
D
+HOOLJNHLWVVHQVRU�*(���� �:*�������$%��
���[����PP

6WDQG��0¾U]�����

3URGXNW��XQG�)XQNWLRQVEHVFKUHLEXQJ

'HU�+HOOLJNHLWVVHQVRU�*(�����GLHQW�]XP�0HVVHQ�XQG�5HJHOQ
GHU�$UEHLWVSODW]��XQG�RGHU�%RGHQEHOHXFKWXQJ�LQ�HLQHP�5DXP
PLW�LQGLUHNWHU�%HOHXFKWXQJ�GXUFK�DEJHK¾QJWH�/HXFKWHQ�XQG�EH�
VWHKW�DXV�HLQHP�(PSI¾QJHU��/LFKWIÖKOHU��PLW���P�ODQJHU�$Q�
VFKOXVVOHLWXQJ�XQG�HLQHP�.RQYHUWHU��'HU�.RQYHUWHU�LVW�HLQ�*HU¾W
LQ�O¾QJOLFKHU�%DXIRUP�XQG�GDGXUFK�]�%��]XP�(LQEDX�LQ�/HXFKWHQ
IÖU�/HXFKWVWRIIODPSHQ�JHHLJQHW��(U�NDQQ�MHGRFK�DXFK�VHSDUDW
PRQWLHUW�ZHUGHQ��'HU�(PSI¾QJHU�ZLUG�PLW�+LOIH�HLQHU�.OHPPIH�
GHU�XQG�HLQHU�5RVHWWH��LP�/LHIHUXPIDQJ�HQWKDOWHQ��LQ�'HFNHQ
HLQJHEDXW�

'HU� .RQYHUWHU� HUK¾OW� GHQ� YRP� (PSI¾QJHU� HUID¹WHQ� DNWXHOOHQ
+HOOLJNHLWVZHUW� XQG� VWHXHUW� RGHU� UHJHOW� GLH� %HOHXFKWXQJ� ÖEHU
GHQ�LQVWDEXV�(,%�

(V� VWHKHQ� YHUVFKLHGHQH�$SSOLNDWLRQVSURJUDPPH�ZLH� ]�%�� .DOL�
EULHUXQJ�� .RQVWDQWOLFKW�� RGHU� =ZHLSXQNW�� 5HJHOXQJ� ]XU� 9HUIÖ�
JXQJ��$X¹HUGHP� LVW� HV�PÐJOLFK�� GHQ�+HOOLJNHLWVZHUW� ÖEHU� GHQ
%XV�DE]XIUDJHQ�XQG�]�%��DXI�HLQHU�$Q]HLJHHLQKHLW�DQ]X]HLJHQ�

0LW�+LOIH�GHU�(76��(,%�7RRO�6RIWZDUH��NÐQQHQ�GLH�$SSOLNDWLRQV�
SURJUDPPH� DXVJHZ¾KOW�� GLH� VSH]LILVFKHQ� 3DUDPHWHU� XQG
$GUHVVHQ�YHUJHEHQ�XQG� LQ�GHQ�+HOOLJNHLWVVHQVRU�*(�����ÖEHU�
WUDJHQ�ZHUGHQ�

$SSOLNDWLRQVSURJUDPPH

VLHKH�6LHPHQV�3URGXNWGDWHQEDQN�DE�9HUVLRQ�(��

$QVFKOX¹EHLVSLHO
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7HFKQLVFKH�'DWHQ

