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1. Introduction

The purpose of this document is to present the expected third octave noise spectra for the V172 En-
Ventus™ turbine.

Test results for this turbine are not yet available, so data are based on test results from turbines with

rotors that are as close as possible in size the V172. All results are thus based upon internal meas-
urement results obtained on V136 turbines.

2. Method

2.1 Procedure

During measurements, a very large number of correlated values for noise emission spectra and tur-
bine operating parameters are identified.

From these a relation between noise emission within each 1/3 octave band, wind speed and opera-
tional conditions are extracted. By combination of these extracted values and the actual turbine op-
eration and rotor size, an estimate of the actual 1/3 octave performance is obtained.

The frequency content is limited to the frequency range 6.3 Hz to 16 kHz to secure that measurement
system limitations are not influencing the findings. The stated spectral values are thus representative
for the expected noise emission from the turbine at each wind speed.

The method is verified as giving results corresponding to direct measured values.

The reported wind speed range cover hub height wind speeds from 3 to 15 m/s. Extrapolations out-
side this wind speed range is not possible due to limitations in the measured input data.

The stated values do not in any way enable issuing guarantees.

2.2 Physical environment

The results are valid for the downwind reference position as defined according to IEC 61400-11 Ed.3.

Applicable environmental conditions are thus corresponding to the standardized requirements as de-
scribed directly and indirectly in IEC 61400-11.

These can be interpreted as air density 1.225 kg/m?, yaw errors below +/- 15 deg. and vertical inflow
angles below +/- 10 deg. Blade condition is clean and undamaged.
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3. Results

3.1 Results V172 PO7200

(1: Hub height wind speeds [m/s]
< & & & & & & & = = = = = =
6.3 Hz 22.2 21.9 18.7 20.4 24.7 28.4 30.0 30.5 31.2 32.6 33.1 32.9 32.3
8 Hz 28.5 28.3 25.5 27.4 31.6 35.3 36.8 37.3 38.0 39.2 39.6 39.5 38.9
10 Hz 345 34.4 31.9 34.0 38.2 41.8 43.3 43.7 44.4 454 45.8 45.6 45.2
12,5 Hz 40.2 40.1 38.0 40.2 44.3 47.9 49.5 49.8 50.4 51.3 51.6 51.5 51.0
16 Hz 45.9 45.8 44.1 46.0 50.1 53.7 55.2 55.5 56.0 56.8 57.1 57.0 56.6
20 Hz 51.3 51.2 49.8 51.9 55.9 59.1 60.6 60.9 61.3 62.0 62.2 62.1 61.7
25 Hz 56.7 56.6 55.5 57.4 61.4 64.5 66.0 66.2 66.6 67.2 67.4 67.2 66.9
315 Hz 61.6 61.6 60.7 62.8 66.8 69.5 71.0 71.2 71.5 72.0 72.2 72.1 71.8
40 Hz 66.1 66.0 65.4 67.8 71.7 74.5 76.0 76.1 76.4 76.8 76.9 76.8 76.6
50 Hz 70.0 70.0 69.6 72.2 76.1 79.0 80.5 80.6 80.8 81.2 81.3 81.2 81.0
63 Hz 73.4 73.4 73.2 76.1 80.0 83.1 84.5 84.6 84.8 85.0 85.1 85.0 84.8
80 Hz 76.2 76.3 76.3 79.4 83.3 86.5 87.9 88.0 88.1 88.3 88.4 88.3 88.2
100 Hz 78.5 78.6 78.8 82.2 86.0 89.4 90.8 90.9 91.0 91.1 91.1 91.1 90.9
125 Hz 80.3 80.4 80.7 84.4 88.1 91.7 93.1 93.1 93.2 93.3 93.3 93.3 93.2
160 Hz 81.7 81.7 82.1 86.0 89.7 93.5 94.8 94.9 94.9 95.0 94.9 94.9 94.8
200 Hz 82.5 82.6 83.1 87.1 90.8 94.7 96.0 96.0 96.1 96.1 96.1 96.0 96.0
250 Hz 83.4 83.5 84.1 87.7 91.4 95.4 96.7 96.7 96.7 96.7 96.7 96.6 96.6
315 Hz 83.9 84.0 84.7 88.3 92.0 95.6 96.9 96.9 96.9 96.8 96.8 96.8 96.8
400 Hz 84.5 84.5 85.3 88.6 92.2 95.7 97.1 97.0 97.0 97.0 96.9 96.9 96.9
500 Hz 84.7 84.8 85.5 88.8 92.4 95.5 96.8 96.8 96.8 96.7 96.7 96.7 96.7
630 Hz 84.6 84.7 85.4 88.7 92.2 95.4 96.6 96.6 96.6 96.5 96.5 96.5 96.6
800 Hz 84.2 84.2 84.9 88.2 91.7 94.8 96.1 96.1 96.0 96.0 96.0 96.0 96.1
1 kHz 83.4 83.4 84.1 87.3 90.8 93.9 95.1 95.1 95.1 95.1 95.1 95.1 95.2
1.25 kKHz 82.3 82.2 82.9 86.0 89.5 92.6 93.8 93.8 93.8 93.8 93.8 93.9 93.9
1.6 kHz 80.8 80.8 81.3 84.4 87.9 90.9 92.1 92.1 92.1 92.2 92.2 92.3 92.4
2 KHz 79.0 78.9 79.4 82.4 85.9 88.9 90.1 90.1 90.1 90.2 90.3 90.3 90.4
25 kHz 76.9 76.8 77.1 80.1 83.5 86.5 87.7 87.7 87.7 87.8 88.0 88.0 88.1
3.15 kHz 74.4 74.2 74.4 77.3 80.7 83.7 84.9 84.9 85.0 85.1 85.3 85.4 85.5
4 KHz 71.6 71.4 71.4 74.2 77.6 80.6 81.7 81.8 81.9 82.1 82.3 82.4 82.5
5 KHz 68.5 68.2 68.0 70.7 74.1 77.0 78.2 78.2 78.4 78.7 78.9 79.0 79.1
6.3 kHz 65.0 64.6 64.3 66.8 70.2 73.1 74.3 74.3 74.5 74.9 75.2 75.3 75.4
8 kHz 61.1 60.8 60.2 62.6 65.9 68.9 70.0 70.1 70.3 70.8 711 71.2 71.3
10 kHz 57.0 56.5 55.7 58.0 61.3 64.2 65.3 65.5 65.7 66.3 66.7 66.8 66.9
12.5 KHz 52.4 52.0 50.9 53.0 56.3 59.2 60.3 60.5 60.8 61.4 61.9 62.0 62.1
16 KHz 47.6 47.0 45.7 47.7 50.9 53.9 54.9 55.1 55.5 56.2 56.7 56.9 56.9
A-wgt 94.6 94.6 95.2 98.6 102.2 105.6 106.9 106.9 106.9 106.9 106.9 106.9 106.9

Table 1: V172 PO7200, expected 1/3 octave band performance
(Blades with serrated trailing edges)

Classification: Restricted
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3.2 Results V172 PO7200-0S

clb'l Hub height wind spe eds [m/s]
& F F & & & & & = = = = = =
6.3 Hz 13.8 12.6 13.2 17.0 20.8 24.2 25.7 25.7 25.7 25.9 26.5 27.3 28.1
8 Hz 21.2 20.1 20.7 24.5 28.3 31.7 33.2 33.2 33.1 33.3 33.8 34.6 35.3
10 Hz 28.1 27.2 27.8 31.6 35.4 38.8 40.2 40.2 40.2 40.3 40.8 41.5 42.2
12.5 Hz 34.7 33.9 34.5 38.3 42.1 45.5 46.9 46.9 46.9 47.0 47.4 48.0 48.6
16 Hz 41.3 40.6 41.2 44.6 48.4 51.7 53.2 53.2 53.1 53.2 53.6 54.1 54.7
20 Hz 47.5 46.8 47.5 50.9 54.7 57.6 59.1 59.1 59.0 59.1 59.4 59.9 60.4
25 Hz 53.7 53.1 53.8 56.8 60.6 63.5 65.0 64.9 64.9 65.0 65.3 65.7 66.1
315 Hz 59.4 58.9 59.6 62.6 66.4 69.0 70.4 70.4 70.4 70.4 70.7 71.0 71.5
40 Hz 64.5 64.1 64.8 68.0 71.7 74.5 75.9 75.9 75.8 75.8 76.1 76.4 76.7
50 Hz 69.1 68.7 69.5 72.8 76.6 79.4 80.8 80.8 80.7 80.8 80.9 81.2 81.5
63 Hz 73.2 72.8 73.6 77.1 80.8 83.8 85.2 85.2 85.1 85.2 85.3 85.5 85.8
80 Hz 76.6 76.3 77.1 80.7 84.5 87.7 89.0 89.0 89.0 89.0 89.1 89.3 89.5
100 Hz 79.4 79.2 80.0 83.8 87.5 90.9 92.3 92.3 92.2 92.2 92.3 92.5 92.6
125 Hz 81.7 81.6 82.3 86.3 90.0 93.6 94.9 94.9 94.9 94.9 94.9 95.0 95.2
160 Hz 83.5 83.4 84.1 88.2 91.9 95.6 97.0 97.0 96.9 96.9 97.0 97.0 97.2
200 Hz 84.8 84.7 85.4 89.6 93.2 97.1 98.5 98.4 98.4 98.4 98.4 98.5 98.6
250 Hz 86.0 86.0 86.7 90.5 94.1 98.1 99.4 99.4 99.4 99.4 99.4 99.4 99.5
315 Hz 86.9 86.9 87.5 91.3 94.9 98.5 99.9 99.9 99.8 99.8 99.8 99.8 99.9
400 Hz 87.7 87.7 88.4 91.7 95.3 98.9 100.3 100.3 100.2 100.2 100.2 100.2 100.2
500 Hz 88.2 88.2 88.9 92.1 95.8 99.0 100.3 100.3 100.3 100.2 100.2 100.2 100.2
630 Hz 88.3 88.3 89.0 92.2 95.8 99.0 100.3 100.3 100.3 100.3 100.2 100.2 100.2
800 Hz 88.0 88.1 88.6 91.8 95.4 98.6 99.9 99.9 99.9 99.9 99.9 99.8 99.8
1 kHz 87.4 87.4 87.9 91.1 94.6 97.8 99.1 99.1 99.1 99.1 99.1 99.0 99.0
195 kHz 86.3 86.4 86.8 90.0 93.5 96.6 97.9 97.9 97.9 98.0 97.9 97.9 97.8
1.6 kHz 84.9 84.9 85.4 88.4 91.9 95.1 96.3 96.3 96.4 96.4 96.4 96.3 96.3
2 KHz 83.1 83.1 83.5 86.5 90.0 93.1 94.3 94.4 94.4 94.5 94.5 94.4 94.3
25 kHz 80.9 80.9 81.2 84.2 87.7 90.8 92.0 92.0 92.1 92.2 92.2 92.1 92.0
3.15 kHz 78.3 78.3 78.6 815 85.0 88.0 89.2 89.3 89.3 89.4 89.5 89.4 89.3
4 KHz 75.3 75.3 75.5 78.4 81.8 84.9 86.1 86.1 86.2 86.3 86.4 86.3 86.2
5 kHz 72.0 71.9 72.1 74.9 78.3 81.4 82.5 82.6 82.7 82.8 82.9 82.9 82.8
6.3 kHz 68.3 68.2 68.3 71.0 74.4 775 78.6 78.7 78.8 79.0 79.0 79.0 79.0
8 kHz 64.2 64.1 64.0 66.8 70.1 73.1 74.3 74.3 74.5 4.7 74.8 74.8 4.7
10 KHz 59.7 59.5 59.4 62.1 65.5 68.4 69.6 69.6 69.8 70.0 70.2 70.2 70.1
12.5 kHz 54.8 54.6 54.4 57.1 60.4 63.3 64.5 64.5 64.7 65.0 65.1 65.2 65.2
16 kHz 49.5 49.3 49.1 51.6 54.9 57.9 59.0 59.0 59.2 59.5 59.7 59.8 59.8
A-wgt 97.8 97.8 98.4 101.8 105.4 108.8 110.1 110.1 110.1 110.1 110.1 110.1 110.1

Table 2: V172 PO7200-0S, expected 1/3 octave band performance
(Blades without serrated trailing edges)

