.0 m long) are 

prepared for the static pile load test. 
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500 MW Zaporizhia Wind Farm / Ukraine:

•  TÜV NORD services:

• Geotechnical consultancy (recommendations for the 

survey campaign, calculation of pile bearing capacity, etc.)

• Plausibility check of the Ukrainian geotechnical reports

• Supervision of the construction works for the test piles

• Supervision of the static pile load tests

Eight DGO-100 hydraulic jacks 

are needed to produce the 

maximum test load of 650 tons 

A special steel rig transfers the 

pulling forces from the jack 

actions to the six anchor piles 
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500 MW Zaporizhia Wind Farm / Ukraine:

•  TÜV NORD services:

• Geotechnical consultancy (recommendations for the 

survey campaign, calculation of pile bearing capacity, etc.)

• Plausibility check of the Ukrainian geotechnical reports

• Supervision of the construction works for the test piles

• Supervision of the static pile load tests
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500 MW Zaporizhia Wind Farm / Ukraine:

•  TÜV NORD services:

• Geotechnical consultancy (recommendations for the 

survey campaign, calculation of pile bearing capacity, etc.)

• Plausibility check of the Ukrainian geotechnical reports

• Supervision of the construction works for the test piles

• Supervision of the static pile load tests

Two reference marker 

points were installed. 

These marker points are 

used for the subsidence 

measurements 

Two Type 6 PAO deflection indicators 

with 0.01 mm accuracy grade were used 

for the subsidence readings 
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500 MW Zaporizhia Wind Farm / Ukraine:

•  TÜV NORD services:

• Supervision of the static pile load tests

The test pile directly starts to 

move / sink down when the 

next load step is achieved 
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500 MW Zaporizhia Wind Farm / Ukraine:

• Results of the static pile load tests

Typical  pile work line: 

Starting with low to 

moderate pile subsidence 

values, before the pile  

achieves the ultimate load 

bearing capacity where the 

subsidence values increase 

significantly.
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500 MW Zaporizhia Wind Farm / Ukraine:

• Results of the static pile load tests

The measured pile work line 

is quite different from the 

theoretical prognosis of  the 

pile work line. At the 

beginning  very small pile 

settlements were produced 

(high jacket friction / sleeve 

friction forces).  

Suddenly, when the test load 

reaches a value of 540 tons 

the test pile has lost its 

stability and does not 

stabilize anymore. Maybe 

soil liquefaction happened 

within the cohesive, fine 

grained soils near the pile 

end. The measured results 

show that the static pile load 

tests were obligatory! 

What happened here?
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500 MW Zaporizhia Wind Farm / Ukraine:

•  TÜV NORD services:

• Supervision of the static pile load tests

The pile tests took up  

to max. 4 days (here: 

30.08. - 02.09.2016) for 

each test pile! During 

these 4 days the 

different load steps and 

hydraulic pressure 

forces and also the 

measurement of the 

pile subsidence were 

done “by hand” (not 

automatically).   
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500 MW Zaporizhia Wind Farm / Ukraine:

•  TÜV NORD services:

• Supervision of the static pile load tests

It looks like the pressure force in the hydraulic cylinders was reduced because of the pile 

subsidence. In such cases the pressure force must be corrected “by hand”. Maybe this was 

missed for a period of time because of the long test procedure. After the correction was done,   

the pile subsidence increases to the normal (high) values.
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500 MW Zaporizhia Wind Farm / Ukraine:

•  TÜV NORD services:

• Supervision of the static pile load tests

Impression of the pile 

load test procedure on 

the wind farm site   
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500 MW Zaporizhia Wind Farm / Ukraine:

• Results of the static pile load tests (test campaign 2016)
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500 MW Zaporizhia Wind Farm / Ukraine:

•  TÜV NORD services:

• Geotechnical consultancy (recommendations for the 

survey campaign, calculation of pile bearing capacity, etc.)

• Plausibility check of the Ukrainian geotechnical reports

• Supervision of the construction works for the test piles

• Supervision of the static pile load tests

• to be continued….

Pulling pile tests 

were executed 

on 2 x 3.0 m and 

2 x 1.8 m long 

test piles
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Many thanks 

for your attention!