'LH�7HFKQLVFKHQ�'DWHQ�JHOWHQ��ZHQQ�QLFKW�DQGHUV�DQJHJHEHQ�
IÖU�GHQ�.RQYHUWHU�XQG�GHQ�(PSI¾QJHU�

6SDQQXQJVYHUVRUJXQJ
• .RQYHUWHU��HUIROJW�ÖEHU�GLH�%XVOLQLH
• (PSI¾QJHU��HUIROJW�ÖEHU�GHQ�.RQYHUWHU

0H¹EHUHLFK
• �������������/X[�EHL�.RQVWDQWOLFKUHJHOXQJ
• �����������/X[�EHL�+HOOLJNHLWVZHUW�VHQGHQ
• *HQDXLJNHLW�±�����

%HGLHQHOHPHQWH
��/HUQWDVWH��DP�.RQYHUWHU��
=XP�8PVFKDOWHQ�1RUPDOPRGXV�$GUHVVLHUPRGXV

$Q]HLJHHOHPHQWH
��URWH�/('��DP�.RQYHUWHU��
=XU�.RQWUROOH�GHU�%XVVSDQQXQJ�XQG�]XU�$Q]HLJH
1RUPDOPRGXV�$GUHVVLHUPRGXV

$QVFKOÖVVH
• $P�.RQYHUWHU�

− )ÖU�(PSI¾QJHU��6WHFNNOHPPHQ�VFKUDXEHQORV�
��������������PP��HLQGU¾KWLJ

− %XVOLQLH��%XVNOHPPH�VFKUDXEHQORV�
������������PP�∅�HLQGU¾KWLJ

• $P�(PSI¾QJHU�
− ��P�ODQJH�$QVFKOX¹OHLWXQJ�]XP�$QVFKOX¹�DQ�GHQ�.RQYHU�

WHU����[�����PP�∅��QLFKW�YHUO¾QJHUEDU��0DQWHOGXUFKPHV�
VHU�PD[������PP

0HFKDQLVFKH�'DWHQ
• *HK¾XVH��.XQVWVWRIIJHK¾XVH
• $EPHVVXQJHQ��%�[�+�[�/��

− .RQYHUWHU�����[����[�������PP
− (PSI¾QJHU�����[����[������PP

• *HZLFKW�
− .RQYHUWHU��FD������J
− (PSI¾QJHU��FD������J

• %UDQGODVW��.RQYHUWHU�XQG�(PSI¾QJHU��
FD�������.-�±�����

• 0RQWDJH�
− .RQYHUWHU��*HU¾WHHLQEDX��6FKUDXEEHIHVWLJXQJ
− (PSI¾QJHU��(LQEDX�LQ�'HFNHQ

(OHNWULVFKH�6LFKHUKHLW
• 9HUVFKPXW]XQJVJUDG��QDFK�,(&����������
• 6FKXW]DUW��QDFK�(1���������,3���
• 6FKXW]NODVVH��QDFK�,(&��������,,,
• ¶EHUVSDQQXQJVNDWHJRULH��QDFK�,(&���������,,,
• %XV��6LFKHUKHLWVNOHLQVSDQQXQJ�6(/9�'&����9
• *HU¾W�HUIÖOOW

(1������������XQG�,(&������������

=XYHUO¾VVLJNHLW
$XVIDOOUDWH������ILW�EHL����°&

(09�$QIRUGHUXQJHQ
HUIÖOOW�(1����������(1���������XQG�(1����������

8PZHOWEHGLQJXQJHQ
• .OLPDEHVW¾QGLJNHLW��(1����������
• 8PJHEXQJVWHPSHUDWXU�LP�%HWULHE���������������°&
• /DJHUWHPSHUDWXU����������������°&
• UHO��)HXFKWH��QLFKW�NRQGHQVLHUHQG�������ELV�����

$SSUREDWLRQ
(,%�]HUWLIL]LHUW

&(�.HQQ]HLFKQXQJ
JHP¾¹�(09�5LFKWOLQLH��:RKQ��XQG�=ZHFNEDX��
1LHGHUVSDQQXQJVULFKWOLQLH

/DJH�XQG�)XQNWLRQ�GHU�$Q]HLJH��XQG�%HGLHQHOHPHQWH

A1 A2 A3 A4 A5 A6 A2 A1

%LOG����/DJH�GHU�$Q]HLJH��XQG�%HGLHQHOHPHQWH

$� +HEHO�]XP�(LQUDVWHQ�GHU�.ODSSGHFNHO
$� $XINODSSEDUH�$EGHFNXQJHQ�GHU�.OHPPDQVFKOX¹U¾XPH
$� $XINOHEHU�]XU�%HVFKULIWXQJ�GHU�SK\VLNDOLVFKHQ�$GUHVVH
$� /HUQWDVWH�]XP�8PVFKDOWHQ�]ZLVFKHQ�1RUPDO��XQG

$GUHVVLHUPRGXV�]XU�¶EHUQDKPH�GHU�SK\VLNDOLVFKHQ
$GUHVVH

$� /('�]XU�$Q]HLJH�1RUPDOPRGXV�/('�DXV��RGHU�$GUHV�
VLHUPRGXV��/('�HLQ���VLH�HUOLVFKW�DXWRPDWLVFK�QDFK
¶EHUQDKPH�GHU�SK\VLNDOLVFKHQ�$GUHVVH��GDV�*HU¾W�LVW
GDQQ�ZLHGHU�LP�1RUPDOPRGXV