Classification: Restricted
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3.3 Results V172 SO1

clb'l Hub height wind speeds [m/s]
& F F & & & & & = = = = = =
6.3 Hz 21.5 21.4 18.4 19.7 23.8 26.8 25.4 25.5 28.4 30.6 31.3 31.2 30.7
8 Hz 27.8 27.7 25.2 26.7 30.7 33.7 325 32.6 35.2 37.2 37.8 37.7 37.2
10 Hz 33.8 33.8 31.6 33.2 37.2 40.2 39.2 39.3 41.7 435 44.0 43.9 43.4
12.5 Hz 39.5 39.5 37.7 39.4 43.4 46.3 45.6 45.7 47.8 49.4 49.8 49.7 49.3
16 Hz 45.2 45.3 43.8 45.3 49.2 52.1 51.6 51.6 53.5 54.9 55.3 55.2 54.8
20 Hz 50.6 50.7 49.5 51.1 55.0 57.5 57.1 57.2 58.8 60.0 60.4 60.3 60.0
25 Hz 56.0 56.1 55.2 56.6 60.4 63.0 62.7 62.8 64.2 65.2 65.5 65.4 65.1
315 Hz 60.9 61.0 60.4 62.0 65.8 68.0 67.9 68.0 69.2 70.1 70.3 70.2 70.0
40 Hz 65.3 65.5 65.1 67.0 70.8 73.0 73.1 73.2 74.2 74.9 75.1 75.0 74.8
50 Hz 69.3 69.4 69.3 71.5 75.2 77.6 77.8 77.8 78.6 79.3 79.4 79.3 79.1
63 Hz 72.7 72.8 72.9 75.4 79.0 81.6 81.9 82.0 82.6 83.1 83.2 83.1 83.0
80 Hz 75.5 75.7 76.0 78.7 82.3 85.1 85.5 85.5 86.1 86.4 86.5 86.4 86.3
100 Hz 77.8 78.0 78.5 81.4 85.0 88.0 88.5 88.5 88.9 89.2 89.2 89.2 89.1
125 Hz 79.6 79.8 80.4 83.6 87.2 90.3 90.9 90.9 91.2 91.4 91.4 91.4 91.3
160 Hz 81.0 81.1 81.9 85.2 88.8 92.1 92.7 92.8 93.0 93.1 93.1 93.0 93.0
200 Hz 81.8 82.0 82.8 86.4 89.9 93.3 94.0 94.0 94.1 94.2 94.2 94.1 94.1
250 Hz 82.7 82.9 83.8 87.0 90.5 94.0 94.8 94.8 94.8 94.8 94.8 94.7 94.7
315 Hz 83.2 83.4 84.4 87.6 91.1 94.2 95.0 95.0 95.0 95.0 94.9 94.9 94.9
400 Hz 83.8 84.0 85.0 87.8 91.2 94.4 95.2 95.2 95.2 95.1 95.1 95.1 95.1
500 Hz 84.0 84.2 85.2 88.1 91.5 94.2 95.0 95.1 95.0 94.9 94.8 94.8 94.9
630 Hz 83.9 84.1 85.1 87.9 91.3 94.0 94.9 94.9 94.8 94.7 94.7 94.7 94.7
800 Hz 83.5 83.6 84.6 87.4 90.8 93.4 94.3 94.3 94.2 94.1 94.1 94.2 94.2
1 kHz 82.7 82.8 83.8 86.5 89.9 92.5 93.4 93.4 93.3 93.2 93.2 93.3 93.3
1.25 kKHz 81.6 81.7 82.6 85.3 88.6 91.2 92.0 92.1 92.0 92.0 92.0 92.0 92.1
1.6 kHz 80.1 80.2 81.0 83.7 86.9 89.5 90.3 90.3 90.3 90.3 90.4 90.5 90.5
2 KHz 78.3 78.3 79.1 81.7 84.9 87.5 88.2 88.3 88.3 88.4 88.5 88.5 88.6
25 kHz 76.2 76.2 76.8 79.3 82.5 85.1 85.8 85.8 85.9 86.0 86.2 86.2 86.3
3.15 kHz 73.7 73.7 74.1 76.6 79.8 82.3 82.9 82.9 83.1 83.3 83.5 83.6 83.7
4 KHz 70.9 70.8 71.1 73.4 76.6 79.1 79.7 79.7 80.0 80.3 80.5 80.6 80.7
5 kHz 67.7 67.6 67.7 70.0 73.1 75.6 76.0 76.1 76.5 76.9 77.1 77.3 77.3
6.3 kHz 64.2 64.1 64.0 66.1 69.2 71.7 72.0 72.0 72.6 73.1 73.4 73.6 73.6
8 kHz 60.4 60.2 59.9 61.9 65.0 67.4 67.6 67.7 68.4 69.0 69.4 69.5 69.6
10 kHz 56.2 56.0 55.4 57.3 60.4 62.8 62.8 62.9 63.7 64.5 65.0 65.1 65.2
12.5 kHz 51.7 51.4 50.6 52.3 55.4 57.7 57.7 57.7 58.8 59.7 60.2 60.4 60.4
16 kHz 46.9 46.5 45.4 46.9 50.0 52.3 52.1 52.2 53.4 54.5 55.1 55.3 55.3
A-wat 93.9 94.0 94.9 97.9 101.3 104.2 105.0 105.0 105.0 105.0 105.0 105.0 105.0

Table 3: V172 SO1, expected 1/3 octave band performance
(Blades with serrated trailing edges)

Classification: Restricted
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3.4 Results V172 SO2

clb'l Hub height wind speeds [m/s]
& F F & & & & & = = = = = =
6.3 Hz 21.5 21.4 18.4 19.7 23.8 25.1 23.6 24.1 27.2 29.6 30.4 30.3 29.8
8 Hz 27.8 27.8 25.2 26.7 30.7 32.1 30.8 31.3 34.0 36.2 36.9 36.8 36.3
10 Hz 33.8 33.8 31.6 33.2 37.2 38.8 37.6 38.0 40.5 42.4 43.0 42.9 42.5
12.5 Hz 39.5 39.5 37.7 39.4 43.4 45.0 44.0 44.4 46.6 48.3 48.8 48.8 48.4
16 Hz 45.2 45.3 43.8 45.3 49.2 50.9 50.0 50.4 52.3 53.8 54.3 54.2 53.9
20 Hz 50.6 50.7 49.5 51.1 55.0 56.4 55.7 56.0 57.7 59.0 59.4 59.3 59.0
25 Hz 56.0 56.1 55.2 56.6 60.5 61.9 61.3 61.6 63.1 64.2 64.5 64.5 64.2
315 Hz 60.9 61.0 60.4 62.0 65.9 67.1 66.6 66.8 68.1 69.0 69.3 69.2 69.0
40 Hz 65.3 65.5 65.1 67.0 70.8 72.1 71.8 72.0 73.0 73.9 74.1 74.0 73.8
50 Hz 69.3 69.4 69.3 71.5 75.2 76.7 76.5 76.7 77.5 78.2 78.4 78.3 78.1
63 Hz 72.7 72.8 72.9 75.4 79.1 80.8 80.7 80.8 815 82.1 82.2 82.1 82.0
80 Hz 75.5 75.7 76.0 78.7 82.3 84.4 84.3 84.4 85.0 85.4 85.5 85.4 85.3
100 Hz 77.8 78.0 78.5 81.4 85.1 87.3 87.4 87.4 87.9 88.2 88.2 88.2 88.1
125 Hz 79.6 79.8 80.4 83.6 87.2 89.7 89.8 89.9 90.2 90.4 90.4 90.4 90.3
160 Hz 81.0 81.1 81.9 85.2 88.8 91.5 91.7 91.7 91.9 92.0 92.1 92.0 91.9
200 Hz 81.8 82.0 82.8 86.4 89.9 92.7 93.0 93.0 93.1 93.1 93.2 93.1 93.1
250 Hz 82.7 82.9 83.8 87.0 90.5 93.5 93.7 93.8 93.8 93.8 93.8 93.7 93.7
315 Hz 83.2 83.4 84.4 87.6 91.1 93.7 94.0 94.0 94.0 93.9 93.9 93.9 93.9
400 Hz 83.8 84.0 85.0 87.8 91.3 93.9 94.2 94.2 94.2 94.1 94.1 94.1 94.1
500 Hz 84.0 84.2 85.2 88.1 91.5 93.7 94.1 94.1 94.0 93.9 93.8 93.8 93.9
630 Hz 83.9 84.1 85.1 87.9 91.3 93.5 93.9 93.9 93.8 93.7 93.7 93.7 93.7
800 Hz 83.5 83.6 84.6 87.4 90.8 93.0 93.4 93.4 93.2 93.1 93.1 93.2 93.2
1 kHz 82.7 82.8 83.8 86.5 89.9 92.1 92.4 92.4 92.3 92.2 92.2 92.3 92.3
1.25 kKHz 81.6 81.7 82.6 85.3 88.6 90.8 91.1 91.1 91.0 91.0 91.0 91.1 91.1
1.6 kHz 80.1 80.2 81.0 83.7 87.0 89.1 89.4 89.4 89.4 89.4 89.4 89.5 89.6
2 KHz 78.3 78.3 79.1 81.7 84.9 87.0 87.3 87.3 87.3 87.4 87.5 87.6 87.6
25 kHz 76.2 76.2 76.8 79.3 82.6 84.6 84.8 84.8 84.9 85.1 85.2 85.3 85.4
3.15 kHz 73.7 73.7 74.1 76.6 79.8 81.8 81.9 82.0 82.2 82.4 82.5 82.6 82.7
4 KHz 70.9 70.8 71.1 73.4 76.7 78.6 78.7 78.7 79.0 79.3 79.5 79.7 79.8
5 kHz 67.7 67.6 67.7 70.0 73.1 75.0 75.0 75.1 75.5 75.9 76.2 76.3 76.4
6.3 kHz 64.2 64.1 64.0 66.1 69.3 711 71.0 71.1 71.7 72.2 72.5 72.6 72.7
8 kHz 60.4 60.2 59.9 61.9 65.0 66.7 66.5 66.7 67.4 68.1 68.4 68.6 68.7
10 kHz 56.2 56.0 55.4 57.3 60.4 62.0 61.7 61.9 62.8 63.6 64.0 64.2 64.3
12.5 kHz 51.7 51.4 50.6 52.3 55.4 56.9 56.5 56.7 57.8 58.8 59.3 59.5 59.6
16 kHz 46.9 46.5 45.4 46.9 50.0 515 51.0 51.2 52.5 53.6 54.1 54.4 54.5
A-wat 93.9 94.0 94.9 97.9 101.3 103.7 104.0 104.0 104.0 104.0 104.0 104.0 104.0

Table 4: V172 SO2, expected 1/3 octave band performance
(Blades with serrated trailing edges)

Classification: Restricted
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3.5 Results V172 SO3

clb'l Hub height wind speeds [m/s]
& F F & & & & & = = = = = =
6.3 Hz 21.5 21.4 18.4 19.7 23.8 23.1 22.1 22.8 25.9 28.5 29.4 29.4 29.0
8 Hz 27.8 27.8 25.2 26.7 30.7 30.3 29.4 30.0 32.7 35.1 35.9 35.9 35.5
10 Hz 33.8 33.8 31.6 33.2 37.2 37.0 36.2 36.8 39.2 41.3 42.1 42.0 41.7
12.5 Hz 39.5 39.5 37.7 39.4 43.4 43.4 42.7 43.2 45.3 47.2 47.9 47.8 47.5
16 Hz 45.2 45.3 43.8 45.3 49.2 49.4 48.7 49.2 51.1 52.7 53.3 53.3 53.0
20 Hz 50.6 50.7 49.5 51.1 55.0 55.0 54.4 54.8 56.5 57.9 58.4 58.4 58.1
25 Hz 56.0 56.1 55.2 56.6 60.4 60.6 60.1 60.4 61.9 63.1 63.5 63.5 63.2
315 Hz 60.9 61.0 60.4 62.0 65.8 65.8 65.4 65.7 66.9 68.0 68.3 68.3 68.0
40 Hz 65.3 65.5 65.1 67.0 70.8 71.0 70.6 70.9 71.9 72.8 73.1 73.0 72.8
50 Hz 69.3 69.4 69.3 71.5 75.2 75.6 75.4 75.6 76.4 77.2 77.4 77.3 77.2
63 Hz 72.7 72.8 72.9 75.4 79.0 79.8 79.6 79.7 80.4 81.0 81.2 81.2 81.0
80 Hz 75.5 75.7 76.0 78.7 82.3 83.4 83.2 83.3 83.9 84.3 84.5 84.4 84.3
100 Hz 77.8 78.0 78.5 81.4 85.1 86.4 86.3 86.4 86.8 87.1 87.2 87.2 87.1
125 Hz 79.6 79.8 80.4 83.6 87.2 88.8 88.7 88.8 89.1 89.3 89.4 89.4 89.3
160 Hz 81.0 81.1 81.9 85.2 88.8 90.7 90.6 90.7 90.9 91.0 91.0 91.0 90.9
200 Hz 81.8 82.0 82.8 86.4 89.9 92.0 91.9 92.0 92.1 92.1 92.1 92.1 92.1
250 Hz 82.7 82.9 83.8 87.0 90.5 92.7 92.7 92.7 92.8 92.8 92.8 92.7 92.7
315 Hz 83.2 83.4 84.4 87.6 91.1 93.0 93.0 93.0 93.0 92.9 92.9 92.9 92.9
400 Hz 83.8 84.0 85.0 87.8 91.3 93.2 93.3 93.2 93.2 93.1 93.1 93.0 93.0
500 Hz 84.0 84.2 85.2 88.1 91.5 93.0 93.1 93.1 93.0 92.9 92.8 92.8 92.9
630 Hz 83.9 84.1 85.1 87.9 91.3 92.9 92.9 92.9 92.8 92.7 92.7 92.7 92.7
800 Hz 83.5 83.6 84.6 87.4 90.8 92.3 92.4 92.4 92.3 92.1 92.1 92.2 92.2
1 kHz 82.7 82.8 83.8 86.5 89.9 91.4 915 91.4 91.3 91.3 91.3 91.3 91.3
1.25 kKHz 81.6 81.7 82.6 85.3 88.6 90.1 90.2 90.1 90.1 90.0 90.0 90.1 90.1
1.6 kHz 80.1 80.2 81.0 83.7 87.0 88.4 88.4 88.4 88.4 88.4 88.4 88.5 88.6
2 KHz 78.3 78.3 79.1 81.7 84.9 86.3 86.3 86.3 86.4 86.4 86.5 86.6 86.7
25 kHz 76.2 76.2 76.8 79.3 82.5 83.9 83.9 83.9 84.0 84.1 84.2 84.3 84.4
3.15 kHz 73.7 73.7 74.1 76.6 79.8 81.0 81.0 81.0 81.2 81.4 81.6 81.7 81.8
4 KHz 70.9 70.8 71.1 73.4 76.6 77.8 7.7 77.8 78.1 78.4 78.6 78.7 78.8
5 kHz 67.7 67.6 67.7 70.0 73.1 74.2 74.1 74.2 74.6 75.0 75.3 75.4 75.5
6.3 kHz 64.2 64.1 64.0 66.1 69.3 70.2 70.0 70.1 70.7 71.3 71.6 71.7 71.8
8 kHz 60.4 60.2 59.9 61.9 65.0 65.8 65.6 65.7 66.5 67.1 67.5 67.7 67.8
10 KHz 56.2 56.0 55.4 57.3 60.4 61.0 60.8 61.0 61.8 62.7 63.1 63.4 63.5
12.5 kHz 51.7 51.4 50.6 52.3 55.4 55.9 55.6 55.8 56.8 57.9 58.4 58.6 58.7
16 kHz 46.9 46.5 45.4 46.9 50.0 50.4 50.0 50.2 515 52.7 53.3 53.6 53.7
A-wat 93.9 94.0 94.9 97.9 101.3 103.0 103.0 103.0 103.0 103.0 103.0 103.0 103.0

Table 5: V172 SO3, expected 1/3 octave band performance
(Blades with serrated trailing edges)
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3.6 Results V172 SO4

clb'l Hub height wind speed s [m/s]
& F F & & & & & = = = = = =
6.3 Hz 21.5 21.4 18.4 19.7 23.3 21.3 21.2 22.0 24.7 27.3 28.4 28.5 28.1
8 Hz 27.8 27.7 25.2 26.7 30.3 28.6 28.4 29.1 31.6 33.9 34.9 35.0 34.6
10 Hz 33.8 33.8 31.6 33.2 36.9 35.4 35.3 35.9 38.1 40.2 41.1 41.1 40.8
12.5 Hz 39.5 39.5 37.7 39.4 43.0 41.9 41.8 42.3 44.3 46.1 46.8 46.9 46.6
16 Hz 45.2 45.3 43.8 45.3 48.9 47.9 47.8 48.3 50.1 51.6 52.3 52.3 52.1
20 Hz 50.6 50.7 49.5 51.1 54.7 54.0 53.9 54.4 55.9 56.8 57.4 57.4 57.2
25 Hz 56.0 56.1 55.2 56.6 60.2 59.7 59.6 60.0 61.3 62.0 62.5 62.5 62.3
315 Hz 60.9 61.0 60.4 62.0 65.6 65.3 65.2 65.6 66.7 66.9 67.3 67.3 67.1
40 Hz 65.3 65.5 65.1 67.0 70.5 70.4 70.4 70.7 71.6 71.7 72.0 72.0 71.9
50 Hz 69.3 69.4 69.3 71.5 75.0 75.0 75.0 75.2 76.0 76.1 76.4 76.3 76.2
63 Hz 72.7 72.8 72.9 75.4 78.9 79.1 79.0 79.2 79.8 79.9 80.2 80.1 80.0
80 Hz 75.5 75.7 76.0 78.7 82.2 82.5 82.5 82.6 83.1 83.3 83.4 83.4 83.3
100 Hz 77.8 78.0 78.5 81.4 84.9 85.4 85.4 85.5 85.8 86.1 86.2 86.2 86.1
125 Hz 79.6 79.8 80.4 83.6 87.1 87.6 87.6 87.7 88.0 88.3 88.4 88.3 88.3
160 Hz 80.9 81.1 81.9 85.2 88.7 89.4 89.3 89.4 89.6 90.0 90.0 90.0 89.9
200 Hz 81.8 82.0 82.8 86.4 89.8 90.5 90.5 90.5 90.6 911 911 91.1 91.0
250 Hz 82.7 82.9 83.8 87.0 90.4 91.2 91.2 91.2 91.2 91.7 91.7 91.7 91.7
315 Hz 83.2 83.4 84.4 87.6 91.0 91.8 91.8 91.8 91.8 91.9 91.9 91.9 91.9
400 Hz 83.8 84.0 85.0 87.8 91.2 92.1 92.1 92.1 92.0 92.1 92.0 92.0 92.0
500 Hz 84.0 84.2 85.2 88.1 91.4 92.3 92.3 92.3 92.2 91.9 91.8 91.8 91.8
630 Hz 83.9 84.1 85.1 87.9 91.2 92.2 92.2 92.2 92.0 91.7 91.7 91.7 91.7
800 Hz 83.5 83.6 84.6 87.4 90.7 91.6 91.6 91.6 915 91.2 911 91.1 91.2
1 kHz 82.7 82.8 83.8 86.5 89.8 90.7 90.7 90.7 90.6 90.3 90.3 90.3 90.3
1.25 kKHz 81.6 81.7 82.6 85.3 88.5 89.4 89.4 89.4 89.3 89.0 89.0 89.1 89.1
1.6 kHz 80.1 80.2 81.0 83.7 86.9 87.7 87.7 87.7 87.7 87.4 87.5 87.5 87.6
2 KHz 78.3 78.3 79.1 81.7 84.8 85.6 85.6 85.6 85.6 85.5 85.5 85.6 85.7
25 kHz 76.2 76.2 76.8 79.3 82.4 83.1 83.1 83.2 83.3 83.2 83.3 83.4 83.4
3.15 kHz 73.7 73.7 74.1 76.6 79.7 80.3 80.3 80.3 80.5 80.5 80.6 80.7 80.8
4 KHz 70.9 70.8 71.1 73.4 76.5 77.0 77.0 77.1 77.3 77.4 7.7 77.8 77.9
5 kHz 67.7 67.6 67.7 70.0 73.0 73.4 73.4 73.5 73.8 74.1 74.3 74.5 74.6
6.3 kHz 64.2 64.1 64.0 66.1 69.1 69.3 69.3 69.5 70.0 70.3 70.6 70.8 70.9
8 kHz 60.4 60.2 59.9 61.9 64.8 64.9 64.9 65.1 65.7 66.2 66.6 66.8 66.9
10 KHz 56.2 56.0 55.4 57.3 60.2 60.1 60.1 60.3 61.1 61.7 62.2 62.5 62.6
12.5 kHz 51.7 51.4 50.6 52.3 55.2 54.9 54.9 55.1 56.1 56.9 57.5 57.8 57.9
16 kHz 46.9 46.5 45.4 46.9 49.8 49.3 49.3 49.6 50.7 51.8 52.4 52.7 52.8
A-wgt 93.9 94.0 94.9 97.9 101.2 102.0 102.0 102.0 102.0 102.0 102.0 102.0 102.0

Table 6: V172 SO4, expected 1/3 octave band performance
(Blades with serrated trailing edges)

Classification: Restricted
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3.7 Results V172 SO5

clb'l Hub height wind speeds [m/s]
& F F & & & & & = = = = = =
6.3 Hz 21.5 21.4 18.4 19.7 215 19.7 19.9 20.7 23.3 26.5 27.6 27.8 27.5
8 Hz 27.8 27.7 25.2 26.7 28.6 27.0 27.2 27.8 30.3 33.1 34.1 34.3 34.0
10 Hz 33.8 33.8 31.6 33.2 35.3 33.9 34.1 34.7 36.8 39.4 40.3 40.4 40.1
12.5 Hz 39.5 39.5 37.7 39.4 41.6 40.4 40.5 41.1 43.0 45.3 46.1 46.2 45.9
16 Hz 45.2 45.3 43.8 45.3 47.6 46.5 46.6 47.1 48.8 50.8 51.5 51.6 51.3
20 Hz 50.6 50.7 49.5 51.1 53.5 52.6 52.7 53.1 54.6 56.4 57.0 57.1 56.8
25 Hz 56.0 56.1 55.2 56.6 59.0 58.3 58.4 58.8 60.1 61.6 62.1 62.2 61.9
315 Hz 60.9 61.0 60.4 62.0 64.6 64.0 64.1 64.4 65.5 66.8 67.2 67.3 67.1
40 Hz 65.3 65.5 65.1 67.0 69.6 69.2 69.2 69.5 70.4 71.5 71.9 71.9 717
50 Hz 69.3 69.4 69.3 71.5 74.1 73.8 73.9 74.1 74.9 75.7 76.0 76.0 75.9
63 Hz 72.7 72.8 72.9 75.4 78.1 77.9 77.9 78.1 78.7 79.4 79.7 79.7 79.5
80 Hz 75.5 75.7 76.0 78.7 81.4 81.4 814 815 82.0 82.6 82.8 82.8 82.6
100 Hz 77.8 78.0 78.5 81.4 84.2 84.2 84.3 84.4 84.8 85.2 85.3 85.3 85.2
125 Hz 79.6 79.8 80.4 83.6 86.4 86.5 86.6 86.6 86.9 87.2 87.3 87.3 87.2
160 Hz 80.9 81.1 81.9 85.2 88.1 88.3 88.3 88.3 88.5 88.7 88.7 88.7 88.7
200 Hz 81.8 82.0 82.8 86.4 89.2 89.5 89.5 89.5 89.6 89.7 89.7 89.7 89.6
250 Hz 82.7 82.9 83.8 87.0 89.9 90.2 90.2 90.2 90.2 90.2 90.2 90.2 90.2
315 Hz 83.2 83.4 84.4 87.6 90.5 90.8 90.8 90.8 90.8 90.7 90.7 90.7 90.7
400 Hz 83.8 84.0 85.0 87.8 90.7 91.1 91.1 91.1 91.0 90.9 90.9 90.8 90.8
500 Hz 84.0 84.2 85.2 88.1 90.9 91.3 91.3 91.3 91.2 91.1 91.0 91.0 91.0
630 Hz 83.9 84.1 85.1 87.9 90.8 91.2 91.2 91.2 91.1 90.9 90.9 90.9 90.9
800 Hz 83.5 83.6 84.6 87.4 90.3 90.7 90.7 90.6 90.5 90.4 90.4 90.4 90.4
1 kHz 82.7 82.8 83.8 86.5 89.4 89.7 89.7 89.7 89.6 89.5 89.5 89.5 89.6
1.25 kKHz 81.6 81.7 82.6 85.3 88.1 88.4 88.4 88.4 88.4 88.3 88.3 88.3 88.4
1.6 kHz 80.1 80.2 81.0 83.7 86.4 86.7 86.7 86.7 86.7 86.7 86.7 86.8 86.8
2 KHz 78.3 78.3 79.1 81.7 84.4 84.6 84.6 84.6 84.7 84.7 84.8 84.9 85.0
25 kHz 76.2 76.2 76.8 79.3 81.9 82.2 82.2 82.2 82.3 82.4 82.5 82.6 82.7
3.15 kHz 73.7 73.7 74.1 76.6 79.1 79.3 79.3 79.3 79.5 79.8 79.9 80.0 80.1
4 KHz 70.9 70.8 71.1 73.4 75.9 76.0 76.0 76.1 76.4 76.7 76.9 77.1 77.2
5 kHz 67.7 67.6 67.7 70.0 72.4 72.4 72.4 72.5 72.9 73.4 73.6 73.8 73.9
6.3 kHz 64.2 64.1 64.0 66.1 68.4 68.3 68.4 68.5 69.0 69.6 70.0 70.1 70.3
8 kHz 60.4 60.2 59.9 61.9 64.1 63.9 63.9 64.1 64.7 65.5 65.9 66.2 66.3
10 KHz 56.2 56.0 55.4 57.3 59.4 59.1 59.1 59.3 60.1 61.1 61.6 61.8 62.0
12.5 kHz 51.7 51.4 50.6 52.3 54.3 53.8 53.9 54.2 55.1 56.3 56.8 57.1 57.3
16 kHz 46.9 46.5 45.4 46.9 48.8 48.2 48.3 48.6 49.7 51.1 51.8 52.1 52.3
A-wgt 93.9 94.0 94.9 97.9 100.7 101.0 101.0 101.0 101.0 101.0 101.0 101.0 101.0

Table 7: V172 SO5, expected 1/3 octave band performance
(Blades with serrated trailing edges)

Classification: Restricted

Vestas Wind Systems A/S - Hedeager 42 - 8200 Aarhus N - Denmark - www.vestas.com

VESTAS PROPRIETARY NOTICE

Original Instruction: T05 0128-4336 VER 00

T05 0128-4336 Ver 00 - Approved- Exported from DMS: 2023-10-24 by JONSR



RESTRICTED

Issued by: Vestas Power Solutions EnVentus™

Type: T0S V172-7.2MW 50/60Hz page 12 of 15

3.8 Results V172 SO6

clb'l Hub height wind speeds [m/s]
& F F & & & & & = = = = = =
6.3 Hz 21.5 21.4 18.4 19.7 19.3 18.4 18.8 19.4 21.7 25.0 26.6 26.9 26.6
8 Hz 27.8 27.7 25.2 26.6 26.5 25.7 26.1 26.7 28.7 31.7 33.1 334 33.1
10 Hz 33.8 33.8 31.6 33.2 333 32.6 33.0 33.5 35.3 38.0 39.2 39.5 39.2
12.5 Hz 39.5 39.5 37.7 39.4 39.8 39.2 39.4 39.9 41.5 43.9 45.0 45.2 45.0
16 Hz 45.2 45.3 43.8 45.2 45.8 45.3 45.5 46.0 47.4 49.5 50.5 50.6 50.4
20 Hz 50.6 50.7 49.5 51.1 51.9 51.4 51.7 52.0 53.2 55.1 55.9 56.1 55.9
25 Hz 56.0 56.1 55.2 56.6 57.6 57.2 57.4 57.7 58.7 60.3 61.1 61.2 61.0
315 Hz 60.9 61.0 60.4 62.0 63.2 62.8 63.0 63.3 64.2 65.6 66.2 66.2 66.1
40 Hz 65.3 65.5 65.1 67.0 68.3 68.0 68.2 68.4 69.2 70.3 70.8 70.9 70.7
50 Hz 69.3 69.4 69.3 71.4 72.9 72.7 72.8 73.0 73.6 74.6 75.0 75.0 74.9
63 Hz 72.7 72.8 72.9 75.3 76.9 76.8 76.9 77.0 77.5 78.3 78.6 78.6 78.5
80 Hz 75.5 75.7 76.0 78.7 80.4 80.3 80.3 80.5 80.9 815 81.7 81.7 81.6
100 Hz 77.8 78.0 78.5 81.4 83.2 83.2 83.2 83.3 83.6 84.1 84.2 84.2 84.2
125 Hz 79.6 79.8 80.4 83.6 85.5 85.5 85.5 85.6 85.8 86.1 86.2 86.2 86.1
160 Hz 80.9 81.1 81.9 85.2 87.2 87.2 87.3 87.3 87.4 87.6 87.7 87.7 87.6
200 Hz 81.8 82.0 82.8 86.3 88.4 88.4 88.4 88.5 88.5 88.6 88.7 88.6 88.6
250 Hz 82.7 82.9 83.8 87.0 89.1 89.1 89.2 89.2 89.2 89.2 89.2 89.2 89.1
315 Hz 83.2 83.4 84.4 87.6 89.8 89.8 89.8 89.8 89.8 89.7 89.7 89.7 89.7
400 Hz 83.8 84.0 85.0 87.8 90.0 90.1 90.1 90.0 90.0 89.9 89.8 89.8 89.8
500 Hz 84.0 84.2 85.2 88.1 90.3 90.3 90.3 90.3 90.2 90.1 90.0 90.0 90.0
630 Hz 83.9 84.1 85.1 87.9 90.1 90.2 90.2 90.2 90.1 89.9 89.9 89.9 89.9
800 Hz 83.5 83.6 84.6 87.4 89.6 89.7 89.7 89.6 89.6 89.4 89.4 89.4 89.4
1 kHz 82.7 82.8 83.8 86.5 88.7 88.8 88.8 88.7 88.7 88.5 88.5 88.5 88.6
1.25 kKHz 81.6 81.7 82.6 85.3 87.4 87.5 87.5 87.4 87.4 87.3 87.3 87.3 87.4
1.6 kHz 80.1 80.2 81.0 83.7 85.7 85.8 85.8 85.8 85.7 85.7 85.7 85.8 85.9
2 KHz 78.3 78.3 79.1 81.7 83.6 83.7 83.7 83.7 83.7 83.8 83.8 83.9 84.0
25 kHz 76.2 76.2 76.8 79.3 81.2 81.2 81.2 81.2 81.3 815 81.6 81.7 81.8
3.15 kHz 73.7 73.7 74.1 76.5 78.3 78.3 78.4 78.4 78.5 78.8 79.0 79.1 79.2
4 KHz 70.9 70.8 71.1 73.4 75.1 75.1 75.1 75.2 75.4 75.8 76.0 76.2 76.3
5 kHz 67.7 67.6 67.7 69.9 71.5 71.4 715 71.6 71.9 72.4 72.7 72.9 73.0
6.3 kHz 64.2 64.1 64.0 66.1 67.5 67.4 67.5 67.6 68.0 68.6 69.0 69.2 69.4
8 kHz 60.4 60.2 59.9 61.8 63.1 63.0 63.0 63.2 63.7 64.5 65.0 65.3 65.4
10 KHz 56.2 56.0 55.4 57.2 58.3 58.1 58.2 58.4 59.0 60.1 60.7 61.0 61.1
12.5 kHz 51.7 51.4 50.6 52.2 53.2 52.9 53.0 53.3 54.0 55.3 56.0 56.3 56.4
16 kHz 46.9 46.5 45.4 46.9 47.6 47.3 47.5 47.7 48.6 50.1 50.9 51.3 51.4
A-wat 93.9 94.0 94.9 97.8 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Table 8: V172 SO6, expected 1/3 octave band performance
(Blades with serrated trailing edges)