$� 7\SHQVFKLOG

,QVWDOODWLRQVKLQZHLVH

• 'DV�*HU¾W�NDQQ�LQ�*HU¾WH�XQG�*HK¾XVH�HLQJHEDXW�XQG�DOV
$3�*HU¾W�YHUZHQGHW�ZHUGHQ�

V :$5181*
JJJJJJJJJJJJJJJJJJJJJJJJ

• 'DV�*HU¾W�GDUI�QXU�YRQ�HLQHU�]XJHODVVHQHQ�(OHNWURIDFKNUDIW
LQVWDOOLHUW�XQG�LQ�%HWULHE�JHQRPPHQ�ZHUGHQ�

• (V�LVW�]X�EHDFKWHQ��GD¹�����9�*HU¾WH��GLH�PLW�GHP�*HU¾W
NRPELQLHUW�ZHUGHQ��PLQGHVWHQV�%DVLVLVROLHUXQJ�YRQ�����9
]XP�1HW]�DXIZHLVHQ�RGHU�HV�LVW�HLQ�$EVWDQG�YRQ���PP
HLQ]XKDOWHQ��,P�=ZHLIHOVIDOOH�LVW�HLQH�]XV¾W]OLFKH�,VROLHUXQJ
DQ]XEULQJHQ�

• 'LH�(PSI¾QJHUOHLWXQJ�PX¹�HQWVSUHFKHQG�',1�9'(�����
�LQVWDOOLHUW�ZHUGHQ�

• 'LH�JHOWHQGHQ�6LFKHUKHLWV��XQG�8QIDOOYHUKÖWXQJVYRUVFKULIWHQ
VLQG�]X�EHDFKWHQ�

• 'DV�*HU¾W�GDUI�QLFKW�JHÐIIQHW�ZHUGHQ��(LQ�GHIHNWHV�*HU¾W
LVW�DQ�GLH�]XVW¾QGLJH�*HVFK¾IWVVWHOOH�GHU�6LHPHQV�$*�]X
VHQGHQ�

0RQWDJH�XQG�9HUGUDKWXQJ�GHV�.RQYHUWHUV

$OOJHPHLQH�%HVFKUHLEXQJ
'LH�*HU¾WH�VLQG�]XP�(LQEDX�LQ�*HK¾XVH�RGHU�IÖU�VHSDUDWH
0RQWDJH�JHHLJQHW�XQG�ZHUGHQ�PLW�]ZHL�6FKUDXEHQ���PP�²
EHIHVWLJW�

°IIQHQ�GHU�.OHPPHQDQVFKOX¹U¾XPH��%LOG���
− 'LH�(LQUDVWKHEHO��$���QDFK�DX¹HQ�GUÖFNHQ��VFKZDU]H�3IHLOH�

XQG�GLH�$EGHFNXQJHQ�GHU�.OHPPHQDQVFKOX¹U¾XPH��$��
DXINODSSHQ�

6FKOLH¹HQ�GHU�.OHPPHQDQVFKOX¹U¾XPH��%LOG���
− 'LH�$EGHFNXQJHQ�GHU�.OHPPHQDQVFKOX¹U¾XPH��$���QDFK

XQWHQ�GUÖFNHQ�XQG�HLQUDVWHQ�

A1 A2 A2 A1

A1A1

A2

%LOG����°IIQHQ�XQG�6FKOLH¹HQ�GHU�$EGHFNNODSSHQ

%XVNOHPPH�DE]LHKHQ��%LOG���
− 'LH�%XVNOHPPH��%���EHILQGHW�VLFK�LP�OLQNHQ�.OHPPHQDQ�

VFKOX¹UDXP��6LH�EHVWHKW�DXV�]ZHL�7HLOHQ��%����XQG�%�����PLW
MH�YLHU�.OHPPNRQWDNWHQ��(V�LVW�GDUDXI�]X�DFKWHQ��GD¹�GLH
EHLGHQ�3UÖIEXFKVHQ��%�����ZHGHU�PLW�GHP�%XVOHLWHU��YHUVH�
KHQWOLFKHU�6WHFNYHUVXFK��QRFK�PLW�GHP�6FKUDXEHQGUHKHU
�]�%��EHLP�9HUVXFK��GLH�%XVNOHPPH�]X�HQWIHUQHQ��EHVFK¾�
GLJW�ZHUGHQ�

− 'HQ�6FKUDXEHQGUHKHU�YRUVLFKWLJ�LQ�GHQ�'UDKWHLQIÖKUXQJV�
VFKOLW]�GHV�JUDXHQ�7HLOV�GHU�%XVNOHPPH��%�����HLQIÖKUHQ�XQG
GLH�%XVNOHPPH��%���DXV�GHP�(LQEDXJHU¾W�KHUDXV]LHKHQ�
%HLP�+HUDXV]LHKHQ�GHV�URWHQ�7HLOV�GHU�%XVNOHPPH�EOHLEW
GHU�JUDXH�7HLO�VWHFNHQ�

+LQZHLV�� %XVNOHPPH�QLFKW�YRQ�XQWHQ�KHUDXVKHEHOQ��
.XU]VFKOX¹JHIDKU�

%XVNOHPPH�DXIVWHFNHQ��%LOG���
− 'LH�%XVNOHPPH�LQ�GLH�)ÖKUXQJVQXW�VWHFNHQ�XQG
− GLH�%XVNOHPPH��%���ELV�]XP�$QVFKODJ�QDFK�XQWHQ�GUÖFNHQ�

$QVFKOLH¹HQ�GHU�%XVOHLWXQJ��%LOG���o$o�
− 'LH�%XVNOHPPH��%���LVW�IÖU�HLQGU¾KWLJH�/HLWHU�PLW

������������PP�²�JHHLJQHW�

− 'HQ�/HLWHU��%�����FD����PP�DELVROLHUHQ�XQG�LQ�.OHPPH��%��
VWHFNHQ��URW� ����JUDX� ����

− 'HU�/HLWXQJVPDQWHO�GHU�%XVOHLWXQJ�LVW�PLW�GHU�/HLWXQJVIL[LH�
UXQJ��%���DP�*HK¾XVH�GHV�(LQEDXJHU¾WHV�]X�EHIHVWLJHQ�
:LUG�HLQH�/HLWXQJ�PLW�$EVFKLUPXQJ�YHUZHQGHW�ZLUG��NDQQ
GLHVH�DQ�GHU�.OHPPH��%���IHVWJHVFKUDXEW�ZHUGHQ��%LOG����

'LH�$XVVSDUXQJ��%���GLHQW�]XU�$XIQDKPH�HLQHV�¶EHUVSDQ�
QXQJVVFKXW]HV��'LH�$QVFKOÖVVH�ZHUGHQ�SDUDOOHO�]X�GHU�%XVOLQLH
LQ�GLH�%XVNOHPPH�HLQJHVWHFNW��%LOG����

$ENOHPPHQ�GHU�%XVOHLWXQJ��%LOG���o$o�
− 'LH�%XVNOHPPH��%���DE]LHKHQ�XQG�GHQ�/HLWHU��%�����GHU

%XVOHLWXQJ��EHL�JOHLFK]HLWLJHP�+LQ��XQG�+HUGUHKHQ��KHUDXV�
]LHKHQ�

B4

B4.1

 

B4.2

B4

B4.1

B3

B3.1

B3.3 B3.2

5 mm

B3

B3.4

B3

B3.4

9 ... 10 mm

B1 B2 B3 B4 B5 B6

"A" "B"

%LOG����$QVFKOÖVVH

(PSI¾QJHUOHLWXQJ�DQVFKOLH¹HQ��%LOG���o%o�
− 'LH�$QVFKOÖVVH�IÖU�GLH�(PSI¾QJHUOHLWXQJHQ�EHVWHKHQ�DXV

VFKUDXEHQORVHQ�6WHFNNOHPPHQ��%���
− 'LH�/HLWHU��%�����FD�����������PP�DELVROLHUHQ�XQG�LQ�GLH

.OHPPHQ��%����VWHFNHQ�
− 'HU�/HLWXQJVPDQWHO�GHU�(PSI¾QJHUOHLWXQJ�LVW�PLW�GHU�/HL�

WXQJVIL[LHUXQJ��%���DP�*HK¾XVH�GHV�(LQEDXJHU¾WHV�]X�EHIH�
VWLJHQ��%LOG����

− .OHPPHQEHOHJXQJ�

1     
2      
3      
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-
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(PSI¾QJHUOHLWXQJ�DENOHPPHQ��%LOG���o%o�
− 0LW�GHP�6FKUDXEHQGUHKHU�DXI�GLH�9HUULHJHOXQJ��%�����GHU