Classification: Restricted

Vestas Wind Systems A/S - Hedeager 42 - 8200 Aarhus N - Denmark - www.vestas.com

VESTAS PROPRIETARY NOTICE

Original Instruction: T05 0128-4336 VER 00

T05 0128-4336 Ver 00 - Approved- Exported from DMS: 2023-10-24 by JONSR



RESTRICTED

Issued by: Vestas Power Solutions EnVentus™

Type: T0S V172-7.2MW 50/60Hz page 13 of 15

3.9 Results V172 SO7

clb'l Hub height wind speeds [m/s]
& F F & & & & & = = = = = =
6.3 Hz 21.5 21.4 18.4 19.3 17.2 17.2 17.8 18.2 20.3 23.7 25.5 26.0 25.8
8 Hz 27.8 27.7 25.2 26.2 24.5 24.5 25.1 25.4 27.3 30.3 32.0 325 32.3
10 Hz 33.8 33.8 31.6 329 31.4 31.5 32.0 32.3 33.9 36.7 38.2 38.6 38.4
12.5 Hz 39.5 39.5 37.7 39.1 38.0 38.0 38.4 38.7 40.2 42.6 44.0 44.3 44.1
16 Hz 45.2 45.3 43.8 45.0 44.1 44.1 44.5 44.8 46.1 48.2 49.4 49.7 495
20 Hz 50.6 50.7 49.5 50.8 50.3 50.3 50.6 50.9 52.0 53.9 54.9 55.1 55.0
25 Hz 56.0 56.1 55.2 56.3 56.0 56.0 56.3 56.5 57.5 59.1 60.0 60.2 60.1
315 Hz 60.9 61.0 60.4 61.8 61.7 61.7 62.0 62.2 63.0 64.4 65.1 65.3 65.2
40 Hz 65.3 65.5 65.1 66.8 66.9 66.9 67.2 67.3 68.0 69.2 69.8 69.9 69.8
50 Hz 69.3 69.4 69.3 71.3 71.6 71.6 71.8 71.9 72.5 73.4 73.9 74.0 74.0
63 Hz 72.7 72.8 72.9 75.2 75.7 75.7 75.8 75.9 76.4 77.2 77.6 7.7 77.6
80 Hz 75.5 75.7 76.0 78.5 79.2 79.2 79.3 79.4 79.8 80.4 80.7 80.7 80.7
100 Hz 77.8 78.0 78.5 81.3 82.1 82.1 82.2 82.3 82.6 83.0 83.2 83.3 83.2
125 Hz 79.6 79.8 80.4 83.5 84.4 84.4 84.5 84.5 84.8 85.1 85.2 85.2 85.2
160 Hz 80.9 81.1 81.9 85.1 86.2 86.2 86.2 86.3 86.4 86.6 86.7 86.7 86.7
200 Hz 81.8 82.0 82.8 86.2 87.4 87.4 87.4 87.5 87.5 87.6 87.7 87.7 87.6
250 Hz 82.7 82.9 83.8 86.9 88.1 88.1 88.1 88.2 88.2 88.2 88.2 88.2 88.2
315 Hz 83.2 83.4 84.4 87.5 88.8 88.8 88.8 88.8 88.8 88.7 88.7 88.7 88.7
400 Hz 83.8 84.0 85.0 87.7 89.1 89.1 89.1 89.1 89.0 88.9 88.9 88.8 88.9
500 Hz 84.0 84.2 85.2 88.0 89.4 89.4 89.3 89.3 89.2 89.1 89.0 89.0 89.1
630 Hz 83.9 84.1 85.1 87.8 89.2 89.2 89.2 89.2 89.1 89.0 88.9 88.9 88.9
800 Hz 83.5 83.6 84.6 87.3 88.7 88.7 88.7 88.7 88.6 88.5 88.4 88.4 88.4
1 kHz 82.7 82.8 83.8 86.5 87.8 87.8 87.8 87.8 87.7 87.6 87.5 87.5 87.6
1.25 kKHz 81.6 81.7 82.6 85.2 86.5 86.5 86.5 86.5 86.4 86.4 86.3 86.4 86.4
1.6 kHz 80.1 80.2 81.0 83.6 84.8 84.8 84.8 84.8 84.8 84.8 84.8 84.8 84.9
2 KHz 78.3 78.3 79.1 81.6 82.7 82.7 82.8 82.8 82.8 82.8 82.9 83.0 83.1
25 kHz 76.2 76.2 76.8 79.2 80.3 80.3 80.3 80.3 80.4 80.5 80.6 80.7 80.8
3.15 kHz 73.7 73.7 74.1 76.4 77.4 77.4 77.5 77.5 77.6 77.8 78.0 78.2 78.3
4 KHz 70.9 70.8 71.1 73.3 74.2 74.2 74.2 74.3 74.4 74.8 75.1 75.2 75.4
5 kHz 67.7 67.6 67.7 69.8 70.5 70.5 70.6 70.6 70.9 71.4 71.8 72.0 72.1
6.3 kHz 64.2 64.1 64.0 65.9 66.5 66.5 66.6 66.6 67.0 67.7 68.1 68.4 68.5
8 kHz 60.4 60.2 59.9 61.7 62.0 62.0 62.2 62.3 62.7 63.6 64.1 64.4 64.6
10 KHz 56.2 56.0 55.4 57.1 57.2 57.2 57.4 57.5 58.1 59.1 59.8 60.1 60.3
12.5 kHz 51.7 51.4 50.6 52.1 52.0 52.0 52.2 52.3 53.0 54.3 55.1 55.5 55.7
16 kHz 46.9 46.5 45.4 46.7 46.4 46.4 46.6 46.8 47.6 49.1 50.0 50.5 50.7
Awgt 93.9 94.0 94.9 97.7 99.0 99.0 99.0 99.0 99.0 99.0 99.0 99.0 99.0

Table 9: V172 SO7, expected 1/3 octave band performance
(Blades with serrated trailing edges)

Classification: Restricted
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3.10Results V172 SO8

clb'l Hub height wind speeds [m/s]
& F & & & F & & = = = = = =
6.3 Hz 21.5 21.4 18.4 18.2 15.7 16.1 16.7 17.3 19.0 22.0 24.4 25.1 25.0
8 Hz 27.8 27.7 25.2 25.3 23.0 23.4 24.0 24.5 26.0 28.8 30.9 31.5 31.4
10 Hz 33.8 33.8 31.6 32.0 30.0 30.3 30.9 31.3 32.7 35.2 37.0 37.6 37.5
12.5 Hz 39.5 39.5 37.7 38.3 36.6 36.9 37.4 37.8 39.0 41.2 42.8 43.3 43.2
16 Hz 45.2 45.3 43.8 44.6 42.8 43.0 43.5 43.8 44.9 46.8 48.3 48.7 48.6
20 Hz 50.6 50.7 49.5 50.6 49.0 49.2 49.6 49.9 50.8 52.5 53.8 54.1 54.1
25 Hz 56.0 56.1 55.2 56.5 54.7 54.9 55.3 55.5 56.4 57.8 58.9 59.2 59.1
315 Hz 60.9 61.0 60.4 61.9 60.5 60.6 60.9 61.1 61.9 63.1 64.0 64.3 64.2
40 Hz 65.3 65.5 65.1 66.8 65.7 65.8 66.1 66.3 66.9 67.9 68.7 68.9 68.8
50 Hz 69.3 69.4 69.3 71.2 70.4 70.5 70.7 70.9 71.4 72.3 72.9 73.0 73.0
63 Hz 72.7 72.8 72.9 74.9 74.5 74.6 74.8 74.9 75.3 76.0 76.5 76.7 76.6
80 Hz 75.5 75.7 76.0 78.1 78.1 78.1 78.3 78.4 78.7 79.2 79.6 79.7 79.7
100 Hz 77.8 78.0 78.5 80.7 81.0 81.0 81.1 81.2 81.5 81.9 82.2 82.2 82.2
125 Hz 79.6 79.8 80.4 82.8 83.3 83.4 83.5 83.5 83.7 84.0 84.2 84.2 84.2
160 Hz 80.9 81.1 81.9 84.3 85.1 85.1 85.2 85.2 85.4 85.6 85.7 85.7 85.6
200 Hz 81.8 82.0 82.8 85.4 86.4 86.4 86.4 86.4 86.5 86.6 86.7 86.6 86.6
250 Hz 82.7 82.9 83.8 86.4 87.1 87.1 87.1 87.1 87.2 87.2 87.2 87.2 87.1
315 Hz 83.2 83.4 84.4 87.0 87.8 87.8 87.8 87.8 87.8 87.7 87.7 87.7 87.7
400 Hz 83.8 84.0 85.0 87.6 88.1 88.1 88.0 88.0 88.0 87.9 87.9 87.8 87.8
500 Hz 84.0 84.2 85.2 87.9 88.3 88.3 88.3 88.3 88.3 88.2 88.1 88.0 88.0
630 Hz 83.9 84.1 85.1 87.8 88.2 88.2 88.2 88.2 88.1 88.0 87.9 87.9 87.9
800 Hz 83.5 83.6 84.6 87.3 87.7 87.7 87.7 87.7 87.6 87.5 87.4 87.4 87.4
1 kHz 82.7 82.8 83.8 86.4 86.8 86.8 86.8 86.8 86.7 86.6 86.6 86.6 86.6
1.25 kKHz 81.6 81.7 82.6 85.1 85.5 85.5 85.5 85.5 85.5 85.4 85.4 85.4 85.4
1.6 kHz 80.1 80.2 81.0 83.5 83.9 83.9 83.8 83.8 83.8 83.8 83.8 83.9 83.9
2 KHz 78.3 78.3 79.1 81.5 81.8 81.8 81.8 81.8 81.8 81.9 81.9 82.0 82.1
25 kHz 76.2 76.2 76.8 79.1 79.3 79.3 79.3 79.4 79.4 79.6 79.7 79.8 79.9
3.15 kHz 73.7 73.7 74.1 76.3 76.4 76.5 76.5 76.5 76.7 76.9 77.1 77.2 77.3
4 KHz 70.9 70.8 71.1 73.1 73.2 73.2 73.3 73.3 73.5 73.8 74.1 74.3 74.4
5 kHz 67.7 67.6 67.7 69.6 69.5 69.6 69.7 69.7 70.0 70.4 70.8 711 71.2
6.3 kHz 64.2 64.1 64.0 65.7 65.5 65.6 65.7 65.8 66.1 66.7 67.2 67.5 67.6
8 kHz 60.4 60.2 59.9 61.4 61.0 61.1 61.3 61.4 61.8 62.5 63.2 63.5 63.7
10 KHz 56.2 56.0 55.4 56.7 56.2 56.3 56.5 56.7 57.2 58.1 58.8 59.2 59.4
12.5 kHz 51.7 51.4 50.6 51.7 51.0 51.1 51.3 51.5 52.1 53.2 54.1 54.6 54.8
16 kHz 46.9 46.5 45.4 46.3 45.4 455 45.8 46.0 46.7 48.0 49.1 49.6 49.9
A-wat 93.9 94.0 94.9 97.5 98.0 98.0 98.0 98.0 98.0 98.0 98.0 98.0 98.0

Table 10: V172 SO8, expected 1/3 octave band performance
(Blades with serrated trailing edges)

Classification: Restricted
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4. Limitations

The values as stated in the present document are to be regarded as best estimat H VIR W KRIR/&/ D
band performance for the turbine. The values are to be regarded as informative and cannot in any
way be used as guaranteed for any projects.

The complete document can be handed out as pdf and must always be referred to using the complete
document DMS number.

5. Recalculation to 10 m wind speeds

In case 10 m height wind speed references are required, recalculation of the stated values can be
made using the following procedure:

1. The stated hub height wind speeds are recalculated to 10 m reference height.
2. Integer 10 m height wind speed related sound power levels are calculated using linear interpo-
lation between the nearest non-integer values.

Recalculation is made using procedures as defined in IEC 61400-11 ed.3. Appendix D.

Classification: Restricted
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Anhang HGrundlagen LarmmodellierungVeibull Parame-
ter



Weibull-Parameter

WEA 1
Ost: T 1
Nord: 7 1
A-Parameter|Windgeschw]k-Parameter
[m/s] [m/s]
Global 6.255 5.560 1.819
Nacht 19.00-6.50 6.665 5.910 1.954
Tag 7.00-18.50 5.813 5.189 1.690
WEA2
Ost: i i
Nord: 1 1
A-Parameter|Windgeschw|k-Parameter
[m/s] [m/s]
Global 6.481 5.760 1.825
Nacht 19.00-6.50 6.906 6.123 1.961
Tag 7.00-18.50 6.024 5.376 1.695
WEA3
Ost: q q
Nord: 1 1
A-Parameter|Windgeschw]k-Parameter
[m/s] [m/s]
Global 6.548 5.820 1.820
Nacht 19.00-6.50 6.977 6.186 1.955
Tag 7.00-18.50 6.085 5.432 1.691
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Anhang | Larm Emissionsberechnungerpro Anlage und
Windenergieanlage



WP Thundorf
Larmberechnung - Emissionen ohne Verdiunnung

Schalleistungspegel, Berechnung und Resultate

H H H ] Korrekturfaktoren
Hersteller Enercon Enercon EnVentus |
Tvp E-160 E-175 EPS [2-7.2 MW50/60 Hz Corrections Schallpegel
1060d8 | OM-YO-12-0| P07200 [d8]
Tageslange 2aheures | 24 heures | 24 heures KL 5
175 175 K2 0
Periode (0 1440 1440 1440 K3 4
(Windgeschwindigkef
HH Bodenreflexion 1
[mis] [dB(A)) [dB(A) dB(A) Luftabsorption 4
0 00 0.0 00 CadnaA Unsicherheit o
1 00 0.0 00 [Total corrections 10
2 00 00 00
3 973 1029 946
4 973 1029 946 Schalleistungspegel L
5 973 1029 952
6 101.2 1038 986 WEA1 2715807 / 1268587 WEAL 2715807 / 1268587 WEAL 2715807 / 1268587
7 1044 1052 102.2 E-160 E-175 EPS V172-7.2 MW50/60 Hz__| schallleistungspe
8 105.9 1069 105.6 A K A K gel Lr geméss A k mass
9 106.0 1075 106.9 [mis] 0] el Lr gemass LSV: [mis] 0] LSV: [m/s] [l
10 106.0 1075 106.9 Tag 581 1.6 114 Tag 1.69 1136 Tag 581 1.69 1110
1 106.0 1075 106.9 Nacht 667 195 1123 Nacht 6.67 195 1144 Nacht 6.67 195 1120
12 106.0 1075 106.9
13 106.0 1075 106.9 WEA2 2715521 / 1268994 WEA2 2715521 / 1268994 WEA2 2715521 / 1268994
14 106.0 1075 106.9 E-160 E-175 EPS V172-7.2 MW50/60 Hz | Schallleistungspe
15 106.0 1075 106.9 A K A K gel Lr geméiss A K gel Lr geméss
16 106.0 1075 106.9 [mis] 3l el Lr geméss LSV: [mis] 3] LS. [mis] 2l LSV.
17 106.0 1075 106.9 Tag 6.02 170 1116 Tag 6.02 170 1138 Tag 6.02 170 1113
18 106.0 1075 106.9 Nacht 691 19 1125 Nacht 6.91 1.96 1146 Nacht 6.91 1.96 1123
19 106.0 1075 106.9
20 106.0 1075 106.9 WEA3 2716247 / 1269170 WEA3 2716247 / 1269170 WEA3 2716247 / 1269170
21 106.0 1075 106.9 E-160 E-175EPS V172-7.2 NW50/60 Hz_] schalleistungspe
2 106.0 1075 106.9 A K A K gel Lr geméss A k mass
23 106.0 1075 106.9 [mis] 0] el Lr gemass LSV: [mis] 0] LSV: [m/s] [l
24 106.0 1075 106.9 Tag 6.09 1.60 17 Tag 1.69 1139 Tag 6.09 1.69 1114
2 106.0 1075 106.9 Nacht 698 196 1126 Nacht 6.98 1.96 1146 Nacht 6.98 1.96 112.4
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Anhang JLarm:Karten der Immissionsberechnungen pro
Anlagentyp
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Anhang KBericht: Baugrundsondierungen



Dr. Roland Wyss GmbH

Geologische Beratungen

Thundorf: Windpark, redimensioniertes Projekt mit 3 Windenergieanlagen

Thema: Einschatzung Baugrund

Auftraggeber: Emch+Berger Revelio AG
Schlésslistrasse 23
3001 Bern

1 Einleitung

Auf dem Gemeindegebiet von Thundorf soll im Bereich des Wellenbergs  ein Windpark fiir
die Stromproduktion erstellt werden. Auf Grundlage von verfiigbaren Unterlagen und 10
durchgefiihrten Baggersondierungen haben wir mit dem Bericht vom 8. Dezember 202 2 an
acht Standorten den Baugrund von dort geplanten Windparkanlagen ein erstes Mal beur-
teilt. Inzwischen steht ein redimensioniertes Projekt mit 3 Anlagen zur Diskussion. Mit dem
vorliegenden Kurzbericht soll hierzu eine erste Einschatzung des Baugrunds als Grundlage
fur die Beurteilung der Machbarkeit an den neuen Stan dorten erfolgen.

Fur die drei neuen Standorte sind grossere Windenergieanlagen geplant. War im Bericht
vom 8. Dezember 2022 noch von Fundamentgréssen bis rund 23 m ausgegangen worden,
ist nun von Fundamentdurchmessern bis max. 32 m auszugehen (Referenz: Wi ndenergie-
anlage Enercon E175). Die Einbindung der Fundamente in den Untergrund dirfte bis rund
3 m betragen.

Grundlage bildet das E -Mail von Frau Nina Kuchlin, Emch+Berger Revelio AG, vom 24.
Oktober 2023 mit Angaben zur Lage der neuen Standorte und den Fundamentgrossen.

Fur die Beurteilung wurde keine Feldbegehung durchgefiihrt.

2 Standorte

Um Verwechslungen mit den Standortbezeichnungen in unserem ersten Bericht zu vermei-
den, wurden die Bezeichnungen der Windenergieanl agen (WEA) mit der Abkiirzung L20
(Layout 20 von Emch+Berger Revelio ) erganzt.

1199 Ziircherstrasse 105 - 8500 Frauenfeld

Telefon 052 721 79 00 - Fax 052 721 79 01 - info@rwgeo.ch
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Das redimensionierte Projekt sieht folgende Win denergie-Anlagen vor (vgl. Beilage 1):

L WEA1-L20: 2'715 807.36/  Mittig von WEAL, WEA2, WEA3 und WEA4  des ur-
1'268 687.26 springlichen Projekts (Abstand ca. 300 L500 m).
L WEA2-L20: 2'715 807.36/ Bisheriger Standort .
1'268 687.2 6
L WEA3-L20: 2'716 &47.40/ 54.6 m im SSW von WEA5 des urspringlichen Pro-
1'269 ©70.02 jekts.
3 Beurteilung der Standorte

3.1 WEA1-L20

Gelande:

Datengrundlage:

Schichtaufbau :

Tragfahigkeit,
Fundation:

Grundw asser-
schutz:

Das Gelande fallt wenig steil nach NNE ab. Im Fundamentbereich be-
steht eine Hohendifferenz der Geldndeoberflaiche von maximal 2.6 m
(651.8 L654.4 m u. M.).

Sondierungsbefunde zum Aufbau des Untergrundes bestehen nur im
Abstand von 300 L500 m zu WEA1-L20.

In stidwestlicher Richtung zeigen die Baggersondierungen BS1 und
BS3 bis in die erreichten Tiefen von 3.2 mresp. 2.3 m Moranenmate-
rial (Grundmoréne, in BS1 unter verschwemmter M oréne bisin 2.8 m
Tiefe).

In nordoéstliche r Richtung zeigen die Baggersondierungen BS2 und BS4
ab 0.9 1.2 mTiefe verwitterte Obere Siisswassermolasse (OSM). Da-
bei hat sich aus Mergeln ein tonig -siltiges Lockergestein gebildet. In
BS2 wurde in 3.0 m Tiefe unverwitterter Sandstein der OSM erreicht.

Im Bereich von WEA1 -L20 ist zu erwarten, dass ab einigen Metern
Tiefe weitgehend unverwitterter Molassefels (v.  a. Sandstein, Siltstein
und Nagelfluh) oder dicht gelagerte Grundmorane anzutreffen ist. Es
ist jedoch md@glich, dass stark verwitterte OSM bis in grossere Tiefe
reicht und sich daraus bei feinkdrniger Auspragung (Mergel, Siltstein)
ein tonig -siltige s Lockergestein gebildet hat. Auch kénnen Moraneab-
lagerungen in grosserer Machtigkeit vorli egen, wobei diese neben
Grundmoréne auch aus feinkérnigen Schwemmablagerungen oder lo-
kalen randglazialen Stillwasserablagerungen mit erhéhtem Tonanteil
bestehen kdnnen.

Unverwitterte OSM und Grundmorane weis en eine sehr hohe bis hohe
Tragfahigkeit au f und ermdglichen oberflachennah liegend eine Flach-
fundation. Reichen wenig tragfahige verwitterte OSM oder feinkdrnige
gquartdre Lockergesteine bis in gréssere Tiefe, konnen Fundamentver-
tiefungen notwendig werden.

WEA-1-L20 liegt knapp ausserhalb einer geplanten Grundwas ser-
schutzzone S3 einer Quellfassung im WSW de s Anlagestandorts . Der
Abstand zu r entsprechend geplanten Grundwasserschutzzone S3 zum
Fundament betragt minimal rund 8 m. Dies kann von Bedeutung sein,




Dr. Roland Wyss GmbH

Geo ogiscne Beratungen

wenn der Installationsplatz bis in diesen Bereich reicht oder wenn die
definitive Schutzzone ausgeweitet wirde

WEA2-L20
Der Standort WEA2-L20 wurde mit dem neuen, reduzierten Projekt belassen.

Das Gelande im Fundamentbereichs ist grosstenteils r elativ flach, steigt jedoch im NNE
rasch steil an . Die maximale Hohendifferenz der Gelandeoberfla che betrdgt im Fundament-
bereich 2.8 m (664.9 L1666.7 m (. M.). Fur das Fundament muss der Hang im NNE ent-
sprechend voraussichtlich einige Meter angeschnitten werden.

Die hier durchgefiinrte Baggersondierung BS2 zeigt unter einer bis in 0.9 m  Tiefe reichen-
den Unterbodenlage verwitterte Nagelfluh (0.9 [2.1 m) sowie verwitterte Mergel (2.1 L
3.0 m) der OSM. In 3.0 m Tiefe wurde massig zementierter Sandstein angetroffen. Mit
Fundamentvertiefungen bi s in rund 3 14 m Tiefe unter Terrain in wenig verwitterte OSM
durfte eine Flachfundation realisierbar sein.

Es werden keine Quellen oder Grundwasserschutzzonen tangiert.

WEAS-L20

Gelande: Das Gelande steigt massig steil nach WSW an. Im  Fundamentbereich
besteht eine Hohendifferenz der Gelandeoberflache von maximal
2.6 m (664.1 1666.7 m u. M.).

Datengrundlage:  WEA3-L20 liegt 94 mim SSW der Baggersondierung BS 5 in vergleich-
barer H6henlage. BS5 zeigt unterhalb des Ober - und Unterbodens be-
reits in 0.6 m Tiefe gut zementierte Nagelfluh der OSM.

Die Anlage liegt zudem rund 400 m im NNE der Baggersondierung
BS4. Aufgrund der Distanz ist diese jedoch nur bedingt reprasentativ.
Auch in BS4 wurde die OSM untief angetroffen , jedoch bis zur erreich-
ten Tiefe von 2.9 m stark verwittert . Es wird daher vermutet, dass die
OSM in diesem Gebiet grossraumig oberflachennah anstehend ist oder
zumindest als Verwitterungsprodukt den  oberflichennahen Unter-
grund bildet.

Schichtaufbau: Voraussichtlich dirfte der Untergrund im Bereich von ~ WEA3-L20 wie
in BS5 untief aus weitgehend unverwitterter Nagelfluh bestehen. Es
ist jedoch maoglich, dass die OSM als Mergel oder Sandstein vorliegt
und die Verwitterung bis in grossere Tiefe reicht oder auch eine méch-
tigere quartare Lockergesteinsbedeckung besteht (vorwiegend Mora-
nematerial). Entsprechend ist eine tonig-siltige Lockergesteinsbede-
ckung nicht génzlich auszuschliessen.

Tragfahigkeit, Es wird vermutet, dass in rund 3 m Tiefe u nverwitterte OSM (Nagel-
Fundation: fluh) anzutreffen ist, welche eine sehr hohe Tragfahigkeit au fweist .
Auf diese r kann flach fundiert werden.

Sollte der Untergrund bis in Uber 3 m Tiefe aus verwitterten Mergeln
oder lokal méchtigeren setzungsempfindlichen Lockergesteinen beste-
hen, missten Fundamentvertiefungen eingeplant werden.
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Grundw asser- Es sind keine Quellen oder Grundwasserschutzzonen v orhanden, wel-
schutz: che tangiert werden kénnten.

Im Bereich aller drei Standorte sind keine Bodenbelastungen bekannt (kein e Eintrage im
Kataster der belasteten Standorte oder der Hinweiskarte Bodenbelastungen ). Auch befin-
den sie sich nicht in einer Zone arch&ologischer Funde.

4 Schlussfolgerungen

Grundsatzlich werden alle drei Windenergieanlage -Standorte in Bezug auf den Baugrund als
realisierbar angesehen. Die Unsicherheiten sind dabei am Standort WEA2 -L20 gering, am
Standort WEA3-L20 etwas erhéht und am Standort WEA1-L20 am grdssten. Wir empfeh-
len entsprechen d im Bereich von WEA1-L20 und WEA2-L20 Sondierungen durchzufihr en,
welche Aufschluss tber den tatsachliche n Aufbau des Untergrunds geben. In einem ersten
Schritt eignen sich hierfiir Baggersondierungen, wie sie bereits andernorts durchgefihrt
wurden. Fur fundierte, belastbare Aussagen und zur Bestimmung der Bo  denkennwerte sind
an allen drei Standorten weitere, tieferreichende  Sondierungen, wie z.B. Kernbohrungen,
Drucksondierungen oder Rammsondierungen sowie Laboruntersuchungen an Felsproben ,
notwendig .