.OHPPH��%���GUÖFNHQ�XQG
− GHQ�/HLWHU��%�����DXV�GHU�.OHPPH��%���]LHKHQ�

%LWWH�5ÖFNVHLWH�EHDFKWHQ



0RQWDJH�XQG�9HUGUDKWXQJ�GHV�(PSI¾QJHUV

0RQWDJH�GHV�(PSI¾QJHUV��%LOG���
'HU�(PSI¾QJHU��&���NDQQ�PLW�+LOIH�GHV�EHLJHIÖJWHQ�$GDSWHUV
�&���ZDDJHUHFKW�RGHU�VHQNUHFKW�PRQWLHUW�ZHUGHQ��'HU�$GDSWHU
ZLUG�LQ�GLH�)ÖKUXQJ��&���GHV�(PSI¾QJHUV�HLQJHVFKREHQ�
$OWHUQDWLY�NDQQ�GHU�(PSI¾QJHU�DXFK�DXI�HLQHP�0RQWDJHWU¾JHU
�'���EHIHVWLJW�ZHUGHQ�
'HU�0RQWDJHWU¾JHU��'���PX¹�HLQH�°IIQXQJ�IÖU�GHQ�(PSI¾QJHU
�'���YRQ�PLQG�����PP�∅�EHVLW]HQ��'LH�5RVHWWH��'���ZLUG�DXI
GHQ�(PSI¾QJHU�DXIJHVFKQDSSW�
'LH�+DOWHIHGHU�PLW�GHQ�)HGHU]XQJHQ��'���YRQ�KLQWHQ�ÖEHU
GLH�*HK¾XVHNDQWHQ�GHV�(PSI¾QJHUV��'���ELV�]XP�)HVWVLW]
DXIVFKLHEHQ�

D1

D2

D3D4

C2
C3

C3C2

C1

%LOG����0RQWDJH�GHV�(PSI¾QJHUV

0RQWDJHKÐKH��%LOG���
%HL�0RQWDJH�GHV�(PSI¾QJHUV�DQ�GHU�'HFNH�EHWU¾JW�GLH
0RQWDJHKÐKH�����ELV���P�ÖEHU�GHU�]X�HUIDVVHQGHQ�)O¾FKH�
'HU�(PSI¾QJHU�PX¹�PLW�GHU�/¾QJVDFKVH�VHQNUHFKW�QDFK
XQWHQ�]HLJHQG�DXVJHULFKWHW�ZHUGHQ�

F1

F2
F3

F4

F5

%LOG����0RQWDJHKÐKH�*(����

 )� (PSI¾QJHU�GHV�+HOOLJNHLWVVHQVRUV�*(����
 )� 'HFNH
 )� (UIDVVXQJVNHJHO
 )� /¾QJVDFKVH�GHV�(PSI¾QJHUV
 )� 'LH�YRP�(PSI¾QJHU�HUID¹WH�)O¾FKH

:HQQ�DXVQDKPVZHLVH�HLQH�+ÐKH�YRQ�PHKU�DOV���P�JHZÖQVFKW
ZLUG�LVW�IROJHQGHV�]X�EHDFKWHQ�
− 'HU�(UIDVVXQJVNHJHO�ZLUG�PLW�]XQHKPHQGHU�+ÐKH�LPPHU

JUÐ¹HU��'DGXUFK�HUKÐKHQ�VLFK�VWÐUHQGH�)UHPGOLFKWDQWHLOH�
G�K��GLH�0H¹IHKOHU�ZHUGHQ�JUÐ¹HU�DOV�GLH�DQJHJHEHQHQ�PD[�
����������

− 'LH�SURMHNWLHUWH�%HOHXFKWXQJVVW¾UNH��DXI�GLH�JHUHJHOW�ZHU�
GHQ�VROO��PX¹�JUÐ¹HU�DOV�����/X[�VHLQ�

− 'LH�(UIDVVXQJVNHJHO�PHKUHUHU�+HOOLJNHLWVVHQVRUHQ�GÖUIHQ
VLFK�QLFKW�ÖEHUVFKQHLGHQ��]�%��EHL�SDUDOOHO�DQJHRUGQHWHQ
/HXFKWHQE¾QGHUQ�PLW�VHSDUDWHQ�+HOOLJNHLWVVHQVRUHQ��

0RQWDJHKLQZHLVH
• %HLP�+HOOLJNHLWVVHQVRU�*(�����NDQQ�GHU�(PSI¾QJHU�DXFK

DXI�HLQHP�0RQWDJHWU¾JHU�EHIHVWLJW�ZHUGHQ��VLHKH�%LOG����
• (U�LVW�IÖU�LQGLUHNWH�%HOHXFKWXQJHQ�NRQ]LSLHUW��G�K��GHU�$E�

VWUDKOZLQNHO�α�GHU�DEJHK¾QJWHQ�/HXFKWHQ�]XP�(PSI¾QJHU
KLQ�VROOWH�����QLFKW�ÖEHUVFKUHLWHQ��*UÐ¹HUH�:LQNHO�HUKÐKHQ
ZHJHQ�SDUWLHOOHU�'LUHNWHLQVWUDKOXQJ�LQ�GHQ�7XEXV�GHQ�0H¹�
IHKOHU��$OV�DEVROXW�PD[LPDOHU�:LQNHO�JLOW�α� ������VLHKH
%LOG����

α

G1

G2

G3

%LOG����0RQWDJH�*(����

*� (PSI¾QJHU�GHV�+HOOLJNHLWVVHQVRUV�*(����
*� 'HFNH
*� $EJHK¾QJWH�/HXFKWH

3URMHNWLHUXQJVKLQZHLVH

.RQVWDQWOLFKWUHJHOXQJ

)ÖU�(QHUJLHVSDUHIIHNWH�LVW�GHU�(LQEH]XJ�YRQ�PD[LPDO�YLHU�3DU�
DOOHO�DQJHRUGQHWHQ�/HXFKWHQE¾QGHU��YRQ�GHU�)HQVWHUVHLWH�DXV
JHVHKHQ��DP�HIIHNWLYVWHQ��GD�EHL�ZHLWHUHU�(QWIHUQXQJ�YRP�)HQ�
VWHU�GHU�VRJHQDQQWH�7DJHVOLFKWTXRWLHQW�HUKHEOLFK�DEQLPPW�
'HU�7DJHVOLFKWTXRWLHQW��LQ����LVW�GDV�9HUK¾OWQLV�GHU�+RUL]RQWDO�
%HOHXFKWXQJVVW¾UNH��LQ�/X[��LP�)UHLHQ�]XP�7DJHVOLFKW��LQ�/X[�
LQ�HLQHP�3XQNW�LP�5DXP�

0ÐJOLFKNHLWHQ�IÖU�HLQH�.RQVWDQWOLFKWUHJHOXQJ
− 5HJHOXQJ�DOOHU�/HXFKWHQE¾QGHU�VHSDUDW��G�K��SUR�/HXFKWHQ�

EDQG�HLQ�+HOOLJNHLWVVHQVRU��(PSI¾QJHU���DQJHRUGQHW�LQ�GHU
/¾QJVDFKVH�GHV�/HXFKWHQEDQGHV��PD[LPDO�YLHU�/HXFKWHQ�
E¾QGHU��

− =ZHL�ELV�YLHU�/HXFKWHQE¾QGHU�]XVDPPHQIDVVHQ�XQG
JHPHLQVDP�UHJHOQ��+LHU�PX¹�GHU�+HOOLJNHLWVVHQVRU
�(PSI¾QJHU��LPPHU�LQ�GHU�0LWWH�]ZLVFKHQ�GHQ�¾X¹HUVWHQ
/¾QJVDFKVHQ�GHU�*UXSSLHUXQJ�PRQWLHUW�ZHUGHQ�

%HUHFKQXQJVEHLVSLHO���%LOG���
%HL�HLQHU�+RUL]RQWDO�%HOHXFKWXQJVVW¾UNH�YRQ�������/X[��UHDOL�
VWLVFK�IÖU�HLQHQ�VRQQLJHQ�7DJ��HUJLEW�VLFK�IÖU�GDV�%HLVSLHO�LQ�%LOG
��LQ�HLQHU�5DXPWLHIH�YRQ�����P��G�K��XQWHU�GHP����/HXFKWHQ�
EDQG��HLQ�7DJHVOLFKWDQWHLO�YRQ�QXU�QRFK�
�������[������������/X[� �����/X[

 

 

H1 H1 H1

3 
m

0,
8 

m

H2

H3

10 %
8 %
6 %
4 %
2 %

H4

H5

1,3 m 4 m 6,7 m

10 %

3 %
1,8 %

H7

H6

1 2 3

%LOG����%HUHFKQXQJVEHLVSLHO
+� /HXFKWHQE¾QGHU��������
+� +RUL]RQWDO�%HOHXFKWXQJVVW¾UNH
+� )HQVWHU
+� 0H¹SXQNW�IÖU�/X[PHWHU
+� $UEHLWVIO¾FKH
+� 7DJHVOLFKWTXRWLHQW
+� 5DXPWLHIH

+LQZHLV�� 'LH�.XUYH�LVW�UDXPVSH]LILVFK�XQG�NDQQ
PH¹WHFKQLVFK�HUPLWWHOW�ZHUGHQ�

=ZHLSXQNWUHJHOXQJ

$OOH�/HXFKWHQE¾QGHU�HLQHV�5DXPHV�PÖVVHQ�JHPHLQVDP�YRQ
HLQHP�+HOOLJNHLWVVHQVRU�JHUHJHOW�ZHUGHQ��GD�HV�EHL�VHSDUDWHQ
5HJHONUHLVHQ�]X�¶EHUVFKQHLGXQJHQ�GHU�(UIDVVXQJVNHJHO�XQG
GDPLW�]X�6FKZLQJXQJHQ�NRPPHQ�NDQQ�
6FKZLQJXQJHQ�NÐQQHQ�DEHU�DXFK�VFKRQ�EHL�HLQHP�HLQ]LJHQ
5HJHONUHLV�DXIWUHWHQ��]�%��EHLP�'XUFK]XJ�YRQ�:RONHQIHOGHUQ��
'LHVHQ�NDQQ�PDQ�PLW�HQWVSUHFKHQG�KRKHQ�=\NOXV]HLWHQ
�LP�$SSOLNDWLRQVSURJUDPP�HLQVWHOOEDU��VR�HQWJHJHQZLUNHQ�
GD¹�VLH�GXUFK�LKUH�JHPLQGHUWH�+¾XILJNHLW�QLFKW�PHKU�DOV
VWÐUHQG�HPSIXQGHQ�ZHUGHQ�

.DOLEULHUXQJVKLQZHLVH

)ÖU�HLQH�NRUUHNWH�.DOLEULHUXQJ�PX¹�GHU�5DXP�YROOVW¾QGLJ�PLW
%RGHQEHO¾JHQ��:DQGYHUNOHLGXQJHQ�XQG�0ÐEHOQ�EHVWÖFNW�VHLQ�
,P�(UIDVVXQJVNHJHO�GHV�(PSI¾QJHUV�GDUI�VLFK�]XV¾W]OLFK�QXU
GDV�/X[PHWHU�EHILQGHQ�

)ÖU�GLH�.DOLEULHUXQJ�PX¹�HLQH�%HOHXFKWXQJVVW¾UNH�YRQ�����ELV
�����/X[�LP�5DXP�YRUJHJHEHQ�VHLQ�
'LH�KÐFKVWH�*HQDXLJNHLW�GHU�.DOLEULHUXQJ�ZLUG�EHL�GHU�%HOHXFK�
WXQJVVW¾UNH�HUUHLFKW��GLH�DXFK�LP�VS¾WHUHQ�%HWULHE�DP�K¾XILJ�
VWHQ�YHUZHQGHW�ZLUG�

%HL�/HXFKWVWRIIODPSHQ�PX¹�HLQH�$QKHL]]HLW�YRQ�PLQGHVWHQV
���0LQXWHQ�EHUÖFNVLFKWLJW�ZHUGHQ��(UVW�GDQQ�ZLUG�GLH�IÖU�GLH
.DOLEULHUXQJ�QRWZHQGLJH�NRQVWDQWH�%HOHXFKWXQJVVW¾UNH�HUUHLFKW�
:¾KUHQG�GHU�.DOLEULHUXQJ�GDUI�VLFK�GLH�%HOHXFKWXQJVVW¾UNH
QLFKW�¾QGHUQ�

.RQVWDQWOLFKWUHJHOXQJ
'DV�EHVWH�(UJHEQLV�IÖU�HLQH�.RQVWDQWOLFKWUHJHOXQJ�ZLUG�HU]LHOW�
ZHQQ�GLH�.DOLEULHUXQJ�PLW�HLQHP�*HPLVFK�DXV������.XQVWOLFKW
XQG������7DJHVOLFKW�HUIROJW�
%HLVSLHO�IÖU�HLQH�.RQVWDQWOLFKWUHJHOXQJ�DXI�����/X[�
%HJLQQ�QXU�PLW�7DJHVOLFKW��'DV�/X[PHWHU��XQWHU�GHP�+HOOLJ�
NHLWVVHQVRU�SOD]LHUW��VROOWH�HLQHQ�:HUW�]ZLVFKHQ�����XQG����
/X[�DQ]HLJHQ��DQVRQVWHQ�PÖVVHQ�GLH�-DORXVLHQ�HQWVSUHFKHQG
YHUVWHOOW�ZHUGHQ�RGHU�HV�PX¹�VRODQJH�JHZDUWHW�ZHUGHQ��ELV
VLFK�GLH�HQWVSUHFKHQGH�%HOHXFKWXQJVVW¾UNH�GXUFK�GDV
HLQIDOOHQGH�7DJHVOLFKW�HUJLEW��$QVFKOLH¹HQG�GDV�.XQVWOLFKW
KRFKGLPPHQ��ELV�FD������/X[�HUUHLFKW�ZHUGHQ�XQG�GDPLW
NDOLEULHUHQ��ZREHL�GHU�JHQDXH��DEJHOHVHQH�:HUW�IÖU�GHQ�(LQWUDJ
LQQHUKDOE�GHV�.DOLEULHUDEODXIHV�JLOW�

=ZHLSXQNWUHJHOXQJ
'DV�EHVWH�(UJHEQLV�IÖU�HLQH�=ZHLSXQNWUHJHOXQJ�ZLUG�HU]LHOW�
ZHQQ�GLH�.DOLEULHUXQJ�PLW�HLQHP�*HPLVFK�DXV������.XQVWOLFKW
XQG������7DJHVOLFKW�HUIROJW��MHGRFK�GÖUIHQ�LQVJHVDPW������/X[
QLFKW�ÖEHUVFKULWWHQ�ZHUGHQ��GD�DE�GLHVHU�%HOHXFKWXQJVVW¾UNH
NHLQH�.DOLEULHUXQJ�PHKU�PÐJOLFK�LVW�
(LQH�.DOLEULHUXQJ�QXU�DXI�GDV�.XQVWOLFKW�LVW�HEHQIDOOV�PÐJOLFK�
MHGRFK�ZLUG�GHU�.DOLEULHUIHKOHU�JHULQJIÖJLJ�KÐKHU��GD�NHLQ
7DJHVOLFKW�YRUKDQGHQ�LVW�
%HLVSLHO�IÖU�HLQH�=ZHLSXQNWUHJHOXQJ�DXI�����/X[�
$P�/X[PHWHU�XQWHU�GHP�+HOOLJNHLWVVHQVRU�ZHUGHQ�RKQH
7DJHVOLFKW�]�%������/X[�DEJHOHVHQ��.DOLEULHUW�ZHUGHQ�VROOWH
LGHDOHUZHLVH�PLW�HLQHP�*HPLVFK�DXV�.XQVW��XQG�7DJHVOLFKW
PLW�GHP�GRSSHOWHQ�:HUW��G�K��PLW������/X[�

+HOOLJNHLWVZHUW�VHQGHQ
-H�QDFK�$XVVWDWWXQJ�XQG�$UW�GHU�%HOHXFKWXQJVDQODJH�NDQQ
HQWZHGHU�GHU�HLQHQ�RGHU�GHU�DQGHUHQ�0HWKRGH��ZLH�EHL
.RQVWDQWOLFKW��RGHU�=ZHLSXQNWUHJHOXQJ��GHU�9RU]XJ�JHJHEHQ
ZHUGHQ�
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