Frauenfeld, 5. Dezember 2023

Dr. Roland Wyss GmbH

Sig. T. Stoll

Bearbeitung: Andreas Blum, dipl. Erdw. BENEFRI UniBe, Geologe CHGEOL

Beilagen und Anhénge:

L Beilagel: DGTUKEJV O
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Thundorf: Windpark
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=86$00(1)$6681* &+/866)2/*(581*(1 03)(+/81*(1

),*85(1 81" B%(//(1

)LIXU *HRORJLVFKH hEHUVLFKW PLW /DJH GHU :LQGHQHUJLH

7TDEHOOH

*HRWHFKQLVFKH .HQQ]JLIITHUQ I«U GLH /RFNHUJHYV

RKQH 6LFKHUKHLWVIDNWRU
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(,1/(,781*

$XI GHP :HOOHQEHUJ LVW DXI| GHP *HPHL$XGHIGHEOBIM YRQ
'LQGSDUN PLW LQGHQHUJLHDQODJHQ JHSODQW 'LHVH V|
P HUUHLFKHQ 'HU PD[LPDOH $EVWDQG ]JZLVFKHQ GHQ

$QODJHQ EHWUIJW UXQG NP GHU OLQLPDOH UXQG N
.RWHQ ]JZLVFKHQ XQG Pe 0 ]X OLHJHQ .XOPLQDWLR
Pe. 0

$Q GHQ 6WDQGRUWHQ ZDU PLW HLQHU HUVWHQ 9RUXQWH
]X EHXUWHLOHQ )*U GLH %HXUWHLOXQJ GHU )XQGDWLRQ
P EUHLWHQ )XQGDPHQWHQ ZHOFKH UXQG P LQ Gt
HLQ]XEHWWHQ VLQG DXV]XJHKHQ

'LH $UEHLWHQ HUIROJWHQ DXI *UXQGODJH XQWHDHU 21IHU!
'LH $XIWUDJVHUWHLOXQJ HUIROJWH WHOHIRQLVFK DP 6
.*FKOLQ (PFK %HUJHU 5HYHOLR $*

JROJHQGH $VSHNWH ZDUHQ YRQ XQV SULPIU ]XLE&MHW EdDL MG

i %HVFKUHLEXQJ YRQ $XIEDX %HVFKDIIHQKHLW XQG :DVV
8QWHUJUXQGV XQG GHU K\GURJHRORJLVFKHQ 9HUKIOWQ
BWDQGRUWHQ

i %HXUWHLOXQJ GHU 7UDJIIKLINHLW XQG 6HW]XQJVHPSILC
VFKIWIWH FKDUDNWHULVWLVFKH %YRGHQNHQQZHUWH

i (PSIHKOXQJHQ EHWUHIIHQG )XQGDWLRQVP|JOLFKNHLWH
i (PSIHKOXQJHQ I+U HUJIQ]JHQGH 8QWHUVXFKXQJHQ

$86*()h+57( $B%(,7(19(5:(1'(7( 8L7(5/$*(1

,P 5DKPHQ GHU $XVDUEHLWXQJ GHV YRUOLHJHQGHIOKGNHU L F
JHQGH S$UEHLWHQ DXVJHI*KUW SUEHLWHQ

+ $XVZHUWXQJ EHVWHKHQGHU 'DWHQ

+ $XVDUEHLWXQJ 6RQGLHUXQJVNRQ]JHSW LQ $EVSUDFKH PL

I+

2UJDQLVDWLRQ XQG %HJOHLWXQJ YRQ %DJIJHUVRQGLH
PLW GHP $XIWUDJJHEHU GHP 5HYLHUI|UVWHU XQG GHQ N
%HK|UGHQ $I18 7* $PW |I+U $UFKIRORJLH

'DUVWHOOXQJ $XVZHUWXQJ XQG ,QWHUSUHWDWLRQ GHU
WDWH

9HUIDVVHQ GHV YRUOLHJHQGHQ %HULFKWV
JROJHQGH 8QWHUODJHQ ZXUGHQ leU GLH D XV JHi A BHIP 8 C

I+

I+

ZHQGHW 8QWHUODJHQ
+ (PFK %9HUJHU $* ':LQGSDUN 7KXQGRUI 68WRMDWYYFHQIL
JHEUXDU VEKH *UXQGODJH

Thundorf: Windpark Seite 4/16
Baugrunduntersuchung 8. Dezember 2022
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+ 'U 5RODQG :\VV *PE+ 7KXQGRUI :LQGSDUN B6RQG
NRQJHSW %DJJHUVRQGLHUXQJHQ .XU]JEHULFKW YRP
+ (QHUFRQ *PE+ SHTXLUHPHQWY FDWDORJXHQARBKNRLC
*UXQGODJHQ
+ (QHUFRQ *PE+ )XQGDPHQWGDWHQEODWW )RXQGDW
( (3 ( +7 (6 & JODFKJU*QGXQJ PLW $XI WULHE :=
* 0 ' %W S5LFKWOLQLH )DVVXQJ 2NWRE&U 7& .
UG HGLWLRQ
+ $PW |-U 8PZHOW 7* .DWDVWHU GHU EHOHRPRIHWTHHQ 6
5HJ 1U ' 2EMHNW .HKULFKWGHSRQLH +83UBOFKRIH
+ $PW [+U 8PZHOW 7% *UXQGZDVVHUNDUWHRERYVFBO W

8QWHUODJHQ

I+

+RIPDQQ ) 9XONDQLVFKH 7XIIH DXI GHP :HOOHQEHU
JUDXHQIHOG XQG QHXH )XQGH DX| GHP WKXUJDXLVFKHQ
(FORJDH *HRO +HOY 9RO

*HLIJHU ( *HRORJLVFKHU $WODV GHU 6FKZHL] %OD\
WHWWHQ JUDXHQIHOG %XVVQDQJ LQNO (UOIXWHUXQJHQ

6FKOIIOL $ +UVJ *HRORJLH GHV .DQWRQV 7KXUJI
hEHUVLFKWVNDUWH M OLWW WKXUJ QDWXUI *HV

I+

I+

*(2/2*%,6&+( A5+b/71,66(

hEHUVLFKW

JHOVXQWHUJUXQG

'"HU )HOVXQWHUJUXQG DX| GHP :HOOHQEHUJ ZEHMB GXWEPK
HLQIDOOHQGH 2EHUH 6+VVZDVVHUPRODVVH %60PRDXVIHED
YRU UXQG OLR -DKUHQ GXUFK GLH ZHLWY#J]ZHLIWHQ
+|UQOLVFK-WWXQJ PLW $EWUDJXQJVPDWHULDO GHU $OSH
6FKLFKWDEIROJH ELOGHW DP :HOOHQEHUJ GLH ©.RQJORPH
VLFK KLHU SULPIU XP 1DJHOIOXK 6DQGVWHLQH 6LOWVW
ZXUGHQ GDULQ DQ ]ZHL 6WDQGRUWHQ DXFK YXONDQL\
HUK|KWHP TXHOOIIKLJHP PRQWPRULOORQLWUHLFKHP 7R
+RIIPDQQ MNUMKH LHVH OLHJHQ MHZHLOV DXI HLQHU .|
UXQG Pe 0 XQG GDPLW PLQGHVWHQ UXQG P WLHIH
PHQWH GHU JHSODQWHQ :LQGDQODJHQ

/IRFNHUJHVWHLQH

'LH 260 LVW REHUIOIFKOLFK LQ YHUVFKLHGHQN PLVOWHMY
GLHVH 9HUZLWWHUXQJ VR VWDUN GDVV GLH e=\HR BNYWIPW L
GDV ODWHULDO DOV /RFNHUJHVWHLQ EHVFKULdbEWOQ ZHUGH
*HleJH GHV XUVSU*QJOLFKHQ HVWJHVWHLQV QRFK ZHLWJ}
$XV 1DJHOIOXK KDW VLFK GDEHL PHLVW .LHV PLW UHLFKOL
BLOWVWHLQHQ 6DQG UHVS 6LOW XQG DXV OHUJHOQ WRQ
JHELOGHW

Thundorf: Windpark Seite 5/16
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Figur 1: Geologische Ubersicht mit Lage der Windenergieanlagen.

Quellen: GeoCover (nach Geiger, 1943), Relief swissALTI3D.
Beige: Obere Slsswassermolasse (OSM).
Beige-grlin gestreift: OSM unter geringméchtiger Bedeckuna.
Blaugepunktete Linien: Nagelfluh in der OSM.

Hellgrin: Moraneablagerungen.
Rot gestrichelt: Glaziale Rundhocker.
Hellblaue Kreise: Quellen.

Die Lage der Tuff-Vorkommen nach Hoffmann (1975) wurde ergénzt.

‘IKUHQG GHU OHW]WHQ (LV]JHLWHQ ZXUGH GHEUIEOFrdOM@ ELbd
GXUFK GHQ 5KHLQJOHWVFKHU YROOVWIQGLJ *EHUIORVVHQ
SUIJW 'HU 5KHLQJOHWVFKHU KLQWHUOLHVY GDEHL YHUEU
VLV DEJHODJHUWH *UXQGPRUIQH PLW YDULDEOHU OIFKWL
DEJHVWXIWH ODWHULDO *URE ELV )HLQIUDNWLRQ LVW |
XQG GDGXUFK HQWVSUHFKHQG ZHQLJ VHW]XQJVHPSILQGOL
2EHUIOIFKHQQDK NDQQ GLH *UXQGPRUIQH DXIJUXQG SR
WHUXQJVHLQIO*VVH DXFK DXIJHORFNHUW VHLQ PLW HQW
]XQJVHPSILQGOLFKNHLW XQG PLW QXU PLWWOHUHU 7UDJ
OLHJW DEHU DXFK QLFKW JOD]LDO YRUEHODVWHWHY 0DWHF
DEVFKPHO]HQGHP (LV DEJHODJHUW ZXUGH 'HFNPRUIQH 2F

'XUFK UDQGJOD]LDOH $XVVFKZHPPXQJHQ XQG 8PODJHL
ZXUGH ORUIQHQPDWHULDO ORNDO XPJHODJHUW 6ROFKH Y

Thundorf: Windpark Seite 8/16
Baugrunduntersuchung 3. Dezember 2022
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ORUIQH ZHLVW HLQHQ HUK|KWHQ 6RUWLHUXQJVJUDG DXI X
JHQ DXIJHEDXW

2EHUIOIFKOLFK LVW XQWHU GHP KXPRVHQ ®RrEGHdE RG HIQV R ¢! L
JHQH $NWLYLWIW XQG :LWWHUXQJVHLQIO*VVH HQWVWDQGH
KDQGHQ PLW YHUEUHLWHW HUK|KWHP JHLQDQWHLO XQG $X
]XP GDUXQWHU OLHJHQGHQ $XVJDQJVPDWHULDO

S9HUEUHLWHW ZXUGH PHLVW LP =XVDPPHQKRQWOREXH *HOIQC
ODWHULDO XPJHODJHUW XQG ] 7 JURVVIGKKkOIXDNMBQHEUDF
VHKU KHWHURJHQ VHLQ )J)UHPGVWRIIDQWHLOH XQG DXFK 6

+<'52*(2/2*,6&+( A5+b/71,66(

'LH 6WDQGRUWH GHU :LQGHQHUJLHDQODJHQ DXXQGHPVHO O
JUXQGVIW]OLFK DXVVHUKDOE YRQ *UXQGZD\VNVeHUWH EdxH o
7ULQNZDVVHUQXW]XQJ YRQ %HGHXWXQJ VLQG /RNDO VLQ
JHEXQJ ZDVVHUI+KUHQGH B6FKLFKWHQ YRUKDQGHQ ZHOF
VSHLVHQ XQG PLW NOHLQHUHQ )DVV %MHILHOD JH@ XW]W ZHU

(VZHUGHQ MHGRFK NHLQH 6FKXW]JRQHQ]XWDQJLHUW XQ
HUZDUWHQ GDVV DX| GHU *UXQGZDVVHUNDUWH DXIJHIs
BFKXW]]JRQHQ GXUFK GLH %DXWIWLJNHLWHQ PDVVJHEOLFK

%857 (,/81* '(5 671$1'257(

/IDJH GHU %DJJHUVRQG%HUGDRJIMHQ WAGHKIH 5 HAKIO WD W H
ODJHQ %

$XVIDQJIJVODJH

P )ROJHQGHQ ZLUG GHU %DXJUXQG LP % H UsklvE iXQ GOl JB F K V
JHQ EHVFKULHEHQ ,Q %H]XJ DXl GLH P|JOLFKH )XQGDWLRC
UXQG P EUHLWHQ )XQGDPHQW DXVJHJDQJHQ ZHOFKHV |
8QWHUJUXQG HLQJHEHWWHW ZLUG

'LQGHQHUJLHDQODJH :($

'LH :LQGHQHUJLHDQODJH :($ NRPPW LP *HEHOHWIRHRUGHUV
3DUJHOOH 1U LQ :LHVODQG UXQG P Q|UGOLFK HLQHU
]X OLHJHQ %WLOIOKHHDV *HOIQGH LVW OHLFKW QDFK 1RUGH
OHQG ,P %HUHLFK HLQHV UXQG P EUHLWHQ )XQGDPHQ

KHQXQWHUVFKLHG GHU 2EHUIOIFKH UXQG P
,Q GHU P WLHIHQ %DJJHUWRQDLEXXYGH %®WWURIIHOQQH U
ELV LQ P 7LHIH UHLFKHQGHQ WR QL J6W{1G WL BI0RE BIIH

YHUVEKZHPPWH ORUIQH DQJHWURIIHQ ZHOFKH DXV VLOWL.
VDXEHUHP 6DQG XQG VLOWLJIJHP .LHV EHVWHKW 'DUXQWHU
7LHIH 6FKDFKWHQGH NLHVUHLFKH *UXQGPRUIQH DQJHWU|

Thundorf: Windpark Seite 7/16
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, Q * P 7LHIH ZXUGH DQ GHU %DVLV GHYWHUXEREHWIP P W
GHU *UXQGPRUIQH HLQ JHULQJHU :DVVHU]XWULWW YHU]HL

'DV DQJHWURIIHQH ODWHULDO LVW JXW EDJJHWDPKHUIIKLINHL!

'DV LQ %6 DQJHWURIIHQH ODWHULDO HLJQHWH&HUYK UZHXI
WXQJHQ VRIHUQ DQ GLHVHV NHLQH HUK|KW H G DRQHRW GH/ X

%HL HLQHU (LQELQGHWLHIH LP XQWHUHQ 7WQiG@OLRKEYQ %H
NRPPW GDV )XQGDPHQW UXQG * P XQWhlsTWMR@NIQ X Q
VDQGLJHQ 6FKLFKWHQ GHU YHUVFKZHPPWHQ ORUIQH ]X OL
GeUIWHQ HLQH PLWWOHUH BHW]XQJVHPSILQGOLFKNHLW X
VHQ 'LH UXQG + P WLHIHU DQJHWURIIHQH *UXQGPRU
JHQ ZHVHQWOLFK ZHQLJHU VHW]XQJVHPSILQGOLFK VHLQ »
7UDJIIKLINHLW DXIZHLVHQ ZHOFKH DOV PLWWHO ELV JX
HQWVSUHFKHQGHQ )JXQGDPHQWYHUWLHIXQJHQ ZLUG HL
JUXQGVIW]OLFK DOV UHDOLVLHUEDU DQJHVHKHQ -HGRFK
JIQJHQGH 8QWHUVXFKXQJHQ QRWZHQGLJ

'D PLW GHU %DJJHUVRQGLHUXQJ GLH YHURXMPIGHKH UHOD\
*UXQGPRUIQH QXU *EHU P OIFKWLJNHLWesNRQE UXAIWQZ XU
WHQ] /DIJHUXQJVGLFKWH QXU JURE DEJHVFKIW]W ZHUGHQ >
ODX| LKUHU 2EHUIOIFKH UHODWLY UDVFK IQGHUQ NDQQ
GLHUXQJHQ DQ GLHVHP 6WDQGRUW QRWZHQGLJ +LHL
EHLVSLHOVZHLVH 'UXFN RGHU 5DPPVRQGLHUXQJHQ

'LQGHQHUJLHDQODJH :($%$

'LH :LQGHQHUJLHDQODJH :($ NRPPW LP SOMWHIHXDUWLJIHQ
WHKDUW?2 DX| GHU 3DUJHOOH 1U DP +DQJIXVV HLQHV O
PLW UXQG f QDFK 66: DEIDOOHQGHQ VWHLOHUHQ +DQJ ]X
JHQ ,P %HUHLFK HLQHV UXQG P EUHLWHQ )XQGDPHQWH
*EHU HLQH +|KH YRQ P QDFK 66: DE + P e 0 \
%HLODJH

'LH P WLHIH %DJJHU YV B:@E DU KIPLII ¥ 6X Q W HD HHMQH UHE H V
P WLHIH UHLFKHQGHQ_8QWHUERGHQ OBRKLFXWDZIEWPW H U V
VRZLH YHUZLWWHUWH OHUJHO + P GHU 2EHUHQ 6+VVZ
PRODVVH $XV GHU YHUZLWWHUWHQ 1DJHOIOXK LVW HLQ
.LHV PLW YLHO 6DQG XQG DXV GHQ OHUJHOQ HLQ WRQLJ}F
JLWIW HQWVWDQGHQ =XXQWHUVW ZXUGH HLQ PIVVLJ JHPF
2EHUHQ 6+VVZDVVHUPRODVVH DQJHWURIIHQ + P

'LH %DJJHUVRQGLHUXQJ %6 ZDU ZHLWJHKHQGHWWKRENHQ (
HLQHU ZHVHQWOLFKHQ :DVVHUI*KUXQJ JHUHFKQHW

'DV DQJHWURIIHQH ODWHULDO LVW ELV ]XU 9%0Q YHWUIZL YWWLIHWJ
JXW EDJJHUEDU

'DV LQ %6 DQJHWURIIHQH ODWHULDO HLJQHWLNEFK HYGUHBE
GLHVHV NHLQH HUK|KWHQ $QIRUGHUXQJHQ JH ¥ NO@VEXZ ki

'LH )XQGDPHQWH NRPPHQ LQ GLH YHUZLWWHUWHIQKBINKLW K
ZDVVHUPRODVVH ]X OLHJHQ 'LHVH GeUIWHQ )R¢EADWWRM L QF
HPSILQGOLFKNHLW XQG HQWVSUHFKHQG 7UDJIIKLINHLW D>

Thundorf: Windpark Seite 8/16
Baugrunduntersuchung . Dezember 2022
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+ P WLHIHQ )XQGDPHQWYHUWLHIXQJHQ ELV LQ GLH
6FKLFKWHQ GHU 2EHUHQ 6+VVZDVVHUPRODVVH G+UIWH HLC
UHDOLVLHUHQ VHLQ

OLW GHU %DJJHUVRQGLHUXQJ %6 ZXUGH GLHINDXPSNHUZL)
ZDVVHUPRODVVH 6DQGVWHLQ LQ P 7LHIH 6R%GLNQ@DIS8QHU
BRQGLHUXQJHQ DQ GLHVHP BWDQGRUW VLQG ]XU (UNXQGX:
DQJH]HLJW +LHU]X HLJHQHQ VLFK EHLVSLHOVZHLVH 5DPP\

'LQGHQHUJLHDQODJH :($%$

'LH :LQGHQHUJLHDQODJH :($ NRPPW LP *HELHWQ@HDUG?2 D X

1U DXI GLH 6sGVHLWH HLQHV QDFK :6: YHUODXIHQGHQ

OIQGHU+FNHQV |]X OLHJHQ 'HU +DQJ IIOOW KLHU PLW UXQG

P %HUHLFK HLQHV UXQG P EUHLWHQ )XQGDPHQWHV VWH
+ Pe 0O VWwHK®BDJH

'LH %DJIJHUVRQGLHHX@DIJHMEVFKORVV XQWsldWHWLRQIHHOELV LG
WLHIH UHLFKHQGHQ 8QWHUERGHQODJH6FKWX@BPREDRH ZHO
6FKDFKWHQGH PX 7 UHLFKW 'LHVH ZHLVW HLQHQ YHU
DXl XQG LVW PLWWHOGLFKW REHQ ELV GLFKW XQWHQ Jt

,Q GHU %DJJHUVRQGLHUXQJ %6 ZXUGH NHLQ :®WNHUUBREQIH

'DV DQJHWURIIHQH ODWHULDO LVW JXW E D 3J0H WHELDIY L J(NHY FK |
JHOQH JU|[VVHUH )LQGOLQJH VHLQ

'DV LQ %6 DQJHWURIIHQH ODWHULDO XQWH UKIDICEUGHNVH®G
DXIJUXQG GHV UHODWLY JHULQJHQ )HLQ X Q G DG ML vIH XK\
VIW]OLFK I+U 6FK*WWXQJHQ DXFK ZHQQ DQ GLHVH HUK]I
JHVWHOOW ZHUGHQ ] % I+U *HOIQGHDQSDVVXQJHQ

'LH )XQGDPHQWH NRPPHQ VRZHLW HUNXQGHWKLLQHUX QG
ZHLWJHKHQG LQ GLFKW JHODJHUWH *UXQ SRRUWRHAXW LHJ
JHULQJH 6HW]XQJVHPSILQGOLFKNHLW XQG HQWVSUHFKHQC
KLINHLW DXIZHLVHQ (QWVSUHFKHQG G+UIWH KLHU HLQH )
OLVLHUHQ VHLQ

OLW GHU P WLHIHQ %DJJHUVRQGLHUXQWUMBHIXWGH GLH
HUZDUWHQGH (LQELQGHWLHIH YRQ UXQG6RQdLXXQLFFKMK G|
HUUHLFKW (UJIQJHQGH 6RQGLHUXQJHQ DQ GLHVHP 6WDQG
%RGHQNHQQZHUWH OLHIHUQ XQG PLW LKQHQ N|QQWH DXFI
HUPLWWHOW ZHUGHQ )DOOV GLH )HOVXQWHUODJH
VWIUNHU YHUZLWWHUW LVW ZDV LQVEHVRQGHUH EHL OHL
NDQQ N|QQWH DXFK GLHV HUNDQQW ZHUGHQ $0OV 6RQGL
EHLVSLHOVZHLVH 5DPPVRQGLHUXQJHQ RGHU JHJHEHQHQ
JHQ

'LQGHQHUJLHDQODJH :($%$

'HU DNWXHOO JHSODQWH 6WDQGRUW GHU :LQIGH@Q@HUJILHDQ
ELHW ©5+WHOL2 DXI GHU 3DUJHOOH 1U LP :LHVODQG XC
JOXUZHJHV LQ HLQHP UXQG f VWHLOHQ QDFK 2VWHQ DEIL

Thundorf: Windpark Seite 9/16
Baugrunduntersuchung 3. Dezember 2022
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P HUHLFK HLQHV UXQG P EUHLWHQ )XQGDPHQWHYV VWH
UXQG P UHODWLY VWDUN DQ %HL. ODJA » 0O VLHKH

'LH %DJJHUVRQGLHHXQDJIHELIW XQWHU HLGHIHEUN WQHUH P
UHLFKHQGHQ 8QWHUERGHQODJH ELV ]XP 6BKOFEKWIKQEDM
YHUZLWWHUWH 2EHUH 6+VVZDVVHUPRODVVH 'DEHL KDQGH

P 7LHIH XP OHLFKW VLOWLJHQ .LHV PLW YLHO 6DQG °
XQG LQ + P 7LHIH XP VLOWLJHQ 7RQ ELV WRQLJHQ
OHUJHO 'HU XQYHUZLWWHUWH ORODVVHIHOV ZXUGH QLFK

,Q GHU %DJJHUVRQGLHUXQJ %6 ZXUGH NHLQ :®NNHWURQJIH

'‘DV DQJHWURIIHQH ODWHULDO LVW JXW EDJDHYHEDKWINGR@OV
YHUZLWWHUWH 1DJHOIOXK DQJHWURIIHQ ZHUGHQ G-<UIWH
EDJJHUEDU VHLQ

'DV LQ %6 DQJHWURIIHQH ODWHULDO HLJQHWLNAHUKHD XHQ 0
DQWHLOV 7RQ 6LOW NDXP I+U 6FKsWWXQJH QD DNH LAVHSG i
JHQ JHVWHOOW ZHUGHQ

'LH YXQGDPHQWH NRPPHQ VRZHLW HUNXQ®@GHWIKLIREQGH VW
YHUZLWWHUWHQ 6FKLFKWHQ GHU 2EHUH 6+ YAOBDWYRQPROD
GeUIWHQ PHLVW HLQH PLWWOHUH 6HW]XQJVHPSILQGOLFKN
DXIZHLVHQ ,Q %H]XJ DXI GLH )XQGDWLRQ VLQG DOV (QWV]
BOWHUVXFKXQJHQ QRWZHQGLJ $XIJUXQG GHU

+DQJODJH VLQG DQ GLHVHP 6WDQGRUW WDOVHLWLJ P|JOLTJ
ZHLVH WLHI UHLFKHQGH )XQGDPHQWYHUWLHIXQJHQ QRWZF

OLW GHU %DJJHUVRQGLHUXQJ %6 ZXUG H (Gl HHRIEWUHHK H Q C
6+VVZDVVHUPRODVVH QLFKW HUUHLFKW6XQGEL DUKIFLHNQG GH!
HUUHLFKWH 6RQGLHUWLHIH I+U EHODVWEDUH $XVVDJHQ X
VLQG l+U GLHVHQ 6WDQGRUW HUJIQJHQGH BRQGLHUXQJHC
9HUODXIV GHU XQYHUZLWWHUWHQ )HOVREHUIOIFKH XQG |
/IDJHUXQJVGLFKWH UHVS GHU .RQVLVWHQ] GHU *EHUODJH
YHUZLWWHUWH 260 DQJH]HLJW +LHU]X HLJHQHQ VLFK E}
RGHU 'UXFNVRQGLHUXQJHQ JJI DXFK .HUQERKUXQJHQ

‘LQGHQHUJLHDQODJH :($
'LH :LQGHQHUJLHDQODJH :($ NRPPW LP *HEOHWHO:DOGKRO

3DUJHOOHQ 1U XQG LQ EHZDOGHWHY IODFK QDFK (
]X OLHJHQ ,P %HUHLFK HLQHV UXQG P EUHLWHQ )XQGDP
UXQG PDQ + P «%6l L ODHKH

'LH %DJJHUVRQGLHL@D IHBXVVWH DXIJUXQGS$GH WUG L F &MU
‘DOGHV LQ UXQG P (QWIHUQXQJ LP 11( G HRKLEK\SDDEDN
'LQGHQHUJLHDQODJH :($ DXVJHI*KUW ZHUGHQ $XIJUXQG ¢
FKHQ *HOIQGHPRUSKRORJLH ZLUG VLH GHQQRFK I+U HLQH
UHSUIVHQWDWLY DQJHVHKHQ ,Q GHU P WLHIHQ %DJJHU
XQWHUKDOE GHV 2EHU XQG 8QWHUERGHQV EHUHLWV L
JHPHQWLHUWH 1DJHOIOXK GHU 260

,Q GHU %DJJHUVRQGLHUXQJ %6 ZXUGH NHLQ :®WNHUUBRQJIH

Thundorf: Windpark Seite 10/16
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'‘DV DQJHWURIIHQH ODWHULDO LVW ELV P %ML BIH H1HTKX YW H 1GAL
QXU EHGLQJW EDJJHUEDU

'LH 1DJHOIOXK XQWHUKDOE GHV 8QWHUERGHQWGHUJHUHEWQ G
$EEDX DXIJHORFNHUW DXFK U 6FKWWXQJHRUNHDQ &M IOXH
GHUXQJHQ JHVWHOOW ZHUGHQ

'LH )XQGDPHQWH G+UIWHQ DXFK LQ GHU UXIQGKLIPHY\RQ %6
'LQGHQHUJLHDQODJH :($ LQ GLH 1DJHOIOXKXxGQHMW2AO ]X OL
'LHVH LVW QLFKW VHW]XQJVHPSILQGOLFK XQG VHKU JXW W
FKHQG LVW HLQH )ODFKIXQGDWLRQ PLW JURVVHU :DKUVFK

'LH %DJJHUVRQGLHUXQJ %6 LVW UHODWLYWHLUMOSIRQ :( H
ILJILHUXQJ VLQG HUJIQ]HQGH 6RQGLHUXQ 3R@GLHPUXX@DPHQ
]X HPSIHKOHQ

'LQGHQHUJLHDQODJH :($

'LH :LQGHQHUJLHDQODJH :($ NRPPW LP *HELHWI @HUFKKRC

JHOOH 1U DXl GHU 2VWVHLWH HLQHV 30DWHDXV LQ EH.

2VWHQ DEIDOOHQGHV *HOIQGH ]X OLHJHQ ,P %HUHLFK HLC

P EUHLWHQ )XQGDPHQWHV VWHLJW GHU +DQJ UXQG P
P. 0 VEHKHODIH

,Q GHU P WLHIHQ %DJJHYMRQDLHRIOIW XHNIH W KD Gl M U
2EHU XQG 8QWHUERGHQV EHUHLWYV LQ 6FKRFRWH KHSFEDONU |
YHUZLWWHUWH DEHU VRQVW JXW JHPHQWLHUWH 1DJHOIO)

,Q GHU %DJIJHUVRQGLHUXQJ %6 ZXUGH NHLQ :®WNHUUBQIH

'‘DV DQJHWURIIHQH ODWHULDO LVW ELV LQ%DJJRUALKHINHIWW
UXQWHU QXU EHGLQJW EDJJHUEDU

'LH 1DJHOIOXK XQWHUKDOE GHV 8QWHUERGHQWGHUYQUH WG,
$EEDX DXIJHORFNHUW DXFK leU 6FKeWWXQJHQUNDQ &M IOR
GHUXQJHQ JHVWHOOW ZHUGHQ

'LH 1DJHOIOXK GHU 260 LVW QLFKW VHWI]XQJVHPSIKQGOLFE
KL (QWVSUHFKHQG LVW HLQH ) YXQGD

$XFK ZHQQ GLH 1DJHOIOXK VLFK *EHU GH( (UJIQ]H

HUVWUHFNHQ G+UIWH VR N|QQHQ ]XU hEHUSUSRYQUHHUJIIQ]!
LP sEULJHQ )XQGDPHQWEHUHLFK YRQ :($ ELV XQWHU GDV
YHDX VLQQYROO VHLQ ] % PLWWHOV .XUJERKUXQJHQ 'DF
WHULDO I+U %HVWLPPXQJ GHU JHOVNHQQZHUWH LP /DERU .

‘LQGHQHUJLHDQODJH :($
'LH :LQGHQHUJLHDQODJH :($ NRPPW LP *H *HOICG

JHOOH 1U LP EHZDOGHWHQ %HUHLFK ]X OLHJHQ ZHOFK
QDFK 66( DEIIOOW ,P %HUHLFK HLQHV U:

VWHLJW GHU +DQJ UX(4 P 0 V%HLO

,Q GHU P WLHIHQ %DJJH %YHLOLC LP |VW $QJHWUR
%HUHLFK GHV )XQGDPHQWV YRQ :($ XC( 6FKLFKWI
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SOQOWHUERGHQV EHUHLWY LQ P 7LHIH REHUIOIFKOLFK ]1ZD
DEHU VRQVW JXW JHPHQWLHUWH 1DJHOIOXK GHU 260

,Q GHU %DJIJHUVRQGLHUXQJ %6 ZXUGH NHLQ :®WNHUUBQIH

'‘DV DQJHWURIIHQH ODWHULDO LVW ELV LQ%DJJRUALKHINHIWW
UXQWHU QXU EHGLQJW EDJJHUEDU

'LH 1DJHOIOXK XQWHUKDOE GHV 8QWHUERGHQWGHUJHUHEWR G
$EEDX DXIJHORFNHUW DXFK U 6FKWWXQJHRUNHDQ $XM IOXH
GHUXQJHQ JHVWHOOW ZHUGHQ

'LH 1DJHOIOXK GHU 260 LVW QLFKW VHW]X 7UDJIIKL.
IIKLJ (QWVSUHFKHQG LVW HLQH ) )X QG D
$XFK ZHQQ GLH 1DJHOIOXK VLFK *EHU GH( (UJIQ]H

HUVWUHFNHQ G+UIWH VR N|QQHQ ]XU hEHUS 6RQGLHU
LP sEULJHQ )XQGDPHQWEHUHLFK YRQ :($

YHDX VLQQYROO VHLQ ] % PLWWHOV .XU"

WHULDO 1+U %HVWLPPXQJ GHU J)HOVNHQQZ

'LH QXU P WLHIH %DJJHUL%HLOC ZXUGH L ,QuwDOOD)
VHLWLJHQ +DQJDQVFKQLWW GHU )RUVW'

:($ DXVJIHIKUW 6LH JHLJW GDVV GLH 1T
2EHUIOIFKH DQVWHKHQG LVW )«U GHQ YRU.

L%HLOC EHGHXWHW GLHV GDVV VROO H

YLHO 1DJHOIOXK DEJHWUDJHQ ZHUGHQ P«

LQ HLQHQ VWHLOHU

'LQGHQHUJLHDQODJH :($

'LH :LQGHQHUJLHDQODJH :($ NRPPW 8PEUX *HOIC
DX|I GHU 3DUJHOOH 1U LQ HLQHQ EHZI
66( HLQHU J)RUVWVWUDVVH LP VeGOLFKVWH
VLHKXHLODJHDV *HOIQGH IIOOW KLHU OHLFKW QDFK 6¢GHQ I
UXQG P EUHLWHV )XQGDPHQW LQ HI4
P ]X OLHJHQ NRPPW XQG GDEHL ELV LQ DQ GHQ REHUF
P KRKHQ XQG GXUFKVFKQLWWOLFK f VWHLO QDFK 6+GH
JHV UHLFKW ,Q GLHVHP VWHLOHUHQ +DQJ
HLQH DOWH P EUHLWH XQG ELV P KR
JHOIOXKZIQGHQ *HELHW ©8PEUXFK2 'HUF
IVWOLFK GHV ODVWDFKVH YRQ :($

,Q GHU P WLHIHQ %DJJF%HLOLC LP Q|UC $QIHWUR
%HUHLFK GHV )XQGDPHQWY YRQ :($ IROJW XQWHUBKROE Gt
WHUERGHQV EHUHLWV LQ P 7LHIH REHUIOIFKOLFK HWZD
VRQVW JXW JHPHQWLHUWH 1DJHOIOXK GHU 260 $XFK LQ G|
KRFK DXIJHVFKORVVHQHQ JHOVZIQGHQ GHU QDKHJHOHJHQI
DXVVFKOLHVVOLFK 1DJHOIOXK DXIJHVFKORVVHQ  +|KH
Pe 0O (VZLUG HQWVSUHFKHQG GDYRQ DXVJHJDQJHQ
1DJHOIOXK DXFK LP %HUHLFK YRQ :($ PLQGHVWHQV P PI

,Q GHU %DJJHUVRQGLHUXQJ %6 ZXUGH NHLQ :DWMMHIWkDQJH

‘DV DQIJHWURIIHQH ODWHULDO LVW ELV L %DJJHUIIK
UXQWHU QXU EHGLQJW EDJJHUEDU
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'LH 1DJHOIOXK XQWHUKDOE GHV 8QWHUERGHQVWGHUYIQUH WG,
$EEDX DXIJHORFNHUW DXFK leU 6FKeWWXQJHQUNDQ &M IOR
GHUXQJHQ JHVWHOOW ZHUGHQ

'LH 1DJHOIOXK GHU 260 LVW QLFKW VHW]X 7UDJIIKL,
IIKLJ $XFK ZLUG GLH QDKHJHOHJHQH $EED  )XQGD
WLIJNHLW GHU 1DJHOIOXK XQG GHU JQVWL
(LOQVFKIW]XQJ QLFKW DOV SUREOHPDWLVF
DQJHVHKHQ (QWVSUHFKHQG G+UIWH EHL

VLHUEDU VHLQ (LQH HLQJHKHQGHUH %HXL
GHWDLOOLHUWHUHU )XQGD

,Q %H]XJ DXI GLH 5HDOLVLHUEDUNHLW HLC( (UJIQ]H
JIQJHQGHQ 6RQGLHUXQJHQ DOV ]ZLQJHQG QRWEZHQESULJ HUD

5DPSH )RUVWVWUDVVH %HUHLFK .EG6
6WDQGRUW 5HJ 1U '

5XQG P LP :6( YRQ :($ I-KUW GLH DOV =XI|DKWPWYIOVN H
JRUVWVWUDVVH <EHU HLQH NeQVWOLFK DXHhdHhEkKeWWH
oLw GLHVHU 5DPSH < EHUZLQGHW GLH 6W
YHUPXWOLFK GXUFK $EEDXDUEHLWHQ N<QVWOLFK JHVFK
6WHLOE|VFKXQJ 'LH 6FKeWWXQJ LVW LP .DWDVWHU GHU
.E6 XQWHU GHU 5HJ 1U ' DOV .HKULFKWGHSRQLF
YHU]JHLFKQHW 6LH ZHLVW GHQ 6WDWXV ©(LQWUDJ2 DXI
VFKIGOLFKHQ RGHU OIVWLJHQ (LQZLUNXQJHQ ]X HUZDUW|
VRQGLHUXQJ %6 ZXUGH GDV ODWHULDO UDQGOLFK GHU 6
%HLODJHLHV XP DEVFKIW]HQ ]X N|IQQHQ RE VLH %HODVW
6FKZHUODVWWUDQVSRUWH JHZDFKVHQ LVW

,Q GHU P WLHIHQ %DJJHUWHRQ@®LUHUXIQ G HAGSHRMWVBU R I 1HQ H U
ZHVWVHLWH GHU 5DPSH ZXUGH SULPIU .LH¥FXIQFGWOMPHKNRH P
XQG FD JUHPGVWRIIDQWHLO DQJHWURIIHQ 'HU JUHPGV

EHVWHKW Y D DXV %HWRQEUXFKVWeFNHQ XQG =LHJHOQ
*ODV 30ODVWLN )ROLHQ XQG 6FKODFNH $XIJUXQG GHU Ol
OIFKWLIJNHLW GHU N*QVWOLFK DXIJHI*OOWHQ ODWHULDOYV

'DV DQJHWURIIHQH ODWHULDO LVW ORFNHUDJHKQDNHIW XQ G
]XQJVHPSILQGOLFK XQG ZHQLJ WUDJIIKL]) 8QWHU GHU )RU
UHQ .RIITHUXQJ GsUIWH GDV ODWHULDO EHVVHU YHUGLFK
HWZDV EHVVHU WUDJIIKL) VHLQ 2E GLHV l«U 6FKZHUOD\
NDQQ DXIJUXQG GHU DXVJHI*KUWHQ B6RQGLHUXQJ %6 MH:C
VFKOLHVVHQG EHXUWHLOW ZHUGHQ

8P GLH 7UDJIIKLINHLW GHU RUVWVWUDVVH (UPI OhMAGHL FK G
VFKIW]JHQ ]X N|QQHQ Z+UGHQ VLFK HUJIQ]HGE®#GEDPFRMRQ G
HYWO DXFK 30DWWHQGUXFNYHUVXFKH HLIJQHQ

(UGEDXPHFKDQLVFKH .HQQ]JLIIHUQ GHU
DQJHWURIIHQHQ 6FKLFKWHQ

$XI1JUXQG GHU LQ GHQ %DJJHUVRQGLHUXQ J/ikONBQHYWHLRIH H
EDVLHUHQG DX| XQVHUHQ (UIDKUXQJHQ ZHUGHQ I+U GLH Y|
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6FKLFKWHQ %RGHQNHQQZHUWH IsU HUGPHFKDQLVFKH %}
VFKIW]W 7WEHCGO D EHL KDQGHOW HV VLFK XP W\SLVFKH .H
ZHOFKH LP (LQ]HOIDOO DXFK DEZHLFKHQ N|QQHQ HWZD
KIKWHQ .RQVROLGLHUXQJ RGHU GXUFK VWIUNHUH $XIORF
WHV $XIZHLFKHQ 'XUFK GLH *U|VVH GHV 3URMHNWEHUHLF
FKHQG HUK|KWHQ 9DULDWLRQVEUHLWH HLQ]JHOQHU /LWHE
IHKOHQGHU 9HUVXFKH YRU 2UW ] % 5DPP RGHU 'UXFNV
JHQ GLH $QJDEHQ I+U GLH HLQ]JHOQHQ 6FKLFKWHQ HLQ UH(¢
'LH 1eU VSH]JLILVFKH HUGVWDWLVFKH %HUHFKQXQJHQ E
WHULVWLVFKHQ %RGHQNHQQZHUWH VLQG DXV GHQ DQJF
DE]XOHLWHQ

'LH $QJDEHQEHD EWH]LHKHQ VLFK DXI ODWHULDO ZHOFKH'
BRQGLHUXQJHQ DQJHWURIIHQ ZXUGH XQG GXUFK GHQ ED:
DXIJHORFNHUW RGHU DXIJHZHLFKW LVW :LFKWLJ LVW GDI
VRUJIIOWLJHU $XVKXE ©YRU .RSI2 XQG HLQH HQWVSUHFKH
'XUFK UDVFKHV (LQEULQJHQ HLQHU 6DXEHUNHLWVVFKLFK
XQG $XIORFNHUQ GHU %DXJUXEHQVRKOH ]X YHUKLQGHUQ
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Tabelle 1: Geotechnische Kennziffern fur die Lockergesteine (Typische Werte, ohne

Sicherheitsfaktor).

'"LH 7UDJIIKLINHLW GHU XQYHUZLWWHUWHQ6RGHQ QXU ZHQ
6+VVZDVVHUPRODVVH LVW LQVEHVRQGHUH I+U 6DQGVWHLQ
KRFK =XU %HVWLPPXQJ GHU *HVWHLQVIHVWLINHLWHQ PV
*HVWHLQVSUREHQ ZHOFKH DXV .HUQERKUXQJHQ JHZRQQH
ZHUGHQ 'LH HLQD[LDOH 'UXFNIHVWLJIJNHLW GHU ORODV VH.
HUIDKUXQJVJHPIVV VHKU YDULDEHO XQG EHZHJW VLFK LQ

6SHNWUXP YRQ + 01 P
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86$00(1)$6681* B+/866)2/*(581*(1
(03)(+/81*(1

'LH %DJIJHUVRQGLHUXQJHQ JHLIJHQ GDVV GHUVXE®NX@WIU .
6VVZDVVHUPRODVVH LP %YHUHLFK GHU :LQGSDUNDQODJHQ
JXW WUDJIIKLIJHU 1DJHOIOXK XQG XQWHUJHRUGQHW DXFK
YHUZLWWHUXQJVDQIIOOLJHQ OHUJHOQ EHVWHKW 9RU DC
IOIFKHQQDK YHUEUHLWHW ]X WRQLJHP 6LOW YHUZLWWHU
WHFKQLVFK DQVSUXFKVYROOHU

'LH DQJHWURIIHQHQ /RFNHUJHVWHLQH EH VAN QH X\QWL I«
FP 7LHIH UHLFKHQGHQ 8QWHUERGHQ DXV *UXQGPRUIQH XQ

,Q GHQ %DJJHUVRQGLHUXQJHQ ZXUGHQ NHLQMHURGBIHYRIO X L
VHU]XWULWWH IHVWIJHVWHOOW